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l>i»trm  Brink'*  t  int  7>Pauencer  Six   .*M. 

Iinrt  Co.  In.nrpnratet  for  $500,000   40 

Iv.n'v  t'nnvnition  at  Finn   3»* 

11,, ,|l,j  Tool  Co.  Mav   Hutlil  KleetriL-j   S5H 
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Yx .  1*  *t"ii   Kt-tiri  s  Jurr.inJ 

Falivrin  to  Bnikl  r.en/iil  Plant   £>\ 

V. Mi.-iiiann'i  BinineM  (;ain  3liXK;  in  |'H4  ...  Ii>4>. 
Klectmn*    of    I'll  5    Oliicer*.     Adam-  Bro*., 
I.  I'  l",  (irant,  Badirer  Brass.  Am*riean  Metal 

Wheel    255 

Fle.-tm  *  Im-icahine,  in  F.ngl.-.nd   4_'7 

Flretrie  Storage  Battery  Farn»  $H4!i.iija   Mr, 

Rlovood  Join*  Marnion  Sale  Force    H£i 

lit.'ljit!  (Mir-  f  ':,jH,r!iiTttlii*a  ',.  Maker*,  251 

England,  1  and  2  Tun  Trndol  r..[.,il.ir  Lit  :-- 

V  -kite  to  Head  Studel.aker     999 

K,iey  I>ie«   4Jl 

Fiiropran  Trade  \ftet  ilie  War  II 

FunoH  Burean  F.*la*,lidied   956 

Export  Club  of  Detroit   251 

F..I.  on  Truck  in  Field   «5.1 

Fatin.vk  Enter.  Field   912 

Partner*    of    S„ni.-„  ■ -i    t  .ml.!    Bit,  i/mn 

Car*  al  $1,000  Each   406 

Favary  'lire   Iri,-,n|  ir  .'i'.   in  f'aiia.la   .  'm- 


■■,  1 

1:  ..i,  .- 

1  i  .1  •■!  ,1   .Y  '1111911  

.  .];:?■. 

F«,i. 

r.,1  1  •  n.Tiikv 

,r,  ili  arittk'-i  Ilrttik'  "ill  \\  • 

ik 

ne. 

.-.  -  ;„  i\,.' 

rt  T-.,,!.-   

IV  1. 

,1  U  ti  l,,,,  t 

'  1  il  al   !  tl' t  r.i-i 

|  si. n;. i.iinn. 

F,  1, 

t.'.l     kill  'I'M 

K  Mii'ii, 1  Ivult 

inte  

. . .  111*11 

['  '1- 

!  1   !! 

mi,,-..   1  -ii  ri  :.vi 

v  i.  ,i 

m; 

i  ,  I 

..   Tn-iV  < 

i,  it.it   I  in':  e.i  .<  i 

t„,  5 f.i ii i. 

i  i,i..i 

rr-n- 

al    '1,    1    k  ( 

-    I  t  t  r 

j-i 

J  Ml 

H.i.lil  „"•  I', 

Itk'.    (ot  Italia 

,    1.    '.r!  1'ilHI 

r.,i- 

hour  and  S 

,    M.ve,.,  M 

VIH 

-ia  1  iiamrl 

I'l  -  •        S.IV  i  ' 

r   !!■  ,-  IV 

vrr,a|  Plum 

wr. 

„„„■  \.I.U 

•   i    1  1 .  .-ti.-. 

■  ■ 

\.|.|k    <  =  ,.!. 

inn  Pi.feur-l 

Si»ck. 

. .  im 

i  -k 

■'I  1  ' 

■  ■"* 

Pi  i  l  t<  1  .  .  n 

I  lv,,-  <  Inn  I'-  I'l 

in  1-114. 

i-l, 

IM  1  I'-.,t,1v 

Ir,,,,.,-.  «vf 

-•I'U 

k .    t.  .■-  I". 

■ 

" . 

It,  -,  i„  1  1, 

  I':,,  ! 

nteri.  Mel.l 

.  ,  ii  .... 

i.  in     I  a  ,  tl„ 

rn   

.  .  474 

r  ■■' 

-  V.n.r.li 

v,  r  ,  , 

'.  -• ! 

III:.-.  Mm 

III-..  ,1  1.1,,  1 

f«4n 

(    .,  a  I 

"i —  r. — : 

c,  --,  '    I'u  -  -I  ,  1. '-  11,111- 

.  .  77' 

ir  ■ 

|l-i  II, -ilt 

s|o  o'2  Cam,  , 

...lft44 

•■'  i,i 

rv-  •  I, 

1!  •  IVsIn 

.  .     'It  - 

— — TTT' 

r- 1 

•  A. 

mv,  ;.,  i 

,,,  11 I,. 

7-' 

> ,  ,t 

Plain       ,  1 

,1      '.,,         ,M  ' 

. 

r  - 1 

I'lM.I;.,-,,,,: 

M  i  Iv   .1  •-• 

im   

f  rd 

:   ,  i 

-i  fail' 

. . .  loiir 

1 

'.,    11. nil 

4">    1  fa-. 

',  .     ','   .,  1 

to 

<i 

L  • 

'  ... 

June  23,,  1915 


THE  AUTOMOBILE 
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Furd't  Tract  of  1'Unt  IU7 

I   - .1  to   la)  Over  $l$.O0O,0<X>  in  Rebates  to 

Cm  U-yeri  776 

1 ••  it  \\ heel-Drive  Car  Deaig.ni   low 

l    .1  Wheel  Hnvc  ikli   UO  Truck  War  OTdcr  344 

r  mxlin  Inn. lend  Common  10',;  1 138 

i-mklin  Fleets  Oriiccts   291 

I  i-nklin  ij-Ycar  liissmr..  o"..    PttlCI  Than 

i*h   in** 

I  inklin  Production  fnr  I V 1 5 ,  3.300   29J 

I  ranklin  Sale*  lor  Six  Month*  Hiding  lie.  16? 
rut)  Processes  Discovered,  Two,  by  Ur.  Rilt- 

■an   427 

•It.iaith  Gets  Appointment   Mv 

MM  Truck  IVi-Ton   7*1 

t.srfurd  Truck  Marts  Work   472 

i.a*ohnc  i  helper,  Process  lot.   ...  .    .  c.4a 

laaotinc  Famine,  Warns  of— To  I'm  Alcohol. .  4.7 

(umftUnc  14  Outs  in  Denver   .  126 

(.siedinc  Prices  Hnwn  in  Milwaukee   ,.,  427 

tiMflJJac  Ptices,  Lack  of*  in  Texas  961 

. -.mime  Price   War  in  West   iQOJ 

(■saolinc  U  a  i  ■  e  ■  I ,  1  Cost  in  New  Jersey   vi2 

•  taioline  Rcaluccd  in  New  York  167 

'iiioline.  S.  <l    Price  Dropped  1  Cent   .048 

.,v.:ii>c  Su'.s'.itutc  Called  Ch.nl  ';J 

•.swlme   Substitute  Called   Natatile  I0M 

'.»...line.   West    Reduces   Prices  1141 

•awkiik  Sales  to.  Hicimre-I   .  lovff 

(o-iwral  F.lectnc  1914  Piuiit.  |»,»70,»63  ...  776 
funeral  Motors  Notes  to  He  Taken  Up......  602 

•iescral  Motet  *  Sella  20%  Moie  t  ars.  .  Ml 
'.Mirral  Motors  Truck  Holoa  ConvctitsMi,  tSA 

•  eneral    Kulii.cr     I  .»..irs    $9,000,000    $«l  IM 
benturet   10*3 

'.rtmany  Cuts  Private  Cars  50'c   420 

'.oJdru,  lielknap  &  Swarlf  Show  IS'\  Increase  "59 
••oedrich  Factory  Adeiition  to  l  ost  $5txl.tK)0. .  734 
i-  I -i  Ii,  Fi-k  and  Republic  Reduce  Prices..  .'53 
 It -ill    Making     MlillRltler    S..II.I     I  it.  •  ''4 

.  li,.S  ivu  Net  Saks  $4l.7(.4.(hix    Jg6 

...  Inch  I'm  I'r, il'.l.  $$.44li,(liil>    2X4 

I  iiilnch  Otil|iul  30V  Over  S"I4  IIW2 

rOfuti ich  Plans  AJililion  of  II.OOO.IMMI   »?U 

Goodrich   Rrducea   Preferreil   «.\000,000   472 

ijoxlycar  $400,000  Addition....  .1133 

•■ojuvear  Increases  C  apital  to  $25.01H>.i«>0  

...<>|arar  Managi  rn  Meet  in  St.  Lotus  10*6 

,....!\rar  Sale*    t.  i.irlf tentc.    r.    It.     II.  1. 1  oti 

Coatt    866 

lie.ir  io  Take  Over  Motf  Sales  Fell.  1   90 

-   'iitinent  Awards  Truck  Contract*  :<iir 

'  'lernmem  Wants  Truck  Estimates   J95 

It,  .,.-,-„    Refuses   Truck  orders   4'x 

'rrmm  War  Order  of  2.000  }  i  Trucks.  ... .  .144 

'lint  Clove!  Leaf    Roadster   ...1042 

nit  Motor  Elects  Officers   149 

iiwi  Davis  1914  Sales  $4,000,000  2<>4 

!!..i_ch  Leaves   Martnon   252 

•  I  cv,    lt.int|llrt     for    $7$ 

re  r'qni|>er.crt  t  -    He   II  rm  K.lni /r .  I   •  r.  I 

'-    N'lllnnal  flanste  .and  FilUiprnent  Replace*  Ml 

Hartford  Auto  Parts  Co,,  Chamberlain  Presi- 

demi  of   J45 

Uiie*  Annual  Ranquct   86$ 

.   Wheel   Production   1,500.000    644 

I  .a  net  Make*  Promotions   1 13$ 

II  are*  1$M6  Announcement   .  .  $22 

i'..',rs  1-116,  Two  New  Sixes   10(12 

re   Morn   Clncf    KnoTirri   -!"'.t 

v   Leave.   ICeerOt     44') 

II. -rules  Touring  t'.l'  »nd  RtsftdstCt  on  Marl  I  771 

:  I'rnoks  Small  Four  at  $7*5   307 

'''unarm  II  for  Light  Cars   64* 

•■  llnitht   to    In.  re  is.'    Plart.  Ill 

IIM  Joins   Pilot  752 

llnl(U*t|  Sitn.i. ili  Tread  Enlees  I'teld         ...  UJ 

I   RisH.ee    r,,nio,..I!    hut.ii.r   J  1 .1  ll.  I  I  - 1. 1  III 

!l«nser  Slrcl  Ball  Doul.les  Plant   95$ 

k  P.iiv*  American  Si-  kc  Co   T'liint  fifll 

Ruil.ls  JiJ. Ton  Caaoline  F.lectnc  Truck.  #22 

li  ''  Truck  t  treanir.-ilton  ri.rotdrte-1   421* 

■  e  Sale,  for  Five  Months  $7,500,000     .   .  °l 

I    ij.Vry  t'Vialniers  Vice-Pre.iilenl  864 

11-isofJtrey   loins  Chalmers   777 

;i.  iWaJers  Ditcnaa  Ruaitwm  mi  Lake  Trip  .  105.4 

lipp  Turns  Down  900  Orders  86$ 

1-nns  Simma  Co  12$ 

'  .n  Farmers,  Statistic  Sell  Cits  to   621 

If!  pendent  Motor"  IncreaMs  Canita!  JiMt.Oaio  10114 
,nip..|ia  Sprint  opa-nins  in  Full  Swine  .,  17(5 

•  !  .atrial    !"rsrrst    IravestiRatcd  ?\2 

Inn'W,  4-Cylir.tlrr.  Enters  Field   6»5 

Iti-irsnee.  Auto,  Rate.  Reduced  )\9 

•.(State    \''d.  Roadster   ."41 

F  .roer.    \\     I    <    e.,|    «.'.'-. ....  or.  •„,. 

in  I9t$   424 

.  ,,  -.n/ilVl  rT,t.  for  in   101$  4e,(l 

Olisn  (  »f   Hllilders.  W  at   Hurt..   Saa.  Uaeicta  211 

Italy  to  T»ke  Over  Han't   95.1 

I'  la.  War  Halts  Trade   in  1004 

t«rk«*a  Co  to  Build  Sisea  1049 

tselson  Cushion  to  Aeld   959 

leffrer  Get.  French  War  Order  ; :  ' 

'•i7'  *  Itss  7  50  Truck  Order*   5 1 7 

I      in  aoi  I   Meriheitu  Saved   #64 

Jeffety  Reduces  4-Cyliuder  $.t00   646 

l.-nev  Ho*  FaeH.  Ilevelntiments   $£j 

'  ••ea  IVveloi-ments  in  f>hio   »74 

I  iney  Drvel  ipment-  Steeet  Railways  r*i«hl..  607 

'■tney   Fspres*   Line....  82° 

1  -ea.    Frisco    Men    nnd   (itv    Authorities  m 
Cotnnlete  Accord   •  -  872 

•'  ...    In. -.mere    ('o.t.e.ana     IO    M  e'-a.l'lVe,-  S^Q 

larksonrille  Trolley  Co.  Install.  \uto.  650 
...    M.-I.a.i.-Mli.  Hi.trk    ltoi'd.  a  in 

'  'n*a  Movrment  Reaches  Eastern  States  154 
•■  .a.  Pacific  Coast   litneers  Piaeouraard  963 


Jitney,  Pa)  a*  Yam  Enter  in  HaltinvMc  630 

Jitney  Puldic  llil.ta  in  lllui.o. .  . .  |u<3 

June  as.  Reduce  1  rolley  Revenue  J2,t"HI  Daily  7lMj 
Jlllle),  San  llan.  .....  $i/.JJ   1'ei   l>i>   I  osl .    .  6aJ 

liuira.  I  airy  Sa.iilm  in  Kansas  City   ->4ti 

Jllllta,  l'eniie..i-e   llflinr.  .1.  iVlumull  t  ai  riers  7.1*1 

Jitne),    Wa-liini:1ou   RecnKliues  963 

Johns -llannlle  t  ,.nvenlt..ti  at  Detroit  3Mt 

J.iue*  Six   \),|aars  in  Wuhita   299 

Kansas  t'tty,  tirvat  Ihattiliuting  Center  Jit 

Ran. a*  Farmer*  Could  |!uy  y4,(KiM  tat.  at 

$I.UU0  Each   406 

Kansas  Farmcts.  sJiKi.ixMi.tiiuj  t  ar  Salts  Baiom.  IIK.2 
Kecian  Manama!  of  HnsiKS  li  Stratton.  .   ....  ..a 

Krclon  Continues  (I  ai  i.-jer  Model   42 

Kelly- Sprineliald  t.ets  War  Order...  214 

Kelly-Sprint'iii Id  PruMs  (*ain  $vJ'>,|V4   294 

Kellv  Spnuiti  i  Id  fire  on  Jt  li-uu  '■•  Ink  .1*4$ 
Kella  ..SpriliKlield  to  Slice  Protils  User  fl.lHHl. 

OHO    827 

Kelly  Springliel.l  Ttiiak  Fie,  t.  ( tlh. .  i .  .  'ill 

Kelly   lakes  Over  C.  II    I  id  let  Hu.itie*.   4$J 

Kentucky  \\  axon  Elect*  (lOiier*   MS 

Kentucky  Wauon  to  ISuili!  Hercules  Cars   602 

Kink'    Isralcis  Drive    \aaav   '•0   l-.chl  t  alludrr 

Can   1097 

KlR(  Ships  45  Fiahts  a  I  'a a  #22 

Kllif.  Ward  Head*  10*7 

Kl.i«.onet  Sella  for  $4   47$ 

Kline  to  Resume    644 

Knox    Motor*   Associate.  ...1132 

Krit  CoinitanMs,  Satudatc  in  Charge   4j 

Krit  to  Reoraanire   29$ 

Lancia  linj-.tts  Not  Haltn]  by  M  ar  HI94 

Laurter  with  Nor  walk  Tire  1001 

I jolh-lurrarna.  English  Finn  Gets  1044 

larrce-Nt-sillc   Ran.  Faatorv   957 

Leoiard.   II.   Watd.  Hel  l   .1X3 

Lrsaei  Killed  11)9$ 

Lewin  tlere  for  Car  Asletiiit*  341 

l.ewin  Takes  American  Car  AKcnciea  fair  lam- 

don     #27 

l.cwin  Takes  Luttaloei  Podae   47$ 

Lewi*  Htinii-  « hit  Eight  at  $91$  299 

Lewi.  Consoled  Med  tar  President   474 

la  wis  1016  Car   912 

Lima  Light  Car  for  $50"   648 

lappard  Slewirt    Reduces   Prices  1043 

lau'om.il.ilt  *  Adopt  Multiple  fh.k  t  luirli  fur 

1916    932 

Loomis  to  Make  New  4  1  *  littler  I  n  at  »'efll  lun| 
Loner.  $5,000,000  CaHtal  for  Ms 
l.orier,  Hatty.  Re  enters  Car  KriMing  Field ..  1045 

l.oricr  Platlshurg  Sold  1006 

l  oner,  :.a  liring  Out  New   431 

I.  P-C   C  i,    Msy    He    |.|.!i|prd    anil.  Ynl.an 

Oarshift    <48 

M.-faole-a  on  Packard  R  i.atal  of  Due.  tot*  .     .  '('to 

Mali   .ii  Motor  (  o   to  Huild  4  and  x   ml." 

Ma.lt.on  M  .tors'  New  Appointments   771 

Mi.disnn  Runs'Niitt   1002 

Mansl'eld    lire    Expands   871 

Manganese,  War  Sends  Up  Prise    I $4 

Marmon  I">I6  1002 

M»»t»ick-Phl1'p*  (>1s  Wahl  P_li.nl   $16 

Master  Carliureter  Huss  Air  Coniptestor  Plant  777 

Mix » ell's  Duly  Output  Average.  _'?tl  ■('# 

Maxwell  Tarrytown  and  Detroit  Plant*  to  He 

Sold    429 

Maxwell   Prrfetred   Placed   on   7   Per  Cent 

llasis    864 

Maxwell  Test  Shows  Higl,  Emrienes  #68 

Me  Alee  Proce  ss.  C.ulf  Co  to  Test   603 

M.f.e.l  Plant.  Optimi.m  at   'i$"t 

McClilta  in  Paris   9$4 

MeCulln  Rack  ffom  Europe  1134 

Mead  C.-.e.  to  Cheltenrinm  Aeency.   #2.1 

Mer.-rr  Aelds  24.0IMI  S<|    Fl  1044 

Michigan  Castings   lleelarrs  200T;    Dividend..  6X# 

Milwaukee  Dealer  Assn..   648 

Minneapolis  Farmers  Offer  Hig  Car  Matktl..  270 
Miniie.i|..lis.  4V--  (  atloala  in  and  17(.  Co  nut,in«« 

Missrutii's  Vew   In.uranre  Rates   HtiR 

Mit.I.ell   Flection   -'$2 

Mitchell  8  for  1916  1042 

Mitchell  1916    c.o#. 

Monarch  Buys  5.1KX1  Advance  Pumps   10=1 

Monarch    Reett  .'-intred  911 

Monrv  Ordets  Exchange  With  S.  A   $16 

Momhan  Cen    Mgr.  of  Marion  Co   4 

Monitor  8-Cyl.  Car  214 

Monitor  to  Concentrate  on   I  Cylinder   779 

Monitor  to  Continue   959 

Moon's   Isn.   Business  trains  2#.-4'^  341) 

Moon's  Mas    It  i.inees  3.1. 1'",   Cam  UI41 

Moore   a    Nrucmcr  •  1042 

M  Ireland  Truck   Parts  Rought  in  Fast..  Itieift 

Morton  Recei  es  HJ70.000  Trtlek  Or.ler  60$ 

Morton's  Second  Order — 116  Trucks   4JK 

Morton  Truck  W  ae  Order  .100   3X6 

Motor,  Rn*s  gC.linder    42 

Mnrtav    1  leads    Splitdorf   on    Oelroil  784 

National  Cirhon's  Inromr   12.:i5.8#0   $40 

\attef.-il    4    Near.ut    Mode]  m 

Nitionnl  I'srd  Car  Report   law 

National  l'*e<l  Car  Report  Peicket  Edition..  1117 

New   Dararture   Plant,   Fneineers   Vi»il   'I 

New  England  Will  Spend  « *-*. $00.0(111  fol  «  .... 

and   Aceessorlea    4.19 

Vew  Era  Kngineeiing  Co    lucol porated      .  *_'* 

Xa*»7   Fra   1916    HI13 

New    Haven    Territory.    $4,116.00(1    Sale.  Pte 

dictnl  for      42$ 

New   Proee*s   (.ear    "addition    Ml  7 

Non- Fluid  Oil  Pr-ees  Rednceel   171 

New  Y'nek.  J.SalO  Cars  for  Central   421 

Notwalk  Plant  ..«   Xpril  24   7.1$ 

Njherg  Plant  to  Re  Reeipened -New  Car   $19 
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New^ar  Models  Seen  at  the 

Palace  Show 


Body  Designs  Show  New  Trends — Large  Exhibit 
of  Small  Cars — Mercer,  Chalmers,  Owen  and  Dort 
Display  New  Models  —  Many  Electric  Starters 


NEW  YORK  CITY,  Jan.  4— Continuing  the  practice 
inaugurated  a  year  ago  the  four-floor  show  at  Grand 
Central  Palace  once  more  exhibits  progress  of  the 
automobile  industry  to  the  public  of  New  York  City  and  to 
the  visitors  interested  in  the  industry,  from  all  over  the 
United  States  and  Europe.  With  317  exhibitors  of  cars, 
accessories  and  motorcycles,  this  show,  in  spite  of  a  year  in 
which  it  is  generally  acknowledged  that  the  business  con- 
ditions of  the  country  have  not  been  so  good  as  desired,  stands 
as  the  highest  evidence  of  a  year  of  prosperity  and  an 
optimistic  lookout  for  the  automobile  industry. 

221  Gasoline  Cars — IS  Electrics 

The  statistics  of  the  show  tell  us  that  there  are  221  gasoline 
passenger  cars  on  the  floor,  106  of  these  are  sixes,  ninety-six 
are  poppet-valve  fours,  ten  are  sleeve-valve  fours,  eight  are 
eights,  two  are  crescent-valve  sixes  and  one  is  a  sleeve-valve 
six. 

Touring  bodies  are  far  in  the  lead,  being  shown  on  123 
chassis.  Roadsters  are  forty-eight  in  number  and  forty-five 
are  with  miscellaneous  inclosed  types  of  bodies.  Of  the 
closed  types  the  limousine  is  in  tht  lead  with  eighteen. 

There  are  fifteen  electric  exhibits,  nine  of  which  are 
broughams  and  three  roadsters.  Besides  these  there  is  an 
example  of  a  limousine,  a  cabriolet  and  a  coupe 

Many  makers  are  exhibiting  the  engineering  and  design 
features  of  their  cars  by  employing  a  stripped  chassis  for  the 
purpose.  There  are  twenty-six  sixes,  twenty  fours,  four  four- 
cylinder  sleeve-valve  motors  and  one  eight.  This  is  a  larger 
number  of  stripped  chassis  than  ever  before  exhibited. 

The  setting  for  the  show  is  one  that  provides  a  suitable 
background  for  the  variously  colored  cars.  The  interior  of 
the  Palace  is  arranged  to  represent  a  Persian  palace  with  a 
decorative  scheme  in  white,  gold  and  crimson.  This  season, 
while  the  cheaper  cars  are  of  a  dark  color  as  a  rule,  those  in 
the  intermediate  and  higher  price  classes  have  a  greater 


individuality.  Royal  bluei'Brywjter,  .green,,  various  yellows 
and  reds  are  more  strongly  4A.  ivi«14ncj>  khjrt-.d1e57.were  a 
year  ago.  * * 

As  usual  many  manufacturers  awaited  the  show  time  to 
make  important  announcements  regarding  the  new  models, 
reductions  in  prices,  additions  of  new  body  types  and  de- 
partures from  previous  practices  in  their  stock  lines.  Be- 
side these,  concerns  that  had  announced  cars  shortly  before 
the  show  exhibited  these  models,  in  several  instances  for  the 
first  time. 

Six  Have  New  Cars 

The  cars,  which  had  not  previously  been  announced,  but 
which  were  announced  and  shown  at  the  exposition  are  the 
Mercers,  Lexington,  Dort,  Malcolm,  Jackson  and  Remington. 
The  last  named,  an  eight,  was  one  of  the  surprises  of  the 
show.  In  addition  to  these  cars,  which  were  shown  for  the 
first  time  at  the  exhibition  of  which  details  have  previously 
been  mentioned,  arc  the  new  Chevrolet  $490,  the  Chalmers 
overhead  six,  which  is  one  of  the  show  features,  and  the 
Briggs-Detroiter  eight. 

In  addition  to  these,  there  are  several  others  who  show  cars 
which  incorporate  several  changes.  The  National  is  one  of 
these,  having  made  a  number  of  alterations,  which  really 
constitute  the  inauguration  of  a  new  model.  Paige  and 
Auburn  have  reduced  prices.  Paige  has  reduced  the  price  on 
model  36,  a  four-cylinder  1914  model,  from  $1,196  to  $1,075. 

The  Kissel  C-42  which  was  announced  not  long  ago  also 
had  its  price  given  at  the  show.  This  car  sells  with  a  one- 
compartment  two-door  body  at  $1,650.  It  is  a  new  design 
with  a  126-inch  wheelbase  having  a  block-cast,  L-head,  3.625 
by  5.5  motor,  cone  clutch,  three-speed  gearset  and  36  by  4.5 
tires.  It  is  unique  in  that  it  is  supplied  with  a  detachable 
sedan  top  at  the  inclusive  price  of  $2,000.  This  was  one  of 
the  examples  of  an  all-year-round  car  which  can  be  con- 
verted from  an  open  to  a  closed  design  by  simply  adding 


Google 


THE  AUTOMOim.K 


lag  «■•*•«  rtt  I*  mi 


>  •«     .  *r«rn  <r  t*a      .  rt  ■  UN 

■dni  iMfw  i  Mi  um  tmi*  ami  m  jaiBnK 

I  IN  WW  •"«•  la  MMnt  Ma  tl(MM  TM  ai*-* 
L**ta«  ||f*ct»a  aa  Im>  aoa  al  iw  h«i*  m*>| 


tha  aOu.Okt>*  adu  tap,  arkarb  fil»  tnar  lh«  »it«f*  romport- 
Ml  body     look  it  a  atoak  )oo  anuroey  on*  «k«  Mai 
a  toon**-  ror  pwn»U  tk>»  >)|wiw«  at*  mi  ■  kt tkaaa, 
MM  -fr*o<  aaot  4W«T'>     Whan  uaad  aa  ■  Mn  m|v  akaao 

aaatWlMn  arowbj  roaool  tha  tori  loot  iWMf  I*  OttOrhahU 
Vr»  lUat,  Itnatfoa 

S.o  tonoarhooi*  ar«  ahown  by  UrooMoila  ud  flakland. 
Tha  UnmfaiU  ra  ■  apoiaal  Rtowator  tallt  }U>  ft*  ittio  pgr- 
iMN  anly  aid  m  net  )un>d  «a  a  alora  prro    TVo  IJaklaad  m 

■  m«  <lcv«h|>M»nt  last  will  ba  hop*  *•  •  ataadard  )ao  It 
i*  (hanartoriaad  *«  an  ofon-franl   tooaoham  and  mtU  at 

tlM* 

Paarlaai  -hi  a  -  a  roadotar,  wairh  kai  *c«nalhinr  naw  hi  too 
of  roadMor  atoflni.  In  that  tkoy  ara  «a  arratt(od  lhal 
Um  «w  ait*  akoyhUy  afcoad  of  tha  aUer  too  i»wnnni 

■  ■■  tha  tranaoatot  ato*  «lmiU»  to  cha  aarantaanaM  tatrarally 
■>da|>t»t)  in  raupa*  ajid  ulnar  inckaaod  rora.  Baric  af  t>*  ad 
vaortd  aaat  of  tha  darara  la  •  parkapv  ramaortnwnt 

Tko  dlTidad  inatt  aaot  if  rapidly  pail  h  p  aad  at  Ifaa  itna 
bj  MM  a)b  oraorsl  alark  kadlM  fa*  lb*  Ant  flno>  A  at  imp 
tkoao  or*  Kiaaal.  Win  to*.  Cola.  Nalanhal.  Palhhadar,  Pramtac 
ond  WcatcoH.  Tht  aaao>  kotooaa  ih*  rraot  aaata  !•  aaitVwnll y 
lorfja  t»  par  trot  oa  odolt  la  pow  from  i**  tonoaau  Ui  the 
front  coaapartrroM 
laaoob  t  ool  Carao 

A  foatora.  oh  irk  hoa  aithrrin  two*  a  rharocttvwCtr  ml 
tuilran  mad*  aM  onpartod  hidan.  o>  tha  dauklo  marl  li  |» 
now  aoaa  an  *ajch  booaa*  a>  Wait*.  MrFarlati  and  Lf*r».  Tha 
.Willie  marl  vartr*  all  tha  w*y  frtan  a  fully  davabpad  ooav*n| 
ajokl  aoord  attending  hork  to  tko  tonnoau  to  a  omall  rut 
(fMlatti  of  •  aowt  Oiada  *1  fi>roiin«  tko  lurk  nf  tk»  front  aaal 
lo  laaar  t*T  aaaa  on  otaanaknv  Tha  iva.paoMnoor  Slmrna 
hft*  iiily  a  wicraotlfoi  nf  tha  rituklo  marl,  foroiad  tiy  In 
rmuklacl  atark  of  tko  froat  aoala 

TV-  Mi-an  trmiiany  ha*  attawd  tha  kody  *tyW  hnih  la  tha 
aaoao-toiaaaaarao  tourinff  aod  tha  roarliurr  In  Ihr  roodator 
tko  apiooroa^o  hao  roon  *«rr*<t  maHdaraoly  hy  tk>  uaa  of  % 


Digitized  by  Google 


4 


THE  AUTOMOBILE 


January  7,  1915 


Left — Mounting  of  Delco  darter  on  Cartercar.     Right — Belt  drive 
o»  Bo»ch-Ru»hmore  Generator  and  fan  on  Regal 


Short  brake  cable*  on  new  Reo  tlx.    Note  the  method  of  aupportlng 
the  brake  meehanlam  on  the  U-shaped  crow-member 

teristics  of  Metz  design  except  that  the  dimensions  through- 
out are  greater  to  take  care  of  the  larger  body.  This  marks 
the  debut  of  this  Waltham  concern  in  the  touring-car  field. 

Trumbull  is  another  of  the  new  small  fours  that  has  a 
closed  body,  which  is  an  open-front  coupe  with  wire  wheels, 
and  is  one  of  the  few  closed  cars  on  a  narrow  tread,  44  inches. 

Twombly  shows  a  new  two-passenger  roadster  at  $660.  It 
is  mounted  on  the  standard  Twombly  chassis.  The  car  is 
unique  for  its  six-point  spring  suspension  gained  by  con- 
tinuous cantilevers  on  each  side. 

Gadabout  exhibits  a  runabout  with  a  basket  body,  on  a 
four-cylinder  chassis  with  a  2.5  by  3.5  power  plant  having 
L  split-head  cylinders.  It  uses  the  gearless  clutch  differential 
in  the  hub  of  the  wheels.  The  body  is  of  reed  on  a  hardwood 
frame.    It  sells  for  $400  with  electric  lighting. 

Electric  Systems  Accessory  Feature 

Starting  and  lighting  equipment  is  the  most  interesting 
feature  of  the  accessory  division.  Some  new  makes  and  many 
new  models  are  on  exhibition.  On  the  whole  the  new  ma- 
chines are  better  looking,  lighter,  more  efficient  and  have  bet- 
ter material  and  workmanship  in  them.  Improvements  have 
also  been  made  in  the  voltage  regulation.  The  development 
in  motor-generator  design  is  notable.  Gray  &  Davis,  West- 
inghouse,  Leece-Neville,  Chicago  Electric  Specialty  Co.,  arc 
among  the  makers  showing  this  type  of  machine  for  the  first 
time.  New  models  of  generators  and  motors  are  shown  by 
Gray  &  Davis,  Aplco,  Westinghouse,  Bosch,  Leece-Neville, 
and  Kemco.  The  latter  concern  now  has  a  full  line  of  start- 
ing and  lighting  units,  a  universal  system  for  old  cars  and 
a  smaller  model  of  this  system  for  Fords.  The  Hartford 
Suspension  Company  is  also  showing  a  special  Ford  system 
which  is  unique  in  that  it  iH  a  high-speed,  two-unit  type.  The 
motor  runs  8,000  to  10,000  revolutions  per  minute.    This  fea- 


ture gives  lightness,  the  complete  system  weighing  in  the 
neighborhood  of  50  pounds. 

New  Carbureters 

Several  new  carbureters  have  been  brought  out  since  the 
last  show.  These  include  a  new  Rayfield  G.  a  Zenith  O, 
Strombcrg  II  and  K,  all  of  which  have  been  described  in 
The  Automobile.  In  addition  several  brand  new  car- 
bureters are  on  display.  There  is  a  ftoatless  carbureter, 
known  as  the  M.  F.  It  is  light,  compact  and  simple.  The 
Shakespeare  is  a  springless  model  in  which  the  flow  of  air 
and  gasoline  are  controlled  by  a  single  floating  disk  valve. 
The  Parkin  carbureter  made  by  the  Light  Mfg.  &  Foundry 
Co.  uses  a  throttle-controlled  fuel  flow.  It  also  has  no  springs 
and  but  one  air  inlet.  Two  new  carbureters  are  shown  by 
the  Hamilton  Kerosene  carbureter  company,  one  is  a  new 
kerosene  mode)  using  a  double  float  chamber  and  the  other 
is  a  gasoline  carbureter  with  many  jets. 

Another  carbureter  is  the  Browne  which  automatically 
proportions  the  amount  of  air  to  the  flow  of  gasoline  by  a 
vacuum-controlled  valve. 

Refinements  and  lower  prices  are  noted  in  the  shock  ab- 
sorber field  and  the  speedometer  makers  show  some  new  com- 
binations, although  no  radical  departures.  An  interesting 
accessory  shown  by  the  Stewart-Warner  company  is  a  self- 
winding electric  clock  which  runs  a  year  on  the  energy  of 
one  dry  cell. 

Some  new  spark  plugs  are  shown  but  in  the  main  there 
has  been  little  change.  Motor-driven  tire  pumps  are  on  the 
increase,  the  single  and  two-cylinder  pumps  being  the  most 
numerous. 

Monihan  General  Manager  of  Marion  Co. 

Indianapolis,  Ind.,  Jan.  6 — J.  G.  Monihan,  recently  con- 
nected with  the  Cole  company,  has  been  appointed  general 
manager  of  the  newly  organized  Marion  Motor  Co.,  which, 
together  with  the  Imperial  Automobile  Co.,  are  the  two  sell- 
ing organizations  that  will  market  the  product  of  the  Mutual 
Motor  Co.  recently  headed  by  J.  I.  Handlcy.  The  Marion  Mo- 
tor Co.  has  paid  in  capital  of  $100,000  and  will  market  the 
entire  new  line  of  Marion  cars  which  will  consist  of  four- 
and  six-cylinder  models  at  popular  prices.  These  models  will 
be  exhibited  in  Chicago  during  the  Coliseum  show.  It  is  ex- 
pected that  the  Mutual  company  will  take  possession  of  its 
new  manufacturing  plant  February  1  and  In  the  meantime 
the  production  of  the  new  models  is  being  pushed  ahead. 


Cored  hot  air  pauage  from  exhaust  pipe  to  carbureter  in  new 
VeMe  six  motor 
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Engineering  Analyses 


Foreign  Engineer  Applies  First  Principles  to  the  Car 

Designs  at  Palace  Show — Compares  Sixes  and  Eights 

— Machined  Combustion  Chambers — Prefers  Overhead 

Camshafts — Says  Europe  Leads  in  Light  Construction 

By  A.  Ludlow  Clay  den 

Member  hmtiiule  of  Automobile  Engineer*  of  (irenl  Urilain 


THE  enormous  home  market  which  the  large  and  prosper- 
ous population  of  America  provides  for  the  American 
motor  car  maker  has  the  most  protound  influence  upon 
the  whole  trade,  because  it  means  that  the  American  car  is 
made  to  suit  the  average  taste  of  thousands,  whereas  the 
European  car  can  be  designed  to  suit  the  idioayncracies  of  a 
small  section  of  a  smaller  population.  There  is  one  particular 
instance  of  the  effect  of  this  difference  which  may  he  taken 
as  typical  of  the  whole,  and  this  is  that  the  American  public 
demand  an  all  high-gear  car,  while  the  European  buyer  does 
not. 

Why  is  this? 

The  question  is  not  difficult  to  answer  being  merely  that  the 
European  car  is  commonly  driven  by  a  chauffeur  or  by  a 
mechanical  enthusiast  who  take*  an  immense  pride  in  his 
skill  of  handling.  Here  in  America,  where  the  motor  car  is 
bought  for  its  usefulness  much  as  a  man  purchases  an  um- 
brella or  a  pair  of  shoes,  the  average  demand  must  naturally 
be  for  the  utmost  possible  simplicity  of  handling  and  the 
type  of  user  who  loves  mechanisms  for  the  sake  of  playing 
with  them  is  in  the  minority.  It  has  been  left  for  the  manu- 
facturers of  this  country  to  prove,  by  their  ever  increasing 
trade  with  Europe,  that  there  are  many  people  there  to  whom 
the  American  proposition  appeals,  but  it  is  the  opinion  of  the 
writer  that  there  will  always  be  differences  in  the  average 
taste  of  the  consumers  on  opposite  sides  of  the  Atlantic.  It 
is  this  point  that  he  wished  to  moke  clear  before  proceeding 
to  a  detailed  consideration,  and  criticism  of  American  design 
as  it  appears  to  him  today. 
When  Power  Was  King 

The  first  demand  of  motorists  in  the  early  days  was  for 
more  power,  and  this  demand  kept  up  for  many  years.  Then, 
as  power  was  given  ut  the  cost  of  increased  weight,  expense 
and  noise,  came  the  demand  for  greater  refinement  and  for 
cheaper  vehicles,  but,  let  it  be  marked,  for  cheaper  vehicles 
that  would  also  be  more  satisfactory  in  use.  This  railed  for 
striving;  to  get  smoothness  of  operation,  eliminating  excessive 
vibration,  and  for  simplification  of  design  so  as  to  lower 
manufacturing  cost.  The  ultimate  effect  of  these  demands 
has  been  different  in  Europe  and  America,  for  the  develop- 
ment of  the  light  high-speed,  four-cylinder  motor,  which  is 
very  smooth  and  quiet,  has  been  Europe's  care,  while  Amer- 
ica has  tackled  the  problem  by  producing  inexpensive  sixes. 

To  make  the  typical  European  four-cylinder  chassis  is  now 
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almost  as  cheap  as  to  make  the  American  light  six,  quantity 
for  quantity,  but  the  development  of  the  former  called  for  an 
exaggerated  carefulness  of  workmanship  and  even  much 
hand  fitting,  while  .the  six  obtained  something  the  same  effect 
at  the  cost  of  improved  machining  facilities.  The  American, 
having  big  quantities  to  consider,  could  not  have  undertaken 
the  kind  of  work  which  the  European  mukers  did  from  1909 
to  1912,  while  the  European,  not  having  the  quantities,  could 
not  have  followed  the  American  plan.  This  means  that  one 
cannot  very  well  make  direct  comparison  between  the  Amer- 
ican typical  car  and  the  typical  European. 

Speaking  quite  broadly  their  tendency  is  to  grow  more  and 
more  alike,  and  this  trend  doubtless  will  be  obvious  for  many 
years  to  come;  but  there  must  always  be  some  differences 
in  the  buyers'  requirements  just  as  there  are  still  quite  big 
differences  in  the  automobile  taste  of  the  French,  the  Ger- 
mans, the  British  and  the  Italians. 

I'npreredented  American  Progress 

Taking  the  American  car  as  an  engineering  product,  and 
without  any  reference  to  the  practice  of  other  countries,  it 
has  improved  almost  out  of  recognition  since  the  summer  of 
1911,  which  is  equivalent  to  saying  that  the  most  prodigious 
strides  have  been  made  since  1912,  because  it  was  the  1912 
models  that  were  going  through  the  shops  in  the  summer  of 
1911.  The  most  impressive  change  is  in  the  general  tidying 
up  of  the  chassis,  the  aggolomeration  of  once  separate  parts 
into  symmetrical  wholes.  In  this  Italy  led  the  whole  world; 
in  fact,  Italy  has  sometimes  gone  too  far,  and  France  and 
England  were  close  seconds.  Today  America  can  show  some 
chassis  which  almost  outdo  the  Italian,  and  many  which  are 
equal  in  neatness  to  the  most  advanced  British  practice. 
Favors  Block  Cylinders 

On  first  principles  this  neatness  of  outline  is  to  be  com- 
mended because  of  two  machines  which  do  the  same  work  that 
with  fewer  parts  is  almost  always  the  better,  though  fewness 
of  individual  parts  does  not  necessarily  mean  greater  sim- 
plicity.   For  instance,  the  block-cast  cylinder,  with  six  bores 
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Fig.  1 — Left — Piston  drilled  to  reduce  weight  and  to  prevent 
•  making.  Kig.  2— Right  —  I  Hutt  rating  the  um  of  •  ring  ot  iteel 
tube  to  protect  gasket  and  alto  to  form  a  aplgot 
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and  a  collection  of  internal  passages  for  gas  or  water,  is 
vastly  more  complicated  than  six  plain  cylinders  with  strag- 
gling external  pipe  work:  because  it  requires  much  more 
elaborate  plant  to  produce  it.  But  experience  shows  that 
expenditure  of  much  money  upon  and  in  the  foundry  enables 
it  better  article  to  be  made.  The  block  cylinder  has  cost  in- 
credible sums  to  bring  it  to  its  present  state  of  perfection, 
and  it  has  been  developed  because  it  made  a  better,  and  not 
because  it  made  a  cheaper  job.  The  fact  that  it  in  cheaper 
now  that  we  know  how  to  do  it  is  merely  a  fortunate  side 
issue. 

Again,  the  self-starter  makes  a  better  car,  but  it  unques- 
tionably makes  a  more  expensive  one;  the  spiral  bevel  is 
dearer  but  better;  the  pressed  steel  axle  is  not  so  cheap  as 
the  built-up  type — and  so  one  could  go  on.  The  point  is  that 
the  American  maker  has,  in  the  past  3  years,  done  all  sorts 
of  things  to  make  the  ideal  of  cheapness  more  difficult,  and 
it  is  therefore  all  the  more  to  the  credit  of  the  purely  manu- 
facturing end  that  cheapness  has  been  none  the  less  obtain- 
able. 

Next  la  Weight 

Indications  are  not  wanting  that  the  next  big  effort  will 
be  made  towards  reduction  of  weight,  not  only  in  America 
but  in  Europe,  and  it  would  be  very  hard  to  say  what  effect 
this  striving  may  have  upon  the  design  of  the  chassis.  Per- 
haps the  eight-cylinder  is  evidence  of  an  impending  change 
in  which  weight  considerations  take  a  part,  perhaps  it  is 
not;  for  it  is  yet  early  to  judge;  but  it  is  a  fundamental 
fact  that  to  obtain  any  new  quality  in  a  machine  generally 
calls  for  profound  changes. 

Sixes  Lead 

However,  leaving  speculations  of  this  sort  on  one  side,  the 
present  show  is  emphatically  a  six  show,  and  as  such  is  unique 
in  the  annals  of  motoring.  That  the  length  of  the  six- 
cylinder  motor  is  a  little  inconvenient  is  shown  in  some  cases 
by  a  tendency  to  crowd  the  dashboard  and  its  fittings  too 
cloae  to  the  end  of  the  block;  so  much  so,  sometimes,  that 
there  would  be  grave  difficulty  in  removing  the  cylinders  for 
scraping,  and  the  general  provision  of  more  leg  room  for  the 
driver  and  hia  companion  passenger  shows  that  room  has 
been  lacking.  Also  the  car  with  a  fairly  short  wheclbase  is 
more  handleable  than  a  longer  vehicle,  so  that  anything  that 
can  help  to  keep  down  the  length  of  the  motor  is  desirable 
if  it  does  not  entail  sacrifice  of  other  qualities. 

Coat  of  Sixea  and  Eighla 

It  is  claimed  that  the  eight  is  as  cheap,  or  cheaper,  to 
build  than  the  six  of  equal  power,  and  it  is  possible  that  this 
may  be  true  in  the  long  run,  but  it  is  certainly  not  true 
generally,  because  far  greater  changes  are  needed  in  machine 
shop  and  works  equipment  to  change  over  from  a  six  to  an 
eight  than  from  a  four  to  a  six.  Thus  the  writer  is  loth  to 
believe  in  a  sudden  boom  in  eights  for  next  year. 

It  had  become  imperative  to  produce  something  better  in 
performance  than  the  average  four  of  2  or  3  years  ago,  and 
the  six  was  the  natural  outcome.  It  is  not  now  by  any  means 
imperative  to  make  anything  better  than  the  average  six 
so  far  as  smoothness  in  operation  and  quietness  go.  Hence 
suddenly  to  drop  a  type  of  chassis  which  engineers  are  just 
commencing  to  get  a  grip  of,  and  to  turn  to  something  new, 
simply  because  of  its  novelty,  would  be  very  bad  business. 
If  a  concern  hus  made  only  fours  it  can  turn  to  the  develop- 
ment of  the  eight  much  more  readily  than  could  a  manufac- 
turer who  already  had  valuable  experience  in  the  construction 
of  sixes.  Let  it  not  be  forgotten  that  some  years  ago  there 
was  a  pronounced  trend  towards  cars  of  gigantic  size  and 
weight,  and  that  those  firms  that  persisted  in  their  own  ideals 
and  went  on  turning  out  a  sound  medium-sized,  medium- 
priced  car  have  reaped  the  reward  due  to  their  consistency. 

On  the  other  hand;  if  it  is  wise  to  retain  types  that  have 


Flo-  4 — Common  type  of  exhautt  manifold  wherein  gat  hat  to  turn 
two  corner*  and  It  thereby  baffled 


taken  the  public  fancy  as  the  moderate-priced  six  has  done, 
it  is  not  wise  to  retain  models  loo  long  without  alteration  in 
detail.  There  are  several  examples  in  the  show  of  chassis 
which  have  undergone  no  redesign  for  years,  but  have  merely 
had  addition  after  addition  in  the  matter  of  fittings  and  at- 
tachments. Such  cars  may  be  cheap,  but  their  intricacy 
cannot  but  give  trouble  to  their  owners  and  desperate  anxiety 
to  the  dealers  who  have  to  see  ro  their  road  service.  Taking 
the  self-starter  as  an  example  one  sees  many  instances  where 
this  forms  a  truly  integral  part  of  the  motor,  but  this  is 
usually  on  new  cars  of  new  design  throughout.  In  amalga- 
mating fresh  parts  with  older  designs  some  engineers  have 
been  more  successful  than  others,  but  there  are  plenty  of 
fine  chassis  of  which  the  accessibility  and  the  appearance  are 
ruined  utterly  by  a  litter  of  attachments  alongside  the 
cylinders. 

Accessibility 

It  is  very  easy  to  argue  that  accessibility  is  of  small  impor- 
tance in  these  days  when  cars  give  so  very  little  trouble,  but 
while  this  viewpoint  may  be  right  enough,  it  is  far  too  often 
made  the  excuse  for  slovenly  engineering  design.  A  quick 
walk  round  the  Grand  Central  Palace  is  proof  positive  that 
it  is  just  as  easy  to  incorporate  the  starter,  the  tire  pump, 
the  water  pump  and  the  magnetc.  or  distributor  so  that  all 
are  individually  accessible,  as  it  is  to  pile  them  in  a  heap  so 
that  all  the  lot  has  to  come  down  to  give  proper  access  to 
any  one. 

Also  it  appears  bad  practice  to  fit  attachments  of  this  order 
in  such  positions  that  they  spoil  the  accessibility  of  the  valves, 
because  it  is  certain  that  valve*  must  one  day  be  ground  in, 
and  when  that  day  arrives  the  job  will  be  quicker  and  cheaper 
if  the  valve  springs  and  the  tappets  are  easy  to  get  at. 

Detachable  Cylinder  Heads 

What  appears  to  lie  an  excellent  tendency  from  the  owner's 
point  of  view  is  the  increase  in  the  number  of  cars  with  de- 
tachable cylinder  heads.  Probably  their  presence  on  many 
fixes  is  due  just  as  much  to  the  greater  ease  in  handling  and 
machining  the  split  casting  as  to  any  desire  to  assist  the  per- 
sons who  will  have  the  job  of  cleaning  out  the  combustion 
chambers.    When  detachable  heads  are  used,  however,  might 
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Fig.  5—  Intake  for  six  In  which  dlatance  from  carbureter  to  valve 
la  equal  for  all  valvea 


r  v 

FIB-  • — T.plpe   manifold   with   central  waterjaeket   moat   uaed  in 
Europe  for  alxes 


Fig.  7 — Intake  manifold  situated  where  It  la  well  warmed  by  ex- 
hauet,  ao  aaelatlng  power  and  economy 


it  not  be  advisable  on  all  but  the  very  cheapest  carR.  to  pro- 
vide valve  caps  in  addition ;  so  that  valve  trouble  would  not 
necessitate  removal  of  the  head?  To  detach  the  head  is  easy 
enough  in  the  garage,  but  it  is  nc  job  for  the  roadside,  and 
the  cost  of  the  valve  caps  would  be  so  small  that  they  could 
easily  be  given  without  hurting  the  manufacturer. 

Machined  Combustion  Chambers 

Another  point  in  favor  of  the  detachable  head  is  that  it 
enables  the  whole  of  the  combustion  space  to  be  machined, 
and  so  allowR  of  certainty  that  each  combustion  space  hns  the 
same  volume  exactly.  It  is  an  incontestable  fact  that  the 
Knight  engine  is  far  less  susceptible  to  carbon  than  the  ordi- 
nary poppet-valve  motor,  and  it  has  never  been  settled  to 
what  extent  this  is  due  to  the  hemispherical  shape  of  the 
combustion  space  and  to  what  extent  to  the  smoothness  of 
all  internal  surfaces.  Also  it  is  claimed  that  a  motor  with 
all-machined  cylinders  will  run  more  slowly  when  idle  than 
the  ordinary  kind.  In  Europe  there  have  never  been  enough 
cars  with  all-mnchined  heads  to  enable  any  of  these  questions 
to  be  answered,  but  it  should  noon  be  possible  to  settle  them 
in  America. 

Small  Head  Gaskets 

Yet  another  idea  appertaining  to  the  detachable  head  is 
that  there  seems  small  reason  i"or  doing  as  a  few  firms  have 
done  and  making  the  jacket  cover  a  separate  part:  having 
divided  the  cylinder  block  in  one  horizontal  plane,  surely  that 
should  suffice.  The  design  of  one  engine  also  shows  that  it 
is  possible  so  to  design  a  detachable  head  that  only  plain 
circular  gaskets  of  two  or  three  sixes  are  needed  to  effect  the 


junction,  and  as  these  are  less  costly  and  more  easy  to  obtain 
anywhere,  their  use  is  to  be  commended  in  preference  to  the 
single  all-over  gasket  most  commonly  employed.  The  writer 
has  only  had  experience  of  detachable  head  cylinders  on  cars 
in  which  the  mean  effective  pressure  was  very  low,  and  does 
not  know  whether  high  pressures  and  temperatures  have  ever 
resulted  in  blowing  trouble.  If  this  should  have  been  the 
case  he  would  like  tentatively  to  put  forward  the  suggestion 
that  the  provision  of  a  spigot  by  dropping  in  a  shallow  ring 
of  steel  tube  would  overcome  any  tendency  to  leakage  while 
being  quite  cheap.  Fig.  2  shows  the  idea,  which  is  not,  of 
course,  new,  as  it  has  been  used  often  enough  on  other  parts 
to  protect  and  to  locate  gaskets.  There  are,  of  course,  detail 
difficulties  in  applying  the  idea  to  cylinder  work,  but  they 
should  not  be  impossible  to  overcome. 

Overhead  Camshaft  Preferred 

At  almost  every  automobile  show  in  Europe  any  time  in  the 
past  10  years  there  has  been  a  fair  sprinkling  of  overhead- 
valve  motors,  and  here  in  America  the  same  probably  is  true. 
In  the  present  show  there  ore  i  few  very  interesting  exam- 
ples. Of  the  two  types  of  overhead  construction,  that  with 
the  camshaft  in  the  usual  place  within  the  crank  case  and 
long  operating  rods  has  never  made  much  headway,  principal- 
ly because,  despite  all  possible  precautions,  it  is  difficult  to 
keep  quiet.  With  the  overhead  cumshaft  the  construction  is 
generally  reckoned  as  more  costly  than  the  usual  practice  and 
there  have  been  many  troubles  with  the  drive  for  the  cam- 
shaft, despite  the  fact  that  it  looks  the  simplest  thing  on 
paper.  Thus  in  one  of  the  most  striking  designs  of  the  over- 
head type  in  the  show  the  writer  observed  a  most  neatly  ar- 
ranged vertical  shaft  drive  with  skew  gearing  of  fairly  small 
dimensions.  If  this  is  utterly  satisfactory  it  will  be  a  splendid 
testimonial  to  the  material  employed.  Of  course  the  touring 
car  engine  does  not  have  to  stand  up  to  racing  stresses,  but 
it  is  significant  that  the  use  of  a  long  train  of  spur  gears  for 
the  racing  Peugeot  camshaft  drive  was  decided  upon  after 
the  trial  and  failure  of  skew  and  bevel  gearing.  Some  of  the 
first  attempts  made  with  gears  of  these  types  showed  that  the 
thrust  set  up  had  been  sufficient  to  heat  up  the  teeth  to  a 
point  where  they  bent  readily.  This  means  that  the  power 
required  for  camshaft  driving  is  more  than  is  supposed. 

Eliminate  Valve  Cages 

Then  again  there  has  been  much  trouble  with  valve  cages, 
so  that  there  is  much  to  be  said  in  favor  of  those  designs  in 
which  the  valves  seat  directly  in  a  detachable  head,  for  in 
such  a  cose  there  can  be  no  difficulty  in  ensuring  proper  cool- 
ing for  the  seatings. 

Yet  another  trouble  with  overhead  construction  for  touring 
car  engines  is  that  the  greater  its  length  the  greater  is  the 
durability  of  a  valve  spring,  and  overhead  valves  are  usually 
short  in  the  stem  so  as  to  keep  down  the  height  of  the  motor. 

Still,  from  the  accessibility  viewpoint  as  well  as  on  account 
of  the  unquestionable  advantages  of  the  symmetrical  combus- 
tion space,  the  valve-in-head  motor  is  well  worth  keeping  on 
with,  and  the  enterprise  of.  the  sponsors  of  new  endeavors 
in  this  direction  is  commendable. 

Europe  Leads  in  Lightness 

It  seems  that  this  is  a  year  of  general  tuning  up,  so  that 
the  brake  horsepower  of  the  average  American  motor  has 
increased  a  good  deal,  despite  the  decrease  in  average  rated 
power.  This  is  shown  by  the  large  valves  and  gas  passages 
now  being  employed,  and  in  the  lightness  of  reciprocating 
parts.  With  respect  to  the  latter  there  is  still  possibility 
of  advance,  since  the  average  piston  and  the  average  con- 
necting rod  are  heavier  than  European  experience  shows  that 
they  need  be,  even  supposing  that  quantity  production  is  con- 
sidered. This  means  that  the  1915  motor  will  have  a  higher 
mean  effective  pressure  than  its  predecessor,  and  the  1914 
probably  higher  still. 
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Fig.  a-Another  dealgn   of   Y.plpe   Intake   manifold   with  bigger 
waterjicket 

Fig.  9— Cover  plate  to  cored  paseagee  for  Intake  on  I  -head  motor 


Now,  all  troubles  with  high  power-for-volume  motors  are 
due  to  high  pressure,  corresponding  high  temperature  and 
high  stresses  due  to  reciprocating  parts.  Valves  are  one  of 
the  first  parts  to  give  trouble,  by  burning,  and  no  doubt 
Tungsten  steel  is  going  to  help.  For  crankshafts  and  con- 
necting rods  lighter  weight  and  higher  stresses  call  for 
stronger  steel,  and  The  Ai'Tomobile  announced  lost  week 
that  these  parts  were,  on  the  average,  of  higher  tensile  mate- 
rial. The  use  of  such  steels  means  more  costly  machining  as 
well  as  a  bigger  bill  for  raw  material,  so  that  the  tuning-up 
process  is  going  to  cost  money.  That  this  money  is  not  being 
grudged  is  a  most  healthy  sign,  and  it  means  that  in  the 
happy  future,  to  which  we  are  all  looking  forward,  the  Amer- 
ican manufacturer  will  be  readier  than  ever  to  grasp  the 
enormous  foreign  trade  that  will  of  necessity  arise. 

More  Speed.  More  Oil 

Turning  to  another  detail  of  motor  construction,  namely, 
lubrication,  it  is  to  be  noticed  that  pressure-fed  oil  is  being 
supplied  directly  to  the  bearings  on  a  majority  of  the  better 
class  new  designs.  One  must  not  always  reckon  from  wide 
averages  in  this  as  in  other  things,  because  trends  are  really 
shown  by  new  work  only.  Taking  an  average  from  all  cars 
one  includes  many  old  patterns  which  pull  down  the  figures, 
wherefore  it  is  true  that  fully  forced  systems  of  oiling  are 
very  greatly  on  the  increase.  This  is  the  effect  of  bigger 
bearing  loads  engendered  by  higher  speeds. 

For  the  eight,  with  its  compound  lower  ends  on  connect- 
ing rods,  forced  oiling  is  probably  essential,  and  on  all  engines 
its  presence  spells  greater  durability  for  the  bearings,  but  it 
is  usually  more  difficult  to  get  oil  economy  than  with  the 
splash  system.  Conversation  with  one  or  two  exhibitors  sug- 
gested that  European  experience  in  this  respect  was  being 
borne  out  here.  One  fitting  which  has  been  part  of  the 
Rolls  Royce  for  many  years  is  a  throttle  for  varying  the 
pressure  of  oil  according  to  the  position  of  the  gas  throttle, 
and  it  has  always  been  a  source  of  wonder  that  so  excellent 


and  common  sense  an  idea  has  not  had  general  adoption. 
It  ia  to  be  found  on  at  least  one  American  motor  now — an 
eight — and  engineers  who  have  trouble  with  heavy  oil  con- 
sumption might  do  well  to  try  it. 

Clean  Oil  Filters 

However,  apart  from  such  refinements,  something  yet  re- 
mains to  be  done  to  facilitate  ihe  cleaning  out  of  oil  filters, 
and  to  assist  the  cooling  of  the  oil  in  circulation.  It  ia  the 
fact  that  only  a  very  few  drivers  will  ever  take  the  trouble 
to  clean  a  filter,  but  is  it  to  be  wondered  at  when  the  nature 
of  the  task  of  removing  that  filter  is  considered?  It  is  possi- 
ble to  make  a  filter  so  that  it  can  be  extracted  without 
dirtying  more  than  the  hands,  tnd  without  crawling  beneath 
the  car.  If  the  oil  pump  is  in  the  most  efficient  place— 
which  is  actually  beneath  the  oil  level  and  inside  the  base, 
then  by  casting  a  vertical  chamber  on  the  side  of  the  crank 
case  base  the  filter  con  be  located  over  the  pump  and  made  to 
withdraw  upwards  on  the  removal  of  a  single  thumb  nut. 
In  such  a  car  the  chances  of  the  filter  being  cleaned  are  hun- 
dreds per  cent,  greater  than  where  the  poailion  even  of  the 
filter,  may  be  a  matter  for  search.  Rising  engine  efficiency 
with  rising  bearing  pressures  makes  the  cleanliness  of  oil 
of  increasing  importance  and,  as  people  cannot  be  trusted  to 
filter  oil  as  it  goes  in,  the  effectiveness  of  the  internal  filter 
becomes  vital. 

Cut  Down  Oil 

No  doubt,  too,  the  rise  in  motor  r.p.m.  will  lead  to  the 
complete  and  final  abandonment  of  the  plunger  pump  in  favor 
of  the  gear  pattern.  The  appearance  of  scraper  rings  at  the 
foot  of  many  pistons  shows  that  the  need  for  keeping  oil 
from  excess  in  the  cylinders  is  being  attempted,  but  the 
writer  has  not  found  an  example  of  the  simplest  way  of 
scraping  the  cylinder,  namely,  the  drilling  of  as  great  a 
number  of  half-inch  holes  in  the  piston  skirt  as  it  will  sup- 
port. This  method  has  been  used  in  England  on  racing  cars 
as  well  as  on  touring  vehicles,  with  the  greatest  success,  and 
has  the  dual  advantage  of  overcoming  smoking  while  reducing 
reciprocating  weight  instead  of  increasing  it  as  does  the 
scraper  ring. 

It  seems  that  there  are  sometimes  troubles  here  due  to 
piston  slap  at  low  speeds,  and  it  is  difficult  to  see  why  this 
should  be  so  unless  American  tolerances  on  bores  and  pistons 
are  very  large.  Certainly  one  of  the  best  ways  to  reduce 
slap  is  to  cut  down  piston  weight,  to  increase  the  weight  by 
making  a  very  long  piston  is  really  trying  to  make  a  right 
out  of  two  wrongs. 

W  rist  Pin  Bushings 

As  to  piston  pin  fixings,  in  Europe  the  bushed  connecting 
rod  with  the  pin  fixed  in  the  piston  is  universal,  but  the 
American  method  of  reversing  this  seems  to  have  many  ad- 
vantages. On  one  engine  here  the  piston  is  bushed  and  the 
rod  also,  the  pin  being  free  to  move  in  whichever  it  likes,  and 
prevented  from  sideways  motion  by  slipping  a  thin  piston  ring 
over  the  ends.  This  seems  a  very  good  idea,  and  is  certainly 
one  to  be  watched.  Probably  the  securing  ring  is  not  neces- 
sary as  it  should  suffice  to  make  the  pin  a  trifle  short  and 
to  drop  in  a  bit  of  bronze  at  each  end.  This  was  once  done 
with  success  in  England,  but  the  pin  was  then  a  tight  fit  in 
the  piston  and  not  meant  to  move  in  it. 

Favors  Four  Bearings 

As  to  the  number  and  proportions  of  crankshaft  bearings 
it  seems  that  four  of  good  size  are  the  rule  on  sixes.  The 
writer  has  previously  expressed  a  preference  for  seven  bear- 
ings, but  the  study  of  the  six  in  so  many  different  kinds  and 
sizes  shows  that  the  advantages  all  told  should  rest  with  the 
four-bearing  construction.  In  discussing  a  contribution  of 
the  writer's  to  the  S.  A.  E.  talk  on  the  ideal  car  last  summer, 
Howard  E.  Coffin  said  that  vibrations  in  sixes  were  due  more 
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to  torsional  oscillations  in  the  shaft  than  to  bending  stresses 
or  lack  of  adequate  bearing  support.  With  this  view  agree- 
ment is  difficult  to  one  who  has  studied  rotary  balance,  be- 
cause the  Norton  machine  makes  amply  evident  the  big  reac- 
tions at  the  bearings  due  to  the  bending  distortion  of  a  crank 
when  run  light,  and  without  piston  masses  to  aggravate  the 
effect. 

Also,  it  has  been  found  that  periodic  vibrations  in  sixes 
could  be  cured,  or  at  least  raised  above  the  practical  range, 
by  increasing  the  stiffness  of  the  crank  case.  Now,  when  the 
length  of  the  motor  is  important — and  short  length  reduces 
torsional  deformations  in  a  shaft — it  is  much  easier  to  give 
rigid  support  to  the  shaft  by  means  of  four  big  bearings  than 
by  seven  little  ones.  It  is,  of  course,  cheaper,  too,  so  the 
American  practice  as  it  stands  today  seems  right. 

Problems  of  Manifolding 

Probably  the  widest  differences  in  idea  on  the  sixes  are 
shown  in  the  designs  used  for  manifolds.  For  exhaust  gas 
the  best  effect  is  usually  obtainable  from  a  separate  pipe  of 
which  the  section  increases  from  front  to  rear  and  which 
stands  clear  of  the  block.  The  integral  type  calls  for  a  great 
increase  in  cooling  water  and  so  means  weight,  while  it  is  im- 
possible to  clean  it  out  inside  so  as  to  give  the  gases  a  clear 
run.  Seen  in  the  horizontal  plane  the  pipe  is  certainly  best 
when  straight,  for  it  is  easier  to  cast,  easier  to  clean,  easier 
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to  machine,  freer  in  action  and  better  to  look  at.  It  is  usu- 
ally only  possible  to  use  a  straight  pipe  like  this  when  the 
intake  is  through  cored  passages  in  the  cylinder,  but  since  it 
is  imperative  to  keep  the  intake  warm,  if  carburetion  is  to  be 
satisfactory,  there  is  everything  in  favor  of  the  type  embody- 
ing cored  intakes. 

Simple  Ones  Best 

Usually  it  is  possible  to  simplify  the  casting  and  to  give 
the  incoming  gas  a  path  of  equal  length  to  each  cylinder,  if 
there  are  two  sets  of  cores  in  h  six  block.  This  means  two 
flanges  outside  the  casting  and  a  branched  pipe  to  the  block 
from  the  carbureter.  In  the  show  there  are  all  sorts  of  freak 
designs  and  in  many  cases  external  pipes  of  such  length  that 
considerable  condensation  must  take  place  within  them, 
greatly  interfering  with  even  carburetion;  of  course  the 
greatest  things  are  always  claimed  for  them,  but  the  writer 
has  seen  them  nearly  all  in  Europe  and  has  watched  nearly 
every  six  builder  come  back  to  the  simpler  job. 

From  the  viewpoint  of  warming  the  gas  thoroughly  before 
it  enters  the  cylinders,  from  the  point  of  view  of  carbureter 
accessibility  and  from  that  of  valve  accessibility  also,  it  is 
best  to  put  the  carbureter  on  the  side  of  the  block  opposite 
to  the  valves  and  this  is  therefore  quite  rightly  the  general 
practice. 

{To  he  Continued) 
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Overhead  Valves  Make  Ferro  Eight  Accessible 


4  N  eight-cylinder  motor  with  valves  in 
A.  the  head  has  been  brought  out  by 
the  Ferro  Machine  &  Foundry  Co., 
Cleveland,  O. ;  and  it  is  exhibited  at  the 
Biltmore  Hotel,  New  York  City.  This  is 
the  first  time  this  construction  has  been 
u.«ed  in  a  commercial  eight-cylinder  mo- 
tor. Many  other  interesting  features  are 
also  noticable  in  this  machine  which  is 
built  in  two  models  rated  at  45  and  60 
horsepower.  The  former  has  a  3  by  3.6 
bore  and  stroke  and  the  latter  3.25  by  4. 

Escape  for  the  difference  In  alxe  the  two 
■■tiglnes  are  identical.  Hi.th  cylinder  blocks 
and  the  top  half  of  the  crankcase  are  enst  In 
one  piece,  the  valves  being  In  a  detachable 
head.  The  rocker  mechanism  la  completely 
inclosed  In  caps  which  are  bolted  to  the 
heads 

Kxtreme  ncceaaiblllly  has  been  obtained 
in  this  motor  bv  the  valve-ln-head  constric- 
tion which  allows  the  exhaust  pipe  to  be  car- 
ried on  the  outside  of  the  cylinder  blocks. 
The  Intake  manifold  also  Incorporates  the 
*ater  outlet  from  the  cylinders  and  In  this 
way  one  pipe  la  made  to  do  the  work  of  two. 
The  therrno-syphon  syatem  la  used.  Further 
Umplthcalion  baa  been  obtained  by  driving 
the  generator  and  two-bladed  fan  by  a  single 
:-ln«h  belt  The  starting  motor  drives 
through  the  flywheel.  The  timer  distributer 
may  be  any  standard  make. 

Many  details  of  this  motor  are  new.  Kor 
Instance,  the  cover  which  Inrloaea  the  valves 
la  bolted  tight  so  that  It  Is  nolac-proof  and 
duat-proof  and  retalna  the  oil.  It  gives  the 
Impreaaion  that  It  la  an  Integral  part  of  thr 
tj  Under  castings  These  covorplatea  are  held 
by  three  studa.  The  valve*  are  operated  b> 
pressed  steel  rocker  arms,  which  are  an  Inno- 
vation. These  are  roughly  of  channel  shape. 
Another  feature  la  In  the  pivoting  of  theae 
rocker  anna.  Instead  of  using  a  pin,  a  ball- 
and-aocket  Joint  construction  la  employed. 
The  ball  la  formed  on  the  end  of  a  atud  which 
Is  bolted  to  the  valve  cover  plate  and  the 
socket  la  pressed  Into  the  rocker.  The  atuds 
)urt  mentioned  are  hollow  and  are  equipped 
with  ball -closed  oil  holes  Thus  the  ball 
Joints  can  be  easily  oiled  through  theae  holes. 
The  atuds  are  odjuetable  so  that  the  proper 
clearance  between  the  ends  of  the  rocker 
arm  and  the  valve  stem  and  push  rod  can 
be  maintained.  The  cylinder  head  la  held 
by  eight  bolta.  four  on  each  aide. 

A  single  camshaft  with  sixteen  came  la 
used  It  la  driven  by  a  pair  of  large  helical 
gears  direct  from  the  crankahnft.  By  the 
use  of  a  cam  for  eoch  valve,  the  necessity 
for  the  use  of  valve  levers  Is  eliminated. 
Roller  cam  followers  are  used     It  Is  atated 


that  with  the  sixteen  cam  conslruclion  this 
motor  la  aa  easy  to  time  aa  a  tour  and  M 
difficulty  should  he  experienced  by  repairmen 

The  outlet  water  connection  la  at  the  cen- 
ter of  the  casting  on  the  outside.  Exhaust 
pipes  are  on  the  outside  of  the  castings,  there 
being  three  outlet*  from  e;ich  cylinder,  indi- 
vidual outlcta  from  the  end  ones  and  one  out- 
let for  the  center  cylinders.  Tlstons  arc 
fitted  with  three  rings,  two  nciir  the  top  to 
hold  the  compression  and  a  larger  ring 
around  the  wrist  pin  which  has  a  double 
function:  to  retain  the  wrist  pin  and  to  pre- 
vent from  scoring  the  cylinders  and  to  bo'd 
compression.  Connecting-rods  are  of  the 
forked  type,  there  being  one  bearing  for  two 
connccling-roda.  The  cninkshnft  and  cam* 
shaft  nre  Carried  on  three  main  bearings  of 
phosphor  bronze. 

Lubrication  la  by  »  for  i  .  I.  cd  at  stern,  (In  ■ 
being  a  gear  pump  at  the  front  of  the  motor 
on  the  left  side  which  draws  oil  from  the  bot- 
tom of  the  crnnkcas*  and  forces  It  through 
four  oil  leads  to  the  main  bearings,  whence 
the  oil  la  diatrlbuled  from  the  connecting- 
rod  bearings  to  drilled  leads  in  the  crank- 
shaft.  Two  insure  an  even  distribution  of 
oil  to  the  four  connecting-rod  bearings.  Kour 
main  leads  are  used.  The  two  leads  run 
to  the  two  end  bearings,  whence  oil  Is  car- 
ried to  the  adjacent  connecting-rod  bearings. 
The  other  two  leads  go  to  the  center  main 


hearing,  where  ime  lend  distributes  oil  to  the 
second  cylinder  connecting-rod  hearing  and 
the  other  to  the  i-oririirting-rod  bearing  of 
the  third  cylinder. 

A  feature  of  the  generator  mounting  Is  the 
use  of  an  aluminum  housing  which  carries 
the  generator  and  which  allows  for  belt  ad- 
luatment  Thla  housing  la  pivoted  at  one 
side  and  is  held  by  a  holt  running  In  a  set 
OB  the  other  side  Ky  loosening  this  bolt 
and  moving  the  hole  housing  the  tension  of 
Ihe  belt  may  be  changed  Any  standard  make 
of  generator  may  lie  Installed  mid  likewise  any 
length  of  motor  may  be  uaed.  Dimensions: 


60  hp. 


45  hp. 


■I 


i  ■omprcaslon  volume 
In  per  cent,  of  pis- 
ton displacement. . 

Dfojnatar  and  length 
of  crankshaft  bear- 
ings: 

Front   1.75  by  2.75    I  9-16  by  2  5-ti; 

Center   1.75  by  2.5  19-ltby2 

Itear   1.7:.  by  3  25    I  9-16  by  3 

Crank  pin  bearing.!. 75  by  2.2J    1  9-16  by  I 
Valve  diameter  ..  .        1  $-32  111-32 


Ufl 


1-4  Inch 


The  firing  order  is  as  follows: 

(tight  1.  left  1.  right  3,  left  3.  right  4.  left 
4.  tight  2  and  left  2.  Connecting  rod  length 
Is  twice  that  of  the  stroke 


Left — Front  of  Ferro  eloht  motor.   Right — Rear,  showing  mounting  of  electric  syetem,  dia 
trlbuter  and  carbureter  with  combined  water  outlet  and  Intake  manifold  for  almpllclty  and 
waterjacketlng.    Note  incloaed  overhead  valvea,  permitting  outside  exhaust 
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Eleven  New  Chassis  Seen  at  Show 


In  Addition  to  the  Many  New  Bodies  Eight  Concerns  Show  Models  for  First 

Time — Remington  Brings  List  of  Eight- 
Cylinder  Cars  to  Four 


ELEVEN  concerns  awaited  thr 
opening  of  the  show  in  New 
York  before  announcing  their 
new  chassis  models.  Some  of  these 
are  models  that  have  been  expected 
for  the  past  few  weeks  but  are  ex- 
hibited now  for  the  first  time. 
Others,  however,  are  showing  cars  of 
which  no  details  have  heretofore 
been  known.  The  latter  include 
Mercer,  Premier,  Malcolm,  Reming- 
ton, Dort,  Lexington,  Jackson  and 
National.  Those  cars  of  which  de- 
tails have  been  known  but  which  are 
seen  at  the  New  York  show  for  the 
first  time  are  Chalmers,  Chevrolet 
and  Detroiter. 


Mercer  Announce*  New  Series 

Mercer  waited  until  the  show  to 
announce  its  new  series  of  models.  The  new  Mercers  are 
entirely  different  from  those  of  previous  seasons  with  the  ex- 
ception that  the  policy  of  building  medium-weight  high-speed 
four-cylinder  cars  is  continued.  The  low  lines  and  high  speed 
for  which  Mercer  has  always  been  noted  are  also  features  of 
the  new  model,  for  in  the  touring  car  the  side  line  of  the 
body  is  only  45  inches  from  the  ground  and  the  speed  is  guar- 
anteed  to  be  1  mile  in  45  seconds  or  80  miles  an  hour. 

Four  cars,  a  six-passenger  touring,  four-passenger  sport- 
ing, both  listed  at  $3,000,  a  runabout  at  $2,tM>0  and  a  race- 
about  at  $2,750  make  up  the  line.  These  are  all  mounted  on 
the  same  chassis  with  the  exception  that  the  wheelbase  of 
the  touring  and  sporting  models  is  130  inches  while  the  race- 
about  and  runabout  have  115  inches. 

The  new  motor  is  of  Chief  Engineer  Delling's  design 
throughout  as,  in  fact,  is  the  entire  new  chassis.  The  power 
plant  is  a  four-cylinder  3.75  by  6.75  L-head  block  with  a  pis- 
ton  displacement  of  21>8.2   cubic   inches.     This   gives  an 


Mercer  four  cylinder  L-head  block  power  plant,  showing  left  drive  and  center  control- 
Note  steering  rake 


S.  A.  E.  rating  of  22  horsepower  and  the  maker's  rating  is  70 
horsepower  at  1,800  revolutions  per  minute.  The  combination 
of  these  two  horsepower  ratings  has  given  rise  to  the  model 
name  of  the  series  which  is  known  as  22-70. 

New  Mercer  features  are  in  evidence  throughout  the 
chassis.  The  valves  are  on  the  right  side  and  are  inclosed 
by  an  aluminum  cover  plate  held  in  place  by  two  thumb- 
screws. In  connection  with  the  block  motor  this  cover  plate 
gives  an  effect  of  simplicity  to  the  exterior.  This  is  height- 
ened  by  the  carbureter  being  attached  directly  to  the  cylinder 
casting  which  carries  the  intake  manifold  integrally.  The 
magneto  and  water  pump  are  set  at  the  front  of  the  motor 
and  are  driven  from  a  cross-shaft.  This  arrangement  keeps 
the  sides  of  the  motor  smooth  and  clean.  A  web  is  cost  be- 
tween the  arms  of  the  crankcase,  extending  out  to  the  frame 
on  each  side  of  the  motor,  forming  a  shelf  which  serves  the 
purpose  of  a  dirt  seal,  obviating  the  necessity  for  a  mud  pan. 
Multiple  piston  rings  are  used.  There  are  only  two  grooves 
in  the  pistons,  both  of  these  being  above  the 
wristpin,  but  in  these  two  grooves  there  are 
six  rings,  three  1-16  inch  rings  being  used  in 
each.  The  connecting-rods  are  longer  than 
usual,  measuring  15  inches  from  center  to  cen- 
ter, thus  reducing  angularity  to  a  Inrge  extent. 
In  spite  of  the  length  the  assembly  is  of  light 
weight  as  the  rod    with    four  bolts  weighs 


Above— Three-quarter  view  of  Mercer  22-70  four, 
passenger  sporting  model.  Right— Top  view  of  aame 
showing  seating  arrangement 
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Pun  view  of  Mercer  22-70  chaeela,  ahowlng  arrangement  of  magneto  and  pump  drive  by  meant  of  croaa  ahaft  at  front  of  motor.  The 
U-S-L  atartlng  and  lighting  ayetem  la  need.   Note  aervlce  brake  on  propellor  ahaft  behind  gearbox 


but  4  pounds  and  1  ounce.  The  crankshaft  is  2.125  inches  in 
diameter  and  both  the  main  and  connecting-rod  bearing  are 
of  bronze  lined  with  babbitt. 

The  camshaft  is  driven  by  a  2-inch  Coventry  chain  attached 
to  the  crankshaft  and  to  a  single  camshaft  gear.  On  the 
crankshaft  sprocket  is  the  worm  gear  which  drives  the  mag- 
neto and  water  pump  cross-shaft.  Since  the  magneto  is  on 
one  side  and  the  water  pump  on  the  other  a  balanced  drive 
is  given  on  the  cross-shaft. 

As  would  be  expected  from  a  motor  designed  for  high 
speeds  the  valves  are  exceptionally  large,  having  a  diameter 
of  2.25  inches.  The  valve  stems  are  threaded  ut  the  end  for 
carrying  the  spring  retainers  and  the  material  is  tungsten 
steel.  By  the  use  of  the  threaded  valve  stems  the  tension  on 
the  valve  spring  can  be  regulated  by  inserting  a  screw-driver 
in  the  slot  on  the  head  of  the  valve  and  turning  to  the  re- 
quired adjustment.  If  it  is  desired  to  change  a  valve  spring 
or  to  remove  a  valve  it  is  possible  to  remove  all  the  tension 
from  the  spring  by  turning  the  valve  until  the  spring  re- 
tainer is  lowered  sufficiently  to  take  the  strain  off  the  spring. 
The  push-rods  and  push-rod  adjusting  screws  are  good  ex- 
amples of  how  rare  has  been  taken  in  manufacture  to  keep 
the  weight  as  low  as  possible.  These  are  hollow.  The  lower 
ends  of  the  push-rods  are  fitted  with  rollers  which  ride 
directly  on  the  cams. 

Five-Bearing  Hollow  Camshaft 

The  camshaft  is  carried  on  five  bearings.  It  is  of  hollow 
section  and  is  carried  in  a  continuous  oil  bath. 

Lubrication  is  by  a  high  pressure  system.  The  oil  is  forced 
to  all  bearing  surfaces  under  pressure  varying  from  10  to  20 
pounds  at  slow  speeds  to  50  and  60  pounds  at  high  speeds. 
The  leads  are  all  self-contained,  there  being  no  external  oil 
pipes  in  any  portion  of  the  motor.  The  pump  carries  the  oil 
directly  to  the  camshaft  and  crankshaft  bearings  through 
leads  drilled  through  the  webbing  in  the  crankcase  casting. 

Ignition  is  by  single  Bosch  high-tension  system  and  the 
balance  of  the  electrical  equipment  is  made  up  by  a  U-S-L 
starting  and  lighting  installation.  This  operates  at  12  volts 
and  while  worked  out  to  the  special  requirements  of  the 
Mercer  car  does  not  differ  materially  from  the  general  U-S-L 
system.  The  apparatus  consists  of  a  motor-generator  which 
takes  the  place  of  the  flywheel.  The  storage  battery  is  of 
100  ampere  hour  capacity.  The  clutch  is  contained  within  the 
starting  and  generator  housing  on  the  sporting  and  runabout 
models.    On  the  raceabout  it  is  embodied  in  the  flywheel  as 


no  starting  and  lighting  system  is  supplied.  The  clutches  for 
all  bodies,  however,  are  the  sam<*,  being  a  dry-plate  disk  type. 

The  gearset  provides  four  speeds  and  has  a  distinctive  lock- 
ing device  which  does  not  permit  the  gears  to  be  shifted  unless 
the  clutch  is  disengaged. 

The  rear  axle  is  floating.  The  springs  are  semi-elliptic  all 
around,  being  2.5  by  AS  in  front  and  on  the  touring  and  sport- 
ing models  2.75  by  58  on  the  rear.  On  the  runabout  and  the 
raceabout  the  rear  springs  arc  2.5  by  52.  The  rear  springs 
are  underslung  and  are  located  directly  underneath  the  side 
rail.  The  drive  is  of  the  Hotchkiss  type,  both  thrust  and 
torque  being  taken  through  the  rear  springs. 

A  channel  section  frame  is  used  with  an  arch  over  the 
rear  axle.  The  front  axle  is  an  inverted  Elliott  design.  The 
brake  for  service  use  is  on  the  propeller  shaft  while  the 
emergency  brakes  are  on  16-inch  drums  attached  to  the  rear 
wheels.    Both  the  shaft  and  rear  wheel  brake  are  internal 


Left  aide  of  Mercer  22-70  motor.   Note  clean  deilgn,  radiator  mount- 
Ing  and  arrangement  of  magneto  on  tramverae  ahaft 
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Left— Eight-cylinder   motor   of   the    new    Briggt- Oetrolter.      Note    carbureter  and  distributer  mounted  between  cylinder  blocki.  Alto 
note  flexible  exhauct  manifolds.    Right— Electric  tranamlaalon  uied  on  the  Owen,  which  take*  the  place  of  clutch,  gearbox,  etc. 


The  electrical  equipment  is  the  only  option  offered  at  an 
extra  price,  us  all  the  other  equipment  is  included  with  the 
car.    A  feature  is  the  silk  mohair  top. 

L)it roller  Eight  Seen  at  Show 

The  Detroiter  eight,  while  announced  shortly  before  the 
show,  makes  its  first  appearance  at  this  event.  It  is  equipped 
with  a  Perkins  eight-cylinder  motor  with  the  cylinders  cast 
ill  fours  and  arranged  in  a  V  in  accordance  with  the  scheme 
so  far  generally  adopted  by  users  of  the  eight  motor.  Other 
than  the  new  motor  the  car  does  not  vary  to  any  great 
degree  from  Ihe  previous  Detroiter.  In  fitting  the  new 
motor  the  wheelbase  did  not  have  to  be  altered  and  the  entire 
remaining  specifications  of  the  car  remain  practically  the 
same.  The  tires,  however,  are  slightly  larger,  being  33  by  -1 
instead  of  .'12  by  .'1.5. 

The  new  eight  motor  is  a  2.75  by  4.5,  with  the  valves  on  the 
left  for  the  left  block  of  four  cylinders  and  on  the  right  for 
ihe  right  cylinders.  The  two-cylinder  blocks  bolt  to  a  com- 
mon crankcase  and  have  their  center  lines  at  an  angle  of 
90  degrees  to  one  another.  With  this  arrangement  a  single 
crankshaft  is  used  which  is  similar  in  design  to  that  of  a 
four-cylinder  type.  The  connecting-rods  of  opposite  cylinders 
attach  to  the  same  bearing,  one  having  a  yoke  end  and  the 
other  a  rod  going  between  the  arms  of  the  yoke. 

Only  one  camshaft  is  required  and  the  cams  for  each  set 
of  cylinders  operate  the  valves  of  the  opposite  cylinder  also. 

The  carbureter  is  a  Rayfield,  one  instrument  being  suf- 
ficient for  the  entire  eight  cylinders.  This  is  mounted  be- 
tween the  two  blocks  of  four  cylinders  and  so  arranged  with 
the  intake  manifold  that  an  equal  distribution  of  gases  will 
be  fed  to  both  sides  of  the  V.  Ignition  is  hy  the  Atwater 
Kent  system  and  starting  and  lighting  by  the  Rcmy  two  unit 
device. 

In  revamping  the  chassis  light  weight  has  been  sought  in 
the  use  of  drop  forgings  in  place  of  castings.  The  gasoline 
tank  is  now  under  the  cowl,  and  while  this  was  used  in  the 
four-cylinder  models  of  this  season  it  is  still  a  1915  departure 
for  the  Detroiter  company. 

The  clutch  is  a  cone  and  the  gearset  provides  three  speeds. 
Both  these  units  are  new,  as  the  clutch  was  a  disk  in  the  four- 
cylinder  model.  Both  the  clutch  and  gearbox  are  products 
of  the  Mnssnick-Phipps  concern.  Steering  is  on  the  left  and 
is  accomplished  by  a  Gemmer  gear.    Control  is  in  the  center. 


Both  the  front  and  rear  axles  arc  of  Weston-Mott  manufac- 
ture. 

So  far  the  only  body  supplied  is  a  touring,  but  both  that 
and  a  roadster  are  marketed  as  regular  stock  at  $1,295. 
Equipment  is  complete  as  generally  offered,  consisting  of  a 
one-man  top,  speedometer,  windshield,  pump,  jack  and  a  full 
set  of  tools.  The  tires  are  Goodrich  and  are  non-skid  in  the 
rear. 

Dort  in  Two  Chassis  Sizes 

The  Dort  car  manufactured  by  the  Dort  Motor  Car  Co.,  • 
new  concern  which  has  recently  incorporated  for  $500,000 
under  the  laws  of  Michigan,  and  which  consists  largely  of  the 
stockholders  of  the  Durant-Dort  Carriage  Co.,  made  its  first 
appearance  at  the  New  York  show. 

While  practically  on  one  chassis,  as  far  as  general  design 
is  concerned,  the  touring  and  roadster  models  which  make  up 
the  line  are  carried  on  different  wheelbases,  have  different 
size  motors  and  different  tires.  The  touring  model,  which 
sells  for  $680  without  starter,  has  a  105-inch  wheelbase,  30 
by  3.5  tires  and  a  3.25  by  6  powerplant.  The  roadster,  selling 
for  $495  without  starting  equipment,  has  a  92-inch  wheelbase, 
30  by  3  inch  tires  and  3  by  4  motor. 

Both  chassis  have  the  same  characteristics  in  other  par- 
ticulars. The  motors  are  block  cast,  having  four  L-head 
cylinders.  The  motor  itself  is  a  product  of  the  Dort  company, 
which  is  closely  allied  with  the  Chevrolet  and  other  Flint  in- 
dustries. It  is  designed  for  light  high-speed  work,  has  a  two- 
bearing  crankshaft  and  the  distinctive  feature  of  a  large 
diameter  for  this  unit.  The  crankshaft  has  a  diameter  of 
1.75  inch  and  is  carried  on  exceptionally  long  bearings,  the 
front  measuring  3  5-16  inches  and  the  rear  4  1-1G  inches. 
Another  distinctive  feature  of  the  motor  is  the  twin  ejector 
type  of  exhaust.  With  this  manifold  cylinders  1  and  4  ex- 
haust in  one  passage  and  3  and  2  in  another,  thus  avoiding 
any  chance  of  dead  gases  entering  the  wrong  cylinder  and  at 
the  same  time  helping  to  create  a  vacuum  into  which  it  is 
easy  for  the  motor  to  exhaust  at  low  pressure. 

Ignition  is  by  the  Connecticut  battery  system  and  the  car- 
bureter is  a  Marvel  model  II.  The  lighting  and  starting  sys- 
tem which,  when  electric,  sells  for  an  additional  $45.  is  the 
Aplco.  When  this  is  not  supplied  an  acetylene  generator 
and  full  set  of  lamps  take  its  place. 

The  clutch  is  a  leather-faced  cone  and  the  gearbox  provides 
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three  speeds  with  a  selective  arrangement.  A  feature  of  the 
car  is  that  the  entire  drive  from  the  clutch  to  the  rear  wheels 
is  taken  through  3.5  per  cent,  nickel  steel  as  the  gears  in  tin- 
Rear  box,  the  1-inch  propeller  shaft  and  the  bevel-gear  rear 
axle  with  its  1.25-inch  shafts  are  all  ol  this  material.  The 
spring  suspension  is  a  floating  cantilever  with  the  drive  taken 
through  the  torque  tube.  The  manufacture  of  the  rear  axle- 
is  Walker-  Weiss. 

The  touring  body  has  a  five-passenger  seating  capacity  and 
the  standard  colors  are  green  and  red  with  black.  On  the 
roadster  which  seats  two  passengers  the  colors  are  black 
and  green.  The  equipment  on  the  touring  car  consists  of  a 
one-man  top,  electric  horn,  generator,  windshield,  speedom- 
eter, license  brackets  and  a  full  set  of  tools.  The  equipment 
on  the  roadster  is  the  same  with  the  exception  of  the  wind- 
shield. 

Remington  Announces  an  Eight 

One  of  the  eight-cylinder  surprises  at  the  New  York  show 
was  the  Remington,  fitted  with  a  Perkins  V  motor  in  two 
blocks  of  four  and  selling  in  touring  and  roadster  forms  at 
$1,495  on  a  lUi-inch  wheelbase. 

As  is  customary  in  the  eights,  the  cylinders  are  L-head 
with  the  valves  on  the  right  side  of  the  right  block  and  the 
left  side  of  the  left  block.  A  i- ingle  crankshaft  is  used  and 
the  two  blocks  of  four  cylinders  bolt  to  the  common  crankcase. 
The  cylinder  dimensions  of  the  Remington  eight  are  3.125  by 
4.5.  The  connecting-rods  arc  the  fork  and  yoke  design  provid 
ing  for  a  crankshaft  which  does  not  differ  from  that  of  » 
four-cylinder  motor.  The  valves  are  operated  off  a  com- 
mon camshaft  and  a  single  carbureter  provides  for  all  eight 
cylinders  through  a  symmetrically  designed  intake  which  is 
arranged  to  feed  both  sides  of  the  V  and  to  provide  equal  dis- 
tribution of  the  gas. 

Ignition  is  by  a  battery  system,  and  lighting  and  starting 
by  Gray  &  Davis.  The  clutch  is  a  disk  and  the  gearbox  pro- 
vides three  speeds.  The  drive  is  taken  through  a  shaft  and 
bevel  floating  axle  of  Salisbury  manufacture.  The  wheels 
are  wire  and  the  tires  34  by  4  inches.  Control  is  in  the  center, 
and  left  or  right  drive  is  optional. 

The  bodies  furnished  with  this  car  are  not  radical  depar- 
tures from  the  moulded  forms  that  have  come  into  fashion 
during  the  past  two  seasons.  They  are  of  rive  anil  two  |ni - 
scnger  capacities  and  their  standard  color  it  Brewster  green 
The  equipment  is  inclusive  at  the  quoted  price,  consisting 
of  one-man  top,  windshield,  speedometer.  demountable  rims 
with  one  extra,  license  brackets  and  a  full  set  of  tooN 

Chevrolet  Shows  New  Four 

A  new  car  at  $490  is  the  offering  of  the  Chevrolet  Co.,  ex- 
hibited for  the  first  time  at  the  show.  This  car,  while  smi»lli-i 
than  any  put  out  by  the  Chevrolet  company  in  the  previou* 


season,  follows  very  closely  along  the  lines  of  the  other  Chev- 
rolet cars.  It  has  a  Mason  valve-in-head  motor  with  a  de- 
tachable cover-plate  concealing  the  overhead  valve  action  and 
at  the  same  time  helping  to  silence  the  motor.  The  detach- 
able head  is  aluminum  and  can  be  lifted  off  readily  when  it 
is  necessary  to  inspect  the  valve  mechanism. 

The  dimensions  of  the  new  four  which  is  a  block  design 
are  .'I  5-lt>  by  4  3-lfi.  The  cylinder  head  is  a  one-piece  east- 
ing secured  to  the  cylinder  block  by  bolts  making  a  readily 
removable  assembly.  Lubrication  is  by  circulating  splash  and 
ignition  by  a  single  Simms  system  with  hand  control.  The 
carbureter  is  a  Zenith  and  the  starting  and  lighting  system 
an  Auto-Lite  6-volt  installation. 

A  cone  clutch  delivers  the  power  to  a  three-speed  selective 
gearset  located  amidships.  Final  drive  is  by  bevel  gear  to  a 
semi-floating  rear  axle.  The  tire  size  is  30  by  3  inches  all 
around  and  the  wheelbase  102  inches.  The  wheels  are  wood 
and  the  car  has  left  drive  with  center  control. 

The  all-steel  body  supplied  with  the  new  model  is  a  five- 
passenger  touring  and  it  is  fully  equipped  with  top,  wind- 
shield, speedometer,  jack,  pump  and  a  full  Bet  of  tools.  The 
purchase  price  includes  the  lighting  and  starting  system  and 
a  full  set  of  electric  lamps. 

Lexington  Adopts  a  T-Head 

The  new  Lexington  four  was  first  exhibited  at  the  New- 
York  show.  It  is  changed  in  several  respects  from  the  four 
of  last  season,  having  gone  to  the  longer  stroke  type  and 
being  one  of  the  few  examples  of  where  a  concern  has  shifted 
from  the  I-head  type  of  motor  to  the  T-head.  The  motor  is 
now  a  Teetor  3.875  by  5.25,  with  its  four  cylinders  cast  in  a 
block.  Another  point  in  which  a  change  has  been  made  is  in 
the  spring  suspension,  which  is  now  cantilever  instead  of 
three-quarter  elliptic.  Starting,  lighting  and  ignition  is  by 
the  Westinghouse  combination  system  and  the  wheelbase  Is 
115  inches. 

The  use  of  vacuum  feed  on  this  model  has  enabled  the 
designers  to  secure  a  more  accessible  arrangement  of  the 
carbureter  and  to  shift  the  gasoline  tank  from  under  the 

iContinurd  on  pafft  39) 


A  do  v  r — Intake    aide    ol  new 
four. cylinder  Inter. State,  enow 
Ing  mounting  of  Bendla  gear  on 
flywheel 

Left  —  Exhauat  aide  of  aanie 
power  plant,  allowing  mounting 
of  dietrlbuter.  Alao  note  detach- 
able valve  cover 
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Forty  Cars  at  Importers'  Salon 


General  view  of  the  salon  for  Imported  automobllet  on  the  Mot  of  the  grand  ballroom  at  the  Hotel  Aitor 

Nine  Manufacturers  of  Cars,  Three  Body  Builders  and 
Three  Tire  Makers  Exhibit — Two  American  Car  Firms 


NEW  YORK  CITY,  Jan.  2— With  forty  examples  of  for- 
eign and  domestic  elegance  on  the  spacious  floors  of 
the  Astor  ballroom,  the  Importers'  Salon  opened  here 
today.  The  products  of  eight  foreign  manufacturers  and  two 
Americans  are  on  exhibition,  in  addition  to  the  products  of 
several  of  the  representative  body  makers  of  England,  France. 
Belgium  and  the  United  States.  The  foreign  manufacturers 
represented  are  DeDion-Bouton,  Peugeot,  Isolta-Fraschini, 
Lancia,  Renault  Freres,  Rolls-Royce,  Sheffield-Simplex  and 
Delaunay-Belleville.  The  body  makers  represented  are  IIol- 
brook,  Locke  and  Brewster.  In  addition  to  these  there  are 
several  body  manufacturers  who  have  their  products  incor- 
porated with  the  exhibits  of  the  manufacturers.  Faure,  Dun- 
lop  and  Hardmann  tires  are  also  shown. 

In  spite  of  disturbed  conditions  abroad  several  new  models 
•re  to  be  seen  in  the  exhibits  at  the  Salon. 
DeDion  shows  six  cars,  two  mounted  on  50- 
horsepower,  eight-cylinder  chassis,  one  on  a 
20-horsepower  eight-cylinder,  and  two  with 
different  bodies  on  a  16-horsepower  four- 
cylinder  chassis. 

The  two  touring  car  bodies  are  built  by 
Holbrook  and  are  streamline  touring  models 
with  the  double  cowl  which  has  been  the 
feature  of  foreign  bodies  of  elegance  dur- 
ing the  past  year.  On  the  20-horsepower 
eight  there  is  a  limousine  by  Healey  &  Co. 
On  one  of  the  16-horsepower  fours  there  is 
a  landaulet  by  Healey  and  on  the  other  an 
inside  drive  body  by  Holbrook. 

DeDion  Bodies  Net* 


aver,  -;how  the  effect  of  a  year's  development  in  moulded  de- 
sign. The  touring  bodies,  following  the  practice  now  used  by 
the  leading  body  makers,  are  in  dull  oil  finish.  Town  car 
bodies,  such  as  limousines,  landnulet>  and  inside  drive  cars 
are  keeping  the  polished  surface. 

Kiat  has  made  no  important  changes  in  mechanical  design 
but  some  of  the  motor  and  chassis  dimensions  are  slightly 
larger  to  accommodate  the  longer  bodies.  The  wheelbase  has 
been  increased  2  inches  on  both  the  20-30  and  the  light  3U 
which  are  on  display.  Altogether  Fiat  is  showing  six  cars 
On  the  20-30  there  is  a  limousine  and  a  coupe  by  Fleetwood 
and  on  the  light  311  a  touring,  limousine,  sedan  and  a  runa- 
l>out  by  Brewster.  The  feulure  of  Fiat  exterior  is  in  the  use 
of  the  moulded  radiator  which  gives  an  elliptical  appearance 
to  the  front  of  the  car.    The  body  work  on  these  cars  also 


With  the  exception  of  the  body  work  the 
DeDion  chassis  has  had  no  alteration  dur- 
ing   the    past    year.    The    bodies,  how- 


Gij«»  cabin  launch  body  on  the  DeDion  exhibit,  which  was  one  of  the  body  feat. ret 

of  the  show 
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exhibits  a  tendency  toward  the  oil  finish  for  all  around  work 
and  the  polished  finish  for  town  use.  The  fitting  of  the  one- 
man  top  on  cars  of  higher  price  is  brought  out  strongly  by 
its  use  on  the  bodies  exhibited  at  the  Salon. 

Peugeot  is  showing  four  cars.  These  are  a  stripped  chassis, 
a  Baby  Peugeot,  a  racing  car  and  a  five-passenger  touring 
i>ody.  The  latter  is  an  example  of  quiet  luxury  in  this 
standard  type  of  body.  It  is  from  the  plant  of  G.  Mossier, 
Neuilly  on  Seine,  and  is  one  of  the  striking  bodies  at  the 
show. 

The  Isotta  exhibit  includes  two  touring  cars,  both  of  seven- 
passenger  capacity,  a  seven-passenger  collapsible  landaulet, 
a  special  high-speed  roadster  and  a  stripped  chassis.  One 
of  the  touring  cars,  which  is  mounted  on  a  45-55  chassis,  is 
a  striking  adaptation  of  the  streamline  design.  It  is  black 
with  satin  finish.  The  seven-passenger  body  on  the  12-horse- 
power  chassis  has  an  aisle  between  the  front  seats.  A  special 
feature  on  both  these  cars  is  the  inclosing  of  every  moving 
part. 

Notlu  Has  Front  Whorl  Brakes 

The  Isotta  exhibit  is  of  interest  in  that  it  is  an  example  of 
'he  use  of  front  wheel  brakes.  On  one  of  the  models  there 
is  also  a  brake  fitted  on  the  transmission  shaft,  giving  three 
-ets.  The  special  55  roadster  shows  a  departure  from  the 
regular  55  car  which  is  furnished  with  a  touring  body  in  that 
it  is  an  example  of  light  weight  construction  throughout.  It 
has  the  same  dimensions  as  far  as  the  power  plant  is  con- 
cerned as  the  regular  55  but  in  addition  it  is  fitted  with  hol- 
low connecting-rods,  a  hollow  driveshaft  and  lighter  frame, 
giving  a  greatly  reduced  weight  and  rendering  possible  high 
speeds.  It  is  classified  as  a  gentlemen's  roadster  and  is  a 
good  example  of  a  luxurious  speed  type.  It  has  a  seating 
capacity  of  three  passengers.  The  wheclbase  is  much  shorter 
than  that  of  the  regular  55  being  129  inches  as  compared  to 
135  on  the  touring  cars  mounted  on  this  chassis.  The  motor 
is  120  by  1(10  millimeters  or,  in  inches,  4.2  by  4.6. 

On  the  25- nr.  there  is  a  Vanden  Plas  collapsible  body  thut 
is  of  the  design  which  bears  its  name  but  which  has  been 
made  in  this  country. 

A  striking  feature  of  the  DeDion  exhibit  is  a  boat-line 
touring  car  with  white  body  and  having  black  hood  and  black 
running  gear.  No  top  or  windshield  is  shown  on  this  body 
and  in  place  of  the  side  lamps  there  are  ventilating  cowls 
which  give  the  appearance  of  a  marine  body. 

There  are  nine  Lancia  cars  exhibited.  Four  of  these  have 
Holbrook  bodies  showing  original  developments  of  the  limou- 
sine, landaulet,  coupe  and  inside  drive  type.  Two  are  by 
Hayes  and  Miller  showing  a  special  design  of  four-passenger 
car  and  a  runabout  and  three  arc  by  Fleetwood.  These  are 
an  inside  drive  sporting  type,  a  limousine  and  a  coupelct.  In 


Hear  construction  of  the  Sheffield. Simplex,  a  newcomer  to  the  salon 


P*..c>eot  gearset  housing  of  cast  aluminum,  showing  a  neat  support 
of  the  control  linkage 


Simplex  gearset  and  transmission  brake  which  has  been  adopted 
for  this  season 


addition  there  is  a  stripped  chassis.  No  mechanical  changes 
are  to  be  noted,  the  luxurious  bodies  being  the  feature.  The 
high  spots  in  Lancia  design  are  the  compact  block-cast  motor 
and  the  chain-tightened  brake  on  the  propeller  shaft. 

Sheffield-Simplex  a  Newcomer 

Sheffield-Simplex  is  a  new  arrival  to  the  ranks  of  Salon 
exhibitors  this  season.  The  30-5  chassis  which  is  in  company 
with  another  having  a  genuine  Brussels  Vanden  Plas  body. 
The  Sheffield-Simplex  is  fitted  with  the  U.  S.  L.  starting  and 
lighting  system  and  has  a  Lanchcster  worm  drive.  The 
frame  is  of  pressed  nickel  steel  and  throughout  Sheffield  steel 
is  used  in  the  construction  work.  All  the  fittings  arc  nickel- 
plated  and  the  springs  arc  floating  cantilevers. 

Renault  has  eight  cars  at  the  exhibit.  They  are  on  five 
chassis.  Four  of  these  are  fours  and  the  other  a  six.  All 
the  bodies  on  the  Renault  cars  are  imported.  They  represent 
the  works  of  Kellncr  and  Rothschild  of  Paris  and  Vanden 
Plas  of  Brussels.  The  Renault  concern  is  another  example 
where  a  concern  has  taken  a  standard  model  and  cut  it  down 
to  light  weight  for  use  as  a  special  high  speed  sporting  model. 
The  special  car  is  a  three-passenger  runabout  on  an  18-30 
chassis.  It  has  been  lightened  by  the  use  of  hollow  parts, 
lighter  frame  sections,  etc.  The  power  plant  dimensions  and 
the  drive  units  remain  the  same  as  on  the  heavier  car. 

Mechanically  the  Rolls-Royce  cars  remain  the  same  as  they 
have  for  the  past  five  seasons.  There  is  one  chassis,  a  six, 
and  at  the  exhibit  this  is  shown  dressed  in  four  different  body 
styles.  In  addition  to  this  there  is  a  stripped  chassis  which 
has  just  arrived  from  the  works  of  the  British  manufac- 
turer. The  bodies  shown  are  both  imported  and  domestic. 
Two  are  the  works  of  Barker  &  Co.,  London.  These  are  a 
iContiHiird  on  papc  26) 
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Magneto  vs.  Battery  Coil— From 

Automobile  Drivers'  Viewpoint 

The  Automobile  Engineer's  Forum 

Two  Complete  Sets  of  Spark  Plugs  with  Corresponding  High- 

Tension  Cables  Give  Security  from  Troubles  on  the  Road — 

Likes  Low-Tension  Magneto  with  Separate  High-Tension  Coil 


NEW  YORK  CITY- Editor  The 
Automobile:— You  have  recently 
published  two  very  interesting 
articles  on  the  subject  of  ignition,  one 
written  from  the  standpoint  of  the  mag- 
neto maker  and  the  other  from  that  of 
those  interested  in  the  storage  battery. 
There  seems  to  be  room  for  a  third  com- 
munication, from  the  standpoint  of  the 
man  who  drives. 

Hidden  away  from  observation  and 
needing  no  attention,  having  no  moving 
parts,  and  referred  to  only  casually  in 
instructions  sent  with  cars,  probably  un- 
known to  many  otherwise  expert  drivers, 
is  the  condenser.  I  take  it  that  no  one 
can  read  the  articles  published  by  you 
on  ignition  intelligently  who  has  not 
some  idea  of  the  operation  of  this  ad- 
junct to  the  ignition  system. 

The  condenser  may  be  briefly  de- 
scribed as  a  series  of  leaves  of  tin  foil, 
each  separated  from  the  other  by  para- 
fine  paper,  and  each  alternate  leaf  con- 
nected so  that  by  a  single  wire  it  is 
joined  to  the  low-tension  current  wire 
on  either  side  of  the  point  where  the 
platinum  contacts  make  and  break  the 
circuit. 

The  object  of  the  device  is  to  receive 
the  rush  of  current  as  contact  is  broken 
and  to  hold  it  in  storage,  as  it  were, 
until  contact  closes.  There  is  never  at 
any  time  a  highway  for  the  current 
through  the  platinum  leaves.  It  takes 
a  hricf  but  definite  time  for  the  cur- 
rent, when  contact  is  made,  to  build  up, 
as  the  saying  is.  to  u  point  where  n  fat 
spark  is  obtuined. 

Dry  Cell  Type  Simplest 

Of  course  the  simplest  type  of  ignition 
system  is  that  with  dry  cells  and  a  timer 
and  vibrator.  The  demerit  of  this  system 
i*.  I  believe,  that  the  contact  is  broken 
by  the  vibrator  before  the  spark  has  time 
to  build  up  as  it  should  and  that  a  shower 
of  sparks,  all  worthless  but  the  first,  re- 
sults from  the  usual  vibrator. 


By  Charles  S.  Manierre 

A  refinement  of  the  vibrator  by  means 
of  a  fine  supplemental  wire,  using  prac- 
tically no  current,  gives  but  a  single 
spark,  but  the  opportunity  for  building 
up  is  still  lacking. 

The  low-tension  magneto  has  the  ad- 
vantage over  this  system  in  that,  pro- 
vided the  motor  is  running  fast  enough 
to  generate  a  sufficient  intensity  of  cur- 
rent, the  contacts  yet  remain  together 
and  are  only  opened  momentarily  for  the 
production  of  a  spark.  This  opening,  be- 
ing mechanical,  occurs  with  great  accur- 
acy, and  the  building  up  of  the  spark 
even  at  the  highest  speeds  is  thoroughly 
satisfactory.  In  fact,  the  faster  the  mo- 
tor runs  the  more  generous  is  the  spark. 

The  difficulty  with  the  system  is  that  it 
requires  a  set  of  dry  cells  on  which  the 
motor  is  to  be  run  when  turning  at  very 
low  speed,  and  for  starting. 

When  the  electric  cranking  and  light- 
ing systems  became  general,  many  of  the 
cars  discarded  the  magneto  and  adver- 
tised that  they  had  the  magneto  type  of 
ignition,  although  the  current  was  fur- 
nished from  the  storage  battery.  This 
was  a  fair  enough  description,  for  the 
reason  that  instead  of  using  a  vibrator 
with  the  comparatively  large  supply  of 
current  available,  they  allowed  it  to  run 
past  the  contact  points  in  the  contact 
breaker  and  the  building  up  for  spark 
purposes  was  similar  to  that  of  the  mag- 
neto, except  that  the  spark  is  as  well 
built  up  or  better  at  the  low  speed  of 
starting  and  the  lowest  speed  of  running 
as  it  would  be  in  the  best  of  magnetos. 

I  think  I  am  correct  in  saying  that  it 
is  not  uncommon  for  makers  who  use  the 
storage  battery  to  supply  for  emergency 
purposes  a  set  of  dry  cells.  It  would 
seem  probable  that  these  would  be  re- 
peatedly run  out  by  any  very  continuous 
use  of  them  on  a  circuit  which  demanded 
such  a  semi-continuous  current. 

For  the  average  man  probably  any  of 
the  systems  in  use  is  sufficiently  good, 
particularly  if  one  is  within  convenient 


reach  of  supply  and  repair  shops.  With 
my  limited  experience,  however,  if  I  were 
expecting  to  get  some  distance  from  ex- 
pert assistance,  I  would  pin  my  faith  upon 
a  reliable  le  w-tension  magneto  with  its 
own  high-tension  coil  separate,  or  possibly 
one  of  the  newer  high-tension  magnetos 
capable  of  generating  a  spark  to  start 
the  car,  and  with  that  outfit,  a  separate 
set  of  spark  plugs,  a  dry  cell  battery  and 
a  one  spark  producing  vibrator. 

Two  complete  sets  of  spark  plugs, 
with  corresponding  high-tension  cables 
may  give  a  somewhat  crowded  appear- 
ance under  the  engine  head,  but  on  the 
other  hand  probably  two-thirds  or  more 
of  the  minor  breakdowns  are  due  to  ig- 
nition, and  it  is  frequently  as  important 
to  be  able  to  switch  in  an  entirely  new 
system  of  ignition  as  it  is  to  jack  up  a 
wheel  and  replace  a  blown  out  casing 
with  the  spare  rim  and  tire  ready  to  run. 

My  own  cur  is  fitted  in  the  above  way 
and  there  have  been  instances  where  I 
would  have  been  very  much  inconven- 
ienced if  I  had  not  been  so  provided. 
Even  when  time  is  not  valuable,  it  is 
much  plcasanter  to  attend  to  some  minor 
breakdown  at  home  than  to  hold  up  a 
party  on  the  road  while  the  difficulty  is 
taken  care  of,  and  not  infrequently  the 
mere  switching  in  for  a  few  moments  of 
the  other  set  will  take  care  of  the  oil  or 
carbon  which  is  causing  one  of  the  spark 
plugs  to  miss. 

Also,  in  seurching  for  engine  troubles, 
the  mere  fact  that  the  trouble  persists 
after  switching  in  the  other  set  of  plugs 
gives  one  the  information  that  the  dif- 
ficulty is  in  no  wise  connected  with  the 
sparking  system. 

Two  Separate  Systems 

It  has  always  seemed  to  me  a  pity  that 
the  motors  built  today  are  not  provided 
with  means  for  two  entirely  separate  sys- 
tems of  ignition,  one  of  which  should  be 
the  dry-cell  system,  including  timer,  dis- 
tributer, spark  plugs,  etc. 
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It  would  be  comparatively  easy  for  the 
private  ownei  to  install  all  of  these  items 
on  most  engines  with  the  single  exception 
of  the  extra  timer,  and  the  aggregate 
weight  of  all  of  the  items  is  not  great. 

It  would  seem  to  be  a  matter  of  no 
great  expense  to  build  engines  so  that 
such  an  attachment  could  be  made  if  de- 
sired, and  it  ought  not  to  be  on  the  same 
shaft  with  the  regular  timer,  for  the 
reason  that  through  the  loss  of  the  shaft 
key  there  might  be  a  shifting  of  one  or 
the  other  timer  which  would  not  other- 
wise affect  the  engine.  For  example,  if 
the  shaft  still  continued  to  operate  in 
connection    with   the  oil   reservoir  and 


water    system,    this    could    be  done. 

If  I  were  in  the  market  for  a  new  car, 
the  fact  that  a  car  provided  for  two  com- 
plete ignition  systems  would  have  con- 
siderable weight  with  me  in  making  a 
choice. 

Evils  of  Complication 

Admitting  fully  the  inferior  perform- 
ance of  the  dry  cell  batteries  and  vibrator, 
nevertheless,  the  extreme  simplicity  of 
the  system  and  the  ability  which  it  gives 
the  driver  to  follow  out,  from  one  end  to 
the  other,  the  whole  ignition  circuit  to 
learn  what  is  wrong  and  probably  to  be 
able  to  remedy  it,  is  a  great  promoter  of 


confidence  and  of  a  feeling  that  whatever 
else  may  happen,  the  spark  will  not  fail 
him  until  he  reaches  his  destination.  For 
effective  running  and  an  economical  use 
of  gasoline  and  for  many  other  virtues 
we  may  laud  the  other  systems  and  use 
them  as  a  regular  sparking  outfit,  but 
when  they  get  out  of  order,  they  are,  in 
some  of  their  parts  at  least,  quite  beyond 
the  skill  of  nearly  all  drivers,  and  the 
mere  addition  to  the  system  of  dry  cells 
only  partially  remedies  the  defect.  The 
puzzle  presented  is  complicated  by  the 
more  refined  system  being  mixed  up  with 
the  one  which  is  more  simple.— Charles 
K.  Manierbe 


Likes  High-Tension  Magneto  With  Automatic  Control 


NEW  YORK  CITY-Editor  The 
Automobile:— The  discussion  of 
various  questions  pertaining  to  the  auto- 
mobile are  very  interesting  and  many 
are  educational.  Such  discussions  cite 
experiences,  tests,  chemical  formulas, 
mathematical  calculations,  etc.,  and 
Jraw  conclusions  which  must  be  either  ac- 
cepted as  true  or  disproved  by  some 
acceptable  method.  However,  there  is 
another  class  of  discussion  which  simply 
makes  statements  or  contradicts  other 
statements  and  offers  no  proof.  Such 
contributions  are  of  little  value  and  may 


I'roof*  Wanted 

The  discussion  of  battery-coil  versus 
high-tension  magneto  ignition  has  con- 
sisted chiefly  of  statements  unsupported 
by  proofs.  If  either  method  has  points 
of  superiority,  the  facts  should  be  known 
and  the  only  way  to  make  them  known 
is  to  conduct  tests  under  the  supervision 
of  impartial  observers.  Such  a  series  of 
tests  could  be  easily  made  and  would  be 
well  worth  the  cost. 

In  The  Automobile  for  December  17 
H.  E.  Rice  makes  a  number  of  state- 
ments which  are  contradicted  by  every- 
day experience.  This  fact  causes  his 
whole  discussion  to  be  doubted.  His  key 
•facement:    "In  a  well-designed  ignition 


By  C.  J.  Morrison 

(  hil  l  Kmilnrrr  M»  u*  r,  Harrison  <f  Co  .  In.  . 

equipment  the  spark  should  be  uniform 
throughout  the  entire  speed  range  of  the 
motor,"  has  never  been  proved  by  tests 
and  is  not  even  believed  by  many  en- 
gineers. All  recent,  high-speed  runs 
have  been  made  with  magneto  ignition 
which  gives  the  hottest  spark  at  the 
highest  speeds.  If  this  is  undesirable, 
why  do  not  the  racing  drivers  use  battery 
ignition? 

Every  time  my  car  is  cranked,  which 
is  always  by  hand,  it  disproves  the  state- 
ment that  a  high-tension  magneto  will 
not  furnish  a  sufficiently  hot  spark  for 
starting  at  ordinary  cranking  speeds.  As 
the  cylinders  are  4  1-4  inches  with  no 
provision  for  compression  relief  there  is 
little  probability  that  the  cranking  is 
faster  than  ordinary.  In  fact  when  the 
mixture  is  right  it  will  start  on  the  mag- 
neto with  a  quarter  turn,  although  the 
car  has  made  30,000  miles  and  the  only 
attention  to  the  magneto  has  been  a  few 
drops  of  oil  and  an  occasional  cleaning. 
My  car,  in  common  with  all  others  of  the 
same  make,  has  no  provision  for  furnish- 
ing a  spark  other  than  a  high-tension 
magneto.  Investigations  of  many  cars 
equipped  with  self-starters  and  dual  ig- 
nition revealed  the  fact  that  starting  was 
almost  invariably  on  the  magneto  and 
that  in  many  cases  the  battery  connec- 
tions had  been    taken   off.    Why  then 


should  battery  ignition  be  compared  only 
with  the  dual  system? 

The  trouble  in  starting  in  cold  weather 
is  not  with  the  spark,  but  in  persuading 
present  day  gasoline  to  vaporize.  This 
statement  is  generally  accepted  as  a  fact 
but  the  doubtful  can  easily  demonstrate 
to  their  own  satisfaction.  Let  one  who 
wishes  to  demonstrate,  determine  first  in 
the  usual  way  that  the  spark  is  present, 
throw  off  the  switch  and  crank  a  few 
turns  with  the  throttle  in  the  starting 
position,  then  throw  on  the  switch  and 
give  a  half  turn.  If  the  mixture  is  right, 
the  motor  will  start,  while  if  it  is  not 
right  neither  magneto  nor  battery  will 
avail. 

Automatic  Spark  Control 

The  conclusion  that  a  magneto- 
equipped  car  requires  a  spark  control 
lever  and  its  intelligent  handling  shows 
ignorance  of  common  practice.  As  long 
ago  as  1909  the  Franklin  discarded  the 
spark  control  lever  and  substituted  auto- 
matic control.  Surely,  in  the  face  of  re- 
cent tests,  no  one  will  accuse  the  Frank- 
lin of  being  inefficient. 

Let  us  have  some  conclusive  tests  and 
a  solution  of  the  ignition  problem.  All 
motorists  are  interested.— C.  J.  Mor- 
rison, chief  engineer.  Meyer,  Morrison  & 
Co..  Inc. 


U.  S.  Leads  In  Car  Exports  to  South  Africa 


Tolexki,  ()..  Jan.  2— Figures  furnished  by  one  of  the  South 
African  distributors  of  the  Willys-Overland  Co.,  showing 
the  growth  of  imports  of  American-built  cars  in  that  terri- 
tory, prove  interesting.  Car  imports  from  England  were 
falling  off  rapidly  in  proportion  to  the  development  of  the 
automobile  movement  in  English  territory  long  before  the 
declaration  of  war. 

In  the  race  for  supremacy,  which  may  be  said  to  have 
started  in  1»09.  England  has  fallen  far  behind  the  position 


which  she  had  hitherto  occupied.  In  190H  the  total  car  im- 
ports from  the  United  States  were  valued  at  a  little  more 
than  $5,000.  The  following  year  they  sprang  to  $90,073.  and 
for  the  4  years  1909-1912  their  total  value  was  $1,04:1,515. 
or  29  per  cent,  of  the  value  of  cars  imported  from  Kngland 
for  the  quudrennial  period. 

Imports  for  1913  from  America  were  $2,f>23,«>48  as  against 
$2,119,029  for  England,  or  more  than  23  per  cent,  in  excess 
of  England's  total. 
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General  Directions  for  Painting 


2*/it«  department  is 
for  the  instruction  of 
the  readers  and  all  are 
at  liberty  to  ask  ques- 
tion*. Give  full  name 
and  address  so  that  we 
may  send  you  a  reply 
by  letter  if  there  is  no 
space  in  the  Rostrum. 
If  you  wish  to  sign  a 
fictitious  name,  also 
sign  your  own. 


EDITOR  The  Automobile: ---Although  you  have  prob- 
ably  published  several  times  suggestions  for  repaint- 
ing an  automobile  in  an  amateur  way  and  still  so  as 
to  get  a  good-looking  job,  I  cannot  find  anything  in  the  books 
1  have,  and  wish  to  ask  for  this  information. 

I  have  a  small  touring  car  which  is  now  painted  dark  on 
the  body  and  cream  on  the  running  gear,  and  I  wish  to  paint 
it  all  dark  blue  or  black.  The  paint  on  the  body  is  chipped 
and  cracked  very  badly  and  will  probably  all  have  to  come  off. 
Kindly  advise  how  many  coats  of  paint  from  the  metal  filler 
up  it  will  require  and  what  they  should  be.  Also  advise  what 
the  paint  used  for  striping  or  blocking  off  is  composed  of,  and 
what  kind  of  varnish  is  used. 
Watertown,  N.  Y.  Subscriber. 
—By  careful  effort  you  can  do  a  fairly  satisfactory  job  of 
painting,  but  you  cannot  expect  to  equal  the  work  done  by  an 
expert.  The  materials  may  Ik;  obtained  from  any  paint 
manufacturer. 

First  of  all,  the  old  paint  must  be  removed,  and  this  is  done 
by  applying  a  paint  remover  and  scraping  the  old  paint  off 
with  a  putty  knife.  One  gallon  will  be  required. 

If  it  is  a  wood  body,  a  lead  coat  or  a  wood  filler  must  now 
be  applied  to  fill  the  small  roughnesses  in  the  surface,  and  if 
the  body  is  metal  a  metal  primer  should  be  put  on.  The  wood 
filler  and  the  metal  primer  may  be  bought  ready  mixed,  and 
one  quart  will  be  required.  The  lead  coat  may  be  made  by 
adding  a  small  amount  of  turpentine  and  boiled  oil  in  equal 
parts  to  1  pound  of  white  lead.  The  mixture  should  be  of  a 
•  onsistency  to  flow  freely  but  not  too  freely. 

A  lead  coat  is  then  applied  whether  the  body  be  metal  or 
wood,  the  lead  being  merely  a  mixture  of  white  lead,  and 
turpentine  and  boiled  oil  in  equal  parts. 

Three  coats  of  color  arc  then  applied.  The  color  comes  in 
the  form  of  a  paste  and  is  mixed  with  turpentine  to  make  it 
flow.   Somewhat  over  a  pound  will  be  required. 

Next,  a  little  over  a  pound  of  color  is  mixed  with  an  equal 
amount  of  clear  rubbing  varnish,  and  three  coats  of  this 
mixture  are  applied.  After  each  coat  dries  the  color-varnish 
is  rubbed  with  powdered  pumice  stone  and  water. 

Then  the  striping  is  put  on,  the  job  is  finished  by  applying 
one  coat  of  finishing  varnish.  About  two  quarts  will  be  re- 
quired. 

Lack  of  Power — Poor  Adjustment 

Editor  The  Automobile:— 1— What  suggestion  can  you 
offer  which  will  enable  me  to  get  more  power  from  my  H  up- 
mobile  model  20  car? 

2—  Would  it  be  possible  to  install  a  larger  motor  and  use 
the  same  transmission,  or  would  it  be  better  to  get  a  new 
motor  and  transmission  combined? 

3 —  Would  reboring  the  engine  give  me  very  much  more 
horsepower? 

This  car  is  geared  4.2  to  1,  but  does  not  seem  to  have 
«;uite  enough  power  on  high. 

Washington,  Pa.  J.  M.  Pkicc. 


-1  It  is  inadvisable  to  make  any  changes  in  this  car.  If 
it  is  in  proper  condition  it  should  be  powerful  enough  for 
you.  See  that  the  valves  are  ground  and  the  push  rods  prop- 
erly adjusted,  that  the  pistons,  rings  and  cylinders  are  not 
badly  worn,  that  the  carbureter  and  magneto  are  functioning 
correctly,  and  that  there  are  no  places  where  an  excess  power 
is  consumed  in  friction. 

If  the  compression  in  good,  then  the  valves  and  pistons  are 
tight  but  if  the  compression  is  poor  the  exhaust  valves 
should  first  be  examined,  and  any  that  are  pitted  or  carbonized 
should  be  ground.  Then  with  the  motor  warm,  adjust  the 
push  rods  so  that  the  clearance  between  valve  stem  and  push 
rod  is  .01  inch.  Should  this  not  improve  the  compression, 
new  rings  or  possibly  rebored  cylinders  and  slightly  larger 
pistons  will  be  required. 

If  the  car  is  slow  to  pick  up  when  the  throttle  is  opened,  it 
is  likely  that  the  trouble  is  poor  carbureter  adjustment.  Not 
knowing  what  make  of  carbureter  you  are  using,  we  would 
advise  changing  each  adjustment  a  small  amount  at  a  time 
until  the  best  setting  is  found. 

Clean  the  spark  plugs  and  adjust  the  gaps  to  between  1-64 
and  1-32  inch.  Tighten  all  electrical  connections  and  then 
examine  the  breaker  mechanism.  The  distance  between  the 
points  when  the  circuit  is  broken  should  be  1-04  inch  and  the 
contacting  surfaces  should  be  flat  so  that  when  they  touch 
they  will  meet  squarely.  If  these  surfaces  are  not  in  proper 
condition  they  should  bo  smoothed  with  a  fine  file  such  as  a 
nail  file,  and  then  adjusted. 

If  the  car  still  lacks  power  jack  up  the  wheels  one  by  one 
and  rotate  them  by  hand,  noting  whether  it  takes  very  much 
effort.  Likewise  rotate  the  gearset  shafts.  This  will  locate 
binding  brakes,  bearings,  etc. 

2 —  You  might  install  a  larger  motor,  but  it  would  put  a 
heavy  strain  on  the  whole  car.  The  driving  strain  on  the 
clutch  gearset,  drive  shaft  and  rear  axle  would  be  increased, 
and  the  larger  weight  of  the  bigger  motor  would  throw  more 
work  on  the  springs  and  the  tires  in  front.  But  aside  from 
this  it  would  not  be  wise  to  put  in  a  new  motor  because  it 
would  cost  more  than  the  car  is  worth  now,  and  probably 
more  than  you  could  sell  the  car  for  even  with  the  new  motor 
in  it. 

Similar  objections  apply  to  the  motor  and  gearset.  Of 
course  the  new  clutch  and  gearset  would  be  better  able  to 
carry  the  load  of  the  larger  motor,  but  the  extra  weight  of 
the  complete  new  power  plant  would  be  very  hard  on  frame, 
springs  and  tires,  and  the  strain  on  the  drive  shaft  and  rear 
axle  would  also  be  great. 

3 —  Reboring  the  cylinders  would  give  slightly  increased 
power  but  not  enough  to  make  it  worth  while  to  go  to  this 
expense  unless  the  engine  is  in  exceptionally  poor  condition. 

To  Wire  for  Speedometer  Light 

Editor  The  Automobile: — I  have  a  Maxwell  model  25, 
equipped  with  the  Gray  &  Davis  dynamo  and  motor.  I  wish 
to  attach  two  more  lamps,  a  speedometer  and  trouble  lamp. 
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and  use  a  separate  switch.  Shall  I  attach  to  the  generator 
where  the  lamp  wire  is  attached? 

- — What  size  of  bulbs  should  be  used? 

3 — Will  this  decrease  the  efficiency  of  the  present  system 
and  over-tax  the  dynamo  and  storage  battery? 

Elyria,  O.  C.  S.  B. 

— 1 — These  lamps  should  be  wired  the  same  as  the  horn, 
that  is,  tap  the  wire  running  from  the  ammeter  to  the  termi- 
nal on  the  starting  motor,  and  insert  two  wires  running  to 
the  frame,  one  of  the  lamps  and  a  switch  being  connected  in 
each  of  these  circuits. 

2 —  A  1.6-candlepower  lamp  should  be  used  for  the  speedom- 
eter and  a  2-candlepower  bulb  for  the  trouble  lamp. 

3 —  Lamps  of  this  size  will  not  overtax  the  system  or  ap 
preciably  decrease  the  efficiency 

To  Tell  Weak  Magnets 

Editor,  The  Automobile:  —  1 — Is  there  any  simple  method 
to  determine  if  the  magnets  of  the  Splitdorf  model  <>  mag- 
neto have  become  wenkened? 

2 — Can  the  pistons  of  an  Overland  car  be  grooved  and 
drilled  to  return  excess  oil  to  the  crankcase?  If  so,  kindly 
furnish  sketch  of  same. 

Hoping  for  an  early  answer,  I  remain 
Leetonia,  Ohio.  S.  J.  Prior 

—  1 — A  simple  method  which  gives  a  rough  idea  is  to  take 
the  two  pairs  of  magnets  and  place  them  together  end  to  end 
no  that  the  opposite  poles  are  in  contact.  The  attraction 
should  be  sufficient  to  hold  one  pair  against  the  other  when 
held  in  a  horizontal  position  and  while  the  magnets  are 
gently  shaken.  Weak  magnets  will  be  indicated  by  misfiring 
at  low  speed. 

2 —  It  is  not  advisable  to  drill  the  pistons  but  the  best 
remedy  is  to  reduce  the  oil  level  in  the  crankcase.  If  the  car 
is  a  model  79,  fit  small  stand  pipes  under  each  connecting- 
rod.  These  pipes  should  be  about  7-8  inches  high  so  that 
excess  oil  will  drain  back  to  the  reservoir  in  the  bottom  of  the 
crankcase. 

On  the  model  (>£>,  there  are  two  stand  pipes,  one  for  each 
compartment  of  the  motor.  By  cutting  off  about  1-4  inch, 
the  oil  level  should  be  reduced  enough  to  prevent  over  lubrieu- 
tion. 

Why  Ford  Uses  Vibrators 

Editor  The  Automobile: — 1— Why  does  a  Ford  car  re 
<,uire  vibrators  on  the  coils?  As  I  understand  it,  alternating 
current  does  not  require  a  vibrator  and  the  Ford  magneto 
generates  an  alternating  current. 

2  —  What  is  the  object  of  the  breaker  box  found  on  most 
cars  outside  of  the  Ford? 

Rixford.  Pa.  Chas.  Evers. 

— 1 — You  are  right,  an  alternating  current  does  not  require 
a  vibrator  but  the  reason  vibrators  are  used  on  the  Ford  coils 
i«  so  that  more  than  one  spark  may  be  produced  each  time 
the  circuit  is  closed,  the  idea  being  that  several  sparks  in 
quick  succession  are  better  than  a  single  spark,  especially 
when  the  mixture  is  poor. 

2  The  breaker  mechanism  takes  the  place  of  the  vibrator. 

The  basic  difference  between  the  breaker  and  the  vibrator 
is  that  the  former  breaks  the  circuit  mechanically,  some  form 
>.{  a  cam  separating  the  breaker  points,  while  in  the  vibrator 
ihe  points  are  separated  magnetically,  the  operation  being 
similar  to  that  used  in  the  electric  bell. 

Now,  the  object  in  breaking  the  primary  circuit  suddenly 
tither  by  using  a  vibrator  or  a  breaker  is  to  cause  a  quick 
itoppage  of  the  current  flowing  in  the  primary  circuit. 
Around  the  primary  of  the  induction  coil  there  is  a  strong 
magnetic  field  proportional  in  its  strength  to  the  amount  of 
current  flowing  in  the  primary.  This  field  extends  through 
the  wmdings  of  the  secondary  coil,  which  are  directly  outside 


of  the  primary  windings.  The  voltage  generated  in  the  sec- 
ondary depends  on  how  quickly  this  primary  field  rises  or 
ft.lls  in  strength.  Therefore,  if  the  primary  circuit  is  sud- 
denly broken,  the  field  will  quickly  die  down  to  nothing  and 
the  result  will  be  a  high-voltage  generation  in  the  secondary 
or  high-tension  coil,  this  voltage  being  high  enough  to  jump 
the  spark  gap  at  the  plug.  The  action,  in  principle,  is  the 
same  whether  the  circuit  is  broken  by  means  of  breaker  or 
a  vibrator 

Not  Advisable  to  Reduce  Tires 

Editor  The  Automobile : — I  want  to  reduce  the  size  of  my 
tires  on  a  car  using  34  by  4.5-inch  tires.  Is  there  a  smaller 
size  that  will  fit  these  rims  without  alteration? 

For  instance,  how  would  the  33  by  4-inch  tires  go  on  these 
rims?  Also  what  effect  would  this  reduction  of  wheelsize 
have  on  the  speed  of  the  car? 

Ft.  Fairfield.  Me.  A.  P.  t, 

—Yes,  33  by  4  tires  may  be  used.  It  is  not  advisable  to 
reduce  the  size  of  the  tires  because  it  will  undoubtedly 
increaso  the  tire  cost  per  mile.  Since  your  present  tires  are 
34  by  4.5  inches,  the  diameter  of  the  rim  is  25  inches 
(25  4.5  -j-  4.5),  and  any  tire  with  an  inside  diameter  of  this 
amount  will  fit  your  rims.  Therefore  if  you  select  a  tire  of 
32  inches,  it  must  have  a  section  of  H.5  inches;  a  tire  33  inches 
in  diameter  must  have  a  section  4  inches  in  diameter  in  order 
to  have  the  requisite  inside  diameter.  The  reduction  in  speed 
is  not  worth  considering,  us  it  would  only  be  the  ratio  of  the 
two  tire  diameters,  or  a  mile  or  two  an  hour 

High  and  Low  Speed  Motors  Compared 

Editor  The  Automobile:— Please  explain  by  sketch  and 
description  the  difference  lietween  a  high  and  a  low-speed 
motor?  2— Explain  the  difference  lietween  a  T-  and  an  I. 
head  motor? 

Yonkers,  N.  Y.  JOHN  KELLY 

— 1 — The  difference  between  the  low  and  high-speed  motor 
can  hardly  be  shown  by  sketches.  The  former  has  a  speed 
of  about  1,500  revolutions  per  minute  and  the  latter  a  speed 
well  towards  3,000.  The  high-speed  motor  has  a  smaller  bore, 
the  reciprocating  parts  are  lighter,  the  timing  is  changed  to 
suit  the  high  speed,  and  the  parts  are  generally  in  better 
balance  in  order  to  reduce  the  vibration  due  to  the  excessive 
speed. 

2 — These  motors  take  their  names  from  the  shapes  of  the 
respective  combustion  chambers,  the  combustion  chamber  con- 
sisting of  valve  pockets  and  piston  space.  In  the  T-head  mo- 
tor the  intake  and  exhaust  valves  and  valve  pockets  are  on 
opposite  sides  and  two  camshafts  are  used.  In  the  L-head 
all  the  valves  are  arranged  on  one  side. 

Weak  Magnets  Cause  Miss 
Editor  The  Automobile: — Have  been  having  some  trouble 
lately  with  car.  The  motor  skips  when  running  slowly  or 
pulling  hard  on  high  gear  if  the  spark  lever  is  advanced  more 
than  half  way  on  the  quadrant.  As  soon  as  I  retard  the  spark 
below  this  point  the  engine  picks  up  and  will  pull  as  well  as  it 
ever  did.  Why  is  this?  It  is  not  the  fault  of  the  carbureter, 
as  I  have  tried  all  kinds  of  adjustments  and  have  operated 
it  under  every  conceivable  condition. 

Vineland,  N.  J.  R.  W.  Call 

—If  the  magneto  is  correctly  timed  it  is  probable  that  the 
trouble  is  due  to  weak  magnets.  When  the  spark  lever  i* 
advanced  all  the  way  the  spark  actually  occurs  when  the 
armature  is  at  the  edge  of  the  magnetic  field  instead  of  being 
in  the  position  where  the  strength  of  the  field  is  greatest. 
Therefore  if  the  magnets  are  weak  the  effect  must  first  be 
felt  at  the  weakest  point  in  the  field,  and  that  may  be  eithrr 
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stroke  high-speed  type,  running  in  cars  with  reductions  of 
4  to  1  in  the  rear  axle,  do  not  exhibit  any  marked  differences 
on  the  whole,  from  the  heavy  duty  motors  running  at  much 
lower  crankshaft  speeds  and  with  final  reductions  of  3  to  1 
or  less  on  direct  drive. 

Take  Ruick  for  an  example.  This  concern  is  now  the  only 
one  making  the  square  type  of  motor  with  the  bore  the  same 
as  the  stroke.  The  exhaust  valve  on  this  model  with  its  3.75 
by  3.75  cylinder  and  1  stroke  bore  ratio,  opens  at  56  degrees 
and  19  minutes  before  lower  dead  center.  The  Buda  motor 
with  3.5  by  5.125  cylinders  and  a  1.45  ratio  opens  the  exhaust 
valve  at  55  degrees  before  lower  center.  This  motor  is  used 
in  many  cars  geared  3  to  1,  and  the  Buick  is  geared  4  to  1. 
This  does  not  show  any  material  difference  in  exhaust  prac- 
tice. 

A  search  of  car  specifications  for  a  trend  for  any  type  of 
motor  is  in  vain.  It  is  not  the  motor  type,  but  the  motor 
speed  and  the  best  results  thai  have  been  obtained  by  trial 
at  different  speeds,  with  different  carbureters  and  ignition 
systems,  that  determine  the  results.  Were  it  not  for  the 
inertia  of  the  gases  the  logical  point  to  open  the  intake  and 
to  close  the  exhaust  would  be  at  vpper  dead  center  at  the  prac- 
tical beginning  of  the  intake  and  the  ending  of  the  scavenging 
strokes;  yet,  there  are  only  two  who  do  this. 

There  is  only  one  other  make  that  utilizes  the  upper  dead 
center  for  the  opening  of  the  intake  or  the  closing  of  the 
exhaust  alone.  This  is  the  Briscoe  which  opens  the  intake 
valve  on  the  dead  point  and  closes  it  at  45  degrees  past  lower 
center. 

Makes  Wind  Wagon  front  Cyclecar 

Editor  The  Automobile: — Fig.  2  shows  a  wind  wagon 
which  I  built. 

It  has  an  HO-inch  wheelbase,  3<1-inch  tread.  The  frame  is 
made  of  ash.  The  wheels  arc  regular  cyclecar  type,  no  axles, 
the  springs  serving  for  the  same.  The  engine  is  a  four-horse- 
power motorcycle  type  and  drives  a  40-inch  propellor  by  a 
1-inch  V-belt.  The  brakes  act  in  the  belt  rims  on  the  rear 
wheels  and  are  of  hard  wood.  About  25  miles  per  hour  can 
be  made,  and  it  has  a  very  quick  get-away. 

I-ogansport,  Ind.  Claire  Vance. 

The  Ideal  Touring  Car  Body 

Editor  THE  AUTOMOBILE: — Slightly  over  a  year  ago — on 
November  13,  1913,  The  Automobile  published  a  drawing 
illustrating  my  views  on  the  ideal  touring  car  body.  Since 
then  they  have  developed  along  the  lines  foreshadowed  in  the 
article  which  accompanied  the  drawing  in  question.  The  re- 
sult is  seen  in  the  design  reproduced  in  Fig.  3. 

The  general  effect  is  boallike  due  in  part  to  the  pronounced 
tumble-in  along  the  top  and  to  the  almost  horizontal  line 


Fig.  1 — Mounting  of  Stewart- Warner  vacuum  feed  tank  on  daah 


a  position  of  great  advance  or  retard,  depending  on  how  the 
magneto  is  linked  up.  Recharging  the  magneto  should  remove 
the  trouble. 

Stewart- Warner  Vacuum  Tank  Mounting 

Editor  The  Automobile: — Will  you  please  illustrate  the 
mounting  of  the  Stewart-Warner  vacuum  feed  system? 

Hicksville,  N.  Y.  E.  W.  W. 

— The  most  usual  position  of  the  Stewart-Warner  vacuum 
feed  tank  is  on  the  front  of  the  dash,  although  it  may  be 
attached  at  any  other  convenient  place  above  the  carbureter 
and  near  the  motor. 

It  will  be  noted  that  it  is  placed  high  with  reference  to 
the  carbureter  and  it  is  so  near  it  that  there  is  no  lack  of 
flow  when  climbing  steep  hills. 

Timing  of  Fours  and  Sixes 

Editor  The  AirroMOBiLE: — Ir  there  any  difference  in  the 
timing  of  four-  and  six-cylinder  motors,  and  do  you  believe 
that  the  shape  of  the  cylinder  head  and  the  position  of  the 
valves  make  any  difference? 

Atlanta,  Ga.  John  E.  Ward. 

— The  timing  for  fours  and  sixes  does  not  vary  as  it  is  self- 
evident  that  the  number  of  cylinders  is  an  immaterial  factor 
in  the  valve  timing  where  the  volumetric  efficiency  of  each 
cylinder  and  the  thermal  cycle  of  each  is  an  entirely  inde- 
pendent question.  Manifold  design  is,  however  effected  by 
the  number  of  cylinders  and  that  may  have  a  bearing  on  the 
timing.  Thus  wherever  difference  in  timing  for  fours  and 
sixes  would  occur,  it  would  not  be  because  of  any  theoretical 
reason  but  of  practical  developments. 

On  the  other  hand  the  question  of  I-head,  T-head  or  L-head 
shapes  may  affect  the  timing  because  the  volumetric  effici- 
encies of  these  motors  would  doubtless  vary.  Nevertheless, 
the  I-heads  do  not  develop  any  peculiarities  in  the  timing 
table  which  would  distinguish  them  from  motors  of  any  other 
shape.    But,  to  cite  examples: 

Chadwick  has  the  greatest  length  of  inlet  opening.  247 
degrees,  this  is  from  18  degrees  after  top  center  to  85  degrees 
past  lower  center.  The  greatest  exhaust  opening  is  on  the 
Auburn,  from  71  degrees  before  bottom  center  to  15  degrees 
past  top  center.  These  long  openings  are  not  usual  however, 
the  average  as  noted  being  considerably  below  this. 

While  the  characteristics  of  the  motor  affect  valve  timing 
to  some  extent,  the  personal  element  of  the  opinion  of  the 
chief  engineer  is  still  the  deciding  factor.  It  is  doubtles- 
truc  that  on  the  higher  speed  motor  it  is  necessary  to  open 
the  exhaust  valve  sooner  in  order  to  permit  the  gases  to  drop 
to  atmospheric  pressure  at  the  desired  time.  At  the  same 
time,  however,  motors  that  are  of  the  typical  small-bore,  long- 


Fig.  2 — Cyclecar  wind  wagon  made  by  aubacrlber 
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Fig.  3 — Ideal  car  designed  by  John  J, 


preserved  from  radiator  to  cap  stern. 
The  domed  fenders  are  attached  to  the 
stub-axles  instead  of  to  the  frame  and 
they  follow  the  movement  of  the 
wheels.  This  arrangement  has  been 
tried  both  here  and  abroad  but  some 
difficulty  has  been  experienced  in 
making  the  fastenings  secure.  With 
this  construction  the  fenders  and 
wheels  are  concentric  and  the  clear- 
ance between  them  is  reduced  to  the 
desired  minimum.  The  front  wheels 
do  not  project  partially  outside  the 
mudguards  and  spray  mud  over  the 
body-work  when  turns  arc  made.  As 
the  sidelights  are  placed  on  the  fen- 
ders, the  road  to  be  followed  around 
the  curve  is  illuminated  before  the 
turn    is  actually  made.  Filaments 

can  now  be  obtained  strong  enough  to  withstand  the  shocks 
to  which  they  would  be  subjected. 

Preaacd  Steel  Wheels 

Lynton  pressed  steel  detachable  disk  wheels  are  used.  The 
chief  advantage  of  this  type  is  the  ease  of  cleaning  the  op- 
eration being  performed  thoroughly  in  2  minutes  for  each 
wheel,  a  small  fraction  of  the  time  occupied  in  cleaning  a 
wire,  or  even  an  artillery  wheel.  While  the  sides  of  the 
pressed  steel  disk  wheels  are  slightly  coned,  they  do  not  have 
the  excessive  projection  which  characterizes  triple-spoked 
wire  wheels. 

There  being  only  two  doors  the  spare  wheels  arc  placed 
diagonally,  one  on  each  side,  as  shown  in  the  plan  view.  By 
this  arrangement  a  good  distribution  of  weight  is  obtained 
while  access  to  the  motor  is  not  rendered  difficult — too  often 
the  case  when  a  wheel  is  placed  on  each  side  of  the  hood. 
The  spare  wheels  are  secured  by  dummy  hubs  fastened  to  the 
body  thus  doing  away  with  complicated  and  unsightly  car- 
riers and  straps.  Long  running  boards  have  been  avoided, 
a  simple  step  being  placed  under  each  door. 

Windshield  and  Radiator  Are  Pointed 

It  will  be  observed  that  the  windshield  is  pointed,  thus 
harmonizing  with  the  radiator.  Vision  is  not  interfered  with 
in  the  slightest  as  the  junction  of  the  two  sections  occurs 
in  the  center  of  the  dash.  Each  front  scat  occupant  can  ad- 
just his  section  to  suit  himself,  a  feature  not  to  be  under- 
rated. 

The  body  sides  are  very  high,  2?  inches  on  the  outside.  This 
is  rendered  possible  with  only  a  slightly  tapered  hood  by 
dropping  the  frame  at  the  dash.  The  four  individual  seats 
are  of  the  so-called  Pullman  type  introduced  by  Lamplugh 
of  Paris.  Pullman  scats,  being  completely  isolated  from  the 
sides  and  back  of  the  body  framework,  can  not  only  be  moved 
fore  and  aft  but  also  the  angle  of  inclination  of  the  hack 
can  be  varied  at  will.  It  is  needless  to  dwell  upon  the  great 
increase  in  comfort,  especially  for  the  driver,  possible  with 
this  arrangement. 

The  top,  when  it  is  in  use  folds  down  into  the  case  and  is 
covered  with  three  detachable  panels.  Thus  is  removed  per- 
haps the  greatest  disfigurement  of  the  modern  car.  Nothing 
surely  is  more  ugly  than  the  ordinary  folded  top  with  its 
baggy  cover.  A  compartment  is  provided  behind  the  rear 
scats  capable  of  accommodating  a  large  trunk.  The  rear  of 
the  car,  therefore,  is  not  spoiled  by  baggage  piled  up  on  a 
rack. 

A  few  points  in  regard  to  the  chassis  may  be  worth  men- 
tioning. The  wheelbase  is  12  fect.  A  six-cylinder  Knight 
slide  valve  motor  of  90  by  150  millimeters  (3.5  by  5.9  inches) 
is  employed.  A  multiple-disk  clutch  transmits  the  drive 
through  a  four-speed  gearbox,  direct  on  high,  and  a  shaft 


Ida,  showing  unbroken  line*  and  unueual  mounting  of 
the  epsre  tire* 


inclosed  in  a  torque  tube,  to  the  worm  bevel  drive  rear  axle. 

The  back  springs,  of  the  Lanchester  cantilever  type,  56 
inches  long,  are  shackled  at  the  rear  below  the  axle  permit- 
ting a  limited  sliding  motion. 

The  long  diameter  of  the  filler  caps  for  radiator  and  gaso- 
line tank  is  a  good  feature.  Replenishing  fuel  and  water 
takes  much  less  time  than  with  the  puny  openings  generally 
used. 

New  York  City.  John  Jay  Ide. 

Forty  Cars  at  Importers'  Salon 

{Conl inued  from  page  19) 
limousine  and  a  cabriolet.    The  other  two  are  from  Fleet- 
woods plant.    These  are  a  brougham  and  a  four-passenger 
design. 

Two  American  Makers 

Simplex,  one  of  the  two  American  manufacturers  who  are 
included  in  the  Salon  exhibit,  the  other  being  Fiat,  is  show- 
ing four  bodies  on  an  improved  line  of  two  chassis.  There  is 
also  a  polished  chassis.  The  mechanical  changes  which  have 
taken  place  in  the  Simplex  line  are  not  in  the  nature  of 
changes  in  specifications  but  in  such  details  as  the  timing, 
shorter  intake  manifold,  higher  carbureter,  flush  cowl  board 
and  the  use  of  a  driveshaft  service  brake  on  the  shaft  drive 
models.  This  is  mounted  just  back  of  the  gearset  behind  the 
ball-and-socket  universal  joint.  Some  of  the  hody  builders' 
products  are  shown  on  White,  Packard  and  Moline-Knight 
chassis,  giving  an  idea  of  the  high  luxury  and  finish  possible 
with  American  cars. 

The  bodies  on  the  Simplex  are  produced  by  Quinby  and 
Holbrook.  Three  of  the  bodies  arc  mounted  on  the  larger 
chassis  known  as  the  50,  on  which  either  shaft  or  inclosed 
chain  drive  is  offered  as  an  option.  These  are  a  four-pas- 
senger inside  drive  and  a  limousine  by  Quinby,  a  seven-pas- 
senger touring  car  by  Holbrook  and  on  the  38  there  is  a 
coupe-landaulet  by  Holbrook.  At  the  Holbrook  stand  there  are 
two  cars.  One  of  these  is  a  Fiat  with  a  town  body.  The 
other  is  a  DcDion  eight-cylinder  having  a  body  of  streamline 
adaptation  in  grcy-grecn  with  an  oil  finish.  This  car  is 
fitted  with  a  one-man  top. 

Three  Brewster  Bodies 

Brewster  is  showing  three  bodies.  These  arc  an  inclosed 
drive  with  a  collapsible  top  and  a  hrougham  on  Rolls-Royce 
chassis,  and  a  brougham  on  a  Delaunay-Bclleville  six.  The 
combination  of  inside  drive  with  a  collapsible  top  is  a  unique 
construction  giving  the  advantages  of  a  landaulet  and  a  col- 
lapsible. The  inside  drive  feature  is  in  line  with  a  general 
trend  towards  favoring  this  style  of  body  which  is  exhibited 
at  the  Salon.    The  limousine  seems  to  be  losing  ground. 
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The  Improvement  of  Spring  Systems-IV 

(  lost-  of  the  estimates   of  shocks   and  movements  in  sprineiess  z  eludes  needed  for  com 
paring  the  effects  of  springs  and  tires  and  for  passing  principal  requirements  in  >cz'ie~c 


By  M.  C.  K. 

(Continued  from  issue  of  December  Jl,  t'Jli  t 


IN  accordance  with  a  modern  theory  of  the  schoolroom,  to 
the  effect  that  a  subject  on  which  errors  of  reasoning 
are  liable  to  occur  should  be  presented  not  magisterially 
or  didactically  but  with  a  plain  indication  of  the  mental 
processes  by  which  the  results  are  reached,  two  ways  of  fig- 
uring shock  and  retardation  in  a  springless  vehicle  were 
worked  out  in  the  issue  of  last  week,  and  there  was  an  avoid- 
able error  in  both  of  them.  The  nature  of  it  was  indicated 
in  a  parenthesis,  but  it  had  been  committed  by  the  writer  in 
first  going  over  the  subject,  and  it  was  thought  useful  to  fol- 
low it  up.  It  consisted  in  figuring  the  vertical  component 
of  the  shock  with  reference  to  the  kinetic  energy  of  the  ve- 
hicle and  with  an  allowance  for  the  axle  load  instead  of  only 
from  the  speed  and  the  axle  load.  By  the  discrepancy  in  the 
results  some  readers  may  have  been  induced  to  figure  for 
themselves  that  the  horizontal  component  was  underrated 
by  the  first  method  and  the  vertical  one  slightly  overrated  by 
the  second  method.  The  correction  is  easily  made  and  gives 
figures  which  should  be  useful  for  subsequent  comparisons. 

Final  Front  Shock  Figures 

The  vertical  shock,  figured  from  the  velocity  imparted  to 
1,000  pounds,  should  be  approximately  3,180  footpounds  (as 
by  first  method),  and  the  horizontal  component  of  BA,  as 
figured  from  the  kinetic  energy  of  the  whole  vehicle  and  the 
angle  of  the  impact,  should  be  8,i>24  footpounds  (as  by  sec- 
ond method),  making  a  totai  of  11,704  footpounds  abstracted 
from  the  vehicle  momentum  and  a  retardation  of  50  —  8 
X  5.93  =  50  —  47.44  =  2.56  feet  per  second. 

The  blow  delivered  against  the  axle,  instead  of  12,974 

—  5,269,  is  11,704  —  5,269  =  0,435  footpounds.  The  tearing 
stress  on  the  wheelrim  remains  5,269  footpounds,  but  may  be 
considerably  modified — also  affecting  the  other  figures- — if 
the  wheels  slip  on  the  obstacle,  this  possibility  being  reserved 
for  consideration  in  connection  with  tire  equipment. 

Rear  Wheel  Figures 

With  these  corrections  made,  the  action  of  the  rear  wheels 
can  be  figured.  As  the  ability  of  the  vehicle  to  pick  up,  by 
means  of  its  motor  power,  the  speed  lost  by  the  front  wheel 
shock  before  the  rear  wheels  strike  the  obstacle,  depends  on 
a  number  of  factors  relating  to  the  efficiency  of  the  trans- 
mission and  the  air  resistance  which  are  not  vitally  con- 
nected with  the  subject,  it  is  assumed  that  the  vehicle  con- 
tinues with  the  speed  it  has  after  the  first  shock. 

The  rear  wheels  thus  move  against  the  ridge  at  17.44  feet 
per  second.  The  rise  of  3  inches  is  effected  while  the  vehicle 
travels  10.53  inches  horizontally.  It  is  known  that  the 
retardation  will  be  more  than  2.56  feet  per  second,  as  the 
rear  portion  of  the  vehicle  is  heavier  than  the  front  portion 
and  the  obstacle  is  assumed  unyielding,  and  the  average 
speed  over  the  obstacle  can  therefore  be  estimated  at  one-half 
of  47.44  -f  44.88,  making  46.16,  say  46  feet.  At  the  same 
time  the  kinetic  energy  available  before  the  new  shock  must 
be  figured  with  a  speed  of  47.44  feet,  say  47.50  feet  per 
<econd. 

This  makes  the  time  occupied  on  the  obstacle,  and  for  the 
load  lift,  0.019O7  second,  from  which  there  is  figured  a  ver- 
tical speed  imparted  of  157.3  inches  =  13.11  feet  per  second 

—  nr.  rather,  a  shock  equal  to  the  imparting  of  this  speed. 


From  the  formula  h  =  ir  :  2g,  giving  13.1  T  :  64,  or  171.8721 
:  64  —  2.686  feet,  the  work  involved  in  such  a  shock  for  a 
weight  of  2,000  pounds  is  the  same  as  for  raising  2,000  pounds 
to  a  height  of  2.686  feet,  which  is  5,372  footpounds;  and  this 
is  consequently  the  value  of  the  vertical  shock  delivered  in 
0.01907  second.  The  horizontal  component  of  the  shock  is 
figured  as  before,  being  10.53  :  27.53  of  BA— in  Fig.  6,  taking 
it  as  applied  to  rear  wheel— which  in  turn  is  10.53  :  27.53 
of  the  whole  energy  of  the  vehicle  divided  by  2,  as  before 
This  energy,  1-2  mv'p  is  now  reduced  to  3,000  X  47.6*  :  64 
—  105,715.   These  values  give: 

Mean  of  BA  (rear  wheel) 


105,715  X  10.53 

2X  27J>3~ 


Horizontal  component  thereof  - 


,'110'007  20,182 
66 


20,182  X  10.53 
27.53 


;  7,70t; 


The  total  energy  abstracted  by  the  rear  wheel  shock  i* 
thus  5,372  +  7,706  ■_■  13,078  footpounds,  which,  deducted 
from  the  initial  energy  of  105,715  footpounds,  leaves  92,637 
footpounds,  giving  a  speed 

v,  =  8  X  V 92,637  :  3,000  =  8  X  V 30.546  =  8  X  5.52  =  44.2" 
feet  per  second. 

Out  of  the  total  shock  of  13,078  footpounds,  this  value 
minus  17  :  27.53  of  7,706,  being  13.078  —  4,764  =  8,314  foot 
pounds,  is  spent  against  the  rear  axle  and  the  remaining 
4,864  footpounds  tangentially  upon  the  wheelrim.  But  the 
wheelrim  is  moving  circumferentially  at  the  speed  of  the  ve- 
hicle, and  the  thrust  actually  delivered  is  much  complicated 
by  the  friction  at  the  point  of  impact  and  at  the  point  of 
previous  ground  contact  of  the  wheel — both  of  which  the 
tangential  component  tends  to  overcome— and  by  the  motor 
effort  and  the  rotary  momentum  of  the  wheel  as  such,  M 
well  as  by  possible  brake  action  just  preceding  the  impact, 
as  before  referred  to.  Were  it  not  for  the  tangential  ecu- 
ponent,  the  very  considerable  friction  suddenly  coming  into 
action  at  the  point  of  impact  might  stop  the  motor  of  » 
springless  vehicle,  while  calling  for  high  flywheel  mou.  ntum 
if  spring  and  tire  actions  are  weak,  especially  in  the  case  of 
slow  and  heavy  driving  by  which  the  value  of  the  tangential 
component  of  the  shock  is  reduced  more  than  the  friction 
at  the  point  of  impact.  There  is  a  glimpse  here  of  one  of 
the  factors  which  make  heavy  motors  desirable  for  heavy  ve- 
hicles, whose  solid  rubber  tires  are  not  very  elastic  when 
worn  down,  and  also  of  one  of  the  good  reasons  for  driving 
trucks  rather  fast  over  rough  cobblestones. 

It  may  in  many  cases  be  hard  to  determine  just  what  be 
comes  of  the  force  represented  by  the  tangential  component, 
but  it  seems  clear  that,  even  if  it  the  friction  of 

the  wheelrim  against  the  ground  and  the  obstacle  and  causes- 
a  grinding  motion  of  the  wheel  at  the  point  of  impact  while 
the  vehicle  is  being  raised  over  the  obstacle,  such  a  motion 
will  not  interfere  sensibly  with  the  other  vehicle  movements 

From  the  Ridjte  to  the  Ground  Level 

The  distances  from  the  ridge  at  which  the  wheels  return 
to  the  level  of  the  road  are  of  course  functions  of  the  speeds, 
the  height  of  the  ridge  and  of  gravitation.  Assuming  the 
length  of  the  wheelbnse  to  be  100  inches,  the  front  wheels 
will  he  back  m  the  ground  before  the  rear  wheels  strike  the 
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ridge.  The  figures  will  then  be  as  follows:  To  fall  3  inches 
lakes  0.125  second  (see  the  table,  Fig.  2).  After  the  front 
wheels  have  passed  the  top  of  the  ridge  the  vehicle  speed  is 
47.44  feet  per  second.  At  this  rate  the  vehicle  travels  5.93 
feet  in  0.125  second,  and  the  curve  described  is  therefore  that 
shown  in  Figs.  5  and  6.  Similarly,  after  the  rear  wheels 
h*v*  passed  the  ridge,  the  vehicle  speed  is  reduced  to  44.50 
feet  per  second,  and  the  space  travelled  while  they  fall  be- 
comes 5.5fi  feet,  so  that  they  strike  the  ground  about  4  1-2 
inches  behind  the  point  where  the  front  wheels  strike. 

l  or  completeness  it  should  be  added  that  the  shocks  re- 
ceived when  the  wheels  return  to  the  ground  are  relatively 
insignificant,  with  a  springless  vehicle  and  an  obstacle  of 
the  kind  assumed,  the  vertical  component  being  of  course 
measured  by  the  height  of  the  fall  and  amounting  to  500 
footpounds  for  the  rear  and  250  for  the  front  portion  of  the 
vehicle.  The  horizontal  thrust  against  the  ground  at  a  very 
small  angle  apparently  reverts  to  wheel  rotation  by  reducing 
the  resistance  to  propulsion. 

Shape  of  the  Obstacle  Decisive 

The  shape  of  the  ridge  which  has  been  under  considera- 
tion is  typical  of  one  class  of  road  obstacles.  If  another 
kind,  as  that  indicated  as  A,  in  Fig.  7,  is  considered,  the  re- 
sults are  found  very  different.  It  gives  only  a  mild  shock  at 
first,  as  the  approach  is  gradual,  but  it  makes  springless  ve- 
hicles, as  well  as  those  with  springs,  leap  and  produces  the 
main  shock  when  they  come  back  to  the  ground.  As  the  dis- 
tance from  the  contact  point  of  the  wheel  with  the  ground  to 
the  top  of  the  obstruction  is  necessarily  greater  than  in  any 
case  when  a  blow  is  struck  by  the  front  portion  of  the  wheel 
against  a  ridge  or  hump  of  the  same  height,  the  whole  action 
is  milder  and  less  typical  of  the  conditions  for  the  sake  of 
which  spring-  suspensions  and  tires  are  used.  Consideration 
of  it  can  therefore  be  postponed. 

Wheel  Sizes  and  Center  of  Gravity 

Among  factors  which  have  an  influence  upon  shocks  and 
movements,  but  nevertheless  have  been  mentioned  only  inci- 
dentally in  the  foregoing,  are  the  location  of  the  center  nf 
gravity  of  the  vehicle,  the  length  of  the  wheelbase  and,  es- 
pecially, the  wheel  diameters.  If  it  may  be  shown  that  they 
influence  vehicles  with  different  spring  systems  and  tire 
equipments  differently,  it  should  be  necessary  to  account  for 
the  effects  and  differences  in  each  case,  and  it  is  in  fact,  per- 
haps, usually  considered  that  large  wheels  are  more  bene- 
ficial with  hard  tires  and  stiff  springs  than  with  soft  tires 
and  flexible  springs,  but  the  preliminary  view  is  here  taken 
that  they  are  simply  more  necessary  when  other  means  for 
••asing  the  shocks  are  lacking.  Reserving  closer  inquiry  on' 
these  possibilities  for  the  chapter  on  tire  effects  and  with  a 
view  to  more  rapid  progress  toward  applicable  conclusions, 
it  is  therefore  here  assumed  that  the  low  center  of  gravity, 
'.he  long  wheelbase  and  the  large  wheel  diameter  make  for 
-moother  travelling  in  similar  degree  under  all  circumstances 
and  that  it  is  sufficient  for  the  comparisons  to  be  made  to 


figure  with  these  factors  as  constants,  the  center  of  gravity 
being  always  such  as  to  bring  the  total  forward  thrust  in 
the  axle  level,  with  two-thirds  of  the  weight  in  the  rear  and 
one-third  in  the  front  axle,  the  wheels  always  40  inches  in 
diameter  and  the  wheelbase  always  100  inches.  The  effect? 
arc,  however,  indicated  in  part  ii.  Figs.  7  and  8. 

Avoidance  of  Pitching 

When  the  vehicle  is  running  it  uniform  speed,  the  tractum 
acting  at  T,  Fig.  8,  is  equal  to  the  resistances  overcome  in  the 
driving,  and  the  forward  thrust  to  be  considered  for  the 
front  wheel,  when  it  rises  over  an  obstacle,  is  composed  of 
this  driving-thrust  in  the  direction  TB  and  the  whole  momer.- 
tum  of  the  vehicle  minus  the  driving-thrust  acting  in  the 
direction  GB.  The  resultant  of  these  forces  may  be  in  thv 
axle  level  or  above  it  or  below  it,  accordingly  as  the  vehicle 
is  being  accelerated  or  retarded,  and  with  G  located  as  high 
as  shown  it  is  clear  that  there  is  always  a  tendency,  when 
an  obstacle  is  encountered,  to  increase  the  load  on  B  and 
reduce  the  load  on  N,  as  the  action  of  the  momentum  iB  in 
the  direction  GH.  For  accelerations  the  effect  is  opposite 
And  these  effects  are  marked  if  springs  permit  the  body  to 
move  with  relation  to  the  running-gear,  while  their  effects  on 
the  seventy  of  shocks  is  less  noticeable  but  none  the  Icsn 
present  in  the  case  of  springless  vehicles. 

That  a  low  center  of  gravity  and  also  acceleration,  bring 
ing  the  thrust  line  nearer  to  TB,  reduce  the  horizontal  com- 
ponent of  a  shock  for  the  front  wheels,  is  apparent  from  the 
diagram  and  is  also  a  matter  of  practical  experience.  The 
long  wheelbase,  on  the  other  hand,  helps  in  this  respect  only 
when  the  center  of  gravity  is  higher  than  the  axle  level  and 
most  when  the  momentum  is  high  in  proportion  to  the  driv 
ing-thrust.  The  large  wheel  is  always  of  assistance,  as  it 
raises  the  axle  level  and  usually  permits  the  center  of  grav 
ity  to  be  located  relatively  lower. 

Load  Distribution 

The  effects  of  the  location  of  the  center  of  gravity  for 
shocks  received  when  driving  backward — which  are  of  sorm 
importance  for  business  vehicles,  especially  heavy  trucks — 
are  as  much  more  pronounced  as  the  load  here  is  greater  and 
serve  as  an  argument  for  the  even  distribution  of  loads  on 
both  axles,  in  accordance  with  the  practice  already  adopted 
for  racing  cars  and  for  trucks  in  which  all  four  wheels  are 
driven. 

For  a  ridge  of  a  given  height  it  is  plain  that  the  larger 
wheel  sustains  the  smaller  shock,  as  the  distance,  BC,  Fig.  7. 
which  it  covers  horizontally  in  rising  above  it  is  greater  than 
the  corresponding  distance  B,C,  of  the  smaller  wheel.  While 
a  40-inch  wheel  in  rising  over  a  ridge  3  inches  high  dis- 
tributes the  shock  over  10.53  inches  of  horizontal  progress . 
one  of  60  inches  diameter  distributes  it  over  13  inches  of 
progress. 

In  the  next  chapter  it  will  be  the  object  to  present  a  time 
schedule  of  the  spring  action  following  a  simple  shock. 
( To  be  continued) 


Fig.  7— Illustrating  Influence  of  Urge  wheel*  to  imooth  the  road  and  help  the  epringa:  A.-  type  ot  ridge  giving  milder  shock*  than  A, A  . 
Fig.  S— Indicating  the  forces  which  cause  load  level  and  distribution  to  influence  »hock»  and  spring  action.    (Line  N,G  ehould  be  N,G,' 
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New  Electrical  Equipment  Is 

Feature  of  Accessories  Exhibit 


New  Motor-Generators  and  Several  New  Ford  Systems — Refine- 
ments in  Starters  and  Generators — Three  New  Carbureters — Mag- 
netos, Speedometers  and  Shock  Absorbers  Show  Small  Changes 


THK  greatest  development  in  accessories  at  the  show 
has  been  in  the  starting  and  lighting  field.  Several 
new  motor-generators  have  been  brought  out  for  small 
oars  and  Fords  especially.  Some  new  two-unit  systems  for 
Ford  machines  are  also  exhibited.  Refinement,  both  in  out- 
ward appearance  and  in  design,  material  and  finish  is  found 
on  every  hand.  The  1916  machine  is  better  looking,  more 
efficient,  lighter  and  better  provision  has  been  made  for  driv- 
ing. This  applies  to  both  starting  motors  and  generators. 
More  attention  has  been  given  to  voltage  regulation,  and 
many  other  small  refinements  are  noted. 

Four  new  carbureters  are  exhibited  and  refinements  have 
been  made  in  several  designs  carried  over.  Still  others  have 
been  put  on  the  market  for  1915  without  a  change.  The 
horizontal  connection  and  double  outlet  carbureters  are  no- 
ticeable additions. 

Little  change  is  found  in  the  magneto  field.  Few  new 
models  have  been  brought  out.  In  ignition  the  timer-distrib- 
uter is  gaining  favor  and  several  makers  are  exhibiting  these 
in  unit  with  the  generator  for  the  first  time. 

Some  new  models  are  also  noted  in  the  shock  absorber  and 
speedometer  classes,  but  in  the  main  the  lines  are  much  the 
same  as  last  year. 

Gray  &  Davia 

A  brand  new  Ford  starting  and  lighting  system  has  been 
brought  out  by  Gray  &  Davis,  Boston,  Mqsr.  It  is  a  single- 
unit  system  of  the  motor-ifenerator  type  and  supplants  the 
unit  system  for  Fords  announced  a  few  weeks  ago.  This  is 
a  radical  departure  for  this  concern,  which  has  heretofore 
made  only  two-unit  systems.   The  price  is  $75. 

In  addition  two  new  generators  and  a  new  starting  motor 
are  exhibited.  The  generators  are  entirely  new  designs  and 
are  of  the  variable  speed  type,  instead  of  having  a  constant 
speed  governor  drive  as  heretofore. 

Y-shaped  pole  pieces  also  distinguish  these  machines  as 
well  as  the  new  starting  motor.  The  latter  is  for  all  but 
large  cars.  For  bigger  machines,  a  sterling  motor  continued 
from  last  year  is  offered. 

In  the  Ford  system  provision  is  made  for  mounting  the 
motor-generator  on  the  left  of  the  motor.  Like  all  Gray  & 
Davis  systems  it  is  a  6-volt  design  and  the  outfit  include."  a 
battery,  indicator  for  dash  regulator,  cutout,  switches,  wiring 
and  all  the  necessary  connections.  The  drive  is  by  an  inclosed 
silent  chain. 

Kemco  Generators  and  Motors 

The  Kemco  line  has  been  enlarged  so  that  it  now  includes 
starting  motors  and  generators  of  different  types,  as  well  as 
the  original  generator  which  is  associated  with  the  Kemco 
name.    The  6-volt  system  is  used  in  all  units. 

The  complete  line  consists  of  four  starting  motors  of  graded 
sizes  and  for  different  powered  motors.  There  is  a  universal 
starting  motor  which  is  designed  especially  for  cars  already 
in  use.  It  is  mounted  in  front  of  the  radiator,  taking  the 
place  of  the  starting  crank.  The  reduction  gears  are  con- 
tained in  the  starting  motor  casing  A  smaller  edition  i.< 
made  for  Fords,  and  in  connection  with  a  fan  generntor  makes 
a  complete  starting  and  lighting  system. 


Separate  generators  of  10  and  15-ampere  capacity  are  also 
offered.  These  machines  differ  from  former  Kemco  practice 
in  that  they  arc  entirely  separate  from  the  fan.  They  are 
cylindrical  in  shape,  and  voltage  regulation  is  by  means  of 
a  Ward  Leonard  combined  regulator  and  cutout.  Another 
generator  is  a  belt-driven  type  which  resembles  the  fan  gen- 
erator, except  it  has  no  blades.  These  machines  are  made  by 
the  Kemco  Klectric  Co.,  Cleveland,  O. 

General  Klectric  Cent-motor 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  large  makers 
of  motors  and  generators  and  other  electrical  apparatus,  has 
brought  out  a  12-volt  motor-generator  known  n*  the  Gene- 
motor.  The  machine  is  designed  especially  for  Fords  and 
sells  complete  without  lamps  for  $80.  A.  J.  Pickard  &  Co., 
1720  Broadway,  New  York  City,  is  the  sole  distributor. 

The  Genemotor  is  mounted  on  the  left  side  of  the  motor. 
The  drive  is  by  silent  chain  from  a  sprocket  on  the  crank- 
shaft. The  instrument  is  cylindrical  in  shape  and  may  be 
attached  without  drilling  or  tapping  of  holes.  The  regula- 
tion of  the  charging  current  for  the  battery  is  accomplished 
without  the  use  of  external  regulators,  the  field  windings  of 
the  Genemotor  itself  giving  the  regulation.  The  motor  start- 
ing switch  is  mounted  on  the  top  of  the  machine,  and  is 
actuated  by  a  push  rod  on  the  dash.  The  cutout  closes  at 
S>  miles  per  hour. 

Aplco  Starting  and  Lighting 

The  Aplco  line  is  replete  with  new  features.  There  is  an 
entirely  new  motor-generator,  built  in  three  sizes,  one  of 
these  being  used  in  a  special  Ford  installation.  In  addition 
there  is  a  separate  starting  motor  and  two  generators. 

The  motor-generators  are  known  as  the  A-25,  A-27  and 
A-28.  The  standard  voltage  for  starting  is  12  and  for  light- 
ing 6,  the  change  from  one  to  the  other  being  accomplished 
by  a  series-parallel  switch. 

The  Ford  motor-generator  is  mounted  on  the  left  of  the 
motor  and  is  driven  through  a  silent  chain.  The  voltage 
regulation  is  inherent  and  there  is  a  cutout  on  the  dash  which 
registers  ON  and  OFF. 

One  of  the  generators  is  designed  for  small  machines,  and 
will  furnish  5  amperes  at  <!  volts.  The  normal  driving  speed 
is  1,600  revolutions  per  minute  and  the  drive  is  ordinarily  by 
chain.  Another  generator,  known  as  the  S.R.-2,  is  designed 
to  run  at  twice  engine  speed,  and  will  give  a  7-volt  current  of 
10  amperes.  This  unit  is  also  made  with  a  special  head  con- 
taining a  timer  and  distributer.  A  feature  of  this  combina- 
tion is  that  the  generator  may  be  removed  for  repairs  without 
influencing  the  operation  of  the  ignition  system. 

The  starting  motor  is  designed  for  small  and  medium- 
sized  motors,  and  drives  through  the  flywheel.  The  feature 
of  the  machine  is  the  automatic  releasing  gear  which  dis- 
engages the  gear  and  opens  the  switch  when  the  engine 
starts,  even  though  the  foot  is  on  the  starting  pedal. 

WcHtinghouse  Motors  and  Generators 

The  feature  of  the  Westinghouse  line  is  a  motor-generator. 
Refinements  are  found  in  the  other  units.  The  motor-gen- 
erator is  a  12-volt  machine,  and  in  this  respect  differs  from 
former  practice.    It  is  permanently  geared  to  the  engine. 
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No  cutout  switch  is  used,  and  at  low  engine  speeds  the 
generator  therefore  automatically  becomes  a  motor,  so  that 
in  case  the  engine  is  stalled  it  is  automatically  started. 

Starting  motors  and  generators,  both  with  and  without 
ignition  units,  are  continued  with  slight  refinements. 

Northeast  Motor-Generator 

A  single  machine  for  starting  and  charging  the  storage 
battery,  made  in  but  one  model,  is  exhibited  by  the  North- 
east Electric  Co.,  Rochester,  N.  Y.  There  arc,  however,  sev- 
eral different  methods  of  application  so  that  it  may  be  used 
on  any  car.  For  larger  cars  the  system  operates  on  24  volts 
while  the  smaller  cars  use  12  volts.  For  old  cars  a  universal 
system  of  application  has  been  brought  out,  the  motor  being 
mounted  in  front  of  the  radiator.  Special  fittings  are  also 
made  so  that  the  system  may  be  attached  to  the  Ford.  No 
reduction  in  size  has  been  made  but  the  efficiency  and  torque 
have  been  improved  and  a  more  efficient  regulating  device 
is  fitted. 

Boach  Starters  and  Generators 

Four  sizes  of  motors  and  two  types  of  generators  in  sizes 
to  suit  the  individual  manufacturer  make  up  the  line  of  the 
Bosch  Magneto  Co.,  New  York  City. 

Practically  no  changes  have  been  made  in  any  of  the 
models  and  they  may  be  considered  as  continuations  of  the 
1914  series.    The  latest  addition  is  the  Model  D  starting 

Both  starting  and  lighting  machines  are  built  in  both  6- 
and  12  volte  and  with  single  or  double  wiring.  Two  types  of 
lighting  generators  are  manufactured.  One,  a  constant  volt- 
age design  which  goes  under  the  Bosch  name  and  the  other 
a  constant-current  and  constant-voltage  machine,  known  as 
the  Bosch- Rushmore. 

Dyiteto  Motor  Generator 

Two  motor-generators  are  made  by  the  Dyncto  Electric 
Co.,  Syracuse,  N.  Y.  The  model  A  is  a  new  one  designed  for 
small-bore  motors  and  the  B  is  continued  from  last  year.  No 
radical  change  has  been  made  in  these  instruments.  The 
generator  has  been  improved  so  that  it  begins  to  charge  at  a 
somewhat  lower  speed.  Twelve  volts  is  standard  although 
other  voltages  can  be  supplied. 

Leece-Neville  Systems 

Ten  cranking  motors,  three  generators  and  six  motor-gen- 
erators nre  shown  by  the  Leece-Ncville  Co.,  Cleveland,  0. 
Improvements  consist  in  a  more  rugged  construction  of  the 
inner  parts.    Six  12-  and  24-volt  systems  are  built  and  double 

Hartford  Ford  System 

A  high-speed  starting  and  lighting  system  for  Fords  is 
shown  by  the  Hartford  Suspension  Co.,  Jersey  City,  N.  J. 
Motor  and  generator  are  separate  units,  the  generator  being 
mounted  horizontally  and  the  motor  vertically,  drive  being 
from  the  front  of  the  generator  through  a  worm  gear.  The 
generator  runs  at  approximately  twice  the  speed  of  the 
crankshaft  with  which  it  is  connected  by  means  of  a  chain. 
The  motor  operates  at  a  speed  of  from  8,000  to  10,000  revolu- 
tions per  minute.  The  advantage  in  the  high  speed  is  that 
low  weight  is  secured.  The  whole  system  weighs  54  pounds, 
it  is  said. 

The  cranking  speed  is  about  300  revolutions  per  minute, 
and  the  voltage  is  12.  The  price  is  $100,  complete  except 
lamps. 

A  new  electric  storting  and  lighting  system  designed  for 
application  to  old  cars  is  shown  by  the  Chicago  Klectric 
Specialties  Co.,  Chicago.  Special  fixtures  are  supplied  for 
attaching  the  outfit  to  different  makes  of  cars,  the  Ford 
attachment  being  the  one  pushed  at  present.    The  snme  unit 


is  employed  for  all.  This  is  a  ti-volt  motor-generator  and  is 
driven  by  silent  chain  from  the  front  of  the  crankshaft. 

An  unusually  attractive  feature  is  the  combination  of  a 
tire  pump  with  the  unit,  in  such  a  way  that  the  starting,  light- 
ing and  tire  inflation  are  accomplished  by  the  same  instru- 
ment. The  outfit  for  the  Ford  costs  $80  with  $10  additional 
for  the  pump. 

Brown-Lipe  Starting  Gear 

An  entirely  new  and  original  type  of  starting  gear,  which 
is  mounted  at  the  side  of  the  gearset  and  which  drives 
through  the  clutch,  has  been  developed  by  the  Brown-Lipe 
Gear  Co.,  Syracuse,  N.  Y.  By  the  movement  of  a  heel  pedal 
the  gear  is  first  meshed  and  the  switch  closed.  This  is  accom- 
plished through  a  very  simple  mechanical  arrangement.  The 
rod  running  down  from  the  pedal  is  pinned  to  a  cross  arm 
whose  ends  are  pinned  to  the  rod  which  meshes  the  gear 
and  the  rod  which  closes  the  switch,  the  latter  two  being  at 
right  angles  to  the  former.  The  gear  rod  is  held  out  of 
engagement  by  a  comparatively  light  helical  spring,  and  the 
switch  rod  is  held  out  by  a  spring  several  times  this  strength. 
Also  the  rod  extending  down  from  the  heel  pedal  is  pinned 
to  the  cross  arm  nearer  the  gear  rod.  The  result  is  that 
when  the  heel  pedal  is  depressed  the  weak  spring  is  com- 
pressed its  full  amount  before  the  stiff  spring  is  deflected 
appreciably,  so  that  the  gear  is  fully  meshed  before  the  switch 
rod  is  moved.  Further  depression  of  the  starting  pedal  also 
compresses  the  stiff  spring  and  closes  the  switch. 

Jackson  Ford  System 

A  lighting  generator  for  Fords  is  exhibited  by  the  Charles 
A.  Jackson  Co.,  Park  Square,  Boston.  It  is  mounted  on  a 
special  bracket  and  is  driven  by  r  wide  belt  which  also  drives 
the  fan.  Its  weight  is  9  pounds  and  it  gives  8  amperes  at 
7  volts  at  a  normal  speed  of  1,800.  It  is  equipped  with  a 
cutout.   The  price  is  $15. 

Boaeh  Nf  4  Magneto 

Two  new  models  of  magnetos  are  shown  by  the  Bosch  Mag- 
neto Co.,  225  West  Forty-sixth  street.  New  York  City.  One  is 
the  NU4  which  was  described  in  The  Automobile  some  time 
ago.  It  is  for  motors  of  .'{0  horsepower  or  less  and  sells  for 
$40.  The  usual  distributer  is  eliminated,  distribution  of  the 
high-tension  current  being  effected  by  a  double  slip  ring  with 
metal  segments  which  carry  the  current  to  the  four  brushes, 
connected  to  the  four  plug  leads.  This  model  is  part  of  a  new 
Ford  outfit  equipped  with  gear  drive.  The  secondary  winding 
is  carried  to  the  slip  ring.  The  other  new  Bosch  product  is  a 
vibrator  system  designed  to  make  starting  easy  in  cases 
where  the  cranking  speed  is  low  and  the  spark  weak.  The 
older  Bosch  magnetos  are  continued  unchanged. 

Split  dorf -Cunningham 

An  entirely  new  model,  the  Cunningham,  is  shown  by  the 
Splitdorf  Electrical  Co.,  Newark,  N.  J.  It  is  a  water-proof, 
high-tension  instrument  nnd  is  designed  to  produce  a  hot 
spark  at  very  low  speeds.  It  has  a  timing  rnnge  of  75 
degrees.  The  threaded  hole  spacing  and  the  distance  to  the 
tapered  driving  shaft  conform  to  S.  A.  E.  standard.  The 
interrupter  is  not  new,  however.  The  other  Splitdorf  mair- 
rietos  are  practically  unchanged. 

M.  F.  Carbureter 

A  new  carbureter  of  unusual  design  in  that  the  float 
chamber  has  been  discarded,  one  that  is  simple  and  light  is 
the  M.  F.t  manufactured  by  the  Floatless  Carbureter  Co.,  102 
JefTerson  avenue,  Brooklyn,  N.  Y.  The  main  air  inlet  is  at 
the  bottom  and  to  one  side.  At  slow  speed  the  air  rushes  up 
through  this  passageway,  past  the  spray  nozzle,  lifting  a 
small  disk  which  is  attached  to  the  needle  valve.  When  the 
motor  is  idle  this  valve  is  forced  closed  by  a  flat  spring  but 
when  the  motor  is  running,  the  suction  raises  the  disk  and 


Digitized  by  Google 


30 


THE  AUTOMOBILE 


January  7,  IV15 


allows  gasoline  to  flow  out  of  the  nozzle,  the  amount  depend- 
ing on  the  height  of  the  disk. 

Shakespeare  Carbureter 

There  are  no  springs  in  the  new  Shakespeare  Carbureter 
made  by  the  William  Shakespeare,  Jr.  Co.,  Kalamazoo,  Mich. 
The  float  is  concentric  and  the  flow  of  gasoline  from  the  fuel 
nozzle  is  regulated  by  a  movable  needle  which  is  attached  to 
a  floating  disk.  Increased  suction  raises  the  needle  and  al- 
lows more  fuel  to  flow  and  at  the  same  time  the  raising  of 
the  disk  increases  the  annular  opening,  allowing  more  air  to 
flow. 

Slromberg  Carbureters 

The  two  Stromberg  models  which  were  recently  announced 
in  The  Automobile  are  on  exhibition.  One  is  the  K  which 
is  featured  by  a  balanced  air  valve  construction  which  takes 
the  place  of  the  auxiliary  air  valve.  The  other  is  the  H  and  it 
is  notable  in  that  it  uses  a  dash-pot  control  of  the  air  valve. 
It  also  has  a  secondary  jet.  Models  B,  G  and  C  are  con- 
tinued. 

Parkin  Carbureter 

The  carbureter  which  is  exhibited  by  the  Light  Mfg.  & 
Foundry  Co.,  Pottstown,  is  known  as  the  Parkin.  It  has  no 
springs  and  there  is  but  one  air  inlet.  The  mixture  is  regu- 
lated by  a  special  type  of  throttle  valve  and  a  single  jet 
whose  opening  is  controlled  by  the  position  of  the  throttle. 
Easy  starting  is  provided  by  means  of  a  choke  valve  in  the 
air  intake. 

R*)  field  Carbureters 

Rayfleld  carbureters  are  shown  in  two  types,  the  G  and  the 
L.  This  is  the  first  time  they  have  been  exhibited,  as  they 
have  been  brought  out  since  the  last  show.  The  two  types 
are  identical  except  that  the  G  is  water-jacketed.  Both 
models  are  of  the  two  jet  type,  and  there  are  three  air  open- 
ings, one  fixed  and  operating  in  conjunction  with  the  low- 
speed  nozzle  and  the  other  two  having  automatic  valves 
linked  together  and  opening  simultaneously. 

Zenith  Carbureter 

In  addition  to  its  two  standard  makes  the  Zenith  company 
has  added  a  new  type  designated  as  model  O,  which  is  built 
for  the  small  car  trade  and  sold  at  a  lower  price  although 
retaining  standard  Zenith  features.  Double  outlet  car- 
bureters for  eight-cylinder  motors  are  shown. 

Browne  Carbureter 

The  Browne  carbureter,  for  which  the  Holt-Wells  Co.,  1790 
Broadway,  is  selling  agent,  is  a  newcomer  in  which  the  prin- 
cipal feature  is  a  vacuum-controlled  auxiliary  air  valve  by 
which  a  constant  ratio  between  the  fuel  and  air  is  main- 
tained. Only  one  size  of  carbureter  is  made  for  all  makes 
of  cars  and  the  only  change  for  different  motors  is  to  put  in 
a  new  bushing  which  surrounds  the  auxiliary  air  valve  and 
controls  the  area  of  the  auxiliary  air  opening.  Large  motors 
use  bushings  with  more  sharply  outcurving  surfaces  than 
small  ones. 

Van  Sicklen  Speedometer 

The  Van  Sicklen  speedometer  for  Ford  cars  is  the  feature 
of  this  company's  exhibit,  made  this  year  for  the  first  time. 
Other  interesting  features  are  a  new  swivel  drive  to  the 

front  axle  spindle  of  the  Ford  and  a  back-of-the-gearset 
drive  by  a  stamped  worm  for  other  cars.  The  most  unique 
feature  of  the  new  instruments  is  the  new  black-faced  dial 

with  internal  lighting. 
Corbin-Brown  centrifugal  speedometers  for  1915  are  shown 

with  a  new  feature,  a  selective  trip  reset  on  the  odometer  by 

which  it  is  possible  to  set  the  trip  wheels  at  any  mileage.  An- 


other point  is  the  arrangement  of  the  trip  odometer  wheels 
on  the  same  spindle  as  the  season  wheels,  leaving  a  clean  dial. 

Formerly  Elyria-Dean,  Garford  speedometers  are  little 
changed,  but  several  new  flush  types  have  been  added. 

Standard  Speedometers 

Standard  speedometers  have  been  added  to  by  the  intro- 
duction of  a  Ford  model.  This  model  is  used  on  Ford  cars 
shipped  from  the  factory  as  special  equipment,  bearing  the 
Ford  trade-mark.  But  this  mark  is  not  used  when  sold 
through  dealers. 

The  HofTccker-Evans  speedlock  instruments  have  been 
changed  this  year.  Last  year  the  speed  lock  served  to  inter- 
rupt the  ignition  when  the  speed  exceeded  a  set  maximum. 
This  year,  however,  the  governor  acts  on  the  throttle-control 
rod. 

Walt  ham  Truck  Clock 

The  necessity  for  operating  trucks  on  schedule  has  led  the 
Waltham  Watch  Co.,  Waltham,  Mass.,  to  bring  out  a  special 
truck  clock.  It  is  theft  and  water-proof  and  cannot  be  set 
without  a  key. 

Stewart  Self-Winding  Clock 

The  latest  Stewart  accessory  is  the  1-year  self  winding  elec- 
tric clock.  It  is  a  flush  type  and  carries  a  small  dry  battery 
at  the  back.  The  clock  driving  mechanism  consists  of  a  short 
coil  spring.  A  contact  maker  closes  the  battery  circuit  once 
every  2  minutes,  the  current  energizing  a  magnet  whose 
urmaturc  rewinds  the  spring.  A  feature  of  the  booth  was  the 
demonstration  of  the  vacuum  gasoline  system,  the  exhibit 
consisting  of  a  portion  of  a  motor  car  chassis  with  the  system 
installed.  In  addition  a  glass  model  is  mounted  at  the  top  of 
the  engine,  a  red  fluid  being  used  to  represent  gasoline.  The 
motor  was  constantly  turned  by  an  electric  motur  and  the 
pumping  action  of  the  suction  tank  was  strikingly  demon- 
strated. 

Triple-Action  Shock  Absorbers 

Two  new  models  have  been  developed  by  the  Triple  Action 
Spring  Co.,  Chicago,  111.,  one  for  electric  cars  and  the  other 
for  trucks.  In  both  cases  the  new  feature  is  the  addition  of  a 
third  coil. 

A  new  model  has  been  brought  out  by  the  Universal  Shock 
Eliminator  Co.,  New  York  City,  in  which  the  coil  spring  is 
unusually  long  and  large.  It  is  inclosed  in  a  vertical  casing 
designed  to  be  mounted  at  the  front  end  of  the  leaf  spring. 

A  feature  of  the  Hartford  Suspension  Co.'s  exhibit  is  the 
new  multiple-disk  friction  shock  absorber  which  automatically 
increases  in  stiffness  according  to  the  severity  of  the  blow. 
This  was  fully  described  in  a  recent  issue  of  The  Automobile. 

Two  types  of  spring  shock  absorbers  are  exhibited  by  the 
Cox  Brass  Mfg.  Co.,  Albany,  N.  Y.  One  is  a  Ford  design 
selling  for  $8  per  set  of  four,  or  $4.60  for  two,  and  the  other 
is  for  larger  cars  and  sells  for  $10  per  set  of  four.  Both 
types  use  two  helical  springs  suitably  inclosed  and  both  are 
attached  in  place  of  the  spring  shackles. 

Two  new  models  have  been  added  to  the  line  of  bumpers 
made  by  the  J.  H.  Sager  Co.,  Rochester,  N.  Y.  Both  feature 
a  method  of  passing  the  bar  to  the  arms.  The  bar  is  of  chan- 
nel form,  the  flanges  being  turned  inward.  The  two  models 
differ  in  that  one  is  adjustable  to  any  frame  while  the  other 
is  for  attaching  to  a  number  of  standard  cars. 

The  latest  Grossman  bumper  for  Fords  is  designed  to 
provide  substantial  attachment  and  also  to  improve  the  ap- 
pearance. 

Along  with  the  shock  absorbers  proper,  the  Dann  Oil 
Cushion  Spring  Insert  Co.  has  developed  a  spring,  in  which 
much  of  the  shock  is  said  to  be  eliminated  by  constant  lubri- 
cation between  the  leaves.  This  is  accomplished  by  making 
up  springs  for  the  trade,  with  the  oil  inserts  in  place.  The 
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lubrication   also  lessens  the  liability  of  sprint;  breakage. 

A  similar  effect  is  the  object  of  the  Brown  Oilbox  which 
offers  an  easy  means  of  feeding  oi!  between  the  leaves. 

Champion  Spark  Plug 

A  new  Champion  spark  plug  with  a  one-piece  porcelain  is 
the  feature  of  the  Champion  line.  The  new  plug  consists 
essentially  of  two  pieces,  the  shell  and  the  large,  thick  porce- 
lain insulutor  in  which  is  cemented  a  heavy  center  electrode. 
The  points  of  the  spark  plug  are  constructed  from  a  special 
nickel-manganese  steel  alloy,  which  has  high  heat-resisting 
qualities.    The  price  is  $1.25. 

A  new  spark  plug  has  been  brought  out  by  the  Brown  Co., 
Syracuse,  N.  Y.  It  is  a  conventional  design  with  a  porcelain 
insulator.  It  is  made  in  .5-inch,  metric  and  A.  L.  A.  M.  size, 
and  the  price  is  75  cents. 

A  special  plug  for  Ford  cars  is  made  by  the  V-Ray  Co.. 
New  York  City.  In  addition  plugs  are  made  for  all  other 
cars. 

The  Benford  Mfg.  Co.,  Mount  Vernon,  N.  Y.,  is  showing 
a  Monarch  special  Overland  plug  which  is  the  same  as  the 
other  plugs  except  that  it  has  a  long  shank.  The  price  is 
75  cents. 

Charles  K.  Miller  has  brought  out  a  porcelain  spark  plug 
listing  at  50  cents.  It  has  a  blue  steel  shell  and  two-point 
electrode. 

Stanweld  Rim 

A  new  Stanweld  rim  made  its  debut  at  the  show.  Its  chief 
points  of  difference  are  that  the  side  flanges  once  applied 
to  a  casing  remain  permanently  with  it  as  long  as  it  is  used, 
not  being  removed  in  changing  tires.  These  rings  are  not 
split.  The  felloe  band  has  but  one  bevelled  face,  that  to 
the  rear.    The  rim  is  simpler  than  previous  types. 

Parker  Steel  Wheel 

Parker  pressed  steel  wheels  made  from  two  sheets  of  metal 
welded  together  after  pressed  to  shape,  was  the  feature  of  the 
Hydraulic  Pressed  Steel  Wheel  Co.,  Cleveland,  ().  Advan- 
tages claimed  are  lightness  and  the  elimination  of  the  ordi- 
nary felloe  band,  the  rim  of  the  wheel  taking  the  place  of  the 
former. 

Designed  for  the  purpose  of  enabling  nny  car  which  has 
broken  any  of  its  four  axle  spindles  to  be  towed  to  the  nearest 
repair  shop,  the  Autorescue  made  by  the  Autorescue  Mfg.  Co.. 
Streator,  111.,  consists  of  an  arm  which  is  clamped  to  the  axle 
and  carries  the  wheel  spindle. 

Shaler  Roadside  Vulcanizer 

Two  new  Shaler  vulcanizers  are  on  display.  One  is  for 
tubes  and  the  other  for  tubes  and  shoes  of  Fords.  They  are 
designed  for  roadside  work.  The  correct  amount  of  heat  is 
obtained  by  a  lamp  which  burns  gasoline  or  alcohol.  The 
price  is  $2.    The  Ford  is  $2.75. 

Brown  Vulcanixer 

A  new  vulcanixer  has  been  brought  out  by  the  Brown  Co., 
Syracuse,  N.  Y.t  which  is  based  on  a  new  principle.  The  de- 
vice consists  of  a  stove  in  which  is  placed  a  vulcanizing  iron. 
The  heat  is  supplied  by  the  combustion  of  gasoline  or  alcohol. 
When  the  charge  of  fuel  has  burned  itself  out  the  iron  is  hot 
enough  to  begin  vulcanizing  and  is  clamped  over  the  part  to 
be  repaired. 

Dayton  Pneumatic 

A  pneumatic  tire  is  exhibited  by  the  Dayton  Rubber  Mfg. 
Co..  Dayton,  O.  This  concern  is  continuing  its  airless  tire. 
The  pneumatics  are  guaranteed  for  5.000  miles. 

Economy  tubes  are  the  new  product  exhibited  by  the  Du- 
jardin  company.  1697  Broadway.  New  York  City.  These 
tabes  are  said  to  be  proof  against  blowing  out.  pinching  or 


rim-cutting.  They  consist  of  an  extra-heavy  red  tube  rein- 
forced by  a  knitted  stocking  of  Sea  Island  cotton. 

The  Marathon  Tire  &  Rubber  Co.,  Cuyuhoga  Falls,  O., 
through  its  New  York  agents,  is  showing  a  new  non-skid  tread 
consisting  of  a  number  of  V-shaped  rubber  projections  dis- 
tributed evenly  over  the  tread  at  varying  angles. 

A  newcomer  in  the  tire  field  is  the  Cordon  Rubber  Co., 
Canton.  O.,  maker  of  Gordon  tirjs.    The  feature  of  the  line  is 
the  triangle  tread.    This  is  a  non-skid  design  with  a  triangle 
shaped  raised  portion. 

D-M  Anti-Skid  Traction  Treads 

D  M  anti-skid  traction  treads  are  designed  for  solid  dual 
tires  and  are  made  by  the  Dayton  Malleable  Iron  Co.,  Dayton, 
O.  They  are  made  from  malleable  iron.  Each  tread  consists 
of  a  flat  surface  with  a  ridge  to  prevent  skidding.  The  flat 
surface  rests  against  the  tire.  These  different  units  are  con- 
nected by  means  of  hook  and  eye  joints. 

Manzel  Motor-Driven  Pump 

A  single-cylinder,  air-cooled,  gear-driven  lire  pump  for 
Kord  cars  is  a  new  offering  by  the  Manzel  Bros.  Co.,  Buffalo. 
N.  Y.  It  is  priced  at  $7.50  complete  with  steel  gears,  12  feet 
of  air  hose,  a  pressure  gauge,  and  everything  for  immediate 
installation.  It  will  inflate  a  Ford  tire  in  about  1.5  minutes 
and  it  can  be  installed  in  45  minutes.  It  is  mounted  above 
the  crankshaft  and  to  the  left  and  is  driven  by  a  gear. 

Another  Manzel  model  is  a  two. cylinder  design  which  sells 
for  $20.  Fifteen  feet  of  hose,  pressure  gauge  and  air  filter 
are  part  of  the  equipment.  It  may  be  installed  without  diffi- 
culty on  almost  any  make  of  car  as  special  fittings  are  made 
for  all  the  prominent  makes  now  in  use. 

Sanford  Single-Cylinder  Pump 

A  new  motor-driven  tire  pump  is  shown  by  the  Brown  Co., 
Syracuse,  N.  Y.  It  is  called  th*  Sanford  and  sells  for  $S.50 
complete  with  gear,  hose  and  gauge.  It  is  suitable  for  tires 
up  to  H4  by  4  inches  and  will  inflate  a  Ford  tire  in  1  minute. 
A  four-cylinder  garage  pump  is  also  new.  The  feature  of 
this  device  is  the  placing  of  the  cylinders  at  90  degrees  and 
in  the  same  plane.    It  is  electric  driven. 

Kellog  Pumps 

Four  new  garage  pumps  feature  the  line  of  the  Kellog 
Mfg.  Co..  Rochester,  N.  Y.  In  addition  a  combination  tire 
pressure  gauge  and  air  purifier  has  been  brought  out  and 
minor  improvements  are  noted  in  the  line  of  motor-driven 
tire  pumps  which  are  made  with  one,  two  and  four  cylinders. 

One  garage  pump  which  is  a  portable  type  is  completely 
inclosed  in  a  sheet  metal  casing,  keeping  the  working  parts 
away  from  the  dust.  It  is  a  complete  unit  containing  a 
motor,  air-compressor,  storage  tank  and  automatic  electric 
cutout. 

Mayo  Pumps 

Several  pumps  and  pump  accessories  are  on  view  at  the 
booth  of  the  Mayo  Mfg.  Co. 

The  most  recent  design  is  the  valve  cap  pump,  which  it 
operated  by  the  compression  of  the  motor,  but  instead  of 
screwing  into  the  spark  plug  opening  is  permanently  at- 
tached to  a  valve  cap.  It  sells  for  $15  complete  with  equip- 
ment. 

In  addition  there  is  the  spark  plug  pump  and  also  a  special 
type  for  Fords,  the  former  sells  for  $10  and  the  latter  for 
$8.  There  is  a  special  two-cylinder  garage  pump  as  well  as 
foot  pumps  and  gauges. 

Hartford  Single-Cylinder 

The  Hartford  Machine  Screw  Co.,  Hartford,  Conn.,  has 
introduced  a  single-cylinder  pump.  The  two-cylinder  model 
will  be  continued.  The  single  will  inflate  a  34  by  4  tire  to  80 
pounds  pressure  in  2.75  minutes.    It  is  gear  driven. 
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i.irie*.  The  wi»r  i*  tmnifir.*  them  \o  uur  Murea  *r.() 
nr.  *v»ry  h*rv.|  «re  heard  *S:Jwnmc  comment*  in 
lh»  »m»tinir  improvement*  that  Arwriruw  h*v* 
mail*  While  produrtJun  lix*  »li«:rlM*d  mwh  ot  our 
^wnrii'"  ftiM  de*;jtn  hMM  l**n  i-ftrritsl  »|nnt,  With 
lh]«  wtuatlnn  eonfrontin*  us.  we  can  look  to  much 
■closer  *crut;u>  df  uur  '(*»«txiT»  frx 
Ctwitl  that  l*  in  hk  will  not  be  i*^  1 

bushel  JLi  LI)  the  |)H*l 
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Recognition 

mm*  *****  (;r*i.d  rwathri  rW- 

1  -Iv.w  unre  ni.rr  .iemi.n -Inlet,  tb;.t 
in  nhnwa  is  not  waning,  un  iocroued  I 
umw  nf  2J  par  tfciit-  u^-i-injt  ulitht,  »vlt  the  mt- 
rr^pi^ilintr  nitr>il  i.f  *  *eiir  jjn,  V'Mir  n->rn  ir>:ifi|f 
pr»>;f  c-f  thi-1.  The  li.?t  la  month*  have  demon 
xtrutcd  that  Vti;  Mif  lur  fiuin  arr.Ylnjr  ul  that  point 
itt  mUnmnhile  eiiifir^vrinj;  wher*  Ir-r  r»w-.l 
v'-nusht  to  the  eventual  (foal.  Twn  yean*  niro  'nnte 
fi:w  I'luiifiiuil  the  eventual  had  arrived,  ujiH  that 
•>i:iw>  wtuild  p-rhclir-Oh  .•.ic«e  >»:■  f».r  :i*  new  intrrv.1 
wnr  ci.neerned  Hut  what  fal?*  pniphet?  th«y  were. 
*js  tliLi  yiar  (;v1i>ti:l-*.  nv.re  real  r-nir-nernnx  actU'- 
i^i  -San  ii ry  vear  fVr  *mr.*  time  A fu!  v.iu  «!•:■  n.< 
(ijivc  Id  £n  around  with  the  TtiKTiHmr**  to  *ind  m.-itiv 
of  the  Imfin-ven-rfTitt 

Pie  r.r»"»vnt  r^rim!,  .In*  to  th*  iffi-At  K-ilM*-m 
w,-.r.  I*-  epi-»:r;j.l  in  Arrerirnn  aul.nrtviliile  rl*ni(Eii.  :ti 
thn(  Kurope  n  >>'uin-'l  1"  tnke  mure  n"lir>_*  "f  t.ur 
».-iiv-p.ir-i  than  here'.'  ',  re.  Unfortunately  mir  iUtua 
of  dr-ngn  n.  t  U-L-n        hi(r*i  l^i  cunt irw-Titnl  eyra 

*•  imiiI'I  «:-*irol  Our  ..i.rly  rvu-iil(f  *ttr«ivrt> 
st.PsiH  diii  little  tu  er^t-mler  re-pnt,  si  mi  th-«r  f*rU- 
7Tn-nf.ritf5-  uiv  jjnvr.  :n  the  m:n.i«  oi  Dii.r.y  E.ir-- 
IHUMK  Th.'v  hu*y  it.  --  if'W'H  duv  -.  nvUt  f.,r  what  h:^ 
N-en  ac;.;rnph;.tiMl  nn  tr,i«  nj-V  r.r  th-  -^'iir.  Few 
-n  u:  tlrM  hitnd  nur  fnr- 


f^L'ROPK.  wiiiiih  u  *!w»jh  -ikm  in  cooperativf 
J_J  m-tiiitt*H.  hHB  at  Ust  (rcnernlly  acknnwLcdjtvil 
t  '*t  the  standardization  of  w_.rk.  uhkh  ill* 
-xiety  of  AuUim'>iiiU  Kryti"e*n»  has  bern  curryin* 
■in  in  AniiTKH  fur  »rv*Tnl  year»-  w  n>ast  vnluaWc  to 
the  *ul'mtibtle  indu«0"-  omi  thut  th*  Old  WnrM 
nc-an:nes  have  out  Imm-h  pmif rising  r»p*>llT  etioux^i 

Tw.i  ye*rn  ajpi  h  few  *care  of  Am«TlcAn  «iijttntN>t-H 
believed  that  Uio  w<n»  ...f  the  >«t»r»<liird  tvimmit- 
ttx'  haJ  lii  ninid  the  eventual  el, ruination  uf  the  eniri- 
itetr.  Mrid  (hat  rar  emciency  »-as  being  mjutvd  l>> 
the  azsrrnxivc  work  of  th*  Vfci-inuj*  Mtiii.Urd  iMinmit- 
lees.  Fnrtunattly  iun>  ff  the**  vuuirjrvr*  iiave 
been  ntiiln  cnnVMt*  within  (Se  l*?t  year,  and  tod*y 
rh#j  are  l»ud  in  prolong  the  nUndardii*tion  »-ork, 
miw  that  they  wc  th*  true  ubj#i-t  r>f  ;t,  narw-ly,  t> 
-jUc  rrfv-iiUv*  tiAitim  tiff  the  "hnulrlem  uf  the  cn«i 
tie*r.  t.-.  jrive  him  -*at!Jjfa<rt'ir>*  material*  to  work  with 
*t  Jfiwrr  i.v»5t!v.  and  to  make  it  p.i**iir.l«  for  r.lni 
purchrtiK:  matvrUii  and  fsirtJ.  ^ifw!  t-->  hip  rterd*. 
with,.,t         w*iu  for  deliveriw. 

The  pout  year  hu.i  be*-n  ft  rod-ktUr  ..ne  in  ihit 
»x.rk.  and  the  vi.ri.iiM  ,.^-in.tt^-  »t  th^ir  -j.mrterly 
"ii  a  -rhtrluk  which  haj  here- 
Tndny  th:»  rk  Is  rrvuu  up- 
t.:-daU*  thin  .it  any  nivvu.ii*  t.nw.  ui  f^t.  thr  wnrk 
k^-|iliiK  in  Ht?(i  uiih  fr^irjfi.rttirirnr.  a«.  ?.hnwn 
Wy  the-  iUnd»rriiairiir  of  tlancvs  tur  hiiriiontol  Kp* 
ii.rhuretcr*  whwh  arv  just  ncninu  f-n  thv  market 
It  it  ut  tiuxliiitl.le  aJvHt.Uitv  t..  lK.lfi  rHrt.itret«r  and 
m.:>t-'r  maVem  in  cet  thecie  i^mdiiriln  -ettled  txsfrrv 
mantifncture  iiu*  prv^rresjied  very  fxr 

What  ruj*  hcvTi  dor*  m  hut  the  cntcrl&jt  c-t  th» 
thm  ctli^v  «.f  thr  v»e.l(iv.  SL»inl»t-'Jiiljijf  th****  flimiren 
iI.j^pi  r--.t  irnprove  (he  ipfar«e(  rle-iyn  of  the  puor 
maker  or  itrpnir  tY<  d^ipn  nf  ihr  manurHf- 
tuiei  Htan.Lirdizjiijr  this  dtslsm  l»  nut  K-ne.jt  tu  r>.i> 
nt\f  nf  tuihir'^-j'*  *tn1  iciie  ii  1i:  «tti>'>M>r.  T>w**e  ^nd- 
» rrl r%  ml  urty  evi.^*Ke  liretidth  of  jr. teller t  in  the  cn- 
irincennx  Held,  but  iil.to  rH.int  tu  a  mc*t  dt>*ftvitnt 
>|ilflt  i.f  pr<viv*d  in  t.v*  nianafitf turvr*  nf  xuch 
rr.r'K  TtiiK  wiiVninif  i;f  the  view«  "f  indi vidunl.v 
'nd  vidusil  ':or«-t*rn'.  and  cr-''Ur«  of  mrrernv  :«  umi- 
nf  the  ni-^t  eiin>lderaLJ*  lnd;.:nt:on5.  nf  th*  irr^at 
lvr,*d  u..tk  iht*  Hi.   ►r«f„|»i,b.  ntfiilr.itt,^.  |k  *m.m- 

plifhinir:  und  «hen  «e  .-.ni|i»r»-  rs*^  *-..-.mpl^h- 
nxr.tj  with  kindred  wnrk  in  «t'hcr  :ndu«rte*  «v  r».r, 
•ii:lv  r-:i.  h  niu-  v.  i'llrt.  namclv.  ,u.-  S.vlety  ..f  A  ,itn 
n-. .hil«e  KninnwrH  i-  -»'tti..K  *  h.rf.-..»teT  mark  in 
the  intemctivnal  er,p, neer. tv  neld  in  thi^  wv-r.. 
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corruyiad  abate*,  d.rerlly  t,.  ta*t 


far  »tU/hMM(  le  the  -MiiL,  ...  f...i 

All  «f  ToeeJoT  the  itanoard*  cenunlt- 
tee  »ponl  »M«ncir«  the  array  &f  ttanue- 
mlar  fat  tuft  wh*a  «nH  he  preaanled 
bofure  the  OMtxgi  of  Um  aetMety  ee  ■ 
whole  u«l  l'«J««Ur  end  Taoataday. 
Men  the*  kmMJ  wt»  In  attendanrt. 
The  n««ii  of  two***  dlvaaaiea  wwrr 


hMf4  anO  the  rt-p«.'T» 
U*  T«m1>;  mtiM  IrrfWat* 
winter  wmim  of  14JS  wwa  * 


■  that  lb* 
!.•»  with 

A»(h  aeeneapliahed. 

The  humw  of  th«  reai**Uiee>  nwi- 
Ing  to  iwiMri  up  by  th*  MM  «« 
the  twrfee  .llruwne  demoted  B  different 
feature*  of  t»*  .utd»ma.!i'i,  wore,  the 
rrealiu*  ef  a  new  dtranen  fee  »■*  par 
peer  of  tr  •rfttgatit*  tlx  peeeibtlltk"*  «r 

,■  ,    .  -lililTC     '  ■•      "-"I"-  »'*      wb***  ."..I 

in  rannetletn  mKh  alien  I  rhaa*  dfr*e  of 
the  ti«M»t  gewr  art  and  the  exhibitor  of  * 
■th  i  :  i)  to  l>*  preeonted  tu  Henry 
KouUwr,  rneJrwte*  «f  Uw  aaaanWdt  «••> 
mittee,  ty  Ml  «■  >M«nltf»n 

of  th.  rateable  work  h*  haa  a  mifl^ll 
,i  - .  7  Oiree  >...-•  or  eereKe.  from 
mat*  1*14.  Mr  Seuthee*.  meat  impuf 
lent  week  km*  bee*  he  rcemeet-c.  with 
hU  r.  1b  the  -.,t  ..  -  nf  ft.  A.  E. 

lUixtinl  tlatli.  which  Uw  tee-iane  reeeg 
niaed  Li  engineering  *««tl*«  throughout 
the  arorld 

tW  twwtr*  diri*»en*  whlrh  ha»v 
bro«ht  the  mlh  af  their  f~rrh 
work  Wfi—  th.  atandartH  MM  an* 
whlrh  Will  ***»  their  reawrta  threshed 
not  ea  the  g»Mti.  mealing,  are  theee 
d»lit«  with  eWtrwwJ  MHUn 
an*  .tool,  frn-.*  eartiae*.  bra 
rarh.rwter  *Uiega,  iwrUmwi  fitting*, 
tell  and  rt-Vr  baarmira,  lUrtrk  MpM 
■toriortl.  evfceng*.  pbajejro  ear  wheel., 
•print*  ana  »oe»entlature. 

If  tha  reeult*  of  the  report*  of  the 
'  t  woo  Id   bo  vM-^-ted 
report,    twfor*  the 
*  the  following  «**-* 


dl^uaona  are 
from    tho  V«r 

■taodarda  nnmlttee  t*e  follao 
will  hae*  Wan  o^oiiyehhia: 
Tha  methadt  af  wfrtnp;  and  I 


I  ir,.. 

—aH.  wtra  and  MMl  wtr.  atari- 
tr.r  a-iiT  ll*ht:-.g  ayftMni  wtll  ho  rlaarlf- 
deflrod  and  Ow  w«*«l«l«r»  W  thaao 
two  reetoaa*  will  W  eaonaod  to  tha 
grounded -roturn  »«d  the  InaaUtad-rwturn 
iTilimi.  raapoclleely  Vu—  mtwa*  for 
the.  tyotara-  will  he  «tearrr  owtllnad  and 
matad  of  wnatrortlnr.  fttaa  chpo, 
n  will 


merited  by  the  outlining  nf  a  art  aa*  phpa 
wal  chorarM  rial  era  to  MMfe  t»»  englr-er 
ma  work  tf  ao  ee  doa.ro*.  rather  taan 
itwraly  to  Ike  thrmrr.:  f.iriaijloa  haroto 
fnro  ettpvltad  There  will  ala*  ha  tww 
ptlora  man ira.-i.ee  ipriiif  acacia  eaataad  of 


that  future  oeelgna  may  fotkrw  ■  definite 
I  eeaflJtaiendad  proetaw,  inaafar  oa  the 
radtya  of  <-*»-rature  at  tha  frame  and*. 
I|*  dewtrt  a>*d  the  oraaaot  of  drop  to  eon- 

TKe  r«n>»ee  of  to**  waabera  wtM  ho 
rt^lurod  raurh  In  the  ewreo  roonner  that 
th*  nuaaher  of  oteel  tutang  tarn  ware 
■uote  time  age-  Certain  eve  waoher 
aiaao  Wkl  ht  loooV  ta  eoaifoewi  to  eeveraJ 

Tha  aaMhod  uf  ■narwing  alda-autlet 
cwrherelera  will  ht  ataadardlead  In  the 
■o me  Banner  ee  thee*  uilng  tha  hart 
aoauel  oWngo. 

Pin*  fee  rod  and  pet*  end*  will  1* 
(tandord.  the  lilt  wf  8  A.  P  amw  thread 
aiaao  will  to  carried  aWree  1  b  Inch  U> 
aiaro  Uan  f  litekoo,  and  tha  haanlwr  of 
fan  bolt  wallha  wil  ee  reduced  to  three 
eedmte  aiaea  uetead  uf  the  Urge  oambor 
it  .-.dcliriU  wif'hi  ti:w  t«J 

A  liat  of  atandard  rwihrr  bearing  aiaoa 
will  ha  awarmttod  lo  aaanafortarara  for 
laoar  arreg  Lance  and  then  to  read  rier 
for  adeptian  by  the  aocioty. 
Cleetrw  >.l.  »oraaaaa 

A  daftnita  atar^petnt  from  which  ea 
Jodge  tha  per  forma  nee  and  capacity  ef 
•oartrtf  evmirlea 
■tandard  typo  n 
dried  In  earh  tyya  af  atmai 


■  of  nao»  plate  ■. 


I  ala*  ha 


Frew 


I  ht  ea  kid  down 


nail  haaaireja  that  will  a*  eultahl.  fee 
all  make*  .»f  unit  newer  alanta  wilt  he- 
Mm*  at  an  da  rd  The**  tell  hauling*  are 
... -Mil. •■!.«..  nf  a  atandardlatd  "»'« 
'**t  and,  ard  Mrlude  the  flywhaal  aod  the 
tea  reel 

Tata  alee*  will  a*  rwJueed  to  Hint  reg* 
Ur  aiaea  with  nine  aver  ereee  Thla  ia  a 
-  f.i  ■ .,,t-. ■  '  il.r  ttel  hai 

going  oe  during  th*  pailnaf. 

Catnliaeeer  agrlnge  wiTI  ho  e)a*w4ed 
aed  receive  a  deflnil*  nom*fKlature.  aad 
•print  halta.  Hig*.  axata  and  fitting*  will 
rereive  atari  dard  dimotawom. 

Car  porta  Iw  arrarored  ia  a  log- 
ical eetaaonr*  to  facililato  tha  toaoitia 
lure  aad  proper  hrtlng  of  port*  for  parte 
ratal**!. 

FJarlneal  EqWwoiawt  UbeUiow  RaeMWio 

The  elartrtral  eoulareewt  dieloana  avoda. 
aramg  nthera,  the  faHnweag  mrmomeno* 
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lorhla  dmn>i*t  drv.-e*  approved  by  verv 
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rMHTtnr  pVag.  be  added  to  tha  5  A.  It  data 
ahewta     Ahej  an  end  rtww  of  the  aorkai. 
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t.  laaad  rn  lb.             iWhc.jr  xt^Mutg*  (■■t1n  ri 

e*Ea>ritj  t(  ttm  battary  an:  a  rtnUt.a  csxt^na--. 

c«.    ^n   »-.-.h   tn.  half   lt*i  ,.rr   hard,  ,r.  ^ 

amacU  and  l*»~.  re»ii  nr  Iut.bhiU  Jr  ir.  r.laUn 
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upon  .lr*trk-  v»B:<r*,  lo.  -^t-.m  <Wj*t.«1 
f.*-  Ml   tit   K*  wit    .i-^lU-r..  fi.ir»rtrr 

"'":".'nni  ft-'  *ath  <-f  lb***  voti 
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.te€ir««i  f..r  *)  u.  «•;.,. «  .ip*f.ti,«.. 
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M'la^y  i».--ralrt#il  cn » c  ^  ala-lr<  tv 
htfl*  v-rarKlr.r  il'ir"  and  ™v|Or!i.  ml 
Whlfh  .»!•:  ^yi  t*,rcn*  «l;ir.i;.rd  ;r&r. 
ri,.,  ,.r  :h»  Klr^-trx  V  ah^k.  A-«>--l.--ic<. 
,.f  Arr->rk-i  *.r.l  1h#  lnrc.rr*.rjt»i  Sdi> 
i.l.l[.»1  Klwlrl;  A-f-Jlun  r^  Kr-ratvi 
II  I*  fht  optnina  af  tfcvat  d.rim-n  tha- 
tr.hff  r»»->rf.wrifW  prattK*.  .if  *.h*  «o 
rirt)  iiiiKir  I*'  rtdTarywl  f:r  int^rr^t.ir. 
■  1  ii  U'.'i r.  i  "> .  * '« '  ( h*  tjtt;  i  car  -if  ""M 
•Kliur   ill  fht*  |i*rUrtiUr 


fillc 
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dirartt 

K  Mr  A.  l.layi  arvtiatJ  liul  urh  >(jnt) 
ard  r«t ir.r>  aa  art  ri*»tt  in  lh»  r.pcrt 
wmld  Mt  i*  a-  a  .Unda--1  .-,rr 
p.r,.,„  rmma  l«  «t»ld  k.ri!7  h.  fa.r 


of  ra^tnit.  and  if  t»r-  d^lpT-r  rM  H>l 
aii.-r.  that  1*+  i"**"  tMtrv  It  .«  a  trlr-iil- 
U.  ii*  .kill  *3i1  h-i«^  *  c«->  .Tlt-r.ir, 
of  it#  i»ftt.\t  i*Tfor«*r*v  (/  ih* 
(>#rat*<  of  Ih*  dr-'if»u*i  ft  I*  ^  [>.Jiit 
thcfv  wart  Im  .>I.J«tkif.  (.Trfrf  to  '.it_ 


hr  a  ii.»t*  m.<  iiXy .  lir^jufi*  ^Ul 
„  t/  mibirl.nct.  TSi.  r. 
M-dit...,  ..f  a-tMt  rv.l.i  roc 
it.Mt*j  a  rartilr^cr  tprinr  In  ifeo  ra- 
IK-  .iiv...n,  .1  La  ai-r-1  U-  a.lcfll 
a  iHirxnilnlun  t^  lha  -*ric*j.  Ijpa.  of 
cait.tila^ar.  Tra.  ci,cra.l  pari  nf  lha  di» 
curiMti  wa»  t*i  whalhar  «  neA  tb«  tncar- 
tar  tlliiJlii-  apn.iK  n  a  canliW««r  or  nrt. 
Armr^uiK  nj  ac^ft.d  d.ttnil-Mna  at  «aa- 
U^rar  baaaj*  Lhwra  »c«ld  .till  M.  a 
deutV.  a*  to  wa.thar  cr  nt  it  .-a«  U 
rlfc*»l  a.  a  caauLvar 

TV  rrvrrr  (.f  tr.t  >lt«fHrv  lah-ela  d,.i- 
!*(■■'  w<>  «l<>  '  f.)t.,fTf>*4  wita  the  radir- 
r»tn  ir.  .'jn/iW  rf  titr  »a«a  Tbia 

««  r*..J  bf  i;  R  H»:'!  of  Uh  &>«1>^b.- 
i'->Hi»a.)i>  Th*  *t*-i  ha«r  livati  llnallt 
■irtufr*  In  r..«  t»rr*-1j,  W  fcy  S,  J*  bj 
I  1-!,  :ti  \y  4  .It  1 7  4  34  by  4.  M  h, 
4  1.2.  H  by  4  I-,  {•  «nd  lf«  ;  j  t>  I 


j  t    ru.  r«ff».'ti>'.«  ^j.r.ij  r.. .  ra«d 

ih*  r*(>*it  if  ih*-  Mit-^lli Jlly|ilr«i 
TTit-  HaikUm)  yAt  »td  r>:>4  tnd  plm  »o 
•tKiotf^f-f  wftr  In  .(f(-*ila'(*  «*it»  t,^ 
[.fli.l  f#pr-rt|.:»-l  Wfr-iii.  i^tt-llxr 
with  tK-  H.Hc  "f  ilitam.ltta.  Tn  t*la 
lit*  to  M-f*a.  O.rw.d.  tl»  r+X^  uf  IV- 

divt.ittl  fulVflt.1; 

Wr  rmnittm-i.l  (Si  filliM.tit  itarylnri] 
di«tr.-.«r»  atri  fi fur  Innai  jir^ti 
•taitriaird  aVtrr.  I  j-ir»ch  dcamat.-r.  ^i- 
baraviLa.  .utmit  X  tiaa.  t<  l«  km«n 
ai  and  rcaraa  thread. 
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THE  AUTOMOBILE 


Makers  Should  Base  Tire 
Equipment  on  Car  Weight 


By  Charles  B.  Whittelsey 

Xii-rfNuy    ami         1  or»    Mannytr.   Hmt/ord    Uubb-r  H'uiA-a 


A PNEUMATIC  tire  is  a  cylindrical 
ring  of  air  surrounded  by  a  cover- 
ing of  canvas  and  rubber  designed  to 
carry  a  load  and  to  absorb  shocks.  If 
the  cylindrical  ring  of  air  is  not  of  suffi- 
cient volume,  it  cannot  do  the  work  for 
which  it  is  designed.  The  cylindrical 
ring  of  air  should  be  under  such  a  pres- 
sure as  to  permit  the  tire  to  carry  the 
and  to  absorb  the  shock.  If  the 
of  air  used  in  a  tire  is  too 
great  its  service  will  be  similar  to  that 
of  a  solid  tire,  transmitting  the  shocks 
in  greater  volume,  thus  shortening  the 
life  of  the  car;  while  a  pneumatic  tire  of 
proper  size  and  inflation  will  prolong 
the  life  of  a  car. 

The  subjects  of  proper  tire  sires  and 
tire  inflation  are  so  closely  identified  that 
they  will  have  to  be  discussed  together. 
The  variables  to  be  considered  in  tire 
pressures  are  service,  economy  and  com- 
fort. The  nature  and  construction  of 
the  tire  covor  or  shoe  should  be  flexible 
and  yielding,  so  that  it  may  transmit 
quickly  the  shock  to  the  cylindrical  ring 
of  air. 

More  Speed,  More  Heat 

The  heat  generated  within  the  tire  has 
much  to  do  with  the  air-pressure  used — 
the  faster  the  speed  the  greater  the  heat. 
The  greater  the  heat  the  greater  the 
strain,  on  account  of  the  expansion  of 
air  within  the  tire.  Continuous  driving 
generates  excessive  heat,  as  well  as  driv- 
ing in  hot  weather.  Excessive  heat  is 
injurious  to  the  shoe  and  causes  rapid 
deterioration.  If  there  is  not  sufficient 
volume  of  compressed  air  within  the  tire, 
due  to  using  an  improper  size,  to  absorb 
all  of  the  shock  and  vibration,  the  sur- 
plus shock  and  vibration  is  transmitted 
to  the  car  and,  therefore,  shortens  the 
life  of  the  car.  The  greater  the  volume 
of  air  in  a  tire,  the  less  the  increase  of 
heat  and  strain  when  driving  under  cli- 
matic conditions  which  produce  excessive 
heat,  as  well  as  when  driving  at  great 
speed  or  doing  heavy  work. 

Degree  of  Inflation 

A  tire  should  be  sufficiently  large  not 
to  flatten  at  the  point  of  road  contact 
more  than  14  per  cent  of  its  sectional 
diameter  or  on  an  average  12  per  cent., 
to  give  good  service. 

KDITOR'B  Nnrit — Payr  rrad  btlorr  mi<»- 
utntrr  merltng  of  Snru-ly  of  Aulnmobilr 
Knginrrrm.  Stw  York.  January  «  and  7. 


A  tire  of  sufficient  volume  to  properly 
carry  a  load  with  proper  tire  pressure 
will,  if  not  properly  inflated,  deteriorate 
much  more  rapidly  from  excessive  flex- 
ing, causing  the  fabric  to  break  down 
quickly,  and  is  much  more  liable  to  punc- 
ture. Still  the  UHer  closes  his  eyes  to 
these  facts,  when  he  considers  only  the 
personal  comfort  of  the  occupants  of  the 
car,  for  he  well  knows  that  an  under- 
inflated  tire  will  give  greater  riding  com- 
fort as  it  absorbs  the  vibration  and 
shocks  more  quickly  and  thoroughly. 
After  he  has  driven  his  tire  under-in- 
flated and  received  a  much  less  than 
normal  mileage  from  it  he  is  brought  face 
to  face  with  the  increase  in  tire  expense 
which  he  has  brought  upon  himself. 

The  personal  equation  of  the  driver 
has  to  be  considered;  the  tendency  not 
to  see  that  the  tires  are  properly  inflated; 
the  manner  in  which  he  drives;  the  serv- 
ice of  the  car,  whether  for  light  or  heavy 
work,  the  climate  and  seasons,  the  geo- 
graphical location,  the  type  of  road-bed, 
the  use  of  shock  absorbers,  the  spring 
equipment  and  the  distribution  of  the 
load  of  the  car,  are  also  factors. 

Oversize  Tires 

Some  automobile  manufacturers  are 
inclined  to  equip  their  cars  arbitrarily 
with  tires  not  sufficiently  large  to  per- 
form the  required  service,  unless  inflated 
to  a  pressure  making  them  so  rigid  as 
to  cause  the  cars  to  ride  as  though 
equipped  with  solid  tires.  This  is  a 
short-sighted  practice,  for  the  reason  that 
if  the  user  keeps  his  tires  inflated  exces- 
sively, he  shortens  the  life  of  his  car 
and  increases  his  car  repair  bill,  and  the 
car  maker  does  not  retain  the  good  will 
of  his  customer,  as  he  would  by  putting 
on  tires  of  sufficient  cubical  content. 
This  condition  caused  the  tire  manufac- 
turers to  design  what  is  commonly  known 
as  the  oversize  tire,  which  was  first  pur- 
chased by  the  car  user  after  he  found 
out  that  his  car  was  under-tired,  and  has 
since  been  adopted  by  many  automobile 
manufacturers. 

For  example,  an  automobile  manufac- 
turer puts  out  a  car  that  weighs  2,500 
pounds,  fully  equipped  with  all  the  neces- 
sary accessories,  and  designed  to  carry 
a  given  number  of  passengers,  32  x  3  1-2 
tires;  these  tires  are  overloaded.  He 
knows  that  if  the  tires  do  not  give  serv- 
ice the  user  will,  undoubtedly,  buy  33  x  4 
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tires,  which  have  approximately  25  per 
cent  greater  cubical  content  than  the  32 
x  3  1-2,  but  cost  approximately  40  per 
cent.  more.  The  manufacturer  might 
have  equipped  the  car  with  a  32  x  4  tire, 
which  is  amply  large  to  carry  the  load, 
but  this  would  have  added  about  35  per 
cent,  to  the  tire  cost  of  the  manufacturer. 
He  would,  however,  not  only  have  pleased 
the  car  owner  with  the  service  from  his 
car  and  the  tires,  but  insured  him  a 
greater  mileage  on  the  first  set  of  tire* 
und  saved  him  at  least  5  per  cent,  of  the 
tire  bill  on  each  renewal. 

Oversize  Advantages 

It  has  been  stated  that  an  oversize  tire 
properly  inflated  will  not  last  longer  than 
a  regular  size  tire  pumped  up  to  its  rated 
inflation  pressure.  The  oversize  tires 
with  their  larger  cubical  content  will  per- 
form a  greater  amount  of  work,  because 
there  is  less  heat  developed  in  them. 
They  will  pass  over  stones  and  receive 
the  shocks  of  the  road  with  far  less  liabil- 
ity of  fabric  breaks,  because  of  the  addi- 
tional amount  of  cushion  in  the  air  to 
distribute  the  strain  throughout  the 
greater  area.  They  are  less  liable  to 
puncture  because  of  their  additional 
strength  and  carrying  capacity,  which 
not  only  increase  the  life  but  afford  much 
easier  riding. 

Pressure  Scale 

Tire  manufacturers  have  found  from 
years  of  experience  that  tires  inflated  to 
a  pressure  of  20  pounds  per  cross-sec- 
tional inch  will  give  the  longest  life  when 
driven  under  normal  conditions.  For  ex- 
ample: 

«lr.-   SO  pound. 

3  "    tire   .    R0  |K>und. 

3>4"   tire   "0  pound. 

4  "   tire   80  poundi 

4  4"   tire   »o  pounds 

r>    "    tire  100  pound. 

S'/j"    tire  110  pounds 

They  are  trying  to  educate  the  user 
to  sec  that  his  tires  are  kept  inflated  to 
this  pressure  by  taking  readings  with 
a  tire  pressure  gauge,  of  which  there  are 
several  reliable  makes  on  the  market  at 
a  moderate  price.  Adjustments  are  being 
made  on  this  basis.  As  in  years  gone 
by,  many  tire  users  do  not  have  a  pres- 
sure gauge,  but  judge  the  proper  infla- 
tion by  kicking  the  tire  to  see  whether 
it  is  hard  enough.  In  most  cases  where 
this  crude  method  is  used  and  a  tire 
gauge  is  afterwards  applied  it  is  found 
that  the  tires  were  from  30  to  60  per 
cent  under-inflated.  There  is.  however, 
a  great  reduction  in  the  number  of  com- 
plaints along  this  line  today. 

Permissible  Tire  Load. 

Practically  all  the  tire  manufacturers 
use  a  nearly  uniform  table,  giving  the 
weight  the  different  sized  tires  are  de- 
signed to  carry  at  a  stated  inflation 
pressure.  If  tires  were  used  in  ac- 
with  this  table,  the  pros  and 
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cons  of  tire  inflation  would  be  reduced  to 
a  minimum. 

The  following,  is  a  list  of  the  loads, 
cars  to  be  weighed  without  passengers  or 
luggage,  which  tires  of  the  different  sires 
are  designed  to  carry,  sufficient  allowance 
being  made  for  the  usual  number  of  pas- 
sengers: 

Rear  Front 
Weight  Weight 


28x2to   225  lbs.  275  lbs. 

28  x  3    350  lbg.  425  lbs. 

30x3    375  lbs.  450  lbs. 

32x3    375  lbs.  450  lbs. 

28x3to   425  lbs.  500  lbs. 


30x3  li   450  lbs.  550  lbs. 

31x3to   476  lbs.  675  lbs. 

32  x  3 14   500  lbs.  600  lbs. 

33x3to   525  lbs.  626  lbs. 

34x3to   550  lbs.  650  lbs. 

36x3to   600  lbs.  700  lbs. 

30x  4    625  lbs.  750  lbs. 

31  x4    635  lbs.  775  lbs. 

32x4    650  lbs.  800  lbs. 

33x4    675  lbs.  850  lbs. 

34  x  4    700  lbs.  875  lbs. 

35x4    735  lbs.  885  lbs. 

36  x  4    750  lbs.  900  lbs. 

40  x  4    850  lbs.  1000  lbs. 

42  x  4    900  lbs.  1050  lbs. 


32x4to                      750  lbs.  950  lbs. 

34x4to                      900  lbs.  1125  lbs. 

36x4to                      935  lbs.  1175  lbs. 

36x4to                      975  lbs.  1225  lbs. 

37x4to  1010  lbs.  1260  lbs. 

38  x  4  to  1050  lbs.  1300  lbs. 

42  x  4  to  1200  lbs.  1450  lbs. 

34  x  5                         960  lbs.  1200  lbs. 

35  x  5   1000  lbs.  1250  lbs. 

36  x  5   1050  lbs.  1300  lbs. 

37x5   1100  lbs.  1350  lbs. 

39  x  5   1200  lbs.  1450  lbs. 

43x5   1400  lbs.  1550  lbs. 

37x6to  1150  lbs.  1400  lbs. 

3Hx5to  1200  lbs.  1450  lbs. 


Eleven  New  Chassis  Seen  at  Show 

(Continued  from  page  17) 


front  seat  to  the  rear  of  the  chassis.  Another  change  in  the 
car  in  the  way  of  equipment  is  the  fitting  of  a  power  tire 
pump. 

The  drive  is  taken  through  a  disk  clutch  and  a  three- 
speed  gearbox.  The  rear  axle  is  a  Hess  bevel  floating  type. 
Both  sets  of  brakes  are  on  the  rear  wheels,  which  are  the 
wood  artillery  type,  with  34  by  4-inch  tire*. 

Considerable  improvement  in  body  work  and  in  upholstery 
is  noticeable  in  the  new  four.  The  touring  car  which  lists 
at  $1,375  is  of  streamline  tendencies.  It  has  a  slightly  sloping 
hood  and  a  moulded  line  at  the  cowl  which  eliminates  any 
sharp  edges  along  the  length  of  the  body.  The  roadster 
sells  for  $40  less,  listing  at  $1,335,  and  at  the  purchase  price 
both  cars  include  the  electric  cranking,  lighting  and  ignition. 
The  standard  color  is  a  blue  black  for  both  the  touring  and 
roadster  models. 

Jackaon  Announces  New  Four 

Another  Jackson  has  made  its  appearance  at  the  show. 
This  is  known  as  model  44,  and  is  really  a  new  edition  of 
what  was  the  Olympic  model  last  year.  The  power  plant  is 
the  same  as  that  used  in  the  former  Olympic,  being  a 
N'orthway  unit  having  the  clutch  and  gearbox  housings 
integral  with  the  crankcase.  The  rear  construction  and  the 
chassis  framework  are  really  the  same  as  the  former  models, 
but  there  have  been  some  changes  in  other  details. 

This  model  has  a  115-inch  wheelbase,  2  inches  less  than 
the  Jackson  of  last  season.  Among  the  innovations  for  the 
company  in  this  model  is  the  use  of  a  generator  ignition 
system  worked  in  conjunction  with  the  Auto-Lite  starting 
and  lighting  outfit.  The  understinging  of  the  rear  springs 
is  another  feature  new  to  Jackson  practice.  This  gives  the 
car  a  lower  appearance,  which  distinguishes  it  at  once  from 
the  older  cars. 

The  body  work  of  the  new  car  also  shows  some  departures 
from  previous  practice.  The  tendency  towards  stream  lines 
is  new  and  the  use  of  crowned  fenders  and  double-bulb  head- 
lights, with  no  side  lamps,  are  also  Jackson  departures. 

The  motor  has  I. -head  cylinders  cast  in  pairs.  The  dimen- 
sions are  4.125  by  4.75  inches.  The  gearbox  furnishes  three 
speeds.  The  rear  axle  is  a  floating  Salisbury  bevel  design 
geared  3.5  to  1.  The  tires  are  34  by  4  and  non  skids  are 
standard  equipment  in  the  rear.  It  has  a  new  type  of  one- 
man  top,  which  is  another  feature,  making  it  different  from 
otlier  Jacksons.    The  car  is  sold  fully  equipped  for  $1,260. 

National  Adopts  Spiral-Bevel  Drive 

While  apparently  the  National  six  exhibited  at  the  show 
is  that  announced  several  months  ago,  it  is  yet  a  new  model 


both  in  name  and  for  the  reason  that  several  improvements 
have  been  made.  The  principal  change  is  in  the  adoption 
of  the  spiral-bevel  drive.  Other  changes  which  are  new  for 
1915  include  a  lengthening  of  the  wheelbase  from  132  to  134 
inches,  the  mounting  of  the  starting  system  to  the  flywheel, 
instead  of  using  the  double  deck  machine  with  connection  to 
the  timing  gears  by  silent  chain,  and  the  addition  of  Hartford 
shock  absorbers  as  standard  equipment.  The  five-passenger 
body  has  been  revamped  and  now  has  divided  front  seats 
and  is  longer  in  the  tonneau,  due  to  the  2  inches  increase  In 
the  wheelbase. 

Mechanically  the  cars  are  otherwise  unchanged,  except  as 
is  necessitated  by  the  slight  alterations  enumerated  above. 
The  Eisemann  magneto  is  still  used  for  ignition,  but  the 
Westinghou8e  outfit  is  divided  into  two  units,  which  are  not 
in  any  way  connected,  whereas  the  double  deck  construction 
was  formerly  used.  As  compared  to  the  six  of  a  year  ago  the 
crankcase  is  heavier  and  more  rigid,  and  in  the  springs  silico- 
manganese  replaces  carbon  steel. 

The  power  plant  is  a  3.75  by  6.5  L-head  block,  with  water- 
jacketed  intake  and  with  inclosed  valve  mechanism.  The 
carbureter  is  a  Rayfleld  and  the  gasoline  feed  by  pressure. 

The  feature  of  the  body  work  exhibit  of  the  National  com- 
pany is  the  four-passenger  parlor  car,  which  has  individual 
seats  mounted  on  tracks,  so  that  they  can  be  placed  about  the 
body  as  desired.  If  required,  they  can  be  lifted  from  the 
body  individually.  In  the  rear  of  the  body  there  is  a  folding 
seat  which  holds  an  additional  passenger.  In  the  touring 
body  the  car  sells  for  $2,375.  Equipment  is  complete,  includ- 
ing the  top,  windshield,  speedometer,  dash  instruments  and  a 
full  set  of  tools. 


The  new  Malcolm  car  Mlllng  for  M2S 
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Reo  Profits  in 

1914,  $2,539,187 

13,516  Automobiles  Worth 

$16,332,000  Built— Extra 

Dividend— 100  Cars  a  Day 

LANSING,  MICH.,  Dee.  31— During  the  fiscal  year  ending 
October  31,  1914,  the  Reo  Motor  Car  Co.,  made  a  net 
profit  of  $2,639,187.34.  As  a  result,  it  is  stated,  that  some 
time  in  January  the  shareholders  will  be  given  one  of  the 
now  customary  Reo  melons  in  the  shape  of  another  large  ex- 
tra dividend. 

During  the  present  year  there  were  built  and  shipped  13,016 
passenger  cars  having  a  total  value  of  $10,332,000  which 
brings  the  total  number  of  cars  made  by  the  company  since 
it  started  in  business  to  a  few  less  than  70,000,  having  a 
total  value  of  $75,000,000. 

With  the  increase  of  its  capital  stock  from  $2,000,000  to 
98,000,000,  arrangements  have  been  made  to  greatly  increase 
the  production  facilities  of  the  plant  and  beginning  Febru- 
ary 1,  a  schedule  of  100  cars  a  day  will  be  maintained.  This 
week  over  2,300  men  were  on  the  pay-roll  and  this  force 
will  probably  be  increased  shortly. 

In  1914  the  Reo  company  purchased  supplies  from  manu- 
facturers and  merchants  located  in  Lansing  and  vicinity  to 
the  amount  of  $1,600,000  which  naturally  helped  the  general 
business  and  the  welfare  of  the  people  of  the  city. 

The  total  amount  of  wages  paid  during  the  year  was  $1,- 
664,577,  which  is  one  of  the  largest  total  pay-roll  accounts 
of  the  year  among  automobile  manufacturers. 

At  the  last  mtftlnit  or  the  stockholder*  it  vtvis  decided  to  change 
the  end  of  the  fiscal  year  from  AU(tu»t  SI  to  October  31.  thus  the 
annual  statements  for  1914  rover  a  period  of  14  months  Instead  of  12. 

The  total  assets  amount  to  $&, 090.158. 87  «»  compared  with  •  1.21 7.- 
474.20  In  1913  and  »3, 604.784. 05  In  1912.  The  biggest  Item  is  the  one 
for  merchandise  Inventoried  at  cost  and  which  totals  I1.92J.2I2.  or 
an  Increase  of  over  ISr.fl.rtOO  over  the  1913  account  and  rlose  to 
II.lXW.OiM)  more  than  In  1912.  The  property  nrenunt  totals  11.7*",,- 
9*9.47,  or  over  SI50.00O  more  than  In  1913  Cash  on  band  and  in  the 
banks  is  shown  to  have  been  5731.920.21  as  attalnst  jssr,,383  61  In 
1913  and  $231, 218.10  In  1912.  The  total  of  the  accounts  and  Mils 
receivable  less  reserves  Is  tGr.fi.78~>,83.  or  over  Urm.rtOO  more  than 
In  1913  Outside  Investments  whirh  totaled  I712.>«i  In  1913  and 
$714,500  In  1912  are  set  at  only  $3.r>00  for  1914. 

The  total  liabilities  consist  of  I3.0OO.IMW  capital  stock  or  an  In- 
crease of  $1,000,000  over  the  1913  and  1912  statements.  The  surplus 
at  the  end  of  the  fiscal  ye..r  was  $1  .f.92.082  07.  while  in  1913  It 
totaled  $2.0«1.768.2S  and  $l,29«.?ii2.i9  In  1912.  The  nccocints  payable 
total  $3?.7.r,78.3.'  Instead  of  $12fi.?72  In  1913  and  $2vo,S82  M  In  1912. 

In  tabulated  form  for  the  last  3  years : 
ASSETS 


Oct.  31. 
1914 

Cash  on  hand  and  In  banks..  $734,920  21 
Accounts  and  bills  receivable 

less  reserves    «R*.7«S  S3 

Merchandise  Inventory  at  cost  l,92".212.1fl 

Outside  investments    3.000. 00 

Property  account    I.7*"..!>«9  47 

Trep.xld  expenses    t,Zfil.26 

Total   ,$r.,09«.lSB.S7 

LIABILITIES 
Oct.  31. 

1914 

Accounts  payable   ,    $3.17. ",78  .V. 

Accrued  pay  rolls  and  sular.es      4.%. 293. 45 

Accrued  taxes   13  2T,  ,ii> 

Capital  stock    .    S,0.w.,f*Vi  no 

Surplus    l.«!'2.«S2.07 


Aug. 
19 


.  31, 
1913 

ISS-..3S3  fil 

212.947-3 
l,flfit,R9V-,3 

712  -.1.1)00 
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$280 .882.51 
19.7<i>i  5t 
7.170  14 
2  ooo.ooo  no 
1,29B,9«2  3:t 


Total    $5,090,158  S7    $4,217,474.20  $3.«04.784.or. 

Dort  Co.  Incorporates  for  $500,000 

Flint,  Mich..  Dee.  31— The  Dort  Motor  Car  Co.,  which  has 
just  been  organized  to  make  Dort  cars  has  been  incorporated 
with  a  capital  stock  of  $500,000— of  which  $400,000  is  com- 
mon and  $100,000  preferred— and  of  which  $217,000  has  been 
paid  in. 

The  officers  are:  J.  D.  Dort.  president;  D.  M.  Avcrill.  vice- 
president  and  general  manager;  F.  A.  Aldrich.  secretary- 
treasurer,  and  J.  D.  Mansfield,  sales  manager.  These  officers 
and  Geo.  L.  Simmons  constitute  the  board  of  directors. 
Etienne  Planche  is  the  chief  engineer  and  designer.  At  prcs- 


Automobile     Securities  Quotations 

NEW  YORK  CITY,  .Ian.  o -A  jv-mber  of  fluctuations 
marked  the  transactions  in  automobile  stocks  during 
the  first  week  of  the  new  year.  Most  of  the  stocks  made 
slight  gains  although  a  few  are  listed  lower  than  a  week 
ago.  General  Motors  common  shows  a  gain  of  4  3-4  points, 
while  the  preferred  lost  4.  Studebuker  common  gained  4  1-2. 
while  the  preferred  is  5  points  ahead  of  last  week.  Maxwell 
common  is  1  1-2  higher  and  both  the  preferred  lists  2  points 
higher.  Tire  stocks  except  U.  S.  Rubber  and  Goodrich  were 
slightly  weaker,  Ajax-Gneb  common  losing  10  points  though 
the  preferred  gained  1,  Goodyear  common  lost  5  and  pre- 
ferred 1.  Kelly-Springfield  common  lost  4;  Miller  lost  10 
points.    Stewart-Warner  common  gained  2. 
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ent  two  models,  a  touring  car  and  a  roadster,  will  be  made, 
production  beginning  in  February. 

Consolidated  Car  Co.  Buys  Abbott 

Detroit,  Mich.,  Jan.  6— Special  Telegram— The  Consoli- 
dated Car  Co.  has  been  organized  and  has  purchased  the  as- 
sets, good  will  and  trade  name  of  the  Abbott  Motor  Car  Co. 
R.  A.  Palmer,  president  of  the  new  concern,  was  during  5 
years  general  manager  of  the  Cartercar  Co.,  of  Pontiac.  A. 

C.  Knapp,  who  is  vice-president,  is  also  president  and  general 
manager  of  the  A.  C.  Knapp  Co.,  automobile  body  manufac- 
turers. M.  J.  Hammers,  who  is  treasurer  and  general  man- 
ager, was  vice-president  and  treasurer  of  the  Abbott  company. 

D.  E.  Perry,  purchasing  agent  and  F.  E.  Sangbush,  service 
manager  of  the  Abbott  company,  continue  in  these  capacities 
with  the  new  organization.  The  transfer  of  the  property  is 
said  to  have  involved  properties  aggregating  nearly  $500,000. 

E.  F.  Gerber.  principal  stockholder  in  the  Abbott  company, 
who  became  interested  in  that  concern  about  a  year  ago  is 
not  identified  with  the  Consolidated  concern.  It  is  stated 
that  the  Consolidated  Car  Co.  will  handle  the  service  busi- 
ness on  Abbott-Detroit  cars  and  that  the  original  corps  of 
dealers  throughout  the  country  is  maintained. 

Hood  Rubber  Common  Increased  $1,000,000 

Boston.  Mass.,  Jan.  5 — The  stockholders  of  the  Hood  Rub- 
ber Co.  have  voted  to  increase  the  common  stock  from 
$1,000,000  to  $2,000,000  out  of  surplus.  The  directors  later 
voted  to  issue  $150,000  of  additional  preferred  stock.  This 
makes  the  total  amount  of  preferred  stock  outstanding,  $2,- 
H00.000. 
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EW  YORK  CITY,  Jan.  6 — The  dropping  of  fine  Up- 
River  Para  rubber  from  $0.75  to  $0.72  was  the  only 
important  change  in  this  week's  market  reports.  A  weaker 
tone  developed  for  crude  rubber  and  prices  declined  all 
around.  The  depression  was  due  mainly  to  a  growing  belief 
among  some  in  the  trade  that  the  embargo  on  shipments  of 
plantation  rubber  from  England  is  likely  to  be  lifted  in  the 
near  future  or  at  least  modified  to  the  extent  that  rubber  pre- 
viously purchased  and  now  owned  by  American  interests  can 
be  brought  to  this  country.  Reports  current  that  the  English 
Government  is  endeavoring  to  divert  to  Liverpool  shipments 
of  rubber  from  Brazil  destined  to  New  York  City,  had  no 
effect  upon  the  market.  Petroleum  from  the  Pennsylvania 
veils,  went  up  $0.05  per  barrel.  Recent  reports  from  Wash- 
ington state  that  the  output  for  petroleum  in  1914  was  the 
largest  in  the  history  of  the  industry,  being  estimated  at 
232.000.000  barrels.  It  is  also  estimated  that  nearly  70  per 
cent  of  this  output  came  from  California  and  Oklahoma.  The 
petroleum  change  was  the  only  one  for  the  oil  and  lubricants 
market.  Cottonseed  oil  rose  $0.23  a  barrel  and  was  generally 
steady  with  a  better  consuming  demand.  A  better  demand 
for  electrolytic  copper  was  shown  this  week  from  domestic 
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Pratt  &  Whitney  Buy  Pope  Main  Works 

Hartford,  Conn.,  Jan.  2 — Judge  E.  B.  Gager  of  the  supe 
rior  court  of  Hartford  county  has  authorized  Colonel  George 
Pope,  receiver  of  the  Pope  Manufacturing  Co.  to  accept  the 
offer  of  Pratt  &  Whitney  of  $300,000  for  the  main  works  of 
the  Pope  company  on  Capitol  avenue.  A  hearing  on  the  peti- 
tion of  the  receiver  was  held  Thursday  of  this  week.  The 
purchaser,  a  subsidiary  of  the  Nilos-Bement-Pond  combina- 
tion, agrees  to  pay  the  broker's  commission  of  $6,000.  A  pro 
rata  amount  of  the  municipal  taxes  will  likewise  be  assumed 
by  the  buyers.  At  the  present  time  the  Hartford  Motor  Cur 
Co.  is  a  tenant  in  the  new  section,  having  purchased  the  Pone- 
Hartford  parts  business  some  time  ago.  For  the  time  being 
this  concern  will  continue  to  occupy  the  premises.  Recently 
the  Smith  Worthington  Co.  rented  a  portion  of  the  plant,  the 
lease  running  until  May  1.  The  purchase  includes  a  tract 
of  land  5«5  feet  front  on  Capitol  avenue  and  450  feet  rear 


along  the  bank  of  the  Park  river.  The  Pratt  &  Whitney 
property  bounds  the  Pope  factories  on  three  sides.  As  soon 
as  the  necessary  papers  arc  executed,  it  is  said  that  the  pur- 
chasers will  immediately  move  into  the  new  $lfi5,000  addition, 
which  means  that  employement  will  be  provided  for  many 
men  now  out  of  work. 

Fink  Reduces  Prices  on  Tires 

Nrw  York  City.  Jan.  5— The  Fisk  Rubber  Co.,  this  city, 
has  revised  its  price  list  showing  a  drop  in  several  of  the 
popular  sizes.  The  prices  on  the  plain  trend  casings  remain 
about  the  same.  The  prices  on  white  non-skid  casings  and 
tray  tubes  are  reduced.  The  discounts  and  terms  on  this 
lint  are  the  same  as  on  previous  lists.  The  fo  lowing  list 
rives  the  changes,  if  any.  in  several  of  the  popular  sizes: 
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Rubber  Makers 

in  Quandary 

Embargo  May  Force  Them 

To  Close  Their  Plants  or 

Buy  at  Exorbitant  Rates 

NEW  YORK  CITY,  Jan.  5— The  crude  rubber  situation  has 
not  been  relieved  from  the  embargo  tension  during  the 
past  week  and  as  things  now  stand  Brazil  is  the  only  country 
with  a  large  available  supply  of  rubber,  and,  it  is  being  sold 
at  inflated  prices.  American  tire  makers  will  soon  be  com- 
pelled to  decide  whether  to  buy  Brazilian  rubber  or  close  their 
factories.  A  number  of  them  are  holding  back  and  waiting 
in  the  event  that  the  British  embargo,  preventing  export  of 
crude  rubber  from  England,  will  be  lifted;  others  are  going 
ahead  and  buying  Brazilian  rubber  at  the  present  high  rates. 
Here  is  where  the  big  question  in  the  minds  of  the  manufac- 
turers arises:  is  the  manufacturer  who  is  taking  in  Brazilian 
rubber  supplies  at  high  prices  going  to  be  at  a  disadvantage 
over  those  who  wait;  that  is,  if  the  embargo  is  lifted?  It  is 
a  fact  that  the  Brazilian  prices  will  fall  60  per  cent,  if  the 
embargo  is  removed,  and  in  that  event  the  tire  manufacturer 
with  a  large  supply  of  high-priced  rubber  will  be  nipped. 
At  present,  however,  the  majority  of  the  tire  manufacturers 
are  buying  very  little  of  the  Brazilian  supply  and  arc  still 
buying  their  usual  quantities  of  British  rubber,  which  is  sell- 
ing at  about  $.50  a  pound,  and  are  storing  it  in  Singapore, 
Colombo,  England  and  Canada  for  prompt  shipment  to  New 
York  City  when  trade  is  resumed.  This  is  all  based  on  the 
hope  for  a  speedy  adjustment  of  the  embargo. 

A  number  of  suggestions  have  been  made  by  American 
rubber  dealers  who  have  suggested  the  following: 

1.  The  removal  of  the  ernb.irKo  unoVr  proper  ttuarfinteeB,  thu» 
immediately  restoring  the  nirintifacturlnir  Industry  of  this  country 
and  the  crude  ruhtM.r  industry  of  llreat  Britain  to  a  normal  and 
healthy  basis 

2.  Agreement  by  the  British  icovermnetit  that  It  will  not  remove 
the  embargo  for  tit  least  t*  month*.  Thin  plan,  it  in  Minted,  would 
;it  least  (live  stability  to  the  situation  American  manufacturer* 
could  buy  Brazilian  rubber  knowlmt  thiil  our  market  would  not 
shortly  be  Hooded  with  British  rubber 

3.  Immediate  ait  ion  by  the  American  CotiKrcsa  prohibition  abso- 
lutely the  importation  of  British  rubber  or  products,  thereof  or  any 
kind  of  manufactured  ruhher  Roods  Into  the  United  States  This 
Idan  has  nut  been  officially  presented  at  W.mhitmtoii.  hut  unortVlally 
disrussi-d. 

If  favorable  diplomatic  or  commercial  action  cannot  be  ob- 
tained by  January  10,  it  is  said,  the  matter  will  be  presented 
to  Congress  in  the  form  of  a  resolution. 

In  an  effort  to  lift  the  embargo,  B.  G.  Work,  president  of 
the  B.  F.  Goodrich  Co.,  Akron,  O.,  and  representative  of  the 
Rubber  Club  of  America,  sailed  on  the  Lusitania  to  confer 
with  representatives  of  the  British  government. 

Rubber  Imports  4,876.900  Pounds 

New  York  City.  Jan.  1— Imports  of  rubber  from  Para  to 
this  port,  from  November  28  to  December  22.  amounted  to 
4,870,900  pounds.  On  November  28,  1,208.800  pounds  came 
in.  On  December  10,  348,100  pounds  came  in  from  Para.  On 
December  16,  Manaos  brought  in  2.890,000  pounds,  the  larg- 
est shipment  that  month.  Another  shipment  from  Para 
amounted  to  285.300  arrivine  on  December  22.  Entries  for 
November  amounted  to  5,020.000  pounds.  1,220,000  pounds 
wpre  held  for  later  shipment. 

The  export*  of  Ceylon  grown  rubber  from  January  1  to 
November  10.  1014,  amounted  to  30,339,006  pounds  as  com- 
pared with  21.000,065  in  1013.  Great  Britain  was  the  biggest 
huyer  with  15,040,686  pounds  and  the  United  States  wa? 
next  with  0,108,701. 

The  total  exports  from  Malaya  from  November  4,  1013  to 
November  7,  1014.  amounted  to  81.866,044.  Great  Britain 
again  led  with  6I.9C1.710  pounds  with  the  United  State* 
again  second  with  11.857,069. 

Rubber  exports  from  the  Straits  Settlements,  East  Indies, 
from  January.  1014  to  October  amounted  to  30,046,000 
pounds.  The  October  exports  amounted  to  4,012,000  pound* 
as  compared  with  2.288,000  pounds  in  1013. 

Arrivals  of  Guayule  rubber  from  Mexico  for  the  0  month* 
ending  September  were  1. 075,676  pounds,  valued  at  $440,2<V_> 
against  4.675,708  pounds,  valued  at  $2,043,813,  last  year. 
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Car  and  Truck  Exports  During  1914 

Total  Nearly  $28,000,000 


WASHINGTON,  D.  C,  Jan.  2— The  rapid  growth  of  the 
exports  of  automobiles  and  trucks  from  the  United 
States,  which  amounted  to  nearly  $28,000,000  during  the  fiscal 
year  1914.  exclusive  of  parts  and  accessories,  reflects  the 
extraordinary  development  of  the  American  motor  car  in- 
dustry, according  to  a  statement  issued  by  bureau  of  foreign 
and  domestic  commerce.  While  the  sum  mentioned  is  not 
very  impressive  as  compared  with  the  value  of  the  motor  cars 
produced  in  the  United  States  during  the  last  year,  it  is 
nearly  forty-five  times  as  large  as  the  value  of  the  motor 
cms  imported  into  the  country  in  the  same  year,  and  thirteen 
times  as  large  as  the  exports  of  automobiles  a  decade  ugo. 

According  to  the  bureau's  statement,  the  success  of  the 
American  automobile  industry,  particularly  as  regards  low 
and  medium-priced  cars,  is  generally  attributed  to  the  Ameri- 
can methods  of  standardization,  which  make  possible  the  ex- 
tensive use  of  machinery  but  which  also  require  production 
on  a  large  scale.  Under  such  conditions  an  outlet  to  foreign 
markets  becomes  a  necessary  adjunct  to  economical  produc- 
tion for  the  domestic  demand  and  the  American  manufac- 
turers of  motor  cars  have  therefore  manifested  a  keen  in- 
terest in  the  conditions  affecting  the  marketing  of  their  prod- 
ucts in  foreign  countries. 

One  of  the  first  things  generally  considered  in  this  connec- 


tion is  the  import  duties  imposed  on  motor  cars  in  foreign 
countries.  In  considering  the  foreign  tariffs  on  automobiles 
and  trucks  in  connection  with  the  distribution  of  the  Amer- 
ican cars  exported  during  the  fiscal  year  1914,  it  would  seem 
that  the  rate  of  duty  is  not  always  the  determining  factor. 
Our  best  two  customers  for  cars  are  the  United  Kingdom, 
which  admits  them  free  of  duty,  and  Canada,  where  they  are 
dutiable  at  35  per  cent,  ad  valorem,  each  taking  about  one- 
fifth  of  our  total  exports.  Australia,  in  spite  of  its  import 
duty  of  about  $120  on  the  body,  6  per  cent  on  the  chassis,  and 
25  per  cent,  on  the  tires,  bought  American  motor  cars  to  the 
value  of  more  than  $2,600,000,  while  Argentina,  with  its  com- 
paratively low  rate  of  12  per  cent,  ad  valorem,  took  only 
about  $1,000,000  worth,  or  about  four  times  as  much  as  was 
taken  by  Brazil,  where  the  duty  is  about  1G  per  cent. 

An  interesting  feature  in  connection  with  the  importation 
of  cars  into  Australia  and  New  Zealand  is  the  requirement 
for  a  detailed  list  of  the  prices  of  the  various  component 
parts  and  accessories  as  sold  for  home  consumption,  such 
prices  being  used  as  a  basis  for  ad  valorem  duties.  This  re- 
quirement differs  from  the  provision  of  the  Canadian  dump- 
ing clause,  where  the  statement  in  regard  to  the  value  for 
home  consumption  is  required  for  the  purpose  of  preventing 
or  penalizing  unfair  competition  with  Canadian  producers 


Court  Decisions  Affecting  the  Industry 


J-M  Shock  Ab-orber  Does  Not  Infringe 

Chicago,  III.,  Jan.  5— The  court  of  appeals,  sitting  in  Chi- 
cago, reversed  the  decision  of  the  lower  court  handed  down 
last  May  in  the  suit  of  the  Blackledge  Mfg.  Co.,  Chicago, 
against  the  J-M  Shock  Absorber  Co.  and  held  that  the  J-M 
shock  absorber  does  not  infringe  the  Velvet  shock  absorber 
made  by  the  former  concern. 

Judge  Sandburn  in  the  United  States  district  court  handed 
down  a  decision  on  May  8,  1914,  stating  that  the  J-M  shock 
absorber  does  infringe  the  Velvet,  which  is  manufactured  un- 
der Patent  No.  988,229  issued  to  Charles  A.  Tilt,  March  28. 
1911.  This  patent  relates  to  a  shock  absorber  of  the  coil  spring 
type  which  prevents  excessive  shock  being  transmitted  to  the 
car  and  passengers  and  also  eliminates  side  sway. 

The  Blackledge  company  claimed  in  its  suit  in  the  lower 
court  that  the  J-M  shock  absorber  is  made  under  Patent  No. 
1,015,682  issued  to  L.  P.  Jaquet,  January  23.  1912.  Both  this 
and  the  Tilt  patent  are  similar.  The  latter  consists  essentially 
of  two  coil  springs  operating  in  cylindrical  cylinders  and  hav- 
ing a  guide  in  the  form  of  a  rod  inside  each  spring  with 
metal  sleeves  which  may  slide  up  and  down  over  the  rods 
within  the  range  of  spring  vibration.  The  decision  of  the 
court  of  appeals  brings  to  an  end  this  suit,  which  originally 
was  filed  April  13.  1913,  against  Albert  J.  Dueth  and  Alex- 
ander J.  Dueth,  doing  business  as  the  Alfredal  Co.  in  Chicago, 
and  handling  J-M  shock  absorbers. 

Motz  Wins  Cushion  Tire  Suit 

New  York  City.  Jan.  5 — The  Motz  Tire  &  Rubber  Co.  has 
won  out  in  a  suit  brought  against  it  for  alleged  infringe- 
ment on  a  cushion  tire  with  undercut  sides.  Messrs.  R.  B. 
Cadwell,  F.  P.  Johnston  and  F.  M.  Ashley,  each  holding  a 
one-third  interest  in  Patent  No.  887,997,  issued  May  19,  1908, 
were  the  plaintiffs.  Mr.  Cadwell  was  the  inventor.  The 
prayer  for  injunction  was  denied  by  the  court.  Albert  T. 
Scharps,  attorney  for  the  Cadwell  interests,  states  that  an 
appeal  will  be  made. 

Judge  Sheppard  In  hi*  memorandum  opinion  state*  that  the 
resiliency  of  the  tire  under  pressure  la  the  object  to  he  attained 
In  the  suit  and  thnt  the  opinion  of  the  court  I*  that  the  arrange- 
ment and  nhnpe  Of  the  trend,  lobes,  grooves  and  buttresses  In  the 
Mots  tire  nre  not  anticipated  In  the  Cadwell  patent 

He  goes  on  to  nay.  "The  tire  manufactured  by  the  Mots  company 
ls  slightly  different  In  construction  to  that  des. rltwd  In  Its  patent 
but  Is  substantially  the  same  and  its  features  are  so  arranged  that 


new  result*  are  obtained  .  that  is  to  sny,  the  buttresses  in  the 
grooves  He  one  uikjii  the  other  when  the  tire  Is  under  strain  or 
load  pressure  which  produce*  tire  cushioning  at  all  points  This 
cushioning  effect  seem*  to  lie  grcatl\  Improved  and  the  resiliency 
increased  by  use  of  a  double  I, .be  tread  with  a  broken  valley 
between 

"Krran  ocular  experiments  made  in  <-ourt  It  does  not  appear  that 
the  Cadwell  tire  patent  Issued  May  lit.  1>ii>\  ever  with  substantia! 
change*  in  construction  would  Ik-  capable  of  anythinut  like  the 
same  utility. 

•'The  Swlnehart  patents.  No*  sjS.Hl".'.  issued  July  1M.  lsOS,  and 
ln>2,ii 2«,  issued  November  3.  lVii*.  do  not  anticipate  the  Mots  inven- 
tion. No.  a^r..93",  for  It  Is  seen  In  those  patent*  use  was  made  only 
of  a  continuous  trend  anil  a  slight  groove  Inside  of  the  tire  " 

The  suit  was  filed  September  7.  1913.  In  the  I'niled  States  district 
court.  Southern  district  of  New  York. 


Reports  from  Receiverships 

Carthage,  O.,  Jan.  4 — In  his  first  and  final  report  as  re- 
ceiver for  the  bankrupt  Crescent  Motor  Company,  Carthage, 
O.,  Louis  J.  Huwe,  Deputy  United  States  Marshal,  declared 
that  the  affairs  of  the  company  had  been  remarkably  well 
administered.  From  September  28,  the  time  of  his  appoint- 
ment as  receiver,  up  to  the  time  of  his  appointment  as  trus- 
tee in  bankruptcy  of  the  concern,  Huwe  made  sales  and  col- 
lections amounting  to  $17,944.51.  He  spent  $8,650.56,  leaving 
a  balance  of  $9,337.51.  Huwe  reported  that  he  turned  over 
to  himself  as  trustee  this  balance,  together  with  other  assets 
of  the  company  valued  at  $101,171.55. 

Port  Huron,  Mich.,  Dec.  31 — Bids  for  the  real  estate, 
building  and  power  house  of  the  bankrupt  Havers  Motor  Car 
Co.,  were  so  low  that  none  was  accepted  by  trustee  Frank  A. 
Wilson,  who,  however,  accepted  the  offer  of  $7,500  made  by 
the  Harris  Brothers  Co.,  Detroit,  for  the  stock,  material  and 
other  accessories,  in  other  words,  the  equipment. 

Kalamazoo,  Mich.,  Dec.  30 — At  yesterday's  hearing  of 
Victor  L.  Palmer,  formerly  secretary  and  treasurer  of  the 
bankrupt  Michigan  Buggy  Co.,  referee  in  bankruptcy  W.  J. 
Banyon  learned  that  Palmer  has  liabilities  totaling  $1,600.- 
000  while  his  total  assets  are  scheduled  as  being  worth  $1,425. 
The  creditors  will  receive,  according  to  the  referee,  one 
twelfth  of  one  per  cent. 

It  also  developed  that  claims  aggregating  $1,520,172.40 
have  been  filed  against  former  president  Frank  B.  Lay.  Sr., 
of  the  bankrupt  company.    His  assets  are  scheduled  at  $87.- 
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164.08.  Most  of  the  claims  are  In  the  shape  of  notes  which 
had  been  signed  by  Lay  in  his  capacity  as  official  of  the  com- 
pany. 

Fiat-Isotta  Suit  Is  Settled 

New  York  City,  Jan.  6 — The  two  suits  brought  by  the  Fiat 
Automobile  Co.,  Poughkeepsie,  N.  Y.,  against  the  Isotta- 
Fraschini  Motors  Co.,  Milan,  Italy,  for  alleged  infringements 
on  its  yoke  construction  on  the  front  end  of  the  tube  enclosing 
tho  propeller  shaft  and  certain  improvements  in  vehicle 
frame  suspension,  have  been  dismissed,  without  costs  to 
either  party.  Both  suits  were  filed  in  1913  and  involved 
Patent  No.  1,050,049  covering  the  yoke  construction  and 
979,278,  issued  January  7,  1913,  covering  certain  improve- 
ments in  vehicle  frame  suspension.  The  inventor  of  the  first 
patent  was  Giovannia  Agnelli,  president  of  the  Fabrica 
Italiana  Automobiti  Turino.  Guide  Fornaca  was  the  inventor 
of  the  second  patent,  issued  December  20.  1910. 

Walpole  Tire  SaleSet  for  March  10 

Boston.  Mass.,  Jan.  4— The  Walpole  Tire  &  Rubber  Co. 
will  be  sold  March  10.  An  attempt  was  made  to  fix  an  upset 
price  at  $850,000,  but  this  was  defeuted.  The  sale  will  be 
made  without  restrictions,  except  that  no  bid  will  be  received 
unless  accompanied  by  a  certified  check  for  $50,000.  The 
sale  will  be  held  at  Walpole  at  1 1.30  a.  m.,  and  the  property 
will  be  sold  as  a  whole  and  as  a  going  concern  to  the  highest 
bidder. 

To  Sell  Lozier  Plant  Feb.  4 

Detroit.  Mich.,  Jan.  5 — The  Detroit  Trust  Co.,  trustee, 
will  sell  the  plant  of  the  Lozier  Motor  Co.,  Thursday  morn- 
ing. February  4  in  the  United  States  district  court. 

At  the  meeting  or  the  creditors  of  the  bankrupt  company,  hold 


lust  week,  it  wns  suggested  by  Vice-Piesidetil  Joseph  A.  Hower  of 
the  Ketrnlt  Trust  Co.  trustee,  that,  as  there  In  on  hand  in  thr 
punt  «2M.O0<l  worth  of  material  by  purchasing  IJno.OiW  worth  ot 
additional  new  material,  it  will  he  pnssihlc  to  build  100  Unler 
sixes  and  Slid  l-oiler  fours,  the  latter  to  he  sold  at  ll.onfl  and  the 
former  nt  K'.ouo.  which  would  re.iuli  in  obtaining  f900,00u. 

This  suKgcstion  was  not  adopted  by  the  creditors,  who,  however, 
voted  favontWy  upon  the  proposition  of  attorney  Ia-o  M.  Fiulxrl  that 
when  bona  tide  o!r„r*  lot  or*  are  revived  they  should  be  built 

Lansdale  in  Charge  of  Krit  Companies 

Detroit,  Mich.,  Jan.  2 — Henry  Lansdale,  general  manager 
of  the  Krit  Motor  Car  Co.,  has  been  appointed  custodian  of 
that  concern  and  of  the  Krit  Sales  Co.,  both  of  which  filed 
a  petition  of  bankruptcy  last  week.  At  the  first  meeting  of 
creditors  which  has  been  called  by  referee  in  bankruptcy  Ia* 
K.  Joslyn,  and  which  will  be  held  January  18,  a  trustee  will 
be  appointed. 

The  reason  given  for  the  present  difficulties  of  the  Krit 
Motor  Car  Co.,  was  its  inability  to  secure  financial  assistance 
during  the  Inst  few  months. 

A  d.Mlfr  speaking  about  the  mutter  mild  "In  my  territory  the 
demand  for  the  Krit  ha*  been  ureter  during  tho  Inst  2  month*  thnn 
at  any  time  during  the  whole  year.  However,  people  desiring  to 
buy  di<l  not  want  to  pay  except  on  long  terms.  Kverybody  wants 
credit,  want*  six  months  or  more  to  pay  Tor  his  car,  and.  In  most 
ca«*es  nt  the  end  of  the  sixth  month  the  money  is  not  forthcoming 
It  is  not  a  case  of  the  tu-oplc  not  having  I  he  nicney,  but  they  prefer 
to  leave  It  in  the  bank,  as  they  are  still  too  uncertain  as  to  the 
future.  The  effects  of  the  war  are  by  no  means  as  much  minimized 
or  Improved  as  people  are  saying." 

Until  the  meeting  of  creditors  January  18  only  the 
service  department  of  the  car  company  is  in  operation,  all 
other  departments  having  been  closed.  However,  dealers  can 
buy  cars  from  the  company. 


Massachusetts  Court  Holds 

Tire  Core  Patent  Invalid 

Boston,  Mass.,  Dec.  31 — The  tire  core  patent  No.  865,064, 
covering  a  collapsible  core  or  mangrel  the  object  of  which  is 
to  be  used  in  the  building  up  of  a  tire,  after  which  it  may 
be  easily  removed,  haa  been  declared  invalid. 

The  patent  which  was  granted  September  3,  1907  to  W.  C. 
State,  was  taken  over  by  the  Goodyear  Tire  tt  Rubber  Co., 
Akron,  O.,  which  brought  suit  against  the  Hood  Rubber  Co., 
Watertown  Mass.,  claiming  infringement. 

The  Goodyear  company  claimed  in  its  suit  that  the  State 
patent  covered  all  types  of  cores,  used  in  the  manufacture  of 
detachable  tires,  having  substantially  non-extensible  edges 
and  comprising  a  plurality  of  independent  sections  held  in 
ring  formation  by  one  or  more  rings  overlapping  the  inner 
portions  of  the  sections. 

The  decision,  which  was  rendered  by  Judge  Dodge  in  the 
U.  S.  district  court  for  the  district  of  Massachusetts,  stated 
that  prior  to  the  invention  of  this  core  by  State,  substantially 
the  same  construction  had  been  in  commercial  use  at  several 
other  tire  making  plants,  in  the  manufacture  of  detachable 
tirea,  having  substantially  non -extensible  edges. 

This  core  Is  made  of  four  Independent  segments  with  Inwardly 
projecting  portions  constituting  an  annular  beading,  with  a  pair  of 
rings  adapted  for  clamping  these  members  In  a  proper  relation 
to  each  other.  In  constructing  the  outer  tubes  or  wear-realm Ing  cas- 
ings of  pneumatic  tires,  thla  core  or  mandrel,  which  Is  annular,  Is 
employed  on  which  the  tire  Is  built  up  of  rubber  nnd  fabric.  During 
this  operation  the  edges  on  the  side  bands  of  the  tire,  engaged  by 
retainlng  means  of  a  wheel  rim.  are  so  formed  aa  to  render  them 
as  Inextenalble  as  possible.  After  the  tire  has  been  huilt  up  and 
haa  been  vulcanised,  the  segments  of  the  core  may  be  easily  re- 
moved. 

The  suit  Just  decided  was  filed  December  5.  1910  Another  suit 
on  the  same  patent  brought  by  the  Ooodyeir  Tire  A  Rubber  Co. 
ag-alrtst  the  AJax-Grleb  Co.  Is  now  pending  In  the  United  States  Dis- 
trict Court  for  the  District  of  New  Jersey. 

on  October  Yi,  1914,  the  de  Ijxskl  A  Thropp  Circular  Woven  Tire 
Co  .  Trenton.  .N.  J.,  wu  awarded  the  decision  in  the  U.  S.  district 
court  there  In  Ita  suit  ngalnst  the  W.  K.  Thropp  *  Sons  Co., 
Trenton,  on  a  tire  wrapping  machine  put  out  by  this  company, 
under  patent  No.  1.011.450.  dated J>ecember  12,  1911. 

Oweco  N.  Y.,  Jan.  4 — The  Owego  Car  Co.,  Inc.,  manufac- 
turer of  the  Owego  cyclecar,  with  a  plant  in  Owego  and  offices 
in  New  York  City,  at  286  Fifth  avenue  has  filed  a  petition 
in  bankruptcy  in  the  latter  city  with  liabilities  of  $43,642 
and  assets  of  $25,078. 


Universal  Rim  Co.  Claims 

Infringement  of  Three  Patents 

Cleveland,  O..  Dec.  30 — Suit  has  been  filed  in  the  U.  S.  dis- 
trict court  here  by  the  Universal  Rim  Co.,  Chicago,  against 
the  Standard  Welding  Co.  of  this  city.  The  former  claiming 
specific  infringement  of  its  three  patents  Nos.  1,095,770, 
1,095,776,  1,095,953.  These  three  patents  relate  to  demoun- 
table rims  and  are  claimed  by  the  Universal  company  to  be 
infringed  by  rims  Nos.  20  and  21,  made  by  the  Standard 
Welding  Co. 

The  patent  No.  l.ieO.TTo  ^ai*  issued  lo  Joseph  A.  AnKladu,  May 
5,  1914.  nnd  transferred  to  the  Universal  Him  Co  ,  which  claims 
particularly  infringement  of  claims  3  and  t,  which  read: 

"A  transversely-spilt,  Integrally  Hanged  tire-carrying  demount- 
able rim  having  u  hole  15  In  one  end.  in  combination  with  u  rigid 
latch  13  fixed  on  the  other  end  of  the  rim.  extending  beneath  the 
end  containing  said  hole  and  having  a  lug  to  snap  into  said  hole,  to 
connect  said  ends. 

"An  Integrally  Hanged  tile  carrying  demountable  rim  transversely 
split  upon  a  plane  inclined  to  a  radius  of  the  rim  and  having  a  hole 
15  In  one  end.  in  combination  with  a  rigid  latch  member  13  on 
the  other  end  of  the  rim.  extending  beneath  the  end  10  containing 
said  hole  and  having  a  lug  14  to  snap  Into  said  hole,  to  separably 
connect  said  ends  of  the  rim." 

Patent  No.  1,091, 77i  was  Issued  to  Erie  K.  Baker,  and  assigned  to 
the  Universal  Run  Co..  tho  patent  date  being  May  S,  1914  In  this 
patent  the  Universal  company  claims  Infringement  particularly  ol 
claims  1  and  9,  which  read: 

"A  one-piece  Integrally  Hanged  demountable  rim  of  the  bolted-on 
class  described  and  transversely  spilt  at  one  point  only  In  Ita  cir- 
cumference, in-  combination  with  a  plate  extending  across  said 
split  and  positively  and  non-adjustably  but  detachably  connecting 
the  ends  of  the  rim.  for  the  purposes  a  peel  tied 

"A  one-piece  Integrally  Hanged  demountable  rim  of  the  bolted-on 
class  described  transversely  split  at  one  point  only  In  Its  circumfer- 
ence and  presenting  straight  cut  non-Interlocking  opposed  rim  ends, 
and  means  nn  said  ends  positively  but  detachahly  connecting  the 
same  to  render  the  rim  Inexpanslble  by  the  bolting-on  devices, 
for  the  purposes  specified." 

Both  of  the  patents  above  mentioned  were  Hied  In  1910,  together 
with  something  like  forty  others,  and  In  the  following  year,  in 
February  ,  the  third  patent  upon  which  this  suit  Is  brought  was  filed. 
This.  No  1,095,953,  also  Issued  to  Maker,  nnd  patented  on  May  o. 
1914,  relates  to  a  rim  of  such  construction  that  the  rim  shall  be 
automatically  centered  upon  the  wheel  when  placed  upon  It.  It 
relates  to  Improvements  In  which  the  demountablllty  la  secured 
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view  of  the  National  Automobile  Chamber  of  Commerce  Banquet  held  at  the  Waldorf -Aetoria  Hotel.    Attendance  4SO 


Maryland  Law 

Is  Held  Valid 

WASHINGTON,  D.  CL  Jan.  6.— Special  Telegram— Thv 
constitutionality  of  Maryland's  automobile  law,  im- 
posing a  tax  on  Washington  motorists  traveling  in  that 
state  was  upheld  today  by  the  supreme  court  of  the  United 
States  in  an  opinion  rendered  by  Justice  McReynolds,  which 
was  concurred  in  by  the  entire  court.  The  case  was  thut 
of  Hendrick  vs.  Maryland.  Justice  McReynolds,  in  the 
decision  of  the  court,  affirming  the  decree  of  lower  court, 
said : 

The  suit  was  hrnuitht  In  July,  MO,  by  J,  TIlKhmann  Hendrick.  n 
Washington.  D.  C  .  motorist  who  wait  fftQUtrod  to  cutry  ■  Maryland 
license  before  he  was  allowed  lo  drive  his  our  In  the  state.  He 
decided  to  make  a  lent  rnur  of  the  mutter  ami  it  wa«  argued  before 
the  supreme  court  In  November  of  this  year.  The  decision  ot 
Justice  Mcttrynolds  cMuhlishe*  the  riKhl  of  .i  state  to  require  an 
automobillat  living  In  another  slate  to  take  nut  n  license  before 
traveling  over  Its  roads 

Good-Fellowship  at  N.  A.  C.  C.  Banquet 

New  York  City,  Jan.  6 — Colonel  Charles  Clifton,  as  toast- 
master,  struck  the  dominant  note  of  the  National  Automobile 
Chamber  of  Commerce,  Inc.,  banquet  held  at  the  Waldorf- 
Astoria  last  night,  when  he  spoke  of  the  friendship  among 
the  members  of  the  automobile  industry.  This  is  the  first 
annual  banquet  of  the  Chamber  which  represents  the  out- 
growth of  the  Association  of  Licensed  Automobile  Manufac- 
turers, the  National  Association  of  Automobile  Manufacturers 
and  the  Automobile  Hoard  of  Trade. 

There  were  480  in  attendance  representing  the  leaders  in 
the  car  industry  and  the  feeling  of  good  fellowship  exhibited 
throughout  the  evening  bore  out  Colonel  Clifton's  remark  that 
the  automobile  field  is  different  from  any  other  in  that  every- 
one seems  to  know  one  unother  and  hence  the  petty  rivalries 
engendered  by  business  competition  vanish  under  the  influence 
of  the  friendship  which  permeates  the  industry. 

There  was  but  one  sneaker,  Irvin  S.  Cobb,  who  told  of  his 
experiences  in  the  zone  of  war.  His  remark  that  the  speed 
of  the  automobile  in  bringing  wounded  quickly  to  a  place 
where  they  could  be  attended  to,  had  probably  saved  many  a 
life,  was  greeted  with  applause. 

Besides  the  speaker  the  entertainment  was  largely  made  up 
of  cartoons  of  men  prominent  in  the  industry  and  bearing 
suitable  inscriptions  which  evoked  continual  roars  of  merri- 
ment.  These  wore  thrown  on  a  screen. 


The  affair  represented  the  greatest  gathering  ever  held  of 
men  influential  in  the  automobile  industry.  The  spirit  of 
good-fellowship  which  prevailed  was  typified  when  H.  B.  Joy, 
leader  of  the  Kardo  patent  group  and  Alfred  Reeves  of  the 


Chamber  of  Commerce  waltzed  together  down  the  center  aisle 
of  the  banquet  hall  to  an  improvised  parody  entitled  "It's  a 
Long  Way  to  Judication,"  the  reference  being  to  the  present 
legal  war  between  the  N.  A.  C.  C.  and  the  Kardo  group. 

Remy  to  Move  Plant  to  Detroit 

Detroit,  MICH.,  Jan.  6 — Special  Telegram — The  first  step 
in  the  removal  to  this  city  of  the  entire  plant  of  the  Remy 
Electric  Co.,  now  located  at  Anderson,  Ltd.,  has  been  taken 
in  the  purchase  of  a  desirable  factory  property.  It  is  the 
intention  to  begin  building  operations  at  once  with  the  idea 
of  eventually  locating  the  entire  plant  here.  The  negotia- 
tions for  the  bringing  of  the  Remy  organization  here  have 
been  under  way  for  about  2  months,  the  Detroit  Board  of 
Commerce  being  largely  responsible  for  it. 

When  completed,  the  plant  now  contemplated  will  employ- 
about  200  men.  The  Remy  factory  at  Anderson  is  said  to 
employ  about  1,500  men. 

Klaxon  Removes  Competitor's  Horn  from  Show 

New  York  City,  Jan.  ti — Charging  that  a  large  motor-op- 
erated horn  exhibited  at  the  New  York  Automobile  show  by 
the  Heinze  Electric  Co.  constitutes  unfair  competition  in 
that  it  is  an  imitation  in  appearance  of  the  right  angle  de- 
sign of  the  type-L  Klaxon,  the  Lovell-McConnell  Mfg.  Co. 
caused  the  horn  to  be  temporarily  removed  from  the  show 
yesterday.  The  removal  was  upon  a  restraining  order  of 
the  Federal  court  which  will  hold  a  hearing  on  the  matter 
Friday. 

Burman  Breaks  A.  A.  A.  5  to  50 
Mile  Records  for  1-Mile  Dirt  Tracks 

BaKERSEIEI.D,  CaU,  Jan.  .1. — Special  Telegram — Barney 
Oldficld  again  met  defeat  at  the  hands  of  Bob  Burman  to- 
day, the  American  speed  kind  duplicating  the  victory  scored 
at  Los  Angeles  last  Sunday  in  the  second  of  a  series  of  50- 
mile  races  held  on  the  local  1-mile  dirt  track  and  incidentally 
establishing  new  A.  A.  A.  records  from  5  miles  to  SO  miles, 
inclusive. 

Burman  traveled  the  half-century  in  40  minutes  58  sec- 
onds. The  best  time  previously  for  this  distance  was  47 
minutes  21  seconds,  made  by  Louis  Disbrow  at  San  Jose 
Burman  lowered  the  25-mile  record  from  22  minutes  2fi  sec- 
onds to  20  minutes  28  4-5  seconds  and  cut  the  5-mile  mark 
fton  I  minutes  15  1-2  seconds  to  4  minutes  2  seconds. 
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Chicago  Tests 

Truck  Fenders 

Dummy  Trials  Fail  to  Show 

Value  of  Equipment  Required 

for  Vehicles  by  City  Ordinance 

CHICAGO,  ILL.,  Dec.  SO- -The  City  of  Chicago  today  ton- 
ducted  a  series  of  tests  on  a  new  safety  vehicle  fender  to 
determine  whether  this  type  conformed  to'  the  specifications 
•*t  down  by  the  fender  committee.  More  than  100  dealers 
from  motor  row,  most  of  them  members  of  the  Chicago  Auto- 
mobile Trade  Assn.,  witnessed  the  tests. 

The  test  is  the  initial  one  of  a  series,  the  outcome  of  the 
recent  publication  of  a  city  ordinance  a*  follows: 

Seeta.i.  :•;:.<>  1 n  shall  l„-  unlawful  f.ir  .,n>  |kt«.,ii.  firm  or 
nirihoritiHin  l.i  u*i-  .hi. I  i.jM-r.it.-  within  Hi.-  cm  of  c  In.  -an"  mo 
r '"«"!•  '  ,r  <■'»•  ll  u.  k  for  |h«  purpose  of  .  ..ri\.\  tin  r.  in  bundle*. 
>ii  .  .  lt-,  Kiftc  Li;..  «,r  wares.  merchandise  ,,r  other  niinilar  articles, 
unl.-M  .".ml  motor  car  or  m.,t..r  tiu.  k  is  provided  with  u  fender  as 
in  the  of  street  cars  operated  mid  uwl  within  wild  city,  or 

Ml.  h  .l.-.MKi.  as  shall  na-et  th.    re.pn I . -nit lit-,  for  iiHiforni  tests,  to  hv 

made  under  the  direction  of  the  clerical,  nMChfl  ill  nml  inspection 

bureau  <jI  the  I  »e|..u  tniriit  of  Police  ami  si. alt  l>.  approved  as  etH- 
etent  In  the  lieneral  Siipcrinflenilrnl  of  I'oiiee. 

Section  2.  1"|/oii  Im-Iiik  duly  approved  and  published,  this  mdi 
ti»nev  .-ff,.  t  an.l  l.c  in  force  from  and  after  .March  1,  I'M.'. 

In  the  tests  conducted  three  leather  dummies  were  used  and 
each  dummy  was  put  through  a  number  of  different  test-.. 
Triose  in  charge  have  outlined  a  scries  of  something  like  120 
nfferent  tests  for  each  fender,  using  three  different  dummies, 
«ne  representing  a  child,  another  a  youth  and  a  third  a  full- 
srrown  man.  Kach  dummy  is  placed  in  a  number  of  different 
positions,  there  being  something  like  thirteen  of  these  and 
the  vehicle  strikes  the  dummy  at  various  speeds  ranging  from 

to  15  miles  per  hour. 

In  today's  tests  the  dummy  was  invariably  curried  along 
the  ground  in  front  of  the  fender  in  all  the  tests  above  7 
miles  per  hour.  At  3  miles  per  hour  the  dummy  was  struck 
and  thrown  in  front  of  the  fender  but  the  driver,  knowing 
the  dummy  was  about  to  be  hit,  stopped  the  car  before  it 
again  reached  the  false  man.  In  other  words,  if  a  real  man 
were  struck  at  7  miles  per  hour  or  more  he  would  be  thrown 
down  by  the  fender,  ana  then  scraped  along  the  ground  until 
the  car  was  stopped.  In  the  tests  the  driver  knows  he  is 
going  to  strike  the  object  and  he  can  stop  within  a  short  dis- 
tance. In  one  test  the  dummy  is  made  to  face  the  vehicle. 
This  seems  an  unfair  test  since  a  man  facing  a  vehicle 
naturally  will  see  it  and  hence  move  out  of  the  way.  With 
the  dummy  facing,  its  feet  are  caught  under  the  fender 

Raise  Car  License  Fees  in  Ontario 

Windsor,  Ont.,  Jan.  2 — An  increase  in  the  automobile  li- 
cense taxes  which  have  gone  into  effect  in  Ontario  with  the 
first  day  of  1U15,  will,  it  iB  estimated,  result  in  increasing 
the  revenue  of  the  province  of  Ontario  by  $100,000  annually. 
The  rates  are  now  as  follows:  for  gasoline  cars  up  to  25 
horsepower,  $tf;  from  25.1  horsepower  to  35  horsepower,  $10; 
from  35.1  horsepower  to  50  horsepower,  $20;  over  50  horse- 
power. $25;  electric  vehicles,  $5.  Healers  and  manufacturers 
fee  is  $25.  for  which  they  will  be  supplied  with  five  plates  or 
markers. 

Canadian  Armored  Battery  Nearly  Complete 

Ottawa,  Ont.,  Dec.  31 — Borden's  Armored  Battery  is  the 
name  that  has  been  given  to  the  battery  of  armored  cars 
which  has  been  presented  to  the  government  by  a  number  of 
prominent  Montreal  gentlemen,  and  which  is  under  the  com- 
mand of  Major  Holland,  V.  C,  of  Ottawa.   The  battery  is  at 
present  housed  in  Montreal  awaiting  the  completion  of  its 
equipment.    The  type  of  car  which  is  being  used  by  this  bat 
'ery  is  unique  and  the  novel  lines  on  which  it  is  Wing  con- 
structed are  the  invention  of  tho  commander  of  the  battery. 
•Major  Holland.    The  car  carries  a  turret  in  which  the  quick 
firing  gun  is  mounted.    This  turret  can  be  swung  in  a  com- 
plete circle  so  that  the  fire  of  the  gun  can  be  brought  to  bear 
r>n  any  point  of  the  compass  desired.    The  swinging  of  the 
turret  is  effected  by  the  gunner,  who  to  turn  himself,  his 
turret  and  his  eun  does  not  have  to  take  his  hand  from  the 
Wch  of  hi*  weapon,  the  movement  being  entirely  effected 


by  his  feet.  There  are  many  other  novel  and  valuable  fea- 
tures to  the  cars,  among  them  being  a  triangular  shaped  loop- 
hole at  the  front  and  rear  for  rifle  lire,  and  it  enables  the 
marksman  in  the  car  to  direct  his  fire  to  either  side  as  well  as 
to  directly  in  front  of  him,  the  direction  to  which  he  is  lim- 
ited in  the  case  of  cars  fitted  with  circular  loop-holes. 
.Several  of  the  ideas  for  this  car  were  gathered  by  Major  Hol- 
land during  his  work  with  armored  cars  in  South  African 
War,  and  the  improvements  he  has  made  are  the  outcome  of 
his  experience  there. 

1200  London  Buses  Commandeered 

New  York  City,  Jan.  2— Twelve  hundred  motor  buses 
formerly  used  on  the  streets  of  London  have  been  comman- 
deered by  the  British  government  for  war  purposes,  accord- 
ing to  W.  E.  Mandelick,  secretary  of  the  Ixmdon  General  Om- 
nibus Co.,  who  has  just  arrived  in  this  country.  This  number 
is  practically  one-third  of  the  fleet  of  3.500  buses  owned  by 
the  General  Omnibus  Co,  The  chauffeurs  also  have  been  com 
mandeered  and  are  now  employees  of  the  government. 

The  bilges  are  used  as  ambulances  and  for  the  transporta- 
tion of  troops  and-supplies  of  food  and  ammunition.  Accord- 
ing to  reports  from  the  scene  of  fighting  on  the  Continent, 
which  have  been  given  out  through  the  war  department  in 
London,  the  buses  have  made  excellent  showing.  The  general 
staff  has  many  times  commended  the  drivers  for  excellent 
service. 

The  government  has  also  commandeered  the  entire  output 
of  the  factory  as  fast  as  the  buses  can  be  built  and  equipped. 

M.  &  A.  M.  Elect  Four  Directors 

Xkw  York  City.  Jan.  i> — The  Motor  and  Accessory  Manu- 
facturers elected  four  new  members  to  the  Board  of  Direc- 
tors  at  its  twelfth  annual  meetiug  held  today  at  the  Waldorf- 
Astoria.  They  are  as  follows:  I,.  M.  Wainwright  of  the 
Diamond  Chain  &  Mfg.  Co.,  E.  W,  Beach,  of  the  Manufac- 
turers' Foundry  Co.,  E.  H.  Broadwell  of  the  I'isk  Rubber  Co,, 
and  Christian  Girl  of  the  Perfection  Spring  Co.  They  will 
serve  for  3  years  and  replace  the  retiring  directors,  .1.  H. 
Foster,  of  the  Hydraulic  Pressed  Stel  Co.,  H.  E.  Raymond, 
B.  F.  Goodrich  Co..  T.  J.  Wetzel,  Spicer  Mfg.  Co.  and  C.  W 
Stiger,  Stromberg  Motor  Devices  Co. 

There  were  about  100  present  and  the  meeting  was  presided 
over  by  J.  H.  Foster,  president.  Tonight  the  annual  banquet 
at  the  Waldorf-Astoria  will  be  held  at  which  there  will  be 
100  111  attendance 

$50,000  for  Armored  Cars  in 

U.  S.  Army  Appropriation  Bill 

Washington,  D.  C,  Jan.  2— The  army  appropriation  bill, 
when  reported  to  the  house  of  representatives,  will  be  found 
to  contain  a  new  item  of  $50,000  for  the  purchase  and  manu- 
facture of  armored  automobiles  and  motor  truck*.  This  ap- 
propriation will  be  expended  under  the  direction  of  Genernl 
W.  L.  Crozier.  chief  of  ordnance. 

At  the  recent  hearing  before  the  committee  there  was  some 
consultation  with  Gen.  Crozier  when  he  appeared  before  the 
house  committee  on  appropriations.  It  appears  that  there  is 
at  present  under  construction  a  vehicle  which  is  intended  for 
experimental  use.  Gen.  Crazier  believes  that  there  will  be  no 
difficulty  in  obtaining  these  motor  cars  in  sufficient  number 
when  necessary,  inasmuch  as  the  armament  and  the  armor 
will  be  easily  and  quickly  obtainable,  and  it  is  lielieved  there 
will  be  no  delay  in  buying  the  chassis. 

It  is  necessary,  however,  to  design  the  armor  and  to  de- 
termine its  location,  the  main  noint  being  to  protect  the  vul- 
nerable parts  of  the  engine.  The  quest  of  the  army  experts 
at  present  is  in  the  direction  of  a  satisfactory  model,  Gen. 
Crozier  believing  that  several  of  the  types  now  in  commercial 
use  may  be  easily  converted  to  armored  cars  of  the  necessary 
powers  of  resistance  to  attack.  The  armored  car  is  intended 
lo  carry  two  machine  guns  and  eight  men.  including  the 
driver.  It  is  proposed  to  have  three  places  in  the  car  where 
the  machine  guns  may  be  operated  and  so  arranged  that  the 
ordnance  may  be  shifted  to  meet  the  necessities  of  a  particu- 
lar occasion. 

The  results  obtained  with  the  armored  car  in  Europe  have 
imnressed  the  officers  as  suggesting  a  new  form  of  mounting 
ordnance,  but  a  vehicle  of  this  sort  may  not  be  as  available 
in  this  country  as  it  is  in  a  Continental  European  war.  be- 
cause of  the  lack  of  roads  in  the  United  States  which  would 
render  the  armored  car  serviceable  t«  the  extent  it  has  been 
evidently  used  abroad  during  the  present  war. 
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French  Factories  Want  Workmen 

Many  Automobile  Makers  Working  Overtime  on  War 
Orders— Small  Export  Business  Started — Touring  Cars  in 
Convoy  Work — Four- Wheel-Drive  Tractors  in  Demand 

By  W.  F.  Bradley 

Special  Reprcsenlatiw  of  THE  AUTOMOBILE  with  the  Allied  A,mu-> 

in  Trance 


T-vARIS,  Dec.  23— During  the  months  of  August,  Septem- 
ber  and  October  there  was  a  drop  in  the  English 
automobile  exports  of  $1,536,340,  while  the  imports 
fell  $5,910,880  during  this  period. 

France  is  the  greatest  loser  in  this  diminished  trade.  Up 
to  the  end  of  July  the  volume  of  business  done  by  both  Eng- 
land and  France  was  considerably  above  the  average,  there 
being  every  indication  that  1914  would  be  a  record  year. 
The  first  3  months  of  the  war,  and  particularly  the  first  2. 
will  doubtless  prove  to  be  the  most  unsatisfactory  for  the 
European  factories. 

Workmen  Needed 

The  declaration  of  war  stopped  all  business  and  for  a 
month  there  was  complete  stagnation.  Gradually  the  fac- 
tories got  to  work  on  army  orders,  with  the  result  that  at 
the  present  time  very  few  firms  are  closed,  and  some  are 
working  at  full  pressure.  The  work  is  not  uniformly  spread 
over  the  industry,  for  certain  factories  produce  types  of  cars 
unsuited  for  military  purposes  and  have  failed  to  secure 
contracts  for  ammunition.  In  France  the  greatest  difficulty 
is  to  secure  sufficient  men.  The  army  authorities  are  con- 
senting to  release  hundreds  of  men  in  the  automobile  trade 
when  it  is  found  that  they  can  be  better  employed  in  the 
factories  than  in  the  firing  line.  Numerous  Belgian  mechanics 
have  found  work  in  the  French  factories.  Notwithstanding 
this,  the  cry  is  still  for  more  men,  and  at  practically  all  the 
French  factories  the  Hands  Wanted  notice  is  constantly  dis- 
played. 

As  an  example  of  the  change  which  has  come  over  the 
industry,  the  Darracq  factory,  which  was  practically  closed 
during  the  month  of  August,  is  now  running  700  men,  all 
of  them  working  overtime,  and  is  increasing  the  staff  every- 
day. Two-thirds  of  these  men  are  making  shells,  the  re- 
mainder are  producing  cars  to  be  used  for  ambulance  work, 
doing  army  repair  work,  and  producing  a  small  number  of 
cars  for  the  foreign  markets.  Out  of  700,  Delage  had  forty 
men  left  when  mobilization  was  completed.  The  force  is  now 
500  strong,  working  7  days  a  week  and  \t  to  14  hours  a  day. 
There  was  a  big  stock  of  cars  in  hand  when  the  war  broke 
out,  but  as  orders  have  been  placed  by  the  French  and 
Belgian  governments  for  light  trucks  and  ambulances,  the 
number  of  chassis  in  hand  is  now  very  small.  In  addition 
to  cars,  big  quantities  of  shells  and  aeroplane  arrows  are 
being  produced.  All  the  heads  of  departments,  including 
Chief  Engineer  Michelat,  have  been  released  for  army  service 
in  order  to  keep  the  factory  running. 

Active  on  Tractors 

Fanhnrd  is  working  at  full  capacity  on  trucks,  four-wheel- 
drive  tractors,  touring  car  chassis  to  be  used  as  light  trans- 
ports, and  a  certain  amount  of  private  car  work.  Certain 
sections  of  the  works  are  under  military  orders,  the  directors 
of  the  company  being  employed  at  the  factory  under  direct 
military  control.    Renault  is  specializing  in  four-wheel-drive 


tractors,  armored  cars,  and  trucks.  Other  firms  producing 
large  numbers  of  trucks  for  the  French  army  are  Saurer, 
Delahaye,  Bcrliet,  Aries,  Bayard-Clement,  Mors,  Latil,  and 
DeDion  Bouton. 

Very  satisfactory  prices  are  being  obtained  for  army  con 
tracts.  In  some  cases  firms  having  held  back  their  stock  of 
touring  car  chassis  have  now  been  able  to  sell  them  for  light 
convoy  or  ambulance  work  at  an  increase  of  15  per  cent  on 
ordinary  rates.  It  is  maintained  that  this  increase  is  justified 
by  reason  of  the  higher  cost  of  raw  material.  At  any  rate, 
the  army  does  not  object  to  paying  the  higher  amount. 

No  Private  Trucks 

Requisitions  of  private  trucks  stopped  10  days  after  the 
declaration  of  war,  when  there  were  no  more  trucks  left  in 
private  service.  Since  then  the  army  has  been  getting  its 
supplies  direct  from  the  factories.  In  Paris,  as  well  as  in 
many  other  districts  of  France,  the  requisition  of  private  cars 
has  stopped,  for  it  is  found  that  the  factories  can  meet  the 
demands,  and  the  service  given  by  cars  coming  direct  from 
the  works  is  more  satisfactory  than  that  of  vehicles  taken 
straight  out  of  private  service.  At  the  outbreak  of  the  war 
cars  had  to  Ik-  secured  at  a  moment's  notice,  and  the  only 
possible  plan  was  for  private  cars  to  be  taken.  Now  that  it 
is  a  question  of  maintaining  the  numbers,  or  of  gradually 
increasing  to  meet  the  shortage  of  horses,  deliveries  of  series 
of  cars  from  the  factories  is  obviously  much  more  suitable 
than  the  taking  of  individual  cars  from  the  private  owner. 
The  method  of  requisitioning  was  for  owners  to  be  informed 
by  means  of  placards  that  their  cars  must  be  presented.  At 
the  outbreak  all  machines  had  to  be  presented,  and  most  of 
have  been  enough  voluntary  presentations  of  cars  to  meet 
them  were  taken.  Since  the  first  few  weeks  of  the  war  there 
ail  requirements.  A  general  scale  of  payment  is  arranged 
in  advance,  but  a  certain  amount  of  latitude  is  allowed  the 
officer  in  charge  of  the  operations. 

Tire  Factories  Busy 

There  is  plenty  of  activity  in  the  tire  factories.  Michelm. 
Bergougnan  and  Goodrich  have  their  solid  tire  sections  under 
military  control,  and  produce  exclusively  for  the  army  author- 
ities. Immense  stocks  of  pneumatics  have  been  requisitioned 
in  the  Michelin,  Dunlop,  Continental.  Goodrich  and  Ber 
gougnan  factories,  but  there  is  no  direct  interference  with 
the  supply  of  pneumatic  tires  to  private  customers,  providing 
army  orders  are  given  preference. 

The  Continental  Tire  Company's  factory,  near  Paris,  was 
seized  by  the  French  government  some  weeks  ago,  but  the 
works  are  now  running  under  the  direction  of  a  government 
manager  and  for  the  benefit  of  the  army.  The  machinery 
put  into  force  is  that  of  a  receivership.  Whether  the  factory 
will  finally  be  wound  up  and  the  proceeds  handed  over  to  the 
company,  whether  it  will  be  transformed  into  a  French  com- 
pany, or  whether  the  whole  will  be  seized  remains  to  be  seen. 
There  are  literally  thousands  of  German  firm«  in  France 


Digitized  by  Google 


I 


January  7,  lair, 

being  run  under  the  same  conditions  at  the  present  time; 
when  peace  conditions  are  discussed  it  will  be  decided  whut 
shall  be  done  with  these  businesses.  The  number  of  auto- 
mobile and  kindred  firms  seized  is  not  particularly  high.  It 
comprises  Continental,  Bosch,  Mea  magnetos,  Mercedes  show 
rooms  and  factory,  and  such  German  agencies  as  Benz,  Opel, 
Horsch.    Mathis.   and    some    of   the   ball-bearing  makers' 

Workmen  Scarce 

The  heads  of  the  various  automobile  factories,  arc  now 
faced  with  the  problem  of  getting  enough  men  to  execute  the 
orders  they  have  in  hand.  Practically  all  the  work  has  come 
from  the  French  and  Belgian  army  authorities.  Big  orders 
have  been  placed  for  commercial  vehicles;  the  factories 
specializing  in  trucks  have  never  been  slack,  but  they  are 
now  busier  than  ut  any  period  since  the  outbreak  of  the  war. 
A  big  use  is  also  being  made  of  touring  car  chassis  as  light 
trucks.  Many  of  these  orders  are  for  the  Belgian  govern- 
ment, for  this  nation  has  long  made  use  of  private  car 
chassis  for  transporting  goods. 

The  French,  however,  are  also  finding  the  value  of  lfl- 
horsepower  chassis,  fitted  with  pneumatic  tires,  carrying  a 
covered  platform  body,  and  capable  of  moving  one-half -ton 
loads.  These  are  the  ordinary  touring  car  chassis  with  rather 
heavier  springs,  a  bit  lower  gearing  and  less  inclined  steering 
column.  Convoys  of  ten  or  twelve  vehicles  of  this  type, 
all  of  one  make  and  equally  loaded,  can  travel  with  the  regu- 
larity of  a  train,  bringing  goods  forward  with  greater 
rapidity  than  is  possible  with  ordinary  trucks. 

Factories  Make  Shells 

The  greatest  amount  of  work,  however,  undertaken  by  the 
French  automobile  factories  is  the  making  of  shells,  gun  fit- 
tings and  aeroplane  darts.  As  all  the  factories  are  within 
a  radius  of  ti  miles  of  the  city  of  Paris,  they  ure  very  con- 
veniently situated  for  this  work.  Renuult,  PePiori  Bouton, 
Darracq.  Unic,  Pelage,  Delaunay-Belleville  are  particularly 
busy  on  this  class  of  work,  some  of  these  firms  having  received 
an  unlimited  order  and  many  of  them  aiming  to  turn  out  1.000 
shells  a  day. 

The  greatest  demand  is  for  lathe  men,  although  there  is 
also  plenty  of  work  for  the  hardening  departments.  Every 
available  man  is  snapped  up  as  soon  as  he  is  liberated  from 
military  obligations.  In  certain  cases  machinists  are  set  free 
from  military  duties  in  order  to  work  in  the  factories.  Gov- 
ernment inspectors  see  to  it  that  these  men  are  actually  em- 
ployed on  army  work,  and  not  on  the  private  business  of  the 
company.  When  men  are  released  from  the  army  they  have 
to  return  to  the  factory  originally  employing  them.  Others 
released  because  of  some  physical  infirmity  unfitting  them  for 
service  in  the  field,  are  free  to  work  where  they  wish,  and  in 
order  to  secure  such  men  the  automobile  factories  are  increas- 
ing the  rate  of  pay. 

France  In  Exporting 

There  is  also  a  certain  development  in  the  passenger  car 
situation.  Although  there  is  still  an  official  restriction  on  the 
exportation  of  automobiles,  the  authorities  are  now  allowing 
cars  to  go  out  of  the  country  when  not  required  for  military 
purposes.  One  cross-channel  route  to  England  is  working 
regularly  on  this  class  of  transportation.  The  result  is  that 
cars  are  being  sent  to  England  and  then  shipped  abroad  to 
various  destinations.  The  volume  of  business  is  not  great, 
but  it  is  as  much  as  the  factories  can  handle  with  their 
present  limited  staffs.  It  appears  that  orders  for  high-grade 
cars  were  not  generally  cancelled  by  customers  outside 
Europe  and  deliveries  are  now  being  made  after  a  ^-months' 
delay. 

New  Pari*  Buses 

There  is  an  important  order  awaiting  the  French  factories 
for  the  replacement  of  the  1.100  motor  buses  taken  off  the 


47 

Paris  streets  when  war  broke  out.  The  new  design  for  these 
buses  has  been  approved,  and  comprises  a  number  of  body 
changes,  but  very  few  modifications  in  the  chassis.  This 
order  cannot  be  given  out  to  foreign  firms,  and  as  the  fac- 
tories capable  of  executing  it  are  too  busy  with  army  pro 
duction,  it  is  being  made  to  stand  over  until  a  more  con 
venient  moment.  In  the  meantime  Parisians  have  to  find 
other  means  of  locomotion. 

The  knowledge  that  automobile  orders  have  gone  to  Ameri- 
can firms  does  not  worry  French  automobile  manufacturers. 
It  is  recognized  that  if  orders  have  been  sent  abroad  it  is 
because  they  cannot  be  executed  at  home,  and  that  the  arrival 
of  these  vehicles  will  not  have  any  influence  on  the  normal 
trade  of  the  country  under  peace  conditions.  If  America 
can  help  to  make  up  the  French  and  Russian  deficiencies, 
there  is  also  the  possibility  that  she  may  attempt  to  do  the 
same  for  Germany. 

French  Repair  Departments 

The  repair  departments  of  all  the  French  automobile  fai 
tories  are  working  under  high  pressure.  There  are  hundreds 
of  touring  cars  which  have  covered  200  miles  for  100  consecu- 
tive days.  Some  have  done  more,  for  it  must  be  remembered 
that  army  cars  travel  as  much  by  night  as  by  day,  and  are 
only  held  up  to  allow  the  driver  to  obtain  food  and  sleep 
An  unskilled  or  rough  driver  will  probably  wreck  his  machine 
under  such  conditions.  A  clever  driver  will  keep  his  car 
going  all  the  time,  but  at  the  end  of  20,000  miles  it  will  have 
need  of  a  factory  visit.  It  is  on  such  work  that  the  repair 
departments  are  now  busy.  Drivers  obtain  2  or  3  days'  leave 
of  absence  in  order  to  make  a  quick  trip  to  Paris  and  there 
have  the  repair  work  carried  out  with  the  least  possible  delay 
As  all  the  work  is  of  an  urgent  nature,  some  of  the  factories 
havc  made  arrangements  to  keep  staffs  ready  for  night  and 
Sunday  work. 

Tire  economy  is  not  considered  at  the  present  time.  Shoe 
are  run  until  they  burst,  then  left  on  the  roadside.  Partly 
worn  casing  which  under  ordinary  circumstances  would  be 
carried  on  the  car  until  they  could  be  given  to  the  repair 
department  are  thrown  away  for  lack  of  carrying  capacity 
and  for  lack  of  a  tire  repair  department  to  treat  them. 

Another  of  the  little  wastages  is  gasoline  and  oil  tins 
French  gasoline  is  delivered  in  l-gallon  tins,  and  English 
gasoline  in  2-gallon  vessels.  Every  driver  carries  from  1  to 
10  of  these  cans  on  his  car  as  a  reserve  supply,  and  as  he 
has  no  means  of  refilling  them,  he  almost  invariably  throws 
them  away.  As  each  can  is  worth  15  cents,  the  wastage, 
multiplied  by  thousands,  would  lie  considered  important  in 
times  of  peace;  under  war  conditions  it  is  negligible. 

Boillot  Too  Daring  for  French  General 

New  York  CITY,  Jan.  4 — According  to  a  cable  to  the  S>  » 
York  Time*,  Gen.  Joffre  has  selected  a  new  chauffeur,  a  re- 
servist named  Edmond  Theodore  from  Niort,  who  passed  his 
conscript  service  as  a  naval  mechanic.  His  former  driver 
was  Boillot,  the  famous  racing  driver,  whose  eagerness  to 
gratify  the  General's  fondness  for  speed  caused  him  to  take 
unnecessary  risks.  After  one  particularly  hairbreadth  es 
rape  Gen.  Joffre,  without  reproaching  Boillot,  quietly  an- 
nounced his  intention  of  making  a  change,  not  owing  to  Ihi 
danger,  but  because  Boillot's  daring  swerves  kept  him  awake 

SkaTTi.k,  Wash..  Dec.  .'II — An  automobile  holding  company 
that  will  engage  in  the  selling  or"  used  cars  on  an  elaborate 
scale  on  the  Pacific  Coast  is  now  Iwing  formed  by  L.  H.  Rose, 
formerly  connected  with  the  Studcbnker  and  Lozier  factories 
on  the  Pacific  ("oust,  and  Paul  Smith,  former  sales  manager 
of  the  Studebaker  Corp.  The  company  is  to  be  incorporated 
with  a  capital  stock  of  $50,000  and  will  act  as  a  holding  com 
nnny  for  a  chain  of  stores  along  the  entire  Pacific  Coast  from 
Seattle  to  Bakersfield.  Cal.  Headquarters  will  lie  established 
in  San  Francisco. 
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Miscellaneous  Items  of  the  Industry 


Pennsylvania  Fees  Total  $1,085,039.50 

Hakhisihirg.  Fa..  Jan.  2-- Automobile  licenses  netted  the 
state  of  Pennsylvania  $1,085,039.50  for  the  year  1914.  The 
statement  of  licensee  just  issued  shows  that  10<>,401  pneu- 
matic tired  cars  were  licensed;  6,453  solid  tire  machines; 
1.17li  tractors  and  1  IS  trailers.  Over  52,000  drivers  and  op- 
erators received  licenses  and  dealers  were  given  privi- 
lege to  operate  cars  pending  sale.  Thus  far  30.000  pneu- 
matic tired  vehicles  and  3,500  solid  tire  machines  hove  been 
licensed  for  1915. 

Des  Moines,  1a.,  Jan.  2— The  revenue  of  the  state  of 
Iowa  from  motor  cars  during  the  year  1914  wus  S1.025.00O 
and  the  total  number  of  automobiles  registered  wus  106,000. 
This  was  the  announcement  of  the  state  motor  vehicle  depart- 
ment at  the  end  of  191 1.  It  is  expected  that  the  automobile 
registration  in  Iowa  will  pass  the  1,'iO.OOO  mark  this  year. 
Receipts  in  the  state  department  are  now  running  'over 
<  1 0.000  n  day. 

Northwav  to  Show  Eight  at  Chicago 

Detroit.  Mich.,  Jan.  4— Keepi  ng  step  with  the  public  de- 
mand the  North  way  Motor  &  Mfg.  Co.,  Detroit.  Mich.,  is  pre 
lull  ing  to  place  on  the  market  an  eight-cylinder  motor  of  the 
already  well-known  V-form.  The  decision  of  the  companv 
follows  experimenting  over  a  considerable  period.  The  first 
motor  which  will  have  cylinders  measuring  1-2  by  4  1-2. 
lin  ing  an  S.  A.  E.  horsepower  rating  of  39.2,  will  he  exhibited 
at  the  National  Automobile  Show  in  Chicago  during  the  week 
January  22  to  :J0. 

To  Huild  500  Twombly  Taxieabs 

New  York  City,  Jan.  2-  The  Twomblv  20-cents-a-mile. 
two-passenger  taxicab  which  it  had  been  planned  would  he 
placed  in  service  here  January  1  by  a  cab  company  will  not 
appear  on  the  streets  until  March  15  and  then  under  the 
management  of  W.  Irving  Twombly,  the  maker.  He  has 
toured  the  Twombly  Taxicab  Co.  with  $.'{00,000  capitalization 
•inde:  the  New  York  laws  and  is  preparing  to  build  500  cabs. 
About  twenty-five  of  these  will  be  ready  for  service  March 
15.  He  has  also  added  a  cab  which  will  carry  four  passengers 
atid  will  build  on  the  proportion  of  80  per  rent,  for  two  pas- 
sengers and  20  per  cent,  for  four  passengers.  The  rates  will 
be:  two  passengers,  25  cents  the  first  mile  and  5  cents  a  quar- 
tet thereafter.  Four  passengers,  :to  cents  the  first  mile  and  7 
cents  a  quarter  thereafter. 

1915  Buick  Averages  21.75  M.  P.  G. 

Seattle,  Wash..  Dec.  31— In  an  unofficial  combined  speed, 
economy  and  endurance  test,  between  Seattle  and  Vancouver. 
B.  C,  on  December  24,  a  1915  model  25  Buick  touring  ear 
•arrying  five  passengers  covered  the  174  miles  in  6"  hours  and 
15  minutes  and  the  round  trip  in  14  hours  and  4  minutes. 
Only  10  gallons  of  gasoline  were  consumed  on  the  round  trip, 
an  average  of  21.75  miles  to  the  gallon. 

I.ansinvj.  Mich..  January  S—  K.oh  of  the  l\|.h>  ■„..„  ;,,„i  women, 
from  th.-  offl.-H  i.o>  ;iii<I  ihi-  telephone  R*rl  to  the  henl*  of  tin- 
varlou*  departments,  of  tin-  l'.-o  Motor  far  ('*>..  and  th.-  Iy>.  Motor 
Trip  k  Co.  »vi»  Riven  ,i  $:.        I  coin  as  :i  New  Veal's  pre»ent 

In  former  sears  the  employee!*  n.,,.IV,.,|   ,,  ,,f  profits, 

insi'il  upon  their  annual  w  .iri  s  This  rorm  of  il istrltoit I* >n  has  not 
l>r**ven  satisfactory,  ln-nuw  it  <<>ulil  not.  owinR  to  the  general  In- 
dustrial conditions,  result  In  R  fair  appropriation  Tor  each  employee, 
some  departments  Closing  pari  of  the  yenr  during  the  ilull  season. 
Aim.,  in  others  men  were  temporarily  laid  off 

Lincoln  Highway  Dei-oration  for  Detroit  Show 

DETROIT.  Mich.,  Jan.  1  To  this  city  or  rather  to  the  De- 
troit. Automobile  Dealers'  Assn.,  will  go  the  credit  and  honor 
of  presenting  in  connection  with  the  annual  uutomobile  shows 
ntie  of  the  most  attractive  new  decoration  schemes.  There 
will  be  several  different  decorative  schemes,  as  a  matter  of 
fact,  but  the  principal  one  will  be  the  Lincoln  Highway  which 
will  be  shown  from  coast  to  coast  in  a  series  of  forty  panels 
of  alwut  18  by  14  feet  and  which  will  represent  the  mn»t  in- 
teresting and  picturesque  scenes  in  every  state  along  the 


rumous  highway.  This  will  be  the  decoration  of  the  main 
passenger  car  showroom,  in  the  second  and  larger  one  of  the 
two  show  buildings. 

The  first  building  will  house  the  commercial  cars  and 
trucks.  Front  the  truck  building  to  the  passenger  car  build- 
ing the  visitor  will  have  to  go  through  a  30-foot  passage 
which  will  be  put  up  in  the  shape  of  a  grotto. 

The  first,  floor  of  the  pleasure  car  show  will  be  a  Japanese 
garden  in  which  red  and  mahogany  will  predominate.  On 
the  next  floor  will  be  the  Lincoln  Highway. 

New  York  City,  Dec.  31— The  vehicle  equipment  depart- 
ment of  the  Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.,  is  opening  sales-service  locations  in  this  city. 
Cleveland,  Detroit,  Chicago  and  Indianapolis.  It  will  prob- 
ably open  similar  stations  on  the  Pacific  ("oast.  In  New 
York  City,  the  station  is  at  250  West  Fifty-fourth  street;  in 
Cleveland,  at  2025  Euclid  avenue;  Detroit,  on  Woodward  ave- 
nue; Chicago  at  2007  Michigan  avenue  and  in  Indianapolis 
at  127  North  Meriden  street. 

Germany  Using  Castor  Oil  as  Lubricant 

Ukp.sk,  Switzerland,  Dec.  28—  German  agents  are  at- 
tempting to  procure  castor  oil  from  neutral  countries.  Ger- 
many requires  this  especially  for  oiling  the  motors  of  aero- 
planes and  motor  cars  which  are  used  in  very  low  tempera- 

•III  e 

74,906  Fords  in  Past  4  Months 

Detroit,  Mich..  Dec.  31— The  Ford  Motor  Co..  reports  that 
in  the  4  months  ending  November  30  there  were  74,900  Ford 
cars  sold  and  delivered.  This  demonstrates  quite  conclusively 
that  the  tremendous  Ford  schedule  of  .'SOO.OOO  cars  for  the 
year  is  being  maintained. 

Cleveland  Spends  $1,000,000  on  Cars 

Cleveland,  O.,  Jan.  2— Cleveland  owns  51,000,000  worth 
more  automobiles  this  year  than  it  did  in  l!l  13,  according  to 
the  tax  returns  compiled  by  County  Auditor  Zangerle.  The 
average  value  of  automobiles  returned  for  taxation  was 
S796.  The  total  return  for  this  year  amounts  to  $5,790,000 
as  against  $1,940,000  a  year  ago. 

Keeton  Continues  Four-Cylinder  Model 

Kkanteord,  Ont.,  Jan.  2 — Keeton  Motors,  Ltd.,  will  con- 
tinue its  35-horsepower,  four-cylinder  chassis  for  1915.  The 
car  has  a  Northway  power  plant,  Delco  starting,  lighting  and 
ignition;  Salisbury  axles,  the  rear  one  floating,  and  is 
equipped  with  Hyatt  roller  bearings.  It  has  »  V-shaped 
radiator  and  wire  wheels  and  has  left  drive  and  center  con- 
trol. It  is  furnished  only  as  a  five-passenger  touring  car, 
finished  in  real  leather,  and  provided  with  mohair  top  and 
complete  equipment.  It  sells  at  $1,390  in  Canada.  Until 
1913  the  company  marketed  a  six-cylinder,  48-horsepower 
model,  which  was  superseded  by  the  present  one  for  1914. 

Lee  Oldfield  Has  Ten-Cylinder  Racer 

Minneapolis,  Minn.,  Dec.  31 — Lee  Oldfield.  the  racing 
driver,  has  under  construction  here  a  racing  car  with  ten- 
cylinder,  two-cycle  rotary  motor  of  the  aeroplane  type  with 
.;-inrh  bore  and  stroke  and  air  cooling.  Piston  displacement 
is  210  cubic  inches  on  this  basis,  or  well  within  the  300-inch 
limit.  Plans  were  drawn  several  months  ago  and  the  motor 
parts  have  been  completed.  The  engine  is  to  be  assembled 
soon  and  then  tests  will  start.  It  is  planned  to  keep  the  car 
within  10  pounds  of  'he  A.  A.  A.  limit  of  1,000  pounds  for 
racing  cars. 

New  York  City,  Jan.  4  —The  taxicab  companies  in  this 
city  have  lost  their  fight  for  a  private  taximeter  rate  as 
airainst  the  legal  fare  set  by  the  Aldermen  todav,  when  Mayor 
Mitchel  approved  the  amendment  to  the  ordinance  puttine 
every  vehicle  operating  with  a  meter  under  the  public  hack 
law. 

The  terms  of  the  amendment  mean  that  the  owners  must 
either  operate  the  meters  at  the  legal  rate  or  take  the  meters 
off  their  machines  if  they  wish  to  charge  more. 
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THREE  Buildings  for  MotoKart— 
Plans  for  The  MotoKart  Co.'s 
new  shop  at  Scrunton,  Pa.,  show 
three  manufacturing  buildings 
numbers  one,  three  and  four,  two  of 
them  60  by  300,  one  60  by  260,  and  each 
three  stories  in  height;  a  power  plant  40 
by  80  and  a  three-story  storage  and  ad- 
ministration building  60  by  250,  a  total 
of  over  200,000  square  feet  area,  approx- 
imately 5  acres  under  roof.  While 
foundations  and  supporting  columns  are 
planned  for  three  stories,  it  is  the  com- 
pany's intention  to  erect  each  building 
two  stories  in  height  before  adding  the 
third,  this  so  as  to  earlier  carry  out  the 
planned  sequence  of  manufacturing 
operation.  Building  No.  1  now  being 
erected  will  ultimately  become  the  com- 
pany's general  machine  shop,  all  parts 
of  the  car  being  manufactured  therein 
and  transferred  via  bridge  passages  to 
the  second  floor  of  building  No.  3,  which 
will  be  known  as  the  unit  assembly  de- 
partment, and  where  individual  parts 
will  be  grouped  to  form  motors,  axles, 
steering  gears,  etc.,  the  finished  units 
being  delivered  to  the  lower  floor  of  the 
same  building,  which  will  be  the  chassis 
assembly  room.  The  progress  of  the 
will  be  towards  the 


rear  of  the  plant,  the  finished  chass.es 
crossing  an  open  court  to  the  floor  of 
building  No.  4,  the  general  assembly 
department,  bodies  being  manufactured 
in  the  upper  floor  of  the  same  building. 
The  routine  of  manufacture  as  planned 
is  one  calculated  to  insure  continuous 
progress  of  material  and  the  lowest  min- 
imum of  productive  cost.  Differing 
somewhat  from  many  up-to-date  plants, 
where  perhaps  centralization  has  been 
carried  out  to  an  extreme,  each  of  the 
three  manufacturing  buildings  of  The 
MotoKart  Co.'s  plant  will  constitute  an 
independent  unit,  having  its  own  store- 
room, lavatories,  employees'  entrance, 
etc.,  and  receiving  needed  materials  di- 
rect through  the  open  courts  dividing 
these  buildings.  Detailed  plans  have 
now  practically  been  completed,  and 
building  No.  1  should  be  under  roof  by- 
March  lfi. 

Firestone  Uses  24,000.000  Pounds  Steel 
-The  Firestone  Tire  &  Rubber  Co.,  Ak- 
ron, O.,  used  24,000,000  pounds  of  steel 
Inst  year  in  the  manufacture  of  its  rims. 
The  storage  of  the  raw  steel  required 
15,386  square  feet  of  floor  space.  A  force 
of  400  men  and  a  working  floor  space  of 
150,000  square  feet  are  used  in  the  rim 
plant.    There  are  sixteen  electric  weld- 


ers, one  of  them  specially  constructed  to 
handle  stock  14  inches  wide.  Sixty  auto- 
mobile manufacturers  will  use  Firostorc 
rims  during  the  coming  year. 

Takes  Over  Columbia  Car  Plant  — 
Alterations  are  now  in  progress  at  the 
former  plant  of  the  Columbia  Motor  Cur 
Co.,  Hartford,  Conn.,  uccjuircd  by  the 
Billings  &  Spencer  Co.  tor  some  time 
past  the  Billings  &  Spencer  Co.  has  been 
putting  the  works  in  shape  looking  to- 
wards ultimate  occupancy.  Because  of 
the  general  objection  to  the  forge  depart 
ment  of  the  company,  at  present  located 
in  a  residential  section,  the  move  of  thi* 
portion  of  the  present  plant  to  the  new- 
quarters  is  logical.  These  have  been  ma- 
terially improved.  In  fact,  the  original 
two  forging  departments  of  the  Colum- 
bia plant  are  being  remodeled  into  one 
approximately  350  feet  long  and  80  feet 
wide.  The  old  roof  is  being  replaced  by 
a  steel  affair.  A  machine  department  is 
to  be  installed  in  the  north  wing  and  tin- 
head  room  increased.  Under  the  im- 
provement  plan  a  new  boiler  house  is  to 
be  built.  Structural  steel  is  being  lib 
erally  used  throughout  the  building. 
Large  cranes,  capable  of  carrying  about 
twenty  tons,  are  to  be  installed.  The  al- 
terations will  cost  about  $100,000. 
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»-l«  Philadelphia  Show  Metro- 
politan   Bldjr..  Philadel- 
phia Auto.  Trade  Aasn. 
11-K  Buffalo.      N       Y..  Show. 

Broadway  Auditorium. 
A   <_'  of  Buffalo. 

U  Detroit.  Mich.  Show 

l»-2»  Cleveland,  O..  Show..  Cleve- 
land Automobile  Show 
Co..  F.  H.  Caley,  Mgr. 
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„jirr.  N.  Y..  Show.  Ex- 
tM.sltlon  Park.  Rochester 
Auto  Trades  A«sn. 
.  Lancaster.     Pa..  Hlemenz 
Auditorium. 
Montreal,  Que..  Show.  Allen 

tfSStr^^HtogSfifc 
Trade  Awn..  T.  C.  Klrhy. 

23-30  Porftliid.  Ore..  Show. 

21-10  Chtcaito.     III..  Automobile 

Show.  Collaeum  and  First 
Regiment  Armory. 

«-S0  Fall  ftlver.  Maw.  Show 

Buffalo,  N.  T.,  Show, 
way  Auditorium. 
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orlal      Hall,  Columbus 

Auto  Club  and  Columbus 

Auto.  Trade*  Aasn. 
Minneapolis,   Minn.,  Show. 

National  Guard 

Minneapolis  Auti 

Trade  Aasn 
.  Portland,  Ore..  Show.  Port-      *'r>>  27  •  •  • 

land  Auto  Trade  Aaan. 
Toledo.    O..    Show.  Toledo 

Auto  Show  Co. 
.  Louisville,       Ky„  Show. 

Louisville  Auto.  Dealers' 

A**n..     First     Regiment      Mar  8-13 

Armory. 

Marinette.     Mieli  ,  Show, 
Healers  Afsns    of  Mari- 
nette and  Menominee. 
.Kalamazoo.    Mich..    Show,     -Mal   ,i  u 

Armory. 
.Toledo,  {>.,  Show,  Terminal 

Btdg..        Toledo        Auto.       Mar.  8-13. 
Sliuws  Co..  H.  W.  Blevtns 
.Kansas  Cilv.  Mo.,  Show. 
Eau  Claire.  Wis..  Eau  Claire      Mar.  8-13 

Auto.  Dealers'  Aasn. 
.  Peoria,   lit  .   Show,    Peoria      Mar.  14 
Auto     Ji      Motor  Cycle 
De:lterw. 

Grand  Rapids.  Mich..  Show. 
Kltngman  Furniture  Ex- 
position    BlrlK,  Grand 
Rapids    Herald;    C.    L      Mar,  IT. 
Merrlman. 

.  Omaha,  Neb..  8how,  Audi-  April  
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axna  -  Pacific    Expoeltlon  June  16.   . . 

Co. 

.Syracuae.     N,     Y..  Show. 

Syracuse    Auto    Dealers  June  25.... 

Aasn.  .    H.    T,    Oardncr.  July  4  

Mar.  Aug.  20.21. 

.Ft-   Dodge,  la..  Show.  Ar-  Sept.  20-25. 
C     W.  Tremaln. 


New   York  City,   S.   A  K, 
Metropolitan    Se.  Meet- 
ing; rtetK)rt  of  l<e«,-:irrli 
Committee   or.  Kcros.-m 
Carbureters.        H«.  ar.  Ii 
Com     Report    on  Nor 
Electric  C  o  n  t  i  n  u  o  u  , 
Toniue  Transmission 
San  Francisco,  Cat.  Pana- 
ma-Pacific Expoaition, 
Grand  Prize  Race,  Pana- 
ma -  Pacific  Exposition 
Grounds ;  Promoter,  Pan- 
ama-Pacific Expoaitlon 
Co. 

.  .     Boston.  Mass ,  Show.  Me- 
chanics    Bldg..  Boston 
Auto  Dealers  Asj 
ton  Commercial 
Veh.  Aaan. 
New    York   Cilv,   Made  In 
the  P.  S    A.  Exhibition. 
Grand  Central  Palace 
Canton,  O.,  Show,  Auditori- 
um. Stark  Co  Auto.  Show 
and  Electrical  Exposition 
Des     Moines,     la..  Shuw. 
C.  G  Van  Vliel 
.  .    San  Francisco,  Cat.  Pana- 
ma -  Pacific   Cup  Race. 
Panama  -  Pacific  Exposi- 
tion Grounds  .  Promoter. 
Panama  -  Pacific  Exposi- 
tion Co. 
.    Venice,  Cn!  ,  300-Mlle  Road 
Race. 

Calumet,  Mich  ,  Show.  Coll- 
aeum. 

Boston,  Maaa.,  A.  A  A.  An- 
nual Meeting. 
Indianapolis.  Ind..  500-Mile 
Race.  Indianapolis  Motor 
Speedway. 
.  .  . Galesburg.    111  .  Two-mile 
Track  Meet. 
....Chicago,     III..  Speedway. 
500-Mile  Rare.  Speedway- 
Park  Assn. 
.  . .  .Sioux  City,  la,  Track  Meet 
,  .  .  .Tacoma.  Waah  ,  Road  Race 

 Elgin.  111..  Road  Race 

,  .  .  San    Fmnclacn.    Cat,  In- 
ternational Engineering 
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Motor  Men  in  New  Roles 

VELIE  Makes  Important  Changes— 
The  board  of  directors  of  the  Velie 
Motor  Vehicle  Co.,  Moline,  IIS.,  as 
well  as  of  the  Velie  Engineering 
Co.  have  elected  R.  R.  Bush,  for- 
merly sales  manager,  to  the  office  of 
manager,  and,  as  tne  title  implies,  he  will 
have  full  charge  over  the  entire  affairs 
of  both  concerns  hereafter.  G.  H.  Lloyd 
is  placed  in  charge  of  sales,  filling  the 
office  made  vacant  hy  the  advancement 
of  Mr.  Bush  while  W.  II.  Morgan  con- 
tinues in  sales  jurisdiction  over  the  trade 
in  Illinois,  Iowa  and  Wisconsin.  H.  T. 
Wheeloek  assumes  charge  of  the  adver- 
tising department  in  addition  to  his  affili- 
ation with  motor  truck  sules. 

Hart  Manager — J.  T.  Hart  is  general 
manager  of  the  Auto  Parts  Co.,  Chicago. 
111. 

Heath  Sales  Manager  -  C.  B.  Heath 
has  been  appointed  general  sales  man- 
ager for  the  Bantam  Anti-Friction  Co., 
Bantam,  Conn.,  with  headquarters  at  the 
factory. 

Trumbull  President  Hartford  Auto 
Parts — J.  H.  Trumbull  hus  been  elected 
president  of  the  Hartford  Auto  Parts 
Co.,  Hartford,  Conn.  James  Carney  has 
been  elected  treasurer  of  the  company. 

Wheeler  Makes  Change — T.  Wheeler, 
who  was  district  sales  manager  of  the 
Chalmers  Motor  Co.,  Fort  Worth,  Tex., 
is  now  general  manager  of  the  Bryant 
Machinery  Co.,  that  city,  which  will 
handle  the  Chalmers  cur. 

Harper  Heads  Newark  Truck  Club 
David  Harper  was  unanimously  chosen 
president  of  the  recently  organized  Motor 
Truck  Club  of  New  Jersey  at  a  meeting 
held  last  week  at  the  clubhouse  of  the 
New  Jersey  Automobile  and  Motor  Club, 
Newark,  N.  J. 

Smith  Heads  Brooklyn  Lexington 
The  Lexington  Sales  Co.,  Inc.,  with 
warerooms  and  service  stations  at  1174 
Bedford  avenue,  Brooklyn,  N.  Y.,  has 
been  formed  with  A.  T.  Smith  at  the  head 
and  M.  J.  Swetland  as  business  and 
financial  manager. 

Kramer  Severs  Overland  Connections — 
F.  W.  Kramer,  of  Grand  Rapids,  Mich., 
formerly  manager  of  the  Grand  Rapids 
Overland  Co.,  has  severed  all  connections 
with  that  concern  in  order  to  devote  his 
time  to  his  other  interests.  Mr.  Kramer 
left  in  December  for  a  vacation  trip. 

George  Resigns— C.  A.  George,  for  4 
years  in  the  export  sales  department  of 
the  Willys-Overland  Co.,  Toledo.  O..  has 
resigned,  and  has  become  export  man- 
ager for  the  O.K.  Light  Delivery  Truck 
Co.,  Detroit.  He  has  left  for  England, 
where  he  will  establish  his  European 
headquarters  for  the  present. 

Boulden  Chase  Sales  Manager — H.  T. 
Boulden  assumed  the  general  sales  man- 
agership of  The  Chase  Motor  Truck  Co., 
Syracuse,  N.  Y..  on  January  4.  Mr. 
Boulden  will  have  entire  charge  of  sollinf; 
and  in  addition  will  look  after  all  ad- 
vertising. E.  A.  Kingsburv  continues  as 
secretary  and  treasurer,  while  Mr.  Chase, 


who  ha*  had  charge  of  sales,  will  devote 
his  entire  time  to  the  manufacturing  and 
production  end  of  the  business. 

Reeves  Pilot  Representative — J.  F. 
Reeves,  formerly  of  Dallas,  Tex.,  has 
been  appointed  California  representative 
for  the  Pilot  ear,  with  headquarters  at 
San  Francisco,  and  will  establish  agen- 
cies in  the  territory  north  of  Bakersfield. 
The  Wilshire  Automobile  Co.,  Los  An- 
geles, will  control  the  southern  portion  of 
the  State. 

Ris  Heads  N.  Y.  Knight  Tire— L.  I. 
Ris,  who  for  the  past  year  has  been  a 
traveling  sales  representative  for  the 
Republic  Rubber  Co.,  in  New  York  State 
and  Connecticut,  has  been  appointed 
manager  of  the  New  York  City  branch 
of  the  Knight  Tire  &  Rubber  Co.,  Can- 
ton, O.,  which  is  just  being  opened  at  21 F. 
West  Fifty-first  street.  New  York  City. 
Mr.  Ris  was  formerly  connected  with  the 
Century  Tire  Co.,  in  charge  of  its  Buffa- 
lo branch,  and  worked  under  the  direc- 
tion of  H.  J.  Woodard,  general  manager 
of  that  company.  Mr.  Woodard  is  now- 
eastern  district  manager  of  the  Knight 
Co.,  and  will  direct  the  operation  of  the 
Knight  branches  in  Boston,  New  York. 
Philadelphia  and  Baltimore. 


Garage  and  Dealers'  Field 


Mutty  Moves  in  Boston— The  L.  J. 
Mutty  Co..  Boston,  Muss.,  has  moved  to 
175  Congress  street. 

Opens  Delaware  Tire  Agency — With 
C.  C.  Matthews  as  manager,  a  local  sales 
branch  of  the  Delaware  Tire  Sales  Co. 
has  been  opened  at  15  West  North  street. 
Indianapolis,  to  sell  Delaware  tires  in 
Indiana. 

Hartford  Pierce-Arrow  Service  Station 

— S.  A.  Miner,  Pierce-Arrow  distributor 
for  northern  Connecticut,  has  opened  up 
a  fully  equipped  service  station  at  10T> 
Albany  avenue,  Hartford,  Conn.  The 
building  has  just  been  completed. 

Columbus  Kissel  Enlarges  Territory— 
The  Kissel  Service  Co..  241  North  Fourth 
street,  Columbus,  O.,  recently  organized 
with  C.  G.  McCune  as  general  manager, 
hus  taken  the  agency  for  the  Kissel  Kar 
in  seventeen  counties  in  central  Ohio. 
Sub-ugencics  will  be  established  later. 

Polack  Tire  in  Motor  Mart— The  Po- 
lack  Tire  &  Rubber  Co.  hus  leased  the 
store  at  10  Wesi  Sixty-second  street, 
New  York  City,  in  the  Motor  Mart,  with 
7,500  square  feet  of  basement  spuce,  the 
rear  portion  of  the  second  floor  for  its 
executive  offices  and  the  large  electric 
sign  on  the  roof. 

Prohibits  Gasoline  for  Washing — -Safe- 
ty Director  Holmes  of  Cincinnati,  O.,  has 
given  orders  prohibiting  the  use  of  gaso- 
line in  the  wu  hing  of  cars.  A  number 
of  tires  have  recently  taken  place  throueh 
the  use  of  gasoline  in  that  manner.  Di- 
rector Holmes  suggested  that  coal  oil. 
which  is  not  as  volatile  as  gasoline,  in- 
used. 

Fire  Destroys  Lancaster  Garage  The 

Overland  Garage,  located  on  West  Main 
street.   Lancaster.  ()..  owned   hy    I..  K 


Huddle,  was  completely  destroyed  by  hre 
recently,  entailing  a  loss  of  approxi- 
mately SJSO.OOO.  in  all  about  sixty  cars 
of  all  kinds  were  burned.  The  garage 
caught  lire  through  the  back  fire  on  an 
engine,  and  a  number  of  gasoline  explo- 
sions occurred.  In  all  ten  new  cars  wen- 
saved  from  the  flames. 

Los  Angeles  Co.  Enlarges— The  Carl- 
ton -  Faulkner-Bowles  Co.,  Los  Angeles, 
Cal.,  has  taken  over  the  large  building 
on  Eleventh  and  Flower  streets,  former- 
ly occupied  by  the  Thomas  Motor  Car 
Co.,  having  outgrown  the  location  on 
Tenth  and  Hope  streets.  The  annex  is  to 
be  used  as  a  salesroom  for  Jeffery  trucks 
and  as  a  service  deoot  for  the  Fiat, 
McFarlan  and  Jeffery  pleasure  cars 
handled  at  the  agency's  old  location. 

(Jets  Out  Automatic  Salesman— The 
Standard  Woven  Fabric  Co.,  Framing- 
ham.  Mass..  has  gotten  out  a  handy  brake 
lining  cabinet  which  is  called  the  Auto- 
matic Salesman.  Each  cabinet  is  built 
so  as  to  hold  700  feet  of  brake  lining, 
each  roll  having  a  separate  compartment 
and  revolving  on  a  separate  axis,  so  that 
the  desired  quantity  can  be  easily  rolled 
off  at  any  time.  Another  innovation  is 
the  marking  of  its  goods  with  plain  white 
lines  at  intervals  of  exactly  1  foot. 

Re  my  Acquires  Detroit  Location — H. 
W.  Griffith,  general  manager  of  the 
Remy  Electric  Co.,  Anderson,  Ind.,  closed 
a  deal  lust  week  involving  the  purchase 
of  a  tract  on  East  Grand  boulevard,  De- 
troit, near  the  Packard  Motor  Car  Co.'s 
plant,  having  a  frontage  of  500  feet  on 
the  boulevard  and  a  depth  of  150  feet. 
A  building  to  house  the  engineering,  ex- 
perimental laboratories  and  drafting  de- 
partments, as  well  as  Detroit  branch 
and  service  station,  with  about  20,000 
feet  floor  space,  three  stories  high,  will 
be  erected  at  once  and  will  probably  be 
ready  for  occupancy  in  between  two  and 
three  months,  at  which  time  the  depart- 
ments mentioned  above  will  be  moved 
from  the  main  plant  at  Anderson,  Ind. 

Changes  in  Philadelphia— Before  or 
during  the  Philadelphia  Show  Week. 
January  9  to  10,  several  motor  car  com- 
panies will  indulge  in  a  general  shifting 
of  locations,  more  changes  taking  place 
than  ever  before  during  a  similar  period. 
The  Lee  Tire  &  Rubber  Co.,  now  located 
at  334  North  Broad  street,  will  remove 
to  t;»;o  North  Broad  street.  The  Colonial 
Motor  Co.,  330  North  Broad  street,  local 
distributers  of  the  R.  C  H.  and  the  Par 
tin-Palmer  cars,  goes  to  (>C>4  North  Broad 
street.  The  properties  334-336  North 
Broad  street  will  be  made  into  one.  the 
enlarged  building  to  be  the  home  of  the 
Chevrolet;  Ml".  North  Broad  street  i? 
at  present  occupied  by  the  Hupmobile, 
but  the  Hupp  company  will  remove  two 
doors  Itelow,  332.  The  Johnson  Motor 
Car  Co.,  handling  the  Haynes  and  Saxon, 
is  to  occupy  the  present  quarters  of  the 
Overland  car,  132-134  North  Broad  street, 
the  Overland  company  having  leased  the 
building  at  the  northeast  corner  of  Broad 
and  Wood  streets,  the  old  Fiat  headquar- 
ters. The  Fiat  company  has  already  re- 
moved to  Chestnut  street,  west  of  Eight 
eenth. 
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Cleveland  Public  Librae 


Power  and  endurance  combined 
with  beauty  and  refinement  find 
their  hinhest  motor  car  expression 
in  the  splendid  PATHFINDER. 

E-.-sides,  this  car  comes  equipped 
with  a  detachable  limousine  top 
which  nay  be  attached  or  re- 
moved in  an  hour  without  chang- 
ing the  body  in  any  way,  not  even 
so  much  us  rearranging  the  elab- 
orate wiring.  " 

If  interested  in  a  caftapf  the  high- ' 
refinement,  marketed  at  the 


MAGAZINE  LOAN  COLLECTION 
Date  when  duo  marked  below 


refinement,  marketed  at  the 
conservative  price,  be  sure 
call  on  us  at  the  Chicago  show, 
space  B-6  or  write  us  for  complete 
information. 


MOTOR  CAR  MFG.  COMPANY 


1 134  Division  Si. 


IndianapolU.  Indiana 
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Wdl  kiMMa  Uscn 
•I  the  AC  Uac 

Apperioo 

Buick 

Cadillac 

Chalmers 

Chase 

Chevrolet 

Col* 

Commerce 

Cartercar 

Dodge  Bros. 

Dort 

Federal 

Ferto 

General  Motora 
Haynra 

Har  ley- Davidson 

Henderson 

Hudson 

Hupp 

Jackson 


Try  This  When  Your  Motor  Is  Hot 

Nearly  all  plug  manufacturers  make  this  claim  :  Our  plugs  do  not 
leak  compression — WHY?  Because  this  feature  is  essential  to  insure  an 
efficient  spark  plug. 

Plugs  that  leak  are  the  cause  of  many  defects  that  are  not  generally 
attributed  to  the  spark  plugs.  Pre-ignition — Inability  to  throttle  down — 
Engine  knocks — Loss  of  power — are  a  few  of  them  and  they  shorten  the 
life  of  the  motor. 

We  do  not  know  of  any  plugs  made  today,  aside  from  the  AC- 
TITAN  and  CICO,  that  do  not  leak  when  the  motor  is  hot.  Make  the 
test  pictured  above  and  see  for  yourself. 

AC-TITAN  AND  CICO  PLUGS  ARE 
GAS  TIGHT  UNDER  ALL  CONDITIONS 

We  make  only  the  AC-TITAN-CICO  spark  plugs.  Do  not  be  mis- 
led bv  a  similarity  of  names. 


Well-known  Users 
Ol  I  he  AC  Lilt 

Knox 

Lambert 

Lexington- 

Howard 

Marathon 

McLaughlin 

Monroe 

Moon 

National 

Oakland 

Olds 

Perries* 

Pilot 

Premier 

Pullman 

Reo 

Saxon 

Stearns 

Touraine 

Velie 

Wilcox  Truck 
19)5  AC  Packard 
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Saving  Trucks  at  the  Front 

in  France 


British  Army  Repair  Depot  Conditions  Vehicles 
Worn  with  4  Months  of  Active  Field  Service 
and   Rehabilitates   or  Amalgamates  Wrecks 


By  W.  F.  Bradley 

Spectal  Representative  of  THE  AUTOMOBILE  with  tin 
Allied  Armies  in  France 


PARIS,  Dec.  28 — Four  months'  active  service,  120  days 
without  seeing  the  inside  of  a  parage,  over  roads 
which  have  varied  from  city  boulevarda  to  rocky  high- 
way*; 120  days  hard  driving,  pursuing  the  enemy  or  being 
pursued  by  him,  day  and  night  work  to  the  limits  of  human 
and  mechanical  endurance;  4  months  under  sunshine,  rain. 


Under  the  fire  of  guns  horses  have  melted  like  a  candle  in  a 
drafty  alley.  When  plans  were  drawn  up.  in  comfortable 
offices  at  home,  and  when  those  plans  were  tested  at  pleasant 
autumnal  maneuvers,  it  was  understood  that  automobile 
trucks  should  travel  from  railhead  to  rendezvous;  that  at 
this  point,  some  5  or  6  miles  back  of  the  firing  line,  the  food 


hail  and  snow,  alternat- 
ing with  shot  and  ahell 
— after  such  service  it  is 
to  be  expected  that  the 
amy  automobile  repair- 
man is  busy  and  that 
the  junk  heap  is  piling 
up  to  respectable  pro- 
portions. 

Usefulness  Proven 

Nobody  knows  how 
many  cars  have  been  des- 
troyed in  this  war.  It 
would  not  serve  any  very 
useful  end  to  have  this 
information,  for  every- 
body is  convinced  of 
their  usefulness,  and 
that  conviction  would  not 
be  altered  if  it  were  offi- 
cially announced  that 
hundreds  of  cars  had 
been  destroyed. 

A  large  amount  of  the 
destruction  is  due  to  the 
failure    of    the  horse. 


Touring  care  wrtchnl 


Is  a 


the  war.  In  the  foreground  Is  a  Brni  captured  from  th«  Otrtnini,  while  bach  of  II 
Ford.    Note  the  other  with  radiator  and  deeh  marked  Scrap 
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A  (hell  exploded  under  the  radiator  of  the  German  truck  Illustrated 

above 

Thr  vehicle  at  the  right  li  one  of  those  captured  by  the  Brltleh 
from  the  Germane 


Minerva  touring  car  fitted  with  apeclal  device  for  cutting  barbed  wire 
times  found  strung  across  the  road.    The  photograph  was  taken 

and  ammunition  should  be  transferred  to  the  horse  trans- 
ports for  direct  conveyance  to  the  men  at  the  front. 

The  London  bus  driver  who  promptly  responded  to  the 
call  "Your  King  and  Your  Country  Need  You,"  soon  found 
that  he  was  not  going  to  lose  any  of  the  fun.  Some  of  the 
early  fighting  resulted  in  wholesale  slaughter  of  cavalry 
horses.  Indeed  it  was  hardly  necessary  to  slaughter  to  pro- 
duce a  shortage.  Almost  any  kind  of  a  bullet  wound  is  suffi- 
cient to  put  a  horse  out  of  business;  and  it  is  amazing  what 
an  easy  target  the  horse  offers  to  the  enemy.  With  their 
horses  melting  away,  the  cavalry  swooped  down  on  the  Army 
Service  Corps,  took  the  animals  most  suited  to  their  purpose, 
and  when  the  ex-bus  drivers  and  others  reported  at  the 
rendezvous  there  was  nobody  there  to  greet  them.  Thus  the 
trucks  went  right  up  to  the  firing  line.  It  was  a  situation 
which  might  have  been  foreseen  if  the  organizers  had 
possessed  less  routine  and  a  little  more  imagination.  The 
lack  of  foresight,  however,  was  a  matter  of  small  importance. 
Men  and  trucks  forgot  that  the  horse  ever  had  been  a  fac- 
tor; they  carried  ammunition  right  up  to  the  batteries,  they 
made  night  trips  to  the  men  in  the  trenches,  they  had  skir- 
mishes with  the  enemy's  scouts,  they  were  sometimes  shelled, 
but  they  did  their  business  and  did  it  considerably  better 
than  it  could  have  been  done  under  the  old  system. 

This  new  method  of  working  is  largely  responsible  for 
the  great  wreckage  of  automobile  trucks.    It  is  impossible 


which  Is  some 
near  Nancy 


to  go  within  range  of  the  opponents'  guns 
without  being  hit  from  time  to  time,  and  it 
is  certainly  difficult  to  travel  over  roads 
which  have  been  dug  up  by  hoofs,  wheel* 
und  shells  without  occasionally  breaking 
springs  and  other  sundries.  Thus,  after  4 
months  of  war  the  repair  department  is 
working  at  high  pressure. 

War  Repair  Depot 

The  British  nrmy  has  tackled  this  break- 
down problem  in  a  business-like  way. 
Wrecked  trucks  and  touring  cars  are 
brought  into  the  railhead,  just  back  of  the 
firing  line,  train  loads  are  made  up,  and 
they  are  sent  to  a  big  repair  depot  100  miles 
and  more  to  the  west  of  the  scene  of  opera- 
tions. Every  kind  of  vehicle,  in  every  pos- 
sible and  impossible  shape,  is  gathered  up 
from  the  roadside  and  shipped  to  the  rear. 
They  are  not  merely  English  cars;  captured  and  abandoned 
German  vehicles  are  gathered  up  with  the  others  and  sent 
to  the  depot  They  come  in  tr. unloads  or  in  isolated  trucks, 
day  after  day  and  night  after  night  they  roll  in,  silent  testi- 
mony to  the  destructiveness  of  war.  The  trains  are  brought 
right  into  the  repair  depot,  which  is  equipped  with  traveling 
cranes  and  all  necessary  material  for  rapid  and  convenient 
loading  and  unloading. 

The  sight  in  this  yard  is  unique.  On  the  tracks  is  a  train 
with  wreckage  from  the  front.  In  the  yard  is  to  be  found 
row  upon  row  of  motor  vehicles  of  every  kind.  Every  British 
firm  is  represented  in  this  yard.  The  history  of  some  of 
the  vehicles  is  known;  around  the  majority  one  must  weave 
romance,  which  will  not  be  half  so  strange  as  the  truth. 

At  the  beginning  of  a  row  of  fifty  were  two  German  tour- 
ing cars,  a  Benz  and  a  Dixi.  The  Benz  had  been  captured 
from  the  Germans,  it  had  been  used  by  British  officers  and 
finally  abandoned  by  them  when  p  shell  blew  away  the  radia- 
tor and  the  front  axle.  The  Dixi  had  gone  over  a  bank  when 
the  driver  was  shot  by  a  British  scout.  For  weeks  the  ma- 
chine lay  rotting  in  the  mud  until  the  breakdown  gang 
brought  it  in.  But  its  useful  life  was  not  finished.  Although 
it  was  covered  with  mud,  although  its  metal  work  was  red 
with  rust,  and  although  its  fenders  and  running  boards  had 
been  carried  away,  the  instruction  card  read  "Complete  over- 
haul: return  to  advanced  base." 
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Next  door  were  three  Lon- 
don taxicabs,  vehicles  taken 
straight  out  of  peaceful 
service  and  thrust  into  the 
thick  of  the  battle.  They 
were  destined  for  the  scrap 
heap.  Further  along,  an 
English  truck  with  a  big  hole 
in  the  waterjacket  of  the 
forward  cylinder.  A  sharp 
frost  had  surprised  the 
driver,  who  in  his  annoyance 
had  put  a  hammer  through 
the  frost-bound  jacket. 

Nearby  were  three  exam- 
ples of  how  radiators  suffer 
in  the  war.  Practically  all 
the  trucks  sent  into  Prance 
from  England  at  the  out- 
break of  hostilities  were 
without  radiator  guards, 
with  the  result  that  scores  of 
trucks  have  been  permanently 
(rippled  by  their  companions 
backing  into  them.  A  guard 
u  not  only  essential,  but  it 
should  be  of  such  stout  con- 
struction as  to  afford  protection  against  all  violent  shocks. 

A  few  yards  away  was  a  wreckage  in  which  the  stoutest 
radiator  guard  would  have  been  no  protection.  While  going 
over  a  grade  crossing  at  night  a  big  army  type  Leyland  truck 
Ailed  with  ammunition,  was  struck  by  a  train.  It  would  only 
be  a  waste  of  time  to  attempt  to  describe  it,  but  probably  the 
most  wonderful  thing  is  how  all  the  bits  were  collected  and 
brought  back  to  the  depot  150  miles  from  the  scene  of  the 
accident. 

On  a  railroad  truck,  ready  to  be  unloaded,  was  a  six-cyl- 
inder Daimler  on  the  front  wing  of  which  a  shell  had  ex- 
ploded, killing  the  driver  and  th?  man  by  his  side  and  carry- 
ing away  most  of  the  front  portion  of  the  vehicle.  Behind 
it  was  a  yellow  Mercedes  with  the  German  arms  painted  on 
the  door  panels.  The  car  had  been  used  by  a  general  who 
was  killed  by  a  British  shell.  It  had  been  impossible  to  get 
the  car  away  and  it  was  later  captured  by  English  soldiers. 

Immediately  after  being  unloaded,  the  vehicles  are  exam- 
ined with  a  view  to  determining  what  shall  be  done  with  them. 


A  corner  of  trt*  scrap  heap  at  the  Britlah  army  war  depot  for  truck  rspalra. 

matter  atlll  on  the  bc-dlea 


Note  the  advertlelng 


Some  are  marked  down  as  scrap,  but  it  is  very  rarely  that  an 
entire  unit  has  to  be  sacrificed.  Out  of  what  appears  to  be  a 
mass  of  wreckage  it  is  generally  possible  to  pick  out  a  motor, 
a  gearbox,  a  rear  axle,  a  set  of  wheels,  or  some  other  com- 
ponent parts.  Very  frequently  two  wrecked  vehicles  can  be 
united  into  one  perfect  automobile.  This  particularly  applies 
to  the  captured  German  cars  for  which  spare  parts  are  diffi- 
cult to  obtain.  With  the  English  vehicles  there  n  no  such 
difficulty.  Whatever  parts  are  required  can  be  obtained;  but 
if  the  vehicle  as  a  whole  is  not  worth  repairing  its  component 
parts  are  picked  out  and  sent  to  the  store  room. 

Lack  Machine  Tools 

In  the  big  depot  at  which  the  vehicles  are  received  there 
are  workshops  but  no  machine  tools.  Thus  the  work  under- 
taken is  of  a  selective  nature,  together  with  such  repairs  as 
call  for  the  simple  change  of  units.  A  short  distance  away 
is  a  complete  automobile  factory  taken  over  by  the  British 
army.    It  has  been  manned  with  English  mechanics  drawn 
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A  Siddeley-Deasy  sent  back  to  the  repair  dtpot  for  a  new  rear  axle 


from  the  various  English  automobile  factories  and  having  en- 
listed for  the  length  of  the  war.  Although  the  men  are  work- 
ing at  their  own  trade,  they  are  soldiers;  the  entire  organiza- 
tion is  military.  A  number  of  the  original  workmen  attached 
to  the  factory  have  been  retained  for  the  machine  tools,  but 
although  these  men  are  not  in  uniform,  they  are  under  military 
control.  It  is  in  this  factory  that  all  the  truck  repairs  are 
undertaken.  Some  touring  cars  are  attended  to,  but  so  great 
is  the  demand  on  the  staff  that  a  very  considerable  pro- 
portion of  this  work  is  turned  over  to  the  French  automobile 
factories  in  the  neighborhood.  Practically  all  the  Daimler 
and  Rolls-Royce  cars  are  given  to  the  French  branches  of 
these  companies,  for  the  work  being  special  can  be  handled 
more  economically  by  these  firms  than  by  outsiders.  At  the 
Daimler  factory  alone  the  average  number  of  cars  under  re- 
pair is  about  fifty.  Another  of  the  factories  undertaking  thif 
work  usually  has  forty  cars  in  hand. 


Soldiers  at  the  Forge 

lM^- 


Some  rather  curious  situations  have  arisen  in  connection 
with  this  work.  The  organization  is  under  the  control  of 
Army  Service  Corps  officers  and  every  man  is  a  soldier.  Prob- 
ably 80  per  cent  of  these  men  have  enlisted  for  the  length 
of  the  war,  and  have  had  no  military  training;  they  are 
not  fighting  men.  Incorporated  with  them  are  men  of  the 
A.  S.  C.  branch  of  the  regular  army;  practically  all  the  non- 
commissioned officers  come  in  this  class. 

As  good  pay  has  had  to  be  offered  to  get  the  drivers  and 
mechanics,  it  generally  happens  that  the  private  is  better  off, 
financially,  than  his  superior.  Most  of  the  mechanics  are 
paid  from  $10.60  to  $11  per  week,  food  and  lodging  being 
provided,  and  in  addition  arc  entitled  to  a  separation  allow- 
ance if  married.  The  rate  of  pay  would  be  very  satisfactory 
at  ordinary  times,  but  being  under  military  rule  the  men  have 
to  work  longer  than  they  would  do  at  home  and  really  do  not 
draw  as  much  as  the  French  mechanic  who  is  free  from 
military  service  and  can  claim  from  22  to  29  cents  an  hour. 
Nevertheless,  the  drivers  and  mechanics  are  the  most  highly 
paid  of  all  the  men  serving  with  the  armies  in  the  field. 


A  German  truck  In  the  hands  of  English  soldier-mechanics 


Caravans  to  the  Front 

When  a  truck  is  ordered  to  the  repair  depot,  its  two  drivers 
accompany  it    The  men  may  either  be  kept  at  the  depot, 
employed  in  various  ways,  until  their  vehicle  is  ready,  or 
more  frequently  they  are  sent  back  on  another 

■■■■■  truck.  The  parties  returning  to  the  front  travel 
in  convoys  of  about  twenty  trucks  under  the 
control  of  an  officer  in  a  touring  car.  In  any 
case  the  men  never  remain  long  at  the  rear.  Un- 
less they  are  in  need  of  rest  themselves,  or  have 


V 


Above — French  truck,  destroyed  by  the  Oer. 
mans.  The  photograph  was  taken  Immediately 
after  a  trip  to  the  trenches 

Right— How  the  drivers  of  the  British  army 
trueka  are  protected.  Note  the  broad  arrow 
mark  of  the  government  and  the  number  of  the 
vehicle 
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Bom*  of  th*  Lxndon  taxlcabe  at  the  repair  depot  after  aervlce  at  the  front 


How  aolld  rubber  tire*  look  after  «  montha  In  war 
•ervlce.  Truck*  frequently  have  to  g*t  off  th*  crown 
of  th*  road  to  permit  other*  to  paa*  and  th*  latarai 
wear  reaulta 


One*  a  London  motor  bu*.  now  a  wrecked  army  truck 


to  get  together  a  fresh  kit,  they  are  allotted  a  fresh  vehicle 
and  return  to  the  scene  of  operations  within  a  few  days. 

Driver*  Well  Protected 

When  impressed  trucks  were  sent  into  France  they  carried 
all  the  advertising  matter  of  their  original  owners.  When 
they  come  into  the  depot  they  are  painted  gray,  which  color 
appears  to  be  replacing  the  khaki  tint  adopted  at  the  outset. 
Much  greater  attention  is  now  paid  to  the  protection  of 
drivers.  Every  repaired  vehicle  is  fitted  with  foredoors  and 
a  hiph  curved  dash  surmounted  by  a  leather  apron  on  both 
front  and  aides.  The  steering  wheel  is  entirely  under  cover, 
only  the  driver's  head  appears  and  as  there  is  a  substantial 
wood  roof  extension  the  men  are  almost  as  well  protected  as 
in  a  closed  car.  Certainly  the  average  touring  car  driver  is 
not  so  well  protected  from  the  elements. 

Before  being  sent  away  all  repaired  vehicles  are  tested  in 
hilly  country.  Originally  they  were  sent  away  as  soon  as 
they  had  passed  the  shop  foreman's  hands;  but  there  were 
so  many  breakdowns  15  to  20  miles  from  home,  that  it  was 
found  to  be  better  policy  to  give  each  an  individual  trial. 

Knuckles,  Springs,  Axles 

Four  months'  service  have  been  sufficient  to  give  the 
mechanical  transport  department  a  lot  of  valuable  compara- 
tive data  on  army  trucks.  Despite  the  unsatisfactory  con- 
ditions uneVr  which  this  war  was  begun — for,  notwithstanding 
German  statements  to  the  contrary,  the  British  army  was  not 


A  Sunbeam  built  up  with  part*  from  flv*  other  ear* 

prepared  for  a  great  Continental  war — the  mechanical  trans- 
port department  has  given  remarkably  efficient  service. 
Certain  types  are  more  highly  appreciated  than  others,  but 
very  few  can  be  considered  unsatisfactory.  One  firm  has 
earned  for  itself  a  poor  reputation  by  reason  of  broken  steer- 
ing knuckles;  another  has  weak  rear  springs,  while  a  third 
make  would  be  perfect  if  more  clearance  were  given  to  the 
rear  axle. 

A  very  common  complaint  is  the  insufficient  protection  of 
radiators.  Fven  when  guards  are  fitted  they  are  in  many 
cases  insufficient  for  their  work.  It  has  been  shown  that  the 
most  highly  specialized  commercial  types  are  the  least  satis- 
factory for  war. 

English  Buses  Weak 

The  London  omnibus  chassis  is  generally  recognized  to  be 
the  finest  of  its  kind  in  existence  and  most  admirably  suited 
for  work  on  London  streets.  Under  war  conditions  it  is 
giving  a  considerable  amount  of  trouble.  Police  regulations 
have  caused  weight  to  be  cut  to  the  danger  line.  Although 
this  is  not  apparent  on  city  streets.  It  is  painfully  evident 
at  the  seat  of  war. 

The  motors,  which  have  thcrmo-syphon  cooling,  persistently 
overheat  when  put  to  heavy  work.  The  vehicles  are  in- 
capable of  hauling  another  of  equal  load  and  weight  Spring 
breakages  are  common.  This  is  not  a  condemnation  of  the 
B  type  chassis;  for  its  own  particular  work  it  is  second  to 

(Continued  on  page  69) 
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Engineering  Analyses— Part  II 

Foreign  Engineer  Applies  First  Principles  to  Designs 
at  Palace  Show — Discusses  Three-Point  Suspension 
— Future  of  the  Small  Four — Likes  Dog  Clutch  Design 

By  A.  Ludlow  Clayden 

Member  Institute  of  Automobile  Engineer*  of  Great  Britain 


THREE-POINT  suspension,  now  the  rule,  has  two  advan- 
tages, one  being  that  it  relieves  the  crankcase  of  twist- 
ing stresses  coming  from  the  road;  but  since  the 
average  case  is  more  than  strong  enough  to  take  care  of  itself 
in  this  matter  one  has  to  look  to  the  second  point,  which  is 
greater  facility  of  erection  in  the  shops.  If  three-point  sus- 
pension had  not  been  a  manufacturing  advantage  we  should 
have  heard  very  little  of  it.  It  is  interesting,  however,  to  re- 
flect upon  the  amount  of  work  done  by  the  two  main  attach- 
ments at  the  rear  of  a  motor,  especially  in  cars  where  the 
drive  is  also  against  the  unit  power  plant  It  is  obvious  that  a 
fluctuating  load  of  a  complicated  kind  is  perpetually  upon 
these  points  of  fixing,  and  thence  one  may  deduce  the  neces- 
sity for  proportioning  the  frame  so  that  it  can  distribute  the 
stresses  over  its  entire  length  (and  so  to  the  road  springs) 
without  setting  up  vibrations  of  its  own. 

Three-point  suspensions  can  therefore  be  arranged  so  that 
the  third  or  forward  point  gives  either  good  or  poor  support 
to  stresses  other  than  weight  That  is  to  say  if  it  is  in 
proper  relation  to  the  center  of  gravity  of  the  power  plant  in 
the  vertical  plane  it  can  steady  it  against  vibration  much 
better  than  when  it  is  placed  too  high  or  too  low. 

If  it  were  not  for  the  manufacturing  advantage  aforesaid 
there  is  much  in  favor  of  making  the  crankcase  part  of  the 
frame  by  using  four,  or  even  more  attachments.  This  is  the 
favorite  Italian  style,  and  that  it  stands  up  well  against  the 
racking  stresses  of  Alpine  roads  shows  that  the  rigid  style  is 
not  injurious  to  the  motor.  The  subject  is  one  upon  which 
very  little  investigation  has  been  made,  but  it  is  a  worthy 
study  for  laboratory  engineers  and  for  practical  mathe- 
m  a  Lie  i  An  s. 

Stroke-Bore  Ratio  Stationary 

No  consideration  of  motor  design  would  be  complete  with- 
out mentioning  stroke-to-bore  ratio.  Europe  has  now  come 
to  fairly  general  agreement  that  between  1.3  and  1.5  gives 
the  best  all  -round  features,  including  manufacturing  facility. 
The  average  American  motor  is  now  just  over  the  bottom 
limit,  and  the  absence  of  restrictive  taxation  on  a  basis  of 
bore  makes  it  unlikely  that  the  ratio  will  run  much  higher. 

The  1.3  ratio  makes  a  conveniently  shaped  symmetrical 
motor  of  which  the  width  and  height  both  suit  modern  body 
lines.  Also  vibration  troubles  increase  as  the  square  of  the 
stroke  and  the  cost  of  eliminating  them  probably  rises  at  a 
much  more  rapid  rate  still.  It  is  to  be  observed  that  the 
British  light  car  engines,  which  all  produce  extremely  high 
power  per  cubic  inch  of  displacement,  have  exhibited  a  stron* 
downward  tendency  in  stroke  during  the  past  year 

Favors  Pump  Circulation 

After  a  long  study  of  European  work  it  is  surprising  to 
see  so  few  cars  with  thcrmo-syphon  water  circulation,  but  a 
moment's  thought  shows  that  the  American  maker  is  right  in 
sticking  to  the  pump,  because  he  has  to  be  prepared  to  denl 


with  temperatures  where  tropical  heat  is  the  rule  and  water 
perhaps  scarce.  It  would  seem,  however,  that  the  water  pipe* 
on  a  good  many  motors  are  too  small  to  allow  a  free  flow,  or 
perhaps  it  would  be  better  to  say  that  the  return  water  pipes 
from  the  cylinder  to  the  radiator  are  often  so  small  that  the 
amount  of  work  the  pump  has  to  do  is  needlessly  increased. 

A  type  of  compromise  between  pump  and  syphon  which  has 
been  tried  out  in  England  with  conspicuous  success  seems 
peculiarly  applicable  to  this  country,  though  it  does  not  appear 
to  be  used  here-  In  it  the  water  will  circulate  by  therrao- 
syphon  and  the  pipes  are  large,  the  intake  from  the  radiator 
to  the  cylinder  block  being  arranged  at  the  front  so  that  the 
elbow  comes  directly  behind  the  fan  spindle.  In  the  elbow  it 
a  small  glanded  bearing  and  the  fan  spindle  is  carried 
through,  having  mounted  on  its  inner  end  a  small  screw  pro- 
peller. This  screw  serves  to  accelerate  the  natural  circula- 
tion very  greatly,  but  if  it  ceases  to  rotate  it  does  not  block 
the  pipe  and  cooling  continues  syphonically.  Thus  in  hot 
weather  the  fan  and  screw  together  insure  ample  cooling, 
while  in  winter  it  is  only  necessary  to  remove  the  fan  belt  in 
order  to  let  the  motor  warm  up. 

Chain  Camshaft  Drive 

Just  a  word  as  to  camshaft  drives.  The  gear  drive  is  dead 
in  England  and  the  silent  chain  has  given  no  trouble  what- 
ever except  in  very  rare  instances.  Against  the  chain  Brit- 
ish makers  have  only  expense  to  urge,  and  this  is  being  over- 
come in  several  cases  by  using  a  roller  chain  instead  of  the 
silent  pattern.  The  roller  is  not  so  quiet,  but  it  is  a  very 
great  deal  quieter  than  the  gear  and  almost  as  cheap  as  the 
gear. 

It  must  have  a  tensioning  adjustment  however,  but  this 
need  be  nothing  more  elaborate  than  a  spring-loaded  jockey 
pulley.  Such  an  arrangement  has  been  used  for  3  years  on 
one  British  car  sold  in  fairly  large  quanities  and  the  writer 
has  not  so  far  heard  a  single  complaint  of  its  performance. 
Another  point  in  fnvor  of  the  roller  chain  is  that  it  can  be 
taken  round  sprockets  in  either  direction,  which  is  sometime* 
useful. 

The  Cheap  Four  Motor 

So  far  it  is  the  sixes  that  have  been  in  mind  in  considering 
the  features  of  design  because  the  most  advanced  thought  has 
been  put  into  them,  yet  there  is  a  sufficient  number  of  fours 
to  make  this  seem  neglectful.  So  very  many  of  the  fours, 
however,  have  been  designed  with  cheapness  as  the  be-all  and 
end-all  of  everything  and  such  engines  can  only  be  regarded 
from  a  machine  shop  viewpoint. 

There  are  a  few  fours  typical  of  the  highest  engineering 
skill  and  to  them  applies  almost  every  thought  that  has  been 
voiced  concerning  the  six  but  the  motors  of  the  cheaper  cars 
do  not  generally  come  near  the  rest  for  refinement  of  any 
kind.  The  limit  of  width  between  end  bearings  for  the  eco- 
nomical use  of  the  two-bearing  crankshaft  is  distinctly  on  the 
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high  side  here  as  compared  with  Europe,  but  this  is  perhaps 
offset  a  little  by  the  slightly  smaller  stroke  to  bore  ratio.  The 
cheap  four  ia,  however,  a  proposition  so  totally  different  from 
anything  ever  attempted  on  the  other  side  of  the  ocean,  that 
it  needs  a  closer  study  than  is  possible  in  an  automobile  show 
before  it  would  be  wise  to  give  definite  opinions  upon  it. 

Since  3  years  it  seems  to  have  neatened  greatly,  but  it  does 
not  appear  to  be  so  accessible  or  to  have  such  good  valves  and 
gas  passages  as  even  the  inexpensive  sixes. 

Hopes  for  Fours 

Seeing  that  the  bulk  of  the  best  engineering  brains  of  the 
country  have  been  turned  on  the  six  for  the  past  2  years  or 
more  it  would  not  be  natural  to  expect  the  four  to  have  ad- 
vanced so  much  on  the  average;  so  the  writer  will  content 
himself  by  saying  in  conclusion,  that  the  introductions  of 
some  of  the  latest  comers  in  the  four  field  has  set  a  new 
standard  to  which  the  older  fuur-cylinder  producers  may 
shortly  have  to  work.  For  this  reason,  and  because  the  small 
four,  well  made,  is  an  ideal  machine  for  the  vast  majority  of 
automobile  buyers,  it  is  reasonable  to  anticipate  a  new  con- 
centration on  this  type.  With  the  example  of  the  six  to  fol- 
low great  things  are  to  be  expected  of  the  engineer):  and 
doubtless  this  expectation  will  not  be  disappointed. 

Chassis  Similarity 

In  European  chassis  there  is  almost  as  much  variation  back 
of  the  motor  as  in  the  motors  themselves,  because  there  is  no 
standard  system  of  arrangement  for  the  transmission.  Some 
use  the  unit  powerplant,  some  the  separate  gearset — these 
being  the  majority,  and  a  few  the  combined  axle  and  gearset. 
Also  with  clutches  there  are  an  infinity  of  kinds  and  all  sorts 
of  ways  of  connecting  the  drive  from  the  clutch  to  the  gear 
shaft.  Here  in  America  the  almost  universal  adoption  of  the 
unit  powerplant,  and  still  more  the  great  popularity  of  the 
standard  types  of  axles  and  gearsets  made  by  the  specializing 
companies,  produces  an  extraordinary  similarity  of  detail 
in  the  after  part  of  the  chassis. 

Asked  at  the  show,  in  what  particulars  the  writer  con- 
sidered the  American  makers  were  ahead,  of  Europe  he  found 
the  reply  somewhat  difficult,  on  account  of  the  influence  of 
difference  in  taste  between  the  buying  public  on  opposite 
sides  of  the  ocean.  One  might  easily  say  that  the  self-starter 
is  the  outstanding  example  of  American  initiative,  but  while 
this  is  true  in  a  way,  it  is  a  fact  that  there  is  not  yet  a  very 
strong  desire  for  the  starter  on  the  other  side.  The  much 
smaller  average  dimensions  of  the  motors  and  the  lesser  ex- 
tremes of  climate,  added  to  the  fact  that  the  gasoline  is  of 
much  better  quality,  means  that  there  is  no  difficulty  in  start- 
ing unless  something  actually  is  wrong. 

So  that,  while  the  starter  has  got  to  come  sooner  or  later, 
it  is  likely  to  be  later.    Thus  attention  must  be  turned  to 
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some  other  part  and  after  considerable  reflection  the  con- 
clusion arrived  at  is  that  the  feature  of  American  design 
which  the  European  makers  would  be  best  advised  to  take  up 
is  the  dry-plate  clutch. 

Of  course,  there  have  been  dry-plate  clutches  on  De  Dion 
cars  for  many  years,  but  these  were  single-plate  designs  and 
had  rather  a  complicated  operating  mechanism.  It  is  the 
multiple-disk  having  half  the  surfaces  steel  and  the  other 
half  woven  wire  and  asbeBtoB  fabric  that  seems  the  ideal 
variety.  Ease  of  gear  changing  varies  with  the  square  of  the 
weight  of  the  clutch,  the  diameter  being  unchanged,  and  a 
clutch  which  is  intrinsically  light  and  of  small  diameter  also 
is  infinitely  to  be  preferred  to  any  larger  or  heavier  kind. 

The  great  simplicity  of  the  cone  clutch  has  made  it  prefer- 
able to  the  multiple-disk,  which  needs  to  run  in  oil,  this  lat- 
ter type  usually  being  susceptible  to  damage  if  it  fails  to 
receive  really  careful  attention  in  the  way  of  lubrication  and 
of  tension  adjustment. 

The  dry-plate  clutch  has  all  the  advantages  of  light  weight 
and  small  diameter  and  it  needs  no  more  attention  than  a 
brake;  in  fact  much  less,  because  its  use  is  so  much  less 
severe.  Anyone  who  has  had  experience  of  clutches  of  the 
disk  kind  that  run  in  oil  and  are  contained  in  a  narrow  com- 
partment of  the  powerplant  unit  has  had  the  opportunity  of 
learning  their  inaccessiblity  when  the  renewal  of  a  plate  or 
two  is  necessary.  Also  another  disadvantage  of  lubricated 
disks  is  their  tendency  to  adhere  by  the  coagulation  of  the 
oil  in  cold  weather,  this  making  gear  changing  almost  im- 
possible until  all  the  motor  is  well  warmed  up. 

Accessibility  Rules 

It  should  be  a  golden  rule  of  design  that  only  those  parts 
that  require  no  attention  can  be  made  really  inaccessible,  and 
in  using  a  unit  powerplant  with  an  all  inclosed  flywheel  the 
clutch  is  bound  to  be  difficult  of  access.  This  should  rule  out 
the  cone  almost,  because  it  needs  dressing  or  adjusting  or 
even  rclining  fairly  often,  while  it  usually  requires  a  good 
deal  more  room ;  though  where  the  unit  is  open  at  the  top  and 
has  a  flywheel  pit  instead  of  a  full  case  this  disadvantage 
vanishes. 

The  reason  that  the  unit  powerplant  is  not  very  popular  in 
Kurope  is  that  it  is  often  uneconomical  when  the  output  is 
limited,  as  the  handling  of  so  large  a  casting  calls  for  big  and 
expensive  machines.  It  has  been  used  on  a  good  many  small 
cars  and  on  some  big  ones — notably  the  Lanchester,  for  a 
good  many  years,  but  there  was  no  sign  at  the  1913  show* 
that  it  had  gained  appreciably  in  popularity.  Here  on  the 
other  hand,  one  immediately  wonders  why;  when  the  eye 
lights  on  a  chassis  with  a  separate  gearbox. 

With  respect  to  the  rear  axle  location  for  the  gearset  the 
writer  maintains  a  perfectly  open  mind  on  the  question  «f 
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the  pros  and  cons  of  sprung  weight  vertut  unsprung,  but  he 
has  a  most  positive  idea  that  no  axle  location  has  yet  been 
devised  that  did  not  sooner  or  later  give  trouble  by  reason 
of  the  long  rods  needed  for  gear  operation.  Unless  made  very 
heavy  there  is  spring  or  whip  in  the  connections  between  the 
gear  shift  lever  and  the  axle,  while  it  is  difficult  to  arrange 
the  parts  so  as  to  avoid  exposed  bearings  difficult  of  lubri- 
cation, which  means  a  tendency  to  rattling  or  squeaking. 
Also  owing  to  one  cause  or  another,  an  old  car  with  axle 
gearset  location  is  commonly  difficult  to  change  speed  upon. 
The  thought  occurs  that  should  the  electric  gearshift  become 
usual  this  trouble  of  operation  would  vanish  and  one  could 
give  due  weight  to  the  manufacturing  advantages  of  having 
a  motor  unit  and  a  transmission  unit,  and  to  the  engineering 
points  in  favor  of  a  very  long  shaft  with  a  single  universal 
joint,  but  this  is  as  yet  a  matter  for  speculation  only.  In 
passing,  however  the  opinion  might  be  expressed  that  there 
seems  no  reason  why  the  electrically  operated  gear  change 
should  not  become  popular,  because  the  advantage  of  the 
power  to  pre-select  a  gear  is  undoubted;  it  has,  by  the  way, 
been  one  of  the  features  of  a  most  successful  British  truck, 
the  Commer,  for  many  years  past,  though  the  pre-selection 
was  therein  obtained  by  mechanical  instead  of  electrical 
means. 

Easy  Clutch  Pedal 

Returning  for  a  moment  to  clutches,  having  complimented 
America  on  the  use  of  an  almost  ideal  type  perhaps  one  con- 
structive criticism  may  be  permitted  and  this  is  that  the  pedal 
pressure  generally  necessary  to  release  the  clutch  seems  to  be 
excessive.  Now  that  so  many  more  ladies  are  taking  to  the 
wheel  a  light  clutch  action  becomes  more  important,  and  the 
strongest  of  males  can  do  better  work  with  the  gearshift 
lever  if  no  appreciable  effort  is  needed  to  operate  the  clutch. 
To  lighten  the  clutch  action  needs  the  provision  of  one  extra 
pivot  and  a  multiplying  lever,  calling  for  a  slight  increase  in 
the  cost  of  the  chassis  to  the  manufacturer.  Probably  a 
dollar  would  cover  it  if  schemed  for  on  a  reasonable  output 
and  it  is  an  improvement  worth  thinking  about  for  1916. 

8plined  Gearset  Shafts 

To  a  European  it  is  amazing  to  find  so  many  gearscts  in 
which  a  square  shaft  is  used  on  which  to  mount  the  sliding 
gears.  To  deal  firstly  with  its  advantage  it  is  a  trifle  cheaper 
to  make  than  a  splined  shaft  and  the  gears  can  be  slotted 
instead  of  needing  the  use  of  a  drift,  but  when  one  remem- 
bers that  most  of  these  gearsets  are  made  by  big  corpora- 
tions turning  out  thousands  upon  thousands  of  sets  it  is  diffi- 
cult to  believe  that  there  is  any  measurable  saving  in  cost. 
On  the  other  hand  the  splined  shaft  is  altogether  better  in 

One  of  the  greatest  causes  of  noisy  gears  is  whip  in  the 
shafts  and  a  square  shaft  is  bad   because  it  is  stronger 


against  bending  on  the  diagonals  than  it  is  across  the  flats, 
which  is  a  likely  producer  of  vibration.  Then  again  a  slid- 
•nff  gear  has  to  be  an  easy  fit  on  its  shaft  and  this  means 
there  is  always  a  degree  or  two  of  backlash.  With  a  square 
shaft  a  given  degree  of  accuracy  in  workmanship  means 
much  more  of  this  angular  wobble  than  it  does  on  a  splined 
shaft,  so  squared  shafts  ought  only  to  be  used  when  price 
overrules  everything  else. 

There  has  lately  been  evident  a  tendency  to  abandon  the 
plain  spigot  bearing  in  the  gearbox  and  many  ball  bearing 
constructions  have  been  put  forward;  this  is  a  place  where 
the  small  permissible  diameter  makes  difficulties,  so  the 
roller  appears  to  be  especially  adaptable  and  several  Ameri- 
can constructions  take  advantage  of  this  very  cleverly.  Still 
the  whole  question  has  been  complicated  by  the  fact  that  Eng- 
land and  Germany  have  produced  the  best  ball  bearings  in 
the  world  while  American  makers  have  given  attention  to 
the  roller  and  it  would  be  very  difficult  to  judge  to  what  ex- 
tent this  may  have  affected  American  and  European  automo- 
bile design. 

Gearshift  Problems 

As  to  gearshifting  mechanisms  the  adoption  of  the  left- 
hand  wheel  position  which  the  writer  ventured  to  predict 
nearly  4  years  ago,  because  it  is  fundamentally  correct,  has 
enabled  a  great  simplification.  There  is  no  difficulty  with  a 
left-hand  gearshift  such  as  one  gets  with  a  centrally  placed 
lever  and  a  right  hand  wheel,  but  the  British  public  are  shy 
of  it  and  so  it  is  only  gaining  favor  slowly.  There  is  one 
small  disadvantage  in  the  customary  mounting  for  a  central 
lever,  that  is  in  the  lid  of  the  gearbox,  this  being  that  should 
any  trouble  arise  with  the  gears  it  is  impossible  to  watch 
what  is  going  on  while  shifting  the  lever.  The  point  is  a 
small  one  but  if  a  central  position  can  be  combined  with  a 
means  of  inspecting  the  gears  without  demounting  the  lever, 
then  so  much  the  better,  and  several  examples  at  the  show 
made  clear  the  fact  that  there  are  no  great  difficulties  in  the 
way  of  such  a  combination.  Thcro  seems  to  be  no  reason 
at  all  for  the  retention  of  the  old-fashioned  gate,  still  seen 
on  a  few  cars,  since  the  water  and  dirt-proof,  hemispherical 
covered  lever  foot  should  meet  all  requir"nents — one  doe* 
not  change  speed  by  eye. 

The  Gearset  Lock 

Another  feature  of  the  European  gearset  which  often  is 
lacking  on  American  chassis  is  a  device  for  locking  the  gear 
strikers  that  are  not  in  use.  This  is  valuable  when  a  car 
has  had  a  good  deal  of  use  because,  when  the  slots  in  the 
strikers  have  worn  a  little,  it  is  possible  to  get  across  from 
one  side  to  the  other  without  disengaging  the  first  striker 
properly.  On  two  occasions  recently  it  has  been  the  writer's 
experience  that  this  could  be  done  on  new  cars  even  and  the 
resulting  effect  of  having  two  gears  engaged  at  once  is  dis- 
concerting, to  say  the  least  of  it  A  positive  lock  which 
makes  such  action  impossible  is  not  a  costly  addition  to  a 
gearset  and  it  is  a  refinement  that  makes  all  the  difference 
between  first-class  work  and  mediocrity. 

As  to  the  gears  themselves  they  are,  on  the  average,  rather 
smaller  in  width  by  comparison  with  the  power  to  be  trans- 
mitted than  is  usual  with  British  design,  also  the  pitch  is 
slightly  coarser.  If  the  case  is  not  complicated  with  other 
variables  it  is  a  rule  that  the  coarser  the  pitch  the  easier 
the  gear  change  and  Europe  has  shown  an  upward  trend 
with  respect  to  pitches.  French  designers  favor  larger  diam- 
eters for  gears  than  does  the  British  school  and,  while  the 
greater  number  of  teeth  in  a  large  wheel  necessarily  in- 
creases durability,  it  also  tends  to  make  the  gear  more  diffi- 
cult to  quiet.  This  is,  partly  because  of  the  higher  peripheral 
speed,  but  it  is  also  due  to  the  greater  liability  of  a  big  gear 
to  warp  in  hardening.  It  may  he  shrewdly  suspected  that 
the  gears  on  some  of  the  less  costly  American  cars  have  been 
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reduced  in  diameter  and  width  with  a  view  to  making  the 
machining  aa  cheap  as  possible.  Where  cheapness  is  the 
first  requisite  the  writer  has  a  feeling  in  favor  of  two  good 
speeds  rather  than  three  indifferent  ones  and  he  would  ex- 
pect one  Ford  gearset  to  outwear  several  sets  of  gears  such 
as  are  fitted  to  some  of  the  light  cars. 

The  Weight  Ratio 

Before  going  further  it  might  be  well  for  the  writer  to 
state  that  the  supposedly  British  notion  that  weight  is 
strength  is  not  the  reason  for  criticism  of  the  cutting  down 
of  parts  which  he  has  just  made  and  will  again  have  occa- 
sion for  making.  If  one  allows  that  surface  spells  durability 
on  moving  parts  it  may  be  possible  to  increase  that  surface 
without  increasing  weight.  If  so,  then  so  much  the  better, 
but  if  not,  then  there  are  instances  where  extra  weight  can 
spell  extra  satisfaction  to  the  user.    It  should  be  every  en- 


gineer's ambition  to  keep  the  ratio  dead  weight  over  live 
weight  as  small  a  fraction  as  he  can  but  let  him  see  firstly 

Before  leaving  the  gearset  a  word  should  be  said  concern- 
ing its  support  in  the  frame.  The  unit  power  plant  has  gen- 
erally a  good  deal  of  rearward  overhang  from  the  supporting 
arms  and,  though  this  is  satisfactory  enough  in  most  cases, 
it  is  at  least  conceivable  that  rather  more  support  might  en- 
able a  little  dead  weight  to  come  out  of  the  aluminum  of  the 
unit.  There  is  an  ever  present  inclination  to  consider  only 
the  weight  of  the  powerplant,  and  to  overlook  the  internal 
and  external  stresses  imposed  upon  it.  In  cases  where  the 
driving  effort  is  taken  in  a  ball  socket  on  the  torque  tube, 
then  the  socket  should  certainly  be  so  situated  that  its  thrust 
is  transferred  to  the  frame  of  the  chassis  by  rigid  connec- 
tions. 

{To  be  concluded) 


Saving  Trucks  at  the  Front  in  France 
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none;  it  is  certainly  superior  to  the  Paris  bus.  But  while 
the  French  vehicle  is  free  from  breakdowns,  for  it  was  de- 
signed with  war  service  as  a  possibility,  the  English  bus 
chassis  is  proving  a  weakling.  It  is  merely  a  case  of  over- 
specialization. 

Tires  have  been  submitted  to  a  particularly  severe  test. 
Vehicles  which  went  into  service  early  in  August  have  come 
back  during  the  first  days  of  December  with  their  rubber 
tires  worn  down  to  the  metal  rims.  The  wear  is  not  normal; 
in  northern  France  and  Belgium  the  roads  are  paved  with 
granite  seta,  and  on  each  side  of  the  paved  track  is  a  dirt 
road  almost  as  wide  as  the  road  itself.  At  times  traffic  at 
the  railhead  and  on  the  road  to  the  front  is  as  dense  as  at 
the  wharfs  in  New  York  at  11  a.  m.  Convoys  frequently 
have  to  get  off  the  crown  of  the  road  to  allow  others  to  pass. 
This  alternative  contact  with  the  dirt  surface  and  with  the 
edge  of  the  granite  blocks  causes  a  lateral  frittering  away 
of  the  rubber  tire. 

Heavy  Tire  Wear 

These  conditions  probably  explain  why  wheels  with  twin 
tires  sometimes  have  the  inner  tire  worn  completely  away, 
while  the  outer  tire  is  in  comparatively  good  condition. 
Trouble  has  also  been  experienced  with  tires  stretching  and 
coming  entirely  off  the  rim.  It  is  difficult  to  explain  this 
otherwise  than  by  a  general  loosening  of  the  whole  tire  when 
pulling  out  of  a  difficult  position  with  wheels  skidding  vio- 
lently. 

When  the  tires  have  gone  it  is  generally  necessary  to  send 
the  truck  back  to  the  repair  depot  for  a  fresh  set  to  be  fitted. 
More  often  than  not  mechanical  repairs  have  to  be  carried 
out  at  the  same  time.  The  work  of  fitting  new  tires  is  en- 
trusted to  the  tire  manufacturers.  In  certain  cases,  where 
fleets  of  one  type  are  employed,  spare  wheels  arc  sent  out,  but 
this  is  not  very  commonly  done. 

During  the  past  few  weeks  the  difficulties  of  army  auto- 
mobile drivers  have  been  increased  by  reason  of  the  weather. 
To  prevent  the  cooling  water  freezing  denatured  alcohol  has 
been  served  out  to  the  mechanical  transports.  Where  this 
anti-freezer  has  not  been  available  the  men  have  had  to 
empty  radiators  and  jackets.  The  attempt  to  do  this  hat 
revealed  the  fact  that  on  some  types  it  is  almost  impossible 
to  drain  off  the  whole  of  the  water.  Before  letting  the  water 
run  to  waste  the  precaution  has  to  be  taken  to  see  that  a 
supply  of  running  water  will  be  available  the  next  morning. 
Water  is  not  the  only  source  of  trouble.  During  cold  nights 
oil  congeals  to  such  an  extent  that  it  is  impossible  to  crank 


the  motors.  A  little  kerosene  will  soon  slacken  off  a  gummed- 
up  motor,  but  unfortunately  kerosene  is  generally  an  un- 
known article  at  the  front.  It  is  not  even  required  for  side 
lamps,  for  night  trips  have  to  be  made  in  complete  darkneas. 

French  Army  Authorities  Make 
Census  of  Touring  Cars 

PARIS,  Doc.  22— After  suspending  the  requisition  of  auto- 
mobiles for  a  few  weeks,  the  army  authorities  are  now 
making  a  census  of  all  touring  cars  in  France  with  a  view  to 
ascertaining  the  resources  of  the  country.  This  census  has 
to  be  completed  by  January  1.  Special  facilities  are  being 
offered  men  who  are  not  eligible  for  service  in  the  army  to 
join  the  automobile  corps.  There  must  be  thousands  of  auto- 
mobi  lists  not  suitable  physically  for  a  place  in  a  line  regi- 
ment, or  not  having  been  called  up  because  the  army  had  no 
present  use  for  them,  who  could  render  excellent  service  in 
the  motor  brigade.  Such  men  arc  being  encouraged  to  join 
voluntarily.  All  men  entering  this  corps  must  possess  the 
government  driving  license  and  in  addition  have  to  pass  a 
test  to  show  that  they  understand  various  makes  of  vehicles. 

Plans  are  being  carried  out  on  a  large  scale  for  the  trans- 
formation of  touring  cars  into  wagonnottes  capable  of  moving 
eight  men  and  their  equipment.  The  body  is  a  very  simple 
type;  it  is  being  fitted  to  exisiting  open  cars,  while  closed 
cars  are  retained  for  officers'  use.  The  English  have  made 
similar  arrangements  by  the  importation  of  hundreds  of 
motorbuscs  transformed  into  single  deckers.  These  arrange- 
ments are  evidently  being  carried  out  in  anticipation  of  a 
general  advance  of  the  allied  troops.  As  the  Germans  will 
destroy  all  railroads  on  retreating,  the  importance  of  the  au- 
tomobile will  be  greater  than  ever  when  the  forward  move- 
ment of  the  Allies  is  begun.  The  Germans,  in  their  scheme 
for  a  high-speed  trip  to  Paris  realized  to  the  full  the  value 
of  the  automobilo  and  by  its  use  were  able  to  harass  seri- 
ously the  retreating  Allies.  Now  that  the  time  is  almost  ripe 
for  the  Allies  to  move  forward  in  a  mass,  the  automobile  in- 
vasion has  been  prepared  on  an  even  bigger  scale. 

As  the  result  of  protests,  the  French  financial  department 
has  decided  to  pay  cash,  when  desired,  for  all  requisitioned 
automobiles.  At  the  outbreak  of  the  war  automobile  owners 
were  given  treasury  bonds  redeemable  after  the  war,  while 
the  proprietors  of  horses  and  carta  could  draw  cash.  Under 
the  new  arrangement  the  person  whose  automobile  is  taken 
over  by  the  army  can  claim  cash  or  treasury  bonds  bearing 
5  per  cent,  interest. 


Digitized  by 


no 


THE  AUTOMOBILE 


January  H,  1916 


1915  Truck  Chassis  More  Flexible 

Simplicity  and  Lighter  Parts  Also  Big  Features — Worm  Drive 
Increasing — More  Drives  Through  Springs — Unit  Power  Plant 
Popular  —  Four -Wheel  Drive  Models  Are  More  Numerous 


Q|  IMPLICITY,  greater  flexibility  of 
parts  and  lighter  trucks  are  the 
three    salient    features    of  1915 
motor  truck  design. 

Simplicity  has  been  effected  by  the 
grouping  of  the  parts  in  units.  For  ex- 
ample, in  several  cases  the  gear  set  amid- 
ships  has  been  moved  up  and  made  a 
unit  with  the  crankcase.  In  other  cases 
the  jackshaft  and  gearset  have  been 
combined. 

Radius  rods  and  torque  tubes  have 
been  discarded  in  many  cases  and  the 
drive  taken  directly  through  the  springs. 
This  has  resulted  not  only  in  a  reduc- 
tion in  parts,  but  has  decreased  the 
weight  and  increased  the  flexibility  of 
the  drive. 

Two  hundred  and  fifty-three  makers  of 
gasoline  and  electric  trucks  and  indus- 
trial electric  trucks  have  entered  their 
names  as  makers  of  commercial  vehicles 
for  1915.  Thirty  of  these  are  new.  On 
the  other  hand  fifty-seven  makers  who 
were  with  us  last  year  have  dropped  out. 

Turning  now  to  the  changes  that  have 
been  made,  the  most  important  is  the 
rise  in  the  use  of  worm  drive,  which 
carries  with  it  many  secondary  effects. 
In  fact,  the  introduction  of  worm  drive 
generally  means  the  complete  redesign- 
ing of  the  truck  and,  therefore,  it  is 
found  that  the  machines  equipped  with 
this  type  of  drive  embody  more  improve- 
ments than  called  for  by  the  drive  itself. 
Many  makers  have  been  held  back  from 
adopting  this  form  of  drive  due  to  the 
fact  that  many  changes  in  design  are 
expedient  at  this  time,  but  when  a  de- 
cision is  made  to  use  the  worm-and-gear 
reduction  invariably  changes  to  bring  the 
design  up-to-the-minute  from  hood  to 
tailboard  are  also  incorporated. 

Shaft  Drive  Increasing 

Due  to  some  extent,  no  doubt,  to  the 
practical  extinction  of  the  chain-driven 
passenger  car,  American  buyers  have  a 
strong  leaning  toward  the  shaft  in  all 
its  forms.  While  the  chain  still  holds 
the  balance  of  power  in  the  offerings  of 
the  manufacturers,  shaft  drive  by  worm, 
by  bevel,  by  internal  and  by  double  reduc- 
tion combination  spur  and  bevel  have  al- 
most caught  up,  and  it  seems  only  a 
matter  of  time  before  these  forms  will 
supersede  the  chain.  True  flexibility  of 
frame,  which  is  now  an  accredited  ideal 
of  truck  designers,  is  impossible  with 


chain  drive  as  we  know  it,  owing  to  the 
fact  that  the  distance  rods  must  rigidly 
separate  the  driving  axle  and  the  frame 
to  keep  the  sprocket  centers  the  correct 
distance  apart 

Of  the  different  forms  of  shaft,  the 
worm  gears  lead.  Axle  makers  are  in 
the  main  responsible  for  this. 

Flexibility  is  admirably  attained  by 
the  adoption  of  worm  drive  in  place  of 
chain.  Instead  of  having  a  jackshaft  in 
addition  to  gearset  and  motor,  all  bolted 
more  or  less  rigidly  to  a  frame  which 
must  be  heavy  enough  to  carry  these 
parts  spread  over  it,  the  worm  drive 
makers  have  in  the  main  grouped  the 
gearset,  motor  and  clutch  in  one  unit, 
and  mounted  this  unit  on  a  flexible  three- 
point  suspension  leaving  the  frame  free 
to  weave  and  twist  as  required. 

Flexibility  has  also  bc?n  effected  by 
taking  the  torque  and  propulsion  through 
the  vehicle  springs  instead  of  through 
radius  rods  and  torque  members.  The 
use  of  the  tubular  drive  shafts  in  worm- 
driven  vehicles  of  long  wheelbase  has 
eliminated  the  extra  universal  and 
bracket  which  is  necessary  with  the  two- 
part  solid  shafts. 

Flatter  Springs 

Flexibility  has  been  further  attained 
by  the  use  of  flatter  springs  and  flexible 
frames,  permitting  the  springs  to  have 
less  throw  and  to  be  carried  lower. 
Pressed  steel  frames  are  increasing  in 
popularity  due  to  the  fact  that  the  proc- 
ess of  manufacture  has  been  cheapened 
with  the  result  that  it  is  now  possible  to 
obtain  a  presscd-steel  frame  at  about  the 
same  figure  as  a  built-up  frame  from 
structural  steel  shapes.  The  pressed- 
steet  frame  has  the  advantage  of  light- 
next;  and  strength. 

To  illustrate  the  reduction  in  the  num- 
ber of  parts  which  has  been  made  in  a 
great  many  cases  the  experience  of  one 
maker  is  cited.  By  the  elimination  of 
radius  rods  and  torque  arms  and  driv- 
ing through  the  springs  eighty-six  parts 
and  thirteen  wearing  surfaces  were  done 
away  with.  Fifty-seven  parts  were  ren- 
dered useless  by  the  adoption  of  center 
control,  mounting  the  levers  on  the  gear- 
box. A  reduction  of  fifty-nine  parts  and 
eight  wearing  surfaces  was  made  by  the 
substitution  of  a  hollow  torque  tube  for 
a  solid  shaft  and  an  extra  universal  and 
supporting    bracket.     Eighty-six  more 


parts  and  eleven  wearing  surfaces  were 
cut  out  by  the  use  of  a  unit  power  plant 
in  place  of  a  separate  gearset.  The  total 
saving  in  parts  over  the  same  design  last 
year,  the  latter  being  a  chain,  was  306. 
Oil  holes  were  also  reduced  from  about 
sixty  to  fifty. 

Single  ignition  and  fixed  spark  have 
also  had  their  part  in  simplifying  the 
chassis.  Accessibility  has  been  increased 
by  the  compact  grouping  of  the  parts  that 
has  evinced  itself  as  the  trend  and  by 
the  placing  of  the  parts  most  needing  at- 
tention where  they  are  most  easily 
reached.  The  necessity  for  adjustment 
and  lubrication  has  been  reduced  by  de- 
creasing the  number  of  wearing  surfaces, 
by  distributing  others  so  that  group  oil- 
ing is  possible  and  to  some  extent  by  the 
use    of    self-oiling    or  magazine-oiled 

Governors  are  now  standard  equip- 
ment, thus  relieving  the  driver  of  the 
care  of  keeping  the  speed  below  a  safe 
limit  in  the  city  and  protecting  the  chas- 
sis from  the  evils  of  overspeeding.  The 
standard  speeds  for  trucks  of  different 
capacities  vary  from  16  miles  per  hour 
for  a  .5-ton  truck  to  5  miles  per  hour 
by  a  10-ton  truck. 

In  a  cursory  survey  of  the  changes  that 
have  been  made  in  existing  lines  and  the 
new  models  that  have  appeared  there  are 
certain  facts  that  stand  out. 

Worm  drive  has  been  adopted  by 
Available,  B.  A.  Gramm,  Croce.  Federal, 
Ideal,  Independent,  Modern,  Morcland, 
Nelson  &  Le  Moon,  Old  Reliable,  Rowe, 
Service,  Standard  of  Detroit,  Velie  and 
Sternberg.  New  trucks  with  worm  drive 
are  iEtna,  Morton.  Netco,  Old  Hickory 
and  Signal. 

Four-Wheel  Drive 

Four-wheel  drive  has  been  adopted  by 
C.  T.,  Walter,  Golden  West  and  Morton, 
making  ten  in  all,  these  being  added  to 
the  Couple-Gear,  Duplex,  Four-Wheel 
Drive,  Jeffery,  Nevada  and  Ware  of  last 
year.  Front  drive  is  used  by  two  trucks, 
the  A  &  B  and  the  M  &  E. 

Auglaise  has  changed  from  internal 
gear  drive  to  bevel.  This  is  a  1,500- 
pounds  truck.  -Etna  is  a  newcomer  with 
top  worm  drive.  It  is  made  in  1.5  and 
2.5-ton  models. 

There  is  a  decided  trend  to  lighter 
vehicles.  This  is  well  illustrated  by  the 
new  600-pound  Brasie.    Buick.  maker  of 
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a  1,500-pound  chassis,  has  discarded  the 
L-head  motor  for  a  valve-in-head  type, 
which  is  standard  Buick  practice  in  the 
pleasure  cars.  Tho  Mercury  company 
has  entered  a  new  field  by  bringing  out 
the  Bully  tractor.  It  is  a  novel  design  in 
that  it  is  mounted  on  three  wheels  with 
the  motor  located  at  the  back  where  its 
weight  increases  the  traction.  An  in- 
genious toe-hitch  allows  thirteen  cars  to 
be  pulled  around  a  corner  in  the  same 

Commerce  trucks  have  been  changed 
by  taking  out  the  friction  drive  and  sub- 
stituting a  sliding  gearset  and  cone 
clutch  with  bevel  drive  in  the  rear  axle. 
Chase  has  eliminated  the  two-cycle,  air- 
cooled  motor,  wood  frame,  full  elliptic 
springs,  planetary  gearset  and  high 
wheels  except  in  one  model,  which  is  a 
1,000-pound  vehicle.  The  new  models 
have  a  four-cylinder  motor  under  the 
hood,  and  chain  or  worm  drive.  Com- 
merce has  increased  the  capacity  to  1,500 
pounds,  has  put  in  a  bigger  motor,  cast- 
case  radiator. 

Four-Wheel  Drive  has  added  a  6-ton 
model,  which  is  the  largest  truck  of  this 
type  ever  built  in  this  country.  G.  M.  C. 
has  brought  out  a  1,500-poundcr  to  round 
out  its  line  of  heavier  vehicles. 

The  Knox  company  is  planning  to  bring 
out  a  tractor  mounted  on  four  wheels  in- 
stead of  three.  Improvements  have  been 
made  in  the  motor  and  hydraulic  brakes 
have  been  fitted,  the  advantage  of  these 
being  that  the  strain  of  hand-braking  a 
heavy  tractor  and  set  of  trailers  is  re- 
moved from  the  driver. 

Kissclkar    is    bringing  out   a  1,000- 

Lauth-Juergens  has  adopted  internal 
Kear  drive,  abandoning  chain  and  the 
name  has  been  changed  from  Lauth-Juer- 
gens  to  Fremont-Mais.  Locomobile  has 
recently  announced  two  lighter  models 
of  2  and  3  tons  to  go  with  the  single- 
chassis  5-ton  design  of  last  year.  But  it 
has  also  put  out  a  6-ton. 

Mais  has  added  a  tractor  of  16.000 
pounds  capacity.  The  Old  Reliable  com- 
pany has  made  a  1.5-ton  to  go  with  its 
line  of  heavier  machines. 

Worm  Drive  on  Packard* 

Packard  is  building  six  new  overhead 
worm-driven  models  from  1  to  6  tons, 
all  with  left  steer  and  left  control.  On 
its  1,500-pound  machine  Republic  has 
adopted  internal  gear  drive  instead  of 
chain,  which  is  standard  on  the  others. 
This  car  is  an  entirely  new  model  with 
motor  under  the  hood  instead. 

Sanford  is  making  a  1,600-pound  car 
this  year  to  sell  with  the  2,000  and  3,000- 
pound  models,  which  are  continued. 
Sternberg  has  brought  out  a  1,000-pound 
machine  to  go  with  its  2  to  7-ton  line. 
Service  has  dropped  friction  drive  in 
favor  of  a  cone  clutch  and  a  sliding  gear- 
set. 

Transit  has  added  a  1-ton  model,  the 


2-ton  model  of  last  year  being  continued. 
Velie  has  brought  out  two  lighter  models, 
a  1  and  1.6- ton. 

Wagenhals  has  installed  a  sliding 
gearset  in  place  of  the  planetary.  The 
new  gearset,  transversely  situated,  is  a 
special  type,  however,  in  which  the 
driven  shaft  is  a  sleeve  surrounding  the 
drive  shaft,  thus  bringing  the  sprocket 
close  to  the  motor.  Wilcox  has  added 
1,000  and  2,000-pound  models. 

The  average  truck  for  1915  costs 
$2,500,  has  a  capacity  of  4,500  pounds 
and  is  equipped  with  left  steering  and 
center  control. 

The  motor  is  placed  up  front  under 
the  hood.  The  cylinders  are  cast  in  a 
block,  are  of  the  I. -head  type  and  the  bore 
and  stroke  are  4  1-6  by  5  1-4  inches. 
The  S.  A.  E.  rating  is  27.6  horsepower. 
Lubrication  is  by  circulation  splash  oil- 
ing. Water  cooling  is  by  centrifugal 
pump  and  a  cast  case  finncd-tubc  radia- 
tor. A  single  high-tension  magneto  is 
used  and  the  governor  is  driven  from  the 
motor.  The  speed  of  the  car  is  limited  to 
15  7-16  miles  per  hour. 

1915  Composite  Truck 

From  the  motor  the  power  is  trans- 
mitted through  a  cone  clutch  to  a  com- 
bined sliding  gearset  and  jackshaft. 
Three  speeds  forward  are  usual  and 
drive  to  the  rear  wheels  is  by  double 
chain.  The  total  ratio  on  high  gear  is 
8  2-3  to  1.  Radius  rods  are  used.  Semi- 
elliptic  springs  are  used  front  and  rear 
and  tires  are  35  by  4  front  and  36  by  4.6 
dual  rear.  Wheels  are  wood  with  square 
spokes.  The  wheelbase  is  132  inches  and 
the  frame  is  pressed  steel. 

A  more  interesting  study  than  the 
truck  just  described  is  the  average  truck 
as  revealed  by  the  trends  of  the  year. 
Certain  changes  have  been  made,  such 
as  in  the  adoption  of  worm  drive,  for  ex- 
ample, to  show  that  there  is  a  decided 
leaning  in  this  direction  and  that  more 
worm  drives  will  be  seen  next  year. 

The  composite  truck  which  shows  the 
trend  of  1015  practice  inasmuch  as  it  is 
an  average  of  the  latest  developments  in 
truck  design,  resembles  the  average  truck 
in  having  a  motor  under  the  hood,  but  its 
price  is  $2,000  instead  of  $2,500,  and  its 
load  capacity  2  tons  instead  of  4,500 
pounds.  The  motor  and  gearset  are  in 
unit,  the  motor  being  an  L-head,  block- 
cast  type  with  4  by  5.25  cylinders  and 
an  S.  A.  E.  rating  of  25.6  horsepower. 
Oiling  is  by  circulating  splash  and  cool- 
ing by  a  water  pump  of  the  centrifugal 
type  in  connection  with  a  cast  case, 
finned-tube  radiator.  A  single  high-ten- 
sion magneto  is  standard.  The  maxi- 
mum speed  as  regulated  by  the  governor 
is  15  miles  per  hour. 

The  cone  clutch  and  three-speed  Rear- 
set  are  continued,  but  as  already  stated 
they  are  in  unit,  making  the  whole  power 
plant  very  compact.  Drive  to  the  rear 
axle  is  by  a  tubular  shaft,  the  advantage 


in  the  tubular  construction  being  that  it 
is  stiffer  and  stronger  than  a  solid  shaft 
of  the  same  weight.  Torque  and  propul- 
sion strains  are  taken  through  the 
springs.  The  rear  axle  reduction  is  a 
worm  gear  and  pinion.  Front  tires  are 
36  by  4  inches  and  rear  ones  36  by  7 
inches,  dual. 

In  analyzing  the  different  trends  in  de- 
sign probubly  the  most  important  single 
item  is  the  tircB  and  it  is  found  that  the 
solid  type  lead  with  87.6  per  cent.,  pneu- 
matic being  second  with  11.33  per  cent- 
Single  tires  are  almost  universal  on  front 
wheels,  being  standard  on  98  per  cent,  of 
the  trucks,  but  on  the  rear  the  field  if 
nearly  evenly  divided,  61.5  being  single 
and  48.5  dual. 

As  regards  motor  location,  pleasure- 
car  practice  is  becoming  more  popular. 
Seventy-seven  per  cent,  have  the  motors 
so  placed,  13  per  cent,  have  them  under 
the  floor,  5.33  between  the  seats,  3  per 
cent,  under  scats  and  the  remaining  1.66 
per  cent,  is  for  under-body  locations. 

Ninety-six  per  cent,  of  the  motors 
have  four  cylinders,  the  two-cylinder 
finding  favor  with  3.33  per  cent,  of  the 
makers  and  the  six  and  the  three  both 
being  popular  to  the  extent  of  .33  per 
cent.  Block  casting  is  used  in  54  per 
cent,  of  the  motors,  pairs  find  favor  in 
38  per  cent,  and  single  cylinders  are  used 
in  only  7  per  cent. 

The  L-head  construction  is  common  in 
71  per  cent,  of  the  motor,  the  T-head  in 
17.5  per  cent.,  side  and  head  7  per  cent., 
and  in  head  3.5  per  cent.  The  valve-in- 
head  construction  is  not  as  popular  as 
it  is  in  pleasure  cars,  apparently. 

Cooling  in  three  cases  out  of  four  is 
by  means  of  a  centrifugal  pump,  the 
gear  pump  is  used  in  5.5  per  cent,  of  the 
designs  and  thermo-syphon,  which  is  so 
popular  on  pleasure  cars,  is  found  •) 
only  17.66  per  cent,  of  the  machines. 

The  finned  tube  radiator  leads  with  a 
percentage  of  42,  the  cellular  type  is 
second  with  27.25  per  cent,  and  the  square 
tube  has  a  popularity  rating  of  22. 

Single  ignition  is  employed  on  54.25 
per  cent  and  dual  on  41.25  per  cent. 
Hand-spark  advance  is  still  employed  on 
the  majority  of  the  cars,  69.75  per  cent, 
being  so  equipped,  but  the  fixed  and  auto- 
matic advance  systems  are  gaining. 
Twenty-one  and  a  quarter  per  cent,  are 
fixed  and  automatic  is  found  on  17.33. 

Governors  on  Majority 

Centrifugal  governors  are  used  on  two 
machines  out  of  every  three,  loose  ball 
governors  are  used  on  8.5  per  cent,  of 
the  machines  and  suction  governors  on 
7.5  per  cent.  Governor  drive  is  from 
the  motor  in  nine  out  of  ten  cases.  No 
governors  are  fitted  to  22  per  cent. 

Clutches  are  of  all  types,  the  cone  be- 
ing the  most  popular,  however,  with  a 
percentage  of  42.25,  the  dry  disk  is  used 
on  28  per  cent.,  the  disk  in  oil  on  17.75 
and  the  dry-plate  on  8  per  «ent 
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iOBM 


C  . 





Avery. 

%.  *.  Gnaw. 


_4. 
AbawdrotkA 
A'lkirui  Hroii  Co. 
Admin!  Motor  Car  Co.. 
Aetna  Motor  Truck  Co  . . . 
American  Mote*  Truck  Co 
American  Klrrlric  Car  Co 

O.  AnxJcfWCo  

Attaatar  VrWla  Co 
Att^rimry  " 
Aufkuot  M 

Autocar  Co.  

Automatic  TraorporUtioa  Co 

Availal  V  TnaACo  

A  vary  Co  


hmmtmCc  

Baker  Motor  Vehicle  0»  

C.  L  Barker   

Bauer  Machine  Wnrka  Oo  

Bear.l«lrv  Ek-rtrir  Co  

Bearer  Stat*  Motor  Co 

Bork  &  Bob  

■pi  Motor  Trwek  Co  

i  Dtinint-Pnrt  Ciman  Co  

Hincham  Mb.  Co  

Blair  Motor  Truck  Co  

B.  F.  Boar!  Motor  Truck  Co 
I  Braeie  Motor  Truck  Co     . . 
Brrnnaa   Brrnnan  Mff.  Co 





Carl* 


HtawwM  T 


Brwkwae  Motor  Vwon  Co 
H  E  Bwrklrn,  Jr.  Motor  Truck  Co 
KlwrH-rarlor  FVrtric  Oj 
Buffalo  Auto-Truck  A  Mo4nr  Co 

Buffet.  Flu-trie  Vehicle  Co  

Buirk  Motor  Co  

Mlf.Co  


Empire  AilrCo  

(  at.tol  Truck  Mff  .  Co  

Carl  Electric  Vehicle  Co   

fiKSei  Motor  Car  C«  

Carroll  Motor  Car  Co  , 

F.  A.  Caery  Co  

Chase  Motor  Truck  Co  

Coleman  Carriarr  A  HantwaraCo 

Commerce  Motor  Truck  Co  

Connermlle  Buerv  Co. . 
TrucVW 


Mf«.  Co 
Cwrbett  Auto  Co.  .. 
S3G  MM  «1k»I  Co 
MMMI  Frrkht  Wheel  Co 

Cowan  Truck  Co  

Crawford  AulorooKh  Co. 
Crrarwot  Motor  Truck  Co. 

Crooa  Auto  Co  

•oral  Car  Co 
Truck  Co.  ol  America 
Truck  Co.  of  An 
Tool  Co  . 


^er^l  Vehicle  Co  

l5  Mff.  Co  

hart  Motor  Truck  Co  

DuraNe  I  >a>  too  Truck  Co 
HerUm  Electric  Car.  Co  .. 
I'arrcl  P.-t  Equipment  Co 


lharnood-T  Motor  Car  Co 
Diepetch  Motor  Car  Co. 
Dneor  Motor  Truck  Co 

Dorro  Motor  Car  Co  

Puflr  Broa.  Motor  Truck  Co 

tWap  Electric  Co  

r  >.i;.l.-x  Power  Car  Co 
Amelcematrd  Motor.  Corp 
Duryra  Ial<eatorio>  .  .  . 
ClrTrlamWiahor.  Motor  Truck  Co 


Fartern  Power  Truck  Co 
Filiaoo  Elretne  Vehicle  Co 

I     <  Tun    it  :  li  Co  

FJwrll-rarkor  Electric  Co 


— 


.  .  N. 

O  

Ft.  loviia.  Midi 
Petroit,  Mirk 
rvtmit.  Midi 
Saebew.  Mich. 
CawSpCO  . 
Newark.  S.J  . 
Buffalo.  N.  Y  . 
New  Brcrartu  0 
A  r;tniorc.  Pa .  .  . 
Buffalo.  X.Y.. 


I  torero,  1 
Peoria,  in 


l.ima.0  . 
(  Vreland.  0 
Norwalk,  Co, 


Norwalk,  Cona   

Kanaa.Crrv.Mo   

Ixo  Anxewe,  Cal  

Portland.  Ore  

Cedar  Hapek  la  

Orm  Crty,  Pa  

Flint.  Mirk  

Wet  Park.  0  

Newark,  O  

Aknaodhv  Va   

Minriropolk.  Mina  

S*YTar.wc,  N.  ^   

Cnrtlar.1.  N.  Y  

Elkhart.  1ml  

Cleveland,  O  

MM0.M.  Y  

Male.  N.  Y  

FTmt.  V ,-'  

Chicato,  111  


t>unkirk.  N.  Y  

I>enrer,  Col  

Toledo.  0  

Rutherford.  N.  J.  .  . 

StraaUirx,  Pa  

[lilkrva.  Mara 

*vreeiwc,N.  Y  

llmn.N.Y  

rvtrwl.  Mich  

ConoorTville,  lad  

Superior.  Ww  

Hrwdonoa.  N.  C 
tlrand  Ka|>i>k.  Mirk 
C.rarvl  Hapei.,  Mich 


HewrMowii.  Md 

Miilletown.  0 


MODELS  IN  TONS  CAPACITY 
Ptfum  de  net  re/rr  b  Banker  «/ 


ii 


"I? 


. ....  > 

! » 

it 1 


...... 


-i 


Wat.... 


!oeu:I.l»ndr.tr.N.Y 
Wfttrrlou,  la  

PflwTo  


it 


X) 


M 


8 


Ortroit,  Mich 
Detroit,  Mich 
til 


.cu. 

■i  I.,  ,-.  v.  

PanFnnciw«.Cal. 

i-olumlna.O  

fbarVnte.  Mrh... 

BEwKOaj  .... 
Pr.,ladelpr.U,Pa.  . 


L 

-i  I 
Car* 


R.I 
Mo 


II 


2\ 


n 


■tlcct-K.    ••Electric  inuuttr.ai  undoor).  tSt< 
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Ilahr, 
HuJi  Waiaa 

Harris  *i  

Harv*y  . 

H..rt..«i-Tr,.7— ' 

Hon**   

Harawr   


[dr»l 
MC 


MODELS  IN  TONS  CAPACrTY 

flOttrft  >&i  w<  rr/rr  to  «u*ioc  "/  vinJdi 


f  ir  Motor  TrjrV  M^-  Co 
r  >'an»  Motor  C»r  *  1'arta  M*c  Co 

Farrn  Motor  Car  Co 

Kawirk  Motor  Car  l\»  

Fi-lral  Mot.*  Trick  Co  

Fiilllbi.'-iii'., 
Diifalit-lh-n  Carrot:..  C. 
Phillip  Vie-  I.I-r  \V:i  mh  f ,. 
Four  Win-'  ll-v.-r  Auto  Co 
I  mnllir,  C>rr.lli.r.|il  Tr.-k  Co 
Umk-J>«™i  M  ..t,.r  IV  C> 
Frit.!,!.-  Aulim-j.i.il.-  iV  Nailery  Co 
FiiUtf- Power  Tr.*k  Co  


Kric.  Fa 
Trjvm  Cilv.  Mich 

Cliirattn,  !!l  . 
Norn  l  ul  u.  S.  n. 
I  Mrt.it.  Mvh  ... 
Ww  York  Cl, 
r  lir.t,  Mvh 
New  I  Mean.-.  U 
l"linVinvi[|.-.  WL- 
Fratiklm.  IN, 
t'n-tiii.ut,  I  > 
IVnv.r,  C.I 
-AO  . 


(1  1  Jl 


<  I 


«  »  H 


,  !ti 


rlalirirl  ,V;l.-i  C. 
W.llyaJ  lv..fl:.l..j  C. 

"!.  A .  Shacht  Motor  Trurk  Co 

«.  O.  Co   

.eneva  t\  ncnn  Co   

".etirral  Mnl.ir.  Tr  rk  C» 
.corral  Mi.t.ir.  Tr..-k  C 
I  "..  ..Hen  Wert  M„-,«  C.  ... 
ifainlD  Miil^rTr  i'  c  i'n  . 
l'cit^l  St»tc-.Ca— ii"C. 
Irvat  Sotli-ril  Vil...  Co 

Willed,  

Co   


:\.  hw.- 1 


Halm  Motor  Trick  Co 
T.lt.urr,  M.tlur  (>.»->• 
tlnl^rt  Harmon  Co  ... 
Harv.  v  Motor  Tnick  Wnrki 
Men- ,^-1  Mnl<»  Tr-r-k  Co 
H  a.liH'i-Th^v.c  Ittc  , 
t  Inner  Motor*  Co 
I    tt.al-Wvali  -Soltr  MolurCo 

W.  Hunt  Co  

'  !  ireM./orCarC. 
i  irlW  Motor  Wk  Co 


_j,0  

T.-Mo.  I). 

I .nri:inari,  O  .  . 

IHtawj.  Ill 

Omhts,  N  Y 
;',,„■  Mm 
Pon'iac.  Mirii 
-tarin.fr.  1.\  f  jl 
Wall .er.  .Nr.  <  hi'. 
(WjiiiUsO 
Hir»..iiiu!r  j-ii,  Ala 
,1.  ,    •  S 


is 


i 


rUii^nirx.  P» 
AntMirc.  I 

-inuth  rkwlr/-^  Mw 
llarrcv.  Ill 
•i..illh  HVf.1.0.  Maw 
S,»»rk  V  J 
Lot  Anrclra  Cal 
« yan.loi' '->:  Midi 
\A  r"l  New  HruMon, 
(Wftlit.  M..S 
Sr.  York  City .... 


N'.Y 


1  V 


it; 


|it|i 

iijj 


>!l 


1-,-Y 


1  1  i 


1  i 


1  i 


'  1 


i 


!  l.-al  Auto  Co  -    ,   -  ■ 

lnl.-rtiatv.tin!  Harrrfltcc  Corp 

1  inlrprn.lr'.t  Motor*  I  "•■rj» 

Harw^-BarlrvCi, 

W   Jl.  Mcl.ttyre  Co   


n.  JeffrrvCo 
Truck  Co 


Fort  Wantc.  In.! 
k.kro.1.  I> 

Port  Huron.  Midi 
1.  In.)  


Kcnmlia.  VTu 
Jutww.  «  u 


Motor  W 
out  Trick  < 


Wk  C„ 
nrkCo 
K.tWtj  Mnlor  Car  C, 
Krlly-SoriPihrkl  M-.l..r  Truck  Co 
\.  It  Km  M!«.  Cc. 
Ki«rl  M.*»  Car  Co 

KHrrfV.  In.   

Kuol  M. it.tr*  I'ii 

H.J.  Kr-hW  C.  C 
K.nip  M  ilor  Trurk  Co 

K^ciiiocrcuiH-aTCo 


I  Karli-l.m.  W  Va 


Hart/or.1.  W  « 
Sin  FnUH-ivn,  <"al 
^priintlicl'l-  Mw 
N  ewark.  N  J 
HuffaKS.Y  , 


Kmrrican  I^Fraom  Fire 
Hurkrj'r  Mfs-  Co 
[_inii»  M .lor  Trick  C.. 
[.aitalm  <'<>..  I.t'l 
I^iutS%lu.^T^"rf  Mob*  C: 
l^.i<  Motor  Trstk  Co 
l.lfi|.«nj-.""t«1»art  Mn-ii.i'  Cur  I'n 
I  hwi  I'lvrmnatic  T.ml  Co 
!^»oanr^.ilr  I'n  i><  Ainmra 
IxirU  BaJlliDorr  Mi*.r  Car  Co 


Co  Ftaira,  S  Y 

\ndrraoti.  I  mi 
Pittarwraii,  Ta 


Macrar  Co 

Ir.UToati^rial  Motor  Ci. 
Mrrrhaol  k  K,»o* 
Man  Minor  Trurk  Co 
\lan«or  M.»1r.r  Trick  Co 
S'nnlvkr  &  ManzKin 
Ma<1ln  Carriaitr  Work* 

\Y.  H-  Mrlntvc  Co  

I)  I  I'.orr  A  Co 
M.-rriry  Mf<  Co 

Merc  ury  Mfs  Co  

Milh-irn  Watnn  C.. 
Bowli.-ui  1 Mot.*-  Trick  Co 
M.N.I  Mirf.^  True,  Co 
Ali. '1. -.or  Aiitotno'  -il"  W  nrk« 
Jm-i*  W.  Mo.ki  II  ..<v  Co 
I'acthc  Metal  IV.Iuct.  Co 
M  «.r»  Motor  Tr-jik  Co 
M..rrlan.l  Mo4.it  Tnick  Co 
Morton  Trick  A  Tract.*  Co..  lor 
Motokart  I'n 


York.K 
Aiitwm.  IfJ 

c&.1n'M"!h 

Outsauo.  Ill 
ToMo.0  

Bowling  Orrrn,  O 

St.  lam.  Mo  . 
Jaanrillc  »'i" 
Ml.  Louia.  Mo 
TorraiMw.  Cal 
PVllaoVlr^ia.  Pa 
Laa.inolra.  Cal 
Harrub.irt.  Pa 
SrranUio.  Pa 


I 

•  I 


1)  1  ., 


■'! 


1  r 


I)  i 


-  •  I- 


1  1 


1 

!  I 

I 
'. 


IS  ->] 


ii 


:  1 


1 

21  1 


- 


M  .'I 


•  r 


t 


Si  i  t  i  i! 


r,   3  a! 

1  *  '  I  '  " 1  '  ' 


i  I     I  «> 

1-1  - 


in 

r  " 
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Ammran  A  Bnloo  Vfr.  Co 
Alrolroth  A  »..t  Mis  Co 
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F\owo  do  not  nfm  to  anlr  of 


tot 


i  I 


Providence.  R.  I 
Srwl.,nh.  N.Y 

Findky.O  

St.  I ouav  V.f 
[HMrait,  Midi.  . 
Detroit.  Midi.  . 
Nvmnw,  Mich.  .  . 
<  1-  ■-(-  r..i'  .  O  


A.lania  Bra*.  Co 
laWnV  Motor  Car  Co. . . 
Aetna  Motor  Truck  Co 
American  Motor  Truck  Co 
Ammtsa  Electric  Cir  Co 
S  Arndrdcr  Co  

Atltnuc  VrfcifW  Co  I  Newark,  N.  J  . 

AtterUry  Motor  CorCo   BuBaln,  N.  Y  . 

Atalaiae  Motor  Car  Co   New  Bran™,  O 

Autocar  Co\..   Antaorr,  Pm 

Automat 
AvaiUlle  Truck 
A  vary  Co 


£Uco 


C  ramm-Bcmittctri  Co   

Baker  Motee  Vehicle  Co. . . 

C.  I..  Barkre   

Bauer  Machine  Work*  Co. 

Hear- Wry  Flo-trie  Co  

Beavtr  (Si»tr  Motor  Co. ... 

Reek  A  Son  

Rmartner  Motor  Truck  Co 
Durvni-lVet  tamaec  Co. 
Blnaham  Mf«.  Co 
Blair  Meter  Tnirk 
B.  F.  Board  Motor 
Bra«ie  Mntnc  Truck 

B'ennan  Mft.  Co  

RrnrkwiT  Motor  Warnn  Co 
n.  FT.  Buchlcn,  Jr.  Motor  Truck  Co 

Flwell.  Parker  Floetne  Co   

Buffalo  Auto-Tniek  A  Motor  Co 

Buffalo  PVrUic  Vehicle  Co  

Buiek  Motor  Co  Mich. 

Mercury  Mff.Co  lCUano.111  

Empire  AiV  Co   Dunkirk.  N.  Y . . 

<  a|.itol  Truck  Mfr.  Co   Daorw,  Col  

Cvl  FWtric  Vehicle  Co   Toledo,  0  

(Vltoo-llill  Motor  Cor  Co   PutWonLN.J 

Carroll  Motor  Car  Co   ftnoburt,  P». . 

F.  A.  Cwcr  Co  |B«lrrka>.  Mmp 

<"ha«»  Motor  Truck  Co  

Coleman  Carriage  A  II nr-f«.i •<•(',. 
( Voimt  Motor  Truck  Co. . 


Buffalo.  N.Y. 
Himmi  111 
Pcorio.ni.  . 


I)     1  >i 


I  j 


I  IccUmLO   |   | 

NotvbIlCodb  !   -. 

KaroaaCliy.  Mo   i   |l 

l..*  Angela*.  Col    f  I 

P..rtland.  Ore  

Cedar  l;v   :•  It  

Oroya  City.  Pm  

Flint,  Midi  

U  <»t  Pnrfc.0  L.„ 

Nmrk,  0  

ArfflofmroY  Vo  | . . . 

MintieanoJia,  Mmr   J 

Svmeuae.  N.  Y  I . . . 

Cortland.  N.Y   .. 

Elkhart,  lod  

Cleveland,  0  

Buffalo,  N.  Y  

Buffalo.  N.  Y  


il 


■  » 


Hon.  N  .  Y  

Detroit.  Mich 

ConMnriflc  Bugjry  Co   |Coooenr*-i;lf,  lod 

Continental  Truck  Mfg.  Co   


Cortott  Auto  Co. 
''oupWienr  Freight  Wheel  Co 
CnuplrJlear  Freight  Vrtecl  Co 

Cowan  Truck  Co  

Crawford  Autonwr.le  Co  

Crrnorot  Motor  Truck  Co  

Croc*  Auto  Co  

Crown  Commercial  Car  Co    . 

Commercial  Truck  Co.  of  America 
Cit,B>emtl  Truck  Co.  of  An 
Piltal/urgh  Machine  Toot  Co 


neorralVrhirlcCo  

EX  Mfg.  Co  

Dart  Motor  Truck  Co 
DuralJe  Dayton  Truck  Co 

Ihiylon  EUvtrie  Car.  Co  

Parrel  Kg  Equipment  Co  . 

DcKalb  Waron  Worka   

Denhy  Motor  Truck  Co 
Andonon  Electric  Car  Co- .. , 
I  iiamood-T  Motor  Car  Co. . . 
Data  ten  Motor  Car  Co 

Dnane  Motet  Truck  Co  

Dor™  Muter  Cor  Co 

Br<«.  Motor  Truck  Co 

Electric  Co  

Car  Co  

Motor.  Cot,. 


Motor  Truck  C„ 


"'rncrinc.  Wet. 
tlendmnn.  N.C 

<  Irani  Rapid*.  Mien  

Grand  Rapid*.  Mica  

Hotyokr.  Ma-   

flagrrvtown,  Md  

MkidUrttiwn,  O   

Aahurv  Park.  N.J   

M  Milwaukee,  Wia  ,., 

hoMfiaiTn   

Pl.ilalrlri.ia.  Pa 
llra.Work.P»  


WW- 


1\ 


I  ....  II 

'i  ....  ... 


loot  lilaad  City.  N.  Y 

Mm*  i»  

Waterkai.I*  

Dayton,  O  

Dayton.  O  

C.r.r.1  Hani.lt.  Midi  , 

IVKalb,lll   

Detroit.  Mich   

Detroit.  Mich  

Chiraao.  Ill  

Minneapolis  Minn  . 

San  Franciico,  Cal  

Sl.UMk.Mo  

San  Franraro.  Col  


R  I 


Ft.  looKMo 
Cleveland.  0.  . 


31 


N 
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CMC 
CMC 

ikUaWal. 


'.oral  K«fc.  . 
Crraak  rV_jti_-rii 

<_,.-•  ...... 

<_,».•• 


Km*  TimW 


V  V|,r.. 


MODELS  IN  TONS  CIPACITT 
Pnjiuui  o>  Ml  rr/o  !•  >nl<r  »'  aado1 


Uo- 
*W 


Eri.  Maw  Truck  Mr,  Co 

Ktu>  Molar  Car  *  Paru  M(|.  Co 

fo»  __■_■- Car  Co  

Ka._k  Mater  r«Co   

Federal  Motor  Truck  Co   


IWu-IWt  c 


Camarc  Co 


Faillip  F*»».Ut  Warn.  Co 
Four  WW!  Dnv.  Auto  Co  . 
Franklin  Coouncmtl  Truck  Co 
lanth-Jurnrrn.  Motor  Car  Co 
•rtkUaAatoaaoMIr*  Battery  Co 
.uilrcPuui*  Trunk  Co   


Oahrirl  AatoCo  

W  ilrrWHaftad  Co 

1.  A.i<<Wht  Motor  Truck  Co 

4.0.  Oar  C«  

law  Waaoa  Co  

'  Icownl  Motor.  Truck  Co  

OM  Motor.  Truck  Co. . . 

OoUaa  Waal  Motan  Co  

'  !rarnm  M.itor  Truck  Co 
IWMflUlM  Carrion  Co  ... 
'kcat  rVaitkcra  Auto  Co  

>omlVrl>.rl.Co   

.coco  A  oMolaCo  


F-ir.  P»  .  .  . 
Tra.cn  City,  Mirk 

CViram.  Ill  . . 
•V-..  Talk.  S.  D 

I  lrtrs.it.  Mich  

Sro  Vnrk  City 
Flint,  M 
New  I V  lm  -,*,  La 
IlititnaviIV.  Vm  . 

Fraaklio.  Pa   

Frroiimt.  II  . 
IVntvr,  C.il 
Ik-lr-Ka.0 


llahn  Motor  Trork  Co  

Aohora  Molar  Chaov  Co  

Hut**  tlamwn  Co 
Horror  Motor  Track  Wnrka 
Hrar-.lM  MM  Truck  Co  . . .  • 
Hoo-avarJ-TnaTcc.  h-r 
Homer  Motor!  Co 
ntrtrott-Wraotlotla  Motor  Co 
i-  w.  II  ion-.. 


Hum.  Motor  Card 
lli.rll._1 


Motor  Truck  Co 


t.b«J  Auto  Co 
Inirrnat-mal  llarrr-u.  Corp 

luiniiji  i-  T*  —  ~~r 

HOTon.l-Ho.by  Co 

I .  H.  Mclatyra  Co   


B  JrrTmrCo 
Jooo  Motor  Track  Co 


Tmrclai»l.  0 
Tolorlo.  II. 

Cinntinari-  0  

Dttaoa,  III 
!(_rnrra.  N  .  Y  . . 
IW.or.Mtch 
Footior,  Mich 
Sacramento,  Cal 
Walkcmllr.  (hit 
folurolniA.  0 
Hirtmiurhain.  AU 
Ucurl.lan.tCitv.  N'  V 
Uxor  l.land  City.  VV 

Hamh>m.  Fa 

kul-orn. 

"i»iUi  ll.ot.in.  Mas. 
lUrrry.  Ill 
Sxith  Bnenn.  M 
Newark.  N.J 
l/o  Aniirara  Col 
iWyaadnttr.  Mirti 
Wort  Sew  HrvKkoi.  S  Y 
IVtnxt.  Mich  . 
;  Nrw  York  City.  ... 

Tort  Wavoc,  I  nil  

lkroa.(l 

Fori  llunm.  Mojb  ... 

Marii.n,  Ir-t  

kuoure,  Irol  


KmnAa.  WW 
J.oco..  Wia 


r  i 


Kaiaouaoo  Mirtar  Truck  Ca 

Ku»ki  Auto  Truck  Co  

Krorn.  Mottr  Car  Co 

ifaiy  Motor  Track  Co 

ES  MotcTcWCo 

Kleti-r  Co.,  loc  

Kt_m  Motor.  <  u 

II.  J.  Koct-orH.n.Co 

Kopp  Motor  Trork  Co   

KaoanaaV  Oo  

K  rrto  ( raaaaacW  Cm  Co 


liar!  I    UFraoc  fir.  F.nrine  Co 
Hockey.  Ml.  Co 
tjuum  Motor  Truck  Co 
l_H_rloo  Co.  Ltd 
LouUvJurr.ro.  Motor  Car  Co  .  . 
Loom  Motor  Truck  Co 
I  jrir»nl-.->_^ra-t  Motor  Cor  Co 
Ckoan  Poouraatx  Tool  Co 
l__maaoMk  Co.  of  Arorriro  . 
Lord  Ualtimon  Motor  Card*  

LnUnaationa]  Motor  Co   

Merchant  A  Eraaa  

Mom  Motor  Truck  Co 

Maaaar  Motor  Truck  Co  

Nordykc  A  Marmor.   

Martin  < 'omaaa  Wotka  

W.  H.  Mel-tyro  Co   

D.  f.  Pnyar  A  Co  

Mm  i'v  Mia.  Cm   

Mrrtury  MtiCa   

Mll'wrn  -aroo Co 

Hirolina  llrwn  M.*or  Trork  Ca 

MetalV  tair  Trark  Co  

M.M>  lor  AaooHobuc  Work. 

J,»     W.  Mooo  Burxy  Co  

IWtV  MrUlPro.lurt.Co  

M.»»  Motor  Track  Co   

Monkaod  Motor  Truck  Co 
Morton  Truck  *  Tractor  Co,  Inc 
Motokort  Co 


Kaloaaaoo.  Mrh 

I'Karlrrto..  »•  Va 
Hrorrrlown.  Pa 

Hanlor.1.  Wm 
<oo  I  raorWK  Col 
M|mI_|||  Mi. 
Sfuurk,  N.  J  ... 
Buffalo,  N.Y  .  .  .  . 

Detroit.  Mu-h 

Clyu-,0  

r-irurvN  Y 
Awlcr-in.  Ifwl 
Fltt«>ruralit  Pa 
Hrooklva,  K  Y 

F  roror-rt,  O  

-a-i  }  rann*.  ■  ■  <  .1 
Buffalo,  N  Y 
<t.K-ru.  II!     .  . 
rlcalc.inrt.  Conn 
-  .  Ml 


.Pa  .... 
:Smi  York  CH» 
H,  Ul.li  I.  .  Pa 

»;..li-   In  I 

fSSm,  Ma. 
Ir>llar-4»IU,  lad 

York.  Pa   

nii.w-  in  


Boo-naOrc-vO 
M.  Loot,  Mo   

Jaoro.lllr.  Wo  .... 
HI.  laqia.  Mo  . . 

T.irrannr.  Cal   

FKiia.lclt_.ia.  Pa  . 
Lot  Aorr-o.  Cal 
llurrd««.  Pa 
Srranloo,  Pa 


I 


- 


41  i 


N 


*  ii 


1 1 

■    *  ... 

J 

i 

l 

i 

* 

■: 

ii 

1 

It 


I  II  1 

* 

I  i 

I  1 1) 

ii 


a 


1 


n 

*  ii 

1  I  :. 
I 


m\.. 

s 

21  I  > 


2 

2  1) 


* 


1 

2     Sj  2 


IT 


ii 


IOT 


IOT 


•Klrctric.    **tlcctric  indualrial  (imloor).  ISteam. 
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253  Vehicles,  Their  Makers  and  Capacities 


ox 

Old  Hrrkwy 
Old  Hkkary* 
Old  Rrli.M. 


I'erlej 

PWm-Amw 


kc-l-'l-urv 

R«* 

R.ooMic 

Rorktonl 


Sttav-Fint. 


S.r..d 

SlIM 

Sctil'-ich* 
S*U.n 


Slrljeyl 

Stftial 

Smith-MiLi 
Smith  R.«d 
S»»*d.«ll 

St.ndirdW  I 
Sliodird  W  OKm 

Sfamk-y  « 

in  

Sl.rob.fi 

Stout   

5t.if.ft   


,  United  St.*. 


W.trrtlul. 
W.,.r*.l. 


MODELS  IN  TONS  CAj? ACTTT 
Fipwfy  d*  not  rc/cr  to  nimbtr  «f  madiit 


N»tmti»l  Motor  Truck  Co 
NrUm  *  UMooo 
New  KrutLnd  Truck  Co 
Nevn.li>  Mf« .C« 
Ttyrtmeicr  rk  Hicpe  Co   

I  >  K  MoUir  Truck  Co 
Kentucky  Wnnon  Mfe.  Co 

keolurky  Wasnn  Mfrf.  Cn 
"III  RrIi»Mr  Motor  Truck  Co 
«,lly^.r,rrUo.l  Co 


llnv  Cit>,  Mick 
n,ir»ru,  Ill 

>  iicUum.  Mm 
Vvvlii.  U 
Nft»_y«k  City ... 

IVrr.il,  Mir*  ... 

l-ji-tilv.  Ky 
lf3i«iil>.Ky. 
'  'III' ncn.  Ill .  ... 

Tolr.lt>.  0    i 

iiw-~o.  Mich  


IVkud  Motor  r,r  Co 
l'»ln.rr-M<vcr  Motor  C«  Co 
Padiwt.Moorr  Co 
St.  l.r„,i»  Mot,*  Tr.tr).  Co 

Pel- Motor  C„  Co 

Ivrf.t  Co 

rt*«T,i«  Auto  Workn 
IVrr»-Arr<r»  Motor  Cnr  Co 
llymuuth  Motor  Truck  Co 
Power  Vehicle  Co 
Purity  Hmj  Co  


IVtmit.  Mir* 
St  Loum.  Mo 
Srnrw,  N  Y 
St.  Uim,  Mo 
ClrvrUutfl.  O  . 
l.oAn„rl«,  Cnl 

I'wmvfiiv,  r» 

Buffalo.  \.  Y 
l-ltroiBith.  O 

MilwA.lk..-.  ttiri 

St.  Cul,  Minn  


KrefWont  Motor  Truck 
Keo  Motor  Truck  Co 
KhikiI.I*  Molttr  Truck  t 
cKortl  Motor  T 


Co 


Ki-Untl  Han  l!lcrtnc  Vr*icleCorri 

Howe  Motor  Co 

Iioy>l  Motor  Truck  Co 


RonWnint.  WU 

ljmittir.  Mir* 
Aim..  Mir*  . 
Id.-kfoni.  Ill 
New  York  Cltv 


Snfrty  Tint  Motor  Cir  4  Truck  Co 
Snnrtow  Tnick  Co 
Snuior.)  Motor  Tnjck  Co 

.on  Motor  Co 
Sehli-noer  Motor  VeroeUCo 
Sfklt-it  Motor  tLar  Co 
Scrvor  MoU*  Truck  Co 
Sielri-rt  Mi-ti*  Truck  Co 
Sycttitl  Mutor  Truck  Co 
\  O  Stiotli  C<, 
Sou*  Hro.1  Mi  .tor  (  nr  Work. 
Soeedwell  Motor  Car  Co 
8tnrol»r.|  Motor  Truck  Co  ... 
St»niUrJ  Motor  Trjck  Co  ...... 

■SUnlry  Moti*  I  'amw  Co   

SUvcniM  Motor  Cnr  Co   

Slrrnl.Tr  Motor  Truck  Co 

Stewart  Iron  Woclu  .   

Stewart  Motor  Corp   

Ston™  KiVctric  Cur  Co 
^tuilctiftkrr  Corn 

SiiIutwi  Motor  Car  Co   


Tiffin  W  niton  Co  . 
T'»t<.iier  llro* 
T.tlrtt.  i  Motor  Truck  C> 
Trst.ilil  Motor  M!i  I  n 
Tnuot  Mot>*  Cu  Co 
Trumliull  M"ti*  C*r  Co 
T-il~i  AutfKiiiil.il-  *  Mir  C. 
T  utile  Motor  Co 


I'nitcl  Sute.  Motor  Truck  Co 
I  >,m|  Motor  W,  C„ 
Kentucky  Wn.ur,  Ml;  Co 

k'n*  Winkle.  Mot.*  Trut-k  ft, 
V,.|*  Mulor  Vc„.rle  I  •„ 
Tourauir  I  o 


Cyrrvl  leelnc  Cur  I  n 
IhvjS'-Seni'ury  Or.tnnoce  Cucr,. 


Knkunuoo.  Mir*. 
Chieaco.  Ill 
Syracuse,  S.  Y  .  . 
lii  troit.  Mich 
Sew  Yc*k  City  . 
HofC.mtrr.  NY 
W  iluwh.  IM  . 
ToV.i...  O.  ... 
IVtniit.  Mirh 
Mil»«.Ar»,  Win 

N»:th  lt-t.1.  lal 
Dayton,  tt 
I  Vlri.t.  Mich  . 
W  .rn  n.  O 
S.wton.  Mao 
Mii»nukf».  tti. 
Milww.ior.  Wi. 
fovlCLtUill,  Kv 
BulT.lo.  N.  Y 
DrtnitV,  Mich 
IVlroit.  Mxh  . 

ItfiClll^tCT,  S.  Y 

Tiffin,  O 

n«v  Cttv.  Mich 

LWi.il 

lolifotown.  Ta 

IjiolviIIi-,  K) 

Hfi,l>ot..il.<I.c,r, 

TuUi.  tiki.  _ 

I  AlUU-t'  ilA,  N  Y 

I  ,  •  Kv 
llVtroil  Mil'. 
I-uo.iIU.  K>  . 


Ml»nl».  C,» 

Mol.nr.  Ill 
fhilwUflu 

Scwl. 


W  .-rr,li.h  Motor  C»r  Co 
«  ».-rh»l.  Motor  C»r  Co 
K  iller  \rk>-lr  Co 
«  «lu-r  Motor  To-k  Co 
lV»r;l  Motor  Vctii  lc  Co 
Ware  Motor  Vchvlic  Co 
H  fcihitiptoii  Motor  C*r  Co 

V,  nvi-rli  y  Co  

IAV»t  t  '■  o>t  Wainxi  Co 

VWiitr  Co  .  .  , 

VSt,.t»,..|  Core, 

Uicl.iu  lull.  Mo*«rCn 

H  K  «ik.t  MoloflVCo 

V>  .11.1  ktirlf»  A  tVl.jrrter  Co 

W,llv4<vwlwcl  Co 

i  t  Co 

Witt-ttlJICo 

Ml,  O 


IVtrr.it.  Mich 

IMrcut.  Mtrh... 
Ctl^iuto.  Ill   

New  York  t'ny.  . 
Mount  \  lenon.  N.  Y 
^t.  I'aul,  Min-i 
Hvittnville,  Md     .  . 
lii.liafalM  h*.  Xai  .  . 
Taroro*.  W. 

I  I.  vl  Un.l,  I  I 
\\  i^Uimrt,  N.  Y' 
VS  i'  luu  1  "»1L.,  Tivw 
\||00l»|.  'o.  Mu.c 

o„1»K  N.Y 
T..le,|...  It 
Ileirot!  Mtel, 

ev*w.*,.i>.r 


II  I 

I  V 


I:'  ii 


< 


... 


i  il 


s 


r  i  i 


?l  1  s 
n 


J) 


4    ...  I  — 

"it"'  'i 


2  V» 


•Ekctt.c     ••F.rcuric  indit.tri.l  (indoor).  tSttaro. 


I 


5 

5 
5 


•• 1  !  I 


irr 

7  ' 
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Price  Classification  of  1915  Trucks 

Features  of  the  Chassis,  Classified  According  to  Capacity 


TRUCKS  UNDER  U-TON  CAPACITY 


<1 

10  CO 

1J  OS 

11  n 
n  *>  risn 

14  92;Selr* 
22  SOjFrie  . 
10  Sialic  . 
34  «0|Se|er. 
13  On;  Scire 


Frie  . 
Selee... 
Plan 


11 


1 33'proc 

13  37' Scire 


DM  An 

sin",  coo 

DM  ten 
Dl.ltbn. 
Bevel 

Btngelui 

Stm  elui 

Bevel 

Bevel. 

Bevel. 

'  Bevel 


I 


10  »ljptnn   %*th«  S-wh«4« 


IVieo 

Rwapriai 

C^nvertirA? 
rooviftlbfc 
!.»•/ floor 

Friction  drive 

Price 


Prior. 


TRUCKS  OF  14-TON  CAPACITY 


.. .  A 
'  * 

1.000 

l.sao 

WOO 
*J0 

100 

7S 

Solid*. 

o»—  

.  ..S 

1.000 

;*> 

M 

SoEd 

Dart.  

A 

1.000 

84$ 

100 

Pmu. 

CeArM, 

K 

1.000 

1.200 

113 

Pneu. 

HiW,  W.j.o. 

3e 

1.300 

M0 

so 

Solid  . 

IHC  

M 

1,0110 

w 

SUM.. 

1.000 

HO 

110 

Pneu. 

P 

1.000 

M 

SUM 

OX. 

1.300 

475 

113 

Pneu. 

1.000 
1.000 

B50-e 

M 

Pcuni- 

Vam. 

LAS 

«30 

M 

Pnni. 

1.000 

1.00O 

115 

Pneu- 

33  V>  *elr« 
16  .SlU'rio  . 


|DI4-rol, 
Did  din 


2'CJT. 

UK 
to  SI 


IK  30 
19.61 
14  50 
19  fll 
13  OS 
12  40 


flu  .Dbtchu 


Selre 
Soke 
Plan 

Ind-e 
Hrlw.. 
Flan 
Seine.. 
Seine. . 
Selet 


IWvel 

Bevel.. 
I«dfJu> 
Dblchn 
Revel 
Ufalebn 
Bevel. 
IVonn.. . 
Bevel 


It  tll.SeUe  Bevel 

1  I 


rWAwed  * 
I'netioo  <lnve 

3-cycle  motor 

Standard  ear 

Standard  car 

Convertible 

tlich  wbret* 

Standard  ui 

Air  roofed 

''tandard  ear 

Worm  drive 

Prior 

Standard  ear 


TRUCKS  OF  3/i-TON  CAPACITY 


TRUCKS  OF  %  -TON  CAPACITY— Continued 


Nam.  end 

II 

!? 
a' 

a 

3 
* 

J 

J] 

?»- 

1J 

Fanner* 

lt«f«btk. 

ISM 

1.500 

124 

Solid* 

19  41 

Selrr. 

lot-*. 

InHEear  drive 

I.S0O 

1.390 

130 

Solid* 

14  61 

SrlfC. 

(nt-frnr  drive 

M*~e»r.*-0, 

.  DX 

1.50*1 

1,700 

Pneu. 

34  1X1 

Srlee. 

Worm. 

Worm  drive 

$ltf»nu* 

l.soo 

I.4O0 

135 

Pnru. 

33  50 

Scire. 

Bevel. 

Standard  car 

SI  •wart, 

B 

l.soo 

134 

Pnro. 

19  SI 

Srlcr. 

Hevcl 

►  rents  bead 

Slndebakce.  . 

 S 

I.IUMI 

ion 

Pneu 

l»  01 

Seler. 

Bevr) 

Prior 

TiWa.  

 A 

1.500 

1,400 

112 

Solid. 

33  50 

Scfcc. 

DbJcbn 

Standard  rar 

WMm, 

CBflF. 

I.  SOU 

J.  100 

i:<3 

IW 

23  50 

Srlre 

IW.4 

Suodanl  ear 

Will*). 

N 

I.SIIO 

1,1100 

13J 

Pani. 

33  50 

Sri«. 

Dbt-rrd. 

wain. 

AS 

1,500 

1,350 

130 

PAS 

37  20 

Seler 

Did  chn 

DoohAeJ^dri*. 

TRUCKS  OF  1-TON  CAPACITY 


A. ..lib.. 

A  vary,  . . . 


B.A. 
But. 1 


A 
B 
BW 


3 .0011  $1.  *S0  131 

2.00O'  2,200  ISO 

2.0HO,  2,100  U7 
3,«rn   .  0|H 

3,<u>  t,*»  l»S 

3.nr«»  1.7JO  130 

u  S.nui  3.000  130 
C  2,000  1,250 


,.H  3.500]  I, SOU  112* 


C«b*». . 

Dart. 

D«.lur. 

DmIi7.  . 
Para*.  . . 


D 

...F 


SV:4tl 
l'n»-'l. 

s,Ui. 
A.l«l. 
S«li,l. 

's..iid 

Solid . 
S.l„l 
S.I.J. 


2.000  I.OVl  III  S«lrJ 
2.>0  I'.OXi  1J0  Snlad 


33  <4>  S  lrr. 

19  Si  -V!.e. 
20  S<-I.e. 

50  S..ler, 


25  00 
10  01 


2.  m4> 

3.  no^ 

2.  IKMI 


1.400  114 
l.vm  ll*| 

1.501)  0|it 
1,«0»  120 


3  000  1,250 

2, mm  I.28S* 


.VC  3.500 


I 
1 


nr. 


I.SOo'  I2« 


Ub   KM 

Kinaliar.  I 

K.ehlar   I 

babe   C 


Mania.  . 


  B 

  E 

 R 

 I) 

 t 


Nate*.   .   SI 

Nel.  A  L.M»»n.  LI 


P.lm.f-M» 


3 .  IMHI  2,000 

3.000  I, Son 

I  I 

2.000  3.000 

3.r»«>  i.M» 

3.nm»  735 

S.Oou  1.40i» 


145 
I  JO 

130* 
140 
90 
1W 


2.onr>  130 
2,000  2.000  14S 
2, 0U0,  1,150  110 


2,000 
2,lintil 

2,10.1 

2,0O)i 
2, Old 


l>io 

2, (IV) 
I.4U0 
1.750 


li«* 
Us- 

!.'■ 
13J 
V'r. 


Sold 
S..|i,l 

s.,i..r 

Solid 

?nlid 
S,ilid. 

Solid. 

Snllrf. 
Pnrg 

Solid. 
PllfJ 
<.ilul* 
Solid. 

;>wlM. 

jSalid. 

'S*llill. 

S..II.1. 

Solid. 
,S<il»l. 
iSuUd- 


32  5ti 

22  5n  Srlir 

23  3D  Sebv. 

I  19  6)  Keler 
00  ■h.Ipt 
32  50 

ll>  «l,SeW 


OliltAn  Prruh  bond 
IVvrl  .  Hiifil  a-brrla 
Vt  i*ni  drive 
\V«rn  drive 
Standard  ear 


lH.lcho 


nsirh.  S=t«n.|«Tf  «r 

Woraa.  W  oral  tlrivr 

OMebn  Sundard  ear 

Dblobn  Wood  frame 

IM.Idbli  Slandar.1  far 

DUebn  MadeinSautb 


m.lchn 
IKilrbs 
laHi 
lnt-(t.. 

DM-red 


I, 

23  50  SfVc 

I 

19  .tl-.-iekr. 

37  30  S.-Vr, 
32  50  s,  br. 


12  40-Selee  Phlphn 

12  40  H.  v..| 

22  10  Plan  iJlJebs 

32  50  SeW.  W  ora. 


Standard  car 

!bt-tfft»r  ilrtve 
Int^nar  drive 

r>uiirie-rad.  drive 
Douhu>eed  j„„ 


DUdm  Cart  radiator 


IllJeho 


sZSl'  ... 

SiflML  

Sif^,  .    ,  .  . 
Si|>al, 
Sl«,ii»fd-0. 
Sl.ndud-0 

Ste«an-K. . . 
Tiffin 


l: 

r, 

. .  .1! 
1 

w 

D 
1)1 

t 
fl 

5 
AX 


2.0HI1  1,035  104 

2. OH.'  l.MJ<H>Iit 

3.0TH  l.MO  103 

2, 0U),  l.iJU  130 

2,nooj  l.Vif  134 

2.0t»J|  2,iV»  130 


36  27  Fric  , 

33  SO  S.  W. 
ii  Ml  SeW. 

37  30  S.  Wv 
37  30  s  W, 

34  40  S.  W. 
25  40  SeV-e. 
33  SOSrlee. 


19  41 

22  50 


Srlee! 


3.1K111 
3.  on! 
2,(Mi| 
3,00 

2,OJ> 

2.0  •>' 
3.0J< 


Velle,  . .. 

WkhH..  . 


2.f»> 
2.0iHt 
E  2.OI0 

J 


3.000 

1  ,*y> 

1.4V' 1 

l.») 

l,iV> 
I.Jn) 

l,*»i 
1 .  Il»t 

2.000 
1.3'ilt 
3,0011 


IJ4 
130 
144 
I30 

114 
1  I 
134 
94 

L- 
1- 


..Ibl. 

.Solid. 

S.4v| 
Solel, 

SoliJ. 
Sdi.1 
S,|U|. 

Suliii. 

S.ilid. 

K,l,d- 
1  S..I..4- 
SulM. 

I 

Solid. 
Solid. 


3^-vr  S«'W. 
34  CO  S.  W. 


33  SO  'i.  lrr, 
33  50  Scire. 


DUrlin 
Worn. 
DUchn 

Dl.lrbr. 
Wceeti. 
Ut.l  ehn 
llM-red. 

DSlckti 
I  S5'urm. 

1)1,1  dm 
^tdcbn 

Did  rim 
Dtdelin 


Frrneh  bood 
-t;..i,|:ir.;  rir 
Prite 

Variable  governor 

rriclion  drive 
«  orm  driie 
Motor  under  floor 

Simdard  ear 
tv  orm  drive 
standard  ear 
D^blr>eed  drhre 
Worm  drive 

Motor  betw.  aeata 
Worm  drive 

2-eyclr  motor 
Standard  car 


^UAdard  f 


32  Vi  vlit  .  ;»'trji.    Worm  drive 


130*  Solid. 


32  .10 

23  .ill  -v  W. 

33  50  S.  W. 
ti  50  SrW. 
25  irl  vk, 

25  00  SrVv 

20  110  Plan 

22.50  VWe, 
19  r)l  SrW 
32.40  SrWe. 


II  drlm 
.liUrbi, 
!\VonB. 
IWoem 
1)1-1  elm 
tVortr). 
Dblcba 


standvil  ear 
^•labdard  car 
IV  orm  dri*-e 
W  orm  drive 
Sumlanl  ear 
Worm  driir 


X  3.000  3. OOO  129*  'SolM*    M  SHSelee. 


A  2.000  1.450 
A  s.iwn  3.000 


Soli)      16  93'rVlre. 
•    37  30  •  ' 


DUebn  Stvdaril  far 
DUobn 


"^'"n^lorUieatn 


Dbi-red..  Dunlde-nd.  dnve 
Dtdfbn  Standard  ear 


TRUCKS  OF  I1/2-TON  CAPACITY 


J.oao  |2.:ino|  121*  Solid    27  : 


I,  1.000 


3.150;  15i   j  Solid.    34  < 


'vire.  'llMcbr  Ipreoenl 
Scire,   ttceta.  |»«rmd 


AB6RL  VUnON5    Ceneeal,  *,  vjilA efAar obtm«m.*  Opt. •FT*'**'- 


Pnea.  -e.  oexplrtr  mlA  t»t«.   Ttrai.  Kind.  Pneu, 


._.  Sol-et,  tdut  n  fmt,  Hml  in  rear;  PAA  *n«»ilie  (n/r*nl.  Wid  in 
jli»i«»  int.  (Wre.  aaVliar  *udia«  fv:  Plan,  sfauldra;  Ind-C  tenanwt- 
Muvnnl^Hnv.'  Worm,  treeav  fear  vi!A 


Uaraat  Tr.«,  Pro*,  p"«'«i«  jliri«j  («';  SWre.  anVliar  anding  a* 
H-vfl,  *ri  W;  Dl;:-rr.i,  ,(.,»AAw«l»-Ji-n  ka>]  t*  en*;  Int*  I 
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TRUCKS    OF    1U-TON    CAPACITY — Continued 


K  ill  >t  u 


H 
III 

1,000 
a.owi 

ir.t.V" 
l.itSo 

97 

A 

1.000 
3,  (no 

l  .**) 

1. hi) 

136 
110 

H 

L 

1.000 

l:Z 

2  If*) 
1.700 
2,  SOU 

i>t 
111 

ltd 

m 

3.000 

1 .9MI 

1S» 

Harare. 


CH  n.<»>  i.mhi  im* 
CW-HW  J.««  1  'hi  i- 1- 
 I*J  1.000.  2.300,  IM* 

 It  l.OOoi  l.SOo!  144 

 It  1.000  2.4U)  129 

 F  1.000  1,800  130 

■  J.'W  1.U0  121* 

Bj  a.eoo  I,  son  i >s 

MIS   3.001)'  l.ili'.l  11) 


K  ala  oaror 

ki.irla.ar 

M-ber. 


Bl  .1,1X10  1.5'n 
It  l.oool  J.iw 

.    I    3.U1KI    2.41.1  I 


UeWrtt-St*. 


VI  3,0110 

~  1,000 
i.owi 


C  341 
i  f\  l.< 


i  i 

2.240 
1.3m 


iy. 
i.i." 
u  »• 

i  _••  > 
I.", 


■Solid. 
Opt 

Solid.. 
,v.l*l. 

•S.li.l 

|So6d. 
Sobd. 

Solal 

Mai. 

Sjlid. 
Solid 


Sobd. 

lSnli.1. 

Mid. 
Solid. 
Mid. 

SoW. 


C  3, OKI  2.110  159* 

C,  3/(rJ  2. 710]  119 

Di  3,nri  2. an  112 

S   3. CO)  2. IV)  121 

*|  •.•Ml  .      I  1*4 
■  -•I 
M 
M 
B 


Mid. 
Mid. 
Solid. 

Solid. 
KB 

J.OOOi  I, IMO  13J  Snltl 
1.000  1.900  IM*  MM. 
:i.»»  2. mm  iso*  i>'oli.j 
J.nin  l.soo  12',*  'Solid 


.S.Vl    1 41  Solid. 


li 

\t 

J  11.40 
J  ID  10 

i 

tHkhn 

DUfWl. 

NiY'iT  liint'-r 

J  17.  IJ 

Obi  the. 

Wtiiiifcwil  w  »mt 

.1  17.11 

lDt-f .. . . 

.lat-ccv  dnv* 

n  so 

1  l«  91 
24  40 

Mm. 
Selce. 
Mr. 

Worm, 
Hurra 

\\  .'nil  tint • 

17.10 

Dblebn 

17  MM**. 
1  27  X Mr*. 
;  17  30  Mm. 

I  ii  '1  can 

\\  i  tTJu 

DHrlia 

QmI  rwft&Utf 
Iknjhk.  frvrui 

!  17  90  Mm. 

•n>  -  « 

DUohrj 

<UaJ*wd  ev 
Motor  Mr,  MmU 

a.»[s*w«. 

Dlrlohn 

22  50 
22  SO 

Mm.. 

TMceir. 
Dvlcba 

■•'i-r  iari!  p%r 

22  50 

Mm. 

DMcbo 

22  50 
29  00 

Mm. 

DMrbn 
tWchn 

SUUKlW'i  CrV 

27.10 

Mm.. 

DM  1  n 

Sund*rd  car 

1}  40 

32  in 

17.30 

Frio  .. 
Mm.. 

Dhlchn 
Oblcbo 

•»  urtii. 

Frrrtano  drive 

InaVl  .lrh  t«M 
W  oT3i  In  re 

27  90 
2.'i  '> 1 
2.5  Hi 
25  0 ' 
27  20 

Smm. 
Pro. 
Pro*- 
->.i-<- 

Sriec. 

Dldehn. 

lam... 

Inl-r.  . 

Dl.lrhT 

^aoiUrd  ear 
lot-ttvdnre 

l^Ti  l^T'i  rar 
SiaodaH  ear 

25  h>  Scire. 
27  30  Mee. 

Dtl-n*l 
OMrha 

IVwl»4»>rfd.  drrra 
-^aodanl  ear 

27  20  Mee. 
22  SOjSr4e«. 
27  JOSrlec- 
27  20jSrlM. 

Worm. 
Dldroa 
Dtitrhn 
.4  inn 

Worm  drive 
■^ta-.  iard  car 

nittllUltr!"! 

27  201 

27  301 
|  10  921 

Mm.. 
Mm. 
3«Im. 

'A  orin. 

Worm.  . 
In.klui 

Wonn  drtrtj 
->t*ri'Ur.)  car 

yi 

Vlre. 

Wnnn  dnvt 

22  SOISrlec 

WrC3l 

Wurro  drivr 

1  31.  M  Mm.. 
r.  w  vkc 

rn  i.l. 
Ul.'l  cn  n 

« i  rm 

fViee 

Wurro  ilrire 

1  H  WiSelM. 
23  si  Mm. 
2}  SO  Scire. 
27. 39  Ma..  | 
25  63!Saarc 
Vt  tvVSeaVe. 
22  Vi  Sr-lec 
13  S>Mm.. 

DMrlm 

Ul-lcIlT, 

Dl.lrli-, 

DM  ilr, 

DUclu 

Wij^ai 

DIJclin 

DUcli.i 

•^liniii'd  car 
U*'J  car 
^U-i  lor  i  rkr 
-tin  iur,i  car 
■•>i,i.:i  lai"  ]  car 
IVuriti  'iTIT* 
"hiii  n  r.vi 

22  SO  SoIm. 

Wunn  -irir* 

34  35  Mm.. 

Worm 

Worm  drrr*j 

J.  . 

ti  yi  >  w 

L)|.J-n.| 

ilaiiitai  ml  dmr- 

TRUCKS  OF  2-TON  CAPACITY 


C„l.,4  L 

C.  *.  SrhKbl  2 

CMC   SC 


-Hili.l 
SijIiJ. 
Mid. 

Srjllii 

Mid. 

Mid. 

>.liJ. 

*-.|iJ.. 

-ijl,,!.. 

Mid. 

^■U'l 

Solid.. 

Mid. 
Mid.. 

Solid.. 

SJliI 

Mid. 
SoBd. 

■Wild. 


17  2n-MM..,Duleha 
12      SeJrc.  Dblchn 
27  20  S.W.  Worm 
27  20'Mk.   W  urm 
.14.13  SrU-r.    1>IiI rj.ii 


27  20S.IM 
27  »  lodo. 
20  00  CUo 
22  M 

27  90  Mm. 

22  SO  -4<-lr». 
27  28  Vl.c. 


•Vln;. 
>ln. 
S»lK. 

SrVo. 
Prr« 


\\  iirm. 


51  4Vi 


22  50 


M.J. 
Solid. 


W  1WW. 

25  m  Z'Z' 


I>M.:hn 
Dl-Uhn 
DUcKu 

DM  [Vm 
Dl>)  ct,a 


DUcha  StmdBdMr 


lnt-j. 

lot-«. 

Dllclin 
Wnrra. 

1)1:1  clia 


.:Lt.    Dliicha  Mut. 


i-wttvl  Jnsc 

i-wbwl  dnvr 
lnt~**»r  ilnv 

Motor  h«tw  >r<U 


TRUCKS  OF  2-TON  CAPACITY— Continued 


|1 

J- 

o*- 

j 

t 

i 

* 

h 

J- 

ii 

K.atur. 

If 

2 

4.mi 

12.  «AO 

1  l'i 

Of* 

Sialld 

nUrhn 

Frrnsti  hood 
IS  i, nr.  lirirc 

HurU»url  . 

2 

4.00U 

2.0OII 

>llj.l 

Viotm. 

Jedrry  ...... 

MIS 

4.000 

2.7.V) 

134 

SoljJ 

2^  50 

IV  br 

lnt<-4 

4  artml  dm. 
Frrnrl.  tiood 

V  _ll 

Kr.tt.  

K-Vj 
M 

4.000 
4,000 

2,75(1 
1.35(1 

144* 
144* 

Mid. 
Mid. 

22  SO  S.I.. 

27  20  M«. 

DUrJin 
Worm. 

I  ^■971  Wet 

Ij9t>4vd-Sle*f 

V  . 

.  c 

4,00(1 
(  ... 

1.400 

120 
IM* 

fUfdJ 

HE 

32  40 

Frir  . 
Srltx 

Dhlcffin 
Worn. 

Frirli,^- 

Wurm  dn« 

Micrar 

F 

f  i « • , 

150* 

<.  I,v 

Dtil  <S  it 

Miftir 
Ma»  . 

..  D 
E 
F 

*.<xn 
4,i<n 

i.oon 

4.UU0 

2.40O 

i|5 

150* 
111 
If, 
!tt 

S.hIi.1 
^il.,| 
S..UI 
MhI. 

«  fi  i 
35  O" 
33.40 

■ic  It 

PMJ 

W.^n'i 
low. 

1 !.!-«. 

UlHrlm 

«,,-:..  In" 
lowwdrm 
InVcrautlriro 
- :  v.  u-  1  .  ur 

N-l.  4  UM»a 

rj 

4, IMO 

!.2ill 

Op4... 

>,LI 

*7» 

SVfc, 

Worm. 

Worm  drit» 

Packard 
PauUinf 
Pierra-  \m»» 

2 
M 

4,0110 
4  IHHI 

2,  vnt 

LM 

120* 

145 

110* 

Mid. 
Snl.l. 

34  2S 
IS  60 

rmt 

St  bar. 
Mm. 

1>I,1  ,l,r 
riMrtm 
)V  Wf  Ul 

I:.n!  rar 

Stoiklanl  rv 
\4  -irm  .Jnvt- 

Im>. ....... 

Hohb 

.  .  J 
DW 

I  IUh| 

4,000 

1  050 

l.SUJ 

no* 

150 

Mi<!. 
Mid. 

29  uu, 

s«W. 
Srltv 

Pblrkii 
Worm. 

Krwtk-,K>wo  nul. 

Wnrmdnro 

5aniloM 
S«ari4rd 
Saralord 

L 
M 

4.000 
4.(1(1 
4,wm 

2.250 
1.910 
1.910 

l»* 
im 

140 

Mid 
Sulnl 

Sm 

27  20 

VI,.- 

*r\,r 

DtilcKo 
1)1.1  elm 
Dl'lrtin 

^faui.lard  rv 

Mltor  u»-,r  Scor 
SUfJ»nl  rv 

S.r»  if* 
S#frif# 
S«ull»  bVnd 
Speed  u  til 
Slandard-0 
SlMnbcf 

f 
P» 

'0 

(T 

C 

4.  «m 

4.0MI 
i.OtK) 
4.'<*) 
4.000 
4.11)0 

150 
IIW 
130* 
IIS 
114* 
Iii* 

Sniiil 

>  :.i 

S.J.,  i. 
Stalxl* 

Subd 

20 

Sr4rc 

1  ll.l,,,,: 

w„„, 
1)1,1  rlio 
Dblaio 

I  H  Irtin 

Worm 

bUn.lanJ  rir 
Wom  Jriir 
sikii'lvd  cor 
Motor  nn.l^r  ",m 
ston.Wd  cv 
l\  i^ro  driVL' 

Tr.lk.ld 
T,.«art 

r 

4.08O 
4.000 

MM 

2.K50 

130 
144 

SobJ. 
SiUJ. 

27  2*.  54t. 
33  4DjSrfcr. 

Wurm*. 
UUrbo 

VS  ,ttt,  lirir. 
Opt.mo4orloc.la 

V.S.  

c 

4,000 

1.550 

132 

McbJ. 

27  2-j  lod-r.. 

Dblthn 

lod.-dutrh  t-w'l 

»«»,,!. 
W.I..I 
W.II.I 

B 

NA 
L 
B 

4,000 
4I»«I 

4.0(10 
4.000 

MM 

2.  SIKH 
2,'IHI 
1.990. 

IIS 
IIS 
144 
!»• 

Mid. 
>.UI 
SiiUI. 
febd. 

14  *1  -ilw 
2'i  l>) 

27  2D  S,U 
27  2:i  SelM 

riUnSii  : 
IMdrl.li  1 
Oldrho 
1)1.1  H,.,  , 

-•r.vt.!:ir,!  <tt 
Mnt.it  no  I.t  flc«.r 

rrrncli  buud 
oWanlnr 

TRUCKS  OF  2"  o-TON  CAPACITY 


C>..|> 


c 


r.v.;:;:*l 


i.OOO 


->.,.r. 

.5.  or* 


2. 4-Sii 

2,  T.Vi' 


M.ia 
Martin 

M  „,rl,  „.! 

Si, 

US. 

VJi. 
V«l,., 


11 

71 

.01 

b 
21 


.<'•'<>'  3. 


.'  i-»a> 
5.ilD)i 
&.00C 

.1,01 » 

3.000 


...  5.000 
.1  S,000 


3,2i« 
3.11.1. 


2,75 

:,ssol 

l.7S0j 


IS1 

S  1 

34  2h 

Mm. 

^\  '  *"f,!l 

Worm  drrra 

ISO 

.Mai 

40  00 

Mrs.. 

Im-t 

lin-r.iir.l.-irc 

ISO 

■Sob-i. 

29  on 

Srirc. 

Wrm.-,. 

IV  i.rra  drive 

lit 

uu. 

SrW 

DUcbo 

144* 

ISO* 

Solid 
Subd 

32  40 

SrSrr. 

IMdcha 
Did  oho 

<t.v..lv!  car 
-tao  lard  cv 

136 
144 

Solid 
Sohd 

17  20  lnd-c.. 
19  oo  lnd-c. 

1)1.1  dir. 

DM  oho 

1.1 Ich  erv'l 

ir.l.*lu!ch«c«n-| 

111 
1  Vi 
144 

SoM 
Mid. 
Subd. 

29  W  Proi. . 
17  20  Mm.. 
12  40  Scire. 

lol-t 
Dhl  ha 
V.  ,nu 

lr.tn.'rar.iriTr 
M.;.|.  .r  node  rjaor 
Du-lUUtc  loci 

141 

Mai. 

30  00 

SrlM. 

Uolrh 

(•Uir-camo 

138 

Solid. 

37  20:lod-e.. 

!>t,l  rhn 

.(id  -<]uU:b  KraJ%  t 

148* 
ISO* 

Mid. 
Sobd. 

32  W.Srlnr 
29  91)  Mm. 

o».id.B 

Ubltbn 

>fariiUr..  enr 
F^lna  daiiTB 

TRUCKS  OF  3-TON  CAPACITY 


A'«rr. 


3-T    n  >>■ 

DW.  6.000 
»  6.000 

"  t."  ~ 


I' 

c 

Cacti. 
I  ,„,,!,., 

1„,  .  W.,.,1  l)r...  II 


0  6.000 


C.r(«d 

C  A. 

H.rr.T 
Kormr 

Indiana 


ti  ,:..-i 


(I.O00 
B.i 
8.000 
6.0 

6.0 
4  i... 


$■■,  a,.. 

l.SOJt 


3.350   120*  Mai 


2.70O  U4 


6.000  3.200  145 
6.000  2, SOO  144 


144 

iw  sow. 

140  Wool 

128  Mid. 


IT". 
I  It 


3.350 
3.200 
1 


3.500  128* 
3.2001  150 

I  OS 


Hi 

1.11) 


im 

121 


J  .  I 

^s  •  I  1 


Sobd. 
Sobj. 


SoU) 


12  :•  I  I-: 

32  t  - 

34  15 

36  IS 

M  It 

31  40 

27  10 

l«  92 

32  40 

27  20 


Srtrc. 
Sdac. 

Ind-c 

Scire. 
SrW. 
Scire. 


lat-S-l 

Worn.. 

DMrbn 

DUcbo 

Worm. 

Worm. 
Dblcbn 

rjStbn 
Dllcl.o 


29.00 
36  IJ  SrlM.  BcraM 


Dllchn 
.',  ..n. 

DUIefca 
DI.UUu 


36  IJ  Scire. 
29  00  SrlM. 

33  40|MlrV 


ria^lirlric 
44 Dcni  ,|rn  c 
I  vni  irx-li 
Mo-.oc  uo.icr  ( 

Worm  drive 

44  ,.,nn  drrra 
Motor  urairca 

"^1  .0  i.r,|  rv 
-lao,lvnirV 
Motor  audrr  I 

t-wheel  drive 

l-wkeeldriT. 

Motor  l^to.  * 
Worm  Im 0 

S'arrJant  cv 
I  rctKh  hood 

>'.«>Jvii  tav 


ABBREVUTIONS:  4..~.at.  *,  ml*  .I*.'  ifttm,  Opt.  .>J..-aal  per*,  -r.  cor.ni.to  Ml  tvw,  Tic.  taiad,  Pncai,  pMuoionc.  ial-n.  i«  icont.  rlaai  m  ra»,;  |'*>,  *a#uaulu-  la  fnut,  aM  •« 
_  war;  P4C.  paraautut  i«  ftonl.  caaiioa  M  cmt;  CAS,  cu.A.m  ia  ^ru.l,  .Wui  in  rmr.  Ganul  Tjo..  Prtar,  prugruna  al.i.a/  •>.•, -SrlM.  aabcliv  Wui.M  (w,  Plan.  pCnclora;  I  od-*.  c  o.iian  I- 
4»  mam  i^indiaaWiek*.  Knr,  /ndicm;  Uyd.  AedroJu-.  KIm.  Wa-Hu    Fiaal  Drrra.  Bevel,  d.rart  Mad.  I>!,|.rci.  d,,aAlc-.,«l--l.o,,  5.W  o*i  raur.  Jot-*,  .alecwl-jw..  Worm  .avra,  gear  act. 

wont  oa  l.o.  IM  cha.  dooWr  dioia.  S.n«  cha.  nnoto  ebna.  4,  c  /roal  vlutli;  -A.  (.  oll/»  uarali. 
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TRUCKS  OF  3-TON  CAPACITY — Continued 

li  U  i  &  ji..m  u 


6  rwi  fl  lVl  144  XoM 
6.000  i.SOO   130-  -lobd 


!  Il  r|, 

W  oni: 


H  rt.tv.i  3U«l  |rji 
C  ».mo  144 
1  ft,  goo  j. ISO  143 


ft.a«i|  J.< 

31  6. OKI  3,410 
II  6,uuo,  J,;nu 


I  6.0HI  |,»Kl  LI4 
■•  t.OBU  3.40,1  IM 


Dhtrha  PHaiyl.M 

DMrbn  iMiHiir  ui>kr  floot 

III  !r>.,i  Mr.iur  nr.jT  ll.-r 

Phi  (din  -u  ,l,.r  l  cur 

Dldrbii  *i*:.lard  <ur 


ttormdr,,* 

3.i«vi  147*  ;  1|  lotw  'hm-i,..  U»whr.|»»r 
6  ooo  s 171  >,  *  I  2'i«o-»i.»  in  ;  !m,  -i;,„.h...|  •„ 
»."..  Ml    -.,•.!     culv.,    »..-„•   Wim drive  opt. 


rS.UW  3.4"'  11-* 

|  o.omi  ::.  jihi  no 

O  6  MM  1,100  144 

A,  o.ooo  3.4<iii  133 

T*n  R.«wa  3. von  iw 

J*   R.4KM  3.2-Vl  IS! 

K    >•  «w  t.KBB  1(1 


SJiJ  *»  IV  lu.l-i'.(Wura.  I»  ,,rm  d™ 

luu  1  »  ™  *w.  nr«nt  J*™ 

MM.  I  3:  4H».«-r  .  fHilftrn  IliH-rluvtitnn'l 

N I  H  WKtki     11  'i  "  i  MaUx  wi>tn  Hmoi 


•■  ■>< 

|S.*d. 


1\  ISO       .  .iBrvrl  14-aV.Mme 
CJH-AtHi    IM'Iffctl   M.i>od»r>l  car 
n  Mi  vW.    I4C.I  il.t.   Motor  un.irr  taur 
;u  40  mm.   IH.Uhii  ;i  fnrh  hiKkJ 

1         I  I   


TRUCKS  OF  3-. ..-TON  CAPACITY 


I  4  Gr.i 


.  3|  TwIVW 
II  t 


IM  .,«Y|. 


T'i»..r 


7.0U0 

1  no 

7. Mm 
T.irii 

>,SM 
1  ., , 

7    :■  • 
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Gasoline  Motor  Trucks  for  1915 

Specifications  of  377  American  Commercial  Vehicle  Chassis 
— Details  and  Dimensions  of  the  Motors,  Transmission 
Units  and  Equipment — Products  of  143  Manufacturers 


ON  this  and  the  following  pages  indi- 
vidual specifications  of  877  Ameri- 
can gasoline  and  gasoline  electric 
commercial  vehicle  chassis  are  tabulated 
under  thirty-six  headings.  Among  these 
are  included  motor  trucks,  light  delivery 
vehicles  and  tractors  listed  by  143 
manufacturers  for  the  1916  market  In 
condensing  this  information  into  a  single 
line  for  each  chassis  abbreviations  were 
necessary,  the  footnote  at  the  bottom  of 
each  page  giving  the  full  interpretation 
of  each.  However,  it  might  be  well  to 
take  up  the  headings  to  facilitate  under- 
standing of  the  tables. 

The  load  capacity  is  the  maximum 
amount  of  load  it  is  intended  to  carry  in 
regular  service,  in  addition  to  the 
of  the  body,  cab  and  crew. 
The  price  of  the 


chassis  itself  equipped  with  a  standard 
seat  or  cab  and  all  other  equipment  ex- 
cept the  body.  Some  makers  sell  chassis 
only  fitted  with  bodies,  however,  these 
being  indicated  by  a  small  showing  that 

ia  measured  between  the 
centers  of  the  front  and  rear  axles  along 
the  center  line  of  the  chassis. 

All  tires  described  as  solid,  pneumatic, 
sectional  or  block,  and  cushion  are  made 
of  rubber. 

The  diameter  and  width  of  tires  is 
given,  the  former  term  covering  the  total 
diameter  from  tread  to  tread  while  the 
latter  represents  the  width  at  the  base. 
When  a  tire  is  specified  as  of  a  certain 
size,  dual,  this  represents  two  tires  of 
that  size  together  on  one  rim.  It  should 
be  remembered  that  many  tires  are  over- 


size and  actually  exceed  their  rated  diam- 
eter. 

The  most  popular  motor  location  is  un- 
der the  hood  at  the  extreme  front  of  the 
chassis.  The  two  styles  of  hood  most 
used  are  the  European  type,  which  is  now 
often  given  a  flare  toward  the  dash,  and 
the  French  type  generally  known  as  the 
Renault.  The  second  type  of  motor  loca- 
tion is  under  the  floor  of  the  cab,  the 
exact  position  being  variously  determined 
by  the  different  manufacturers.  Trucks 
with  this  motor  location  are  commonly 
referred  to  as  being  of  the  American 
type.  The  third  type  of  our  motor 
tion  is  that  in  which  the  motor  is 
a  hood  alongside  the  driver's  seat  or  in 
front  of  it,  the  most  popular  type  be- 
ing that  in  which  the  motor  is  located  be- 
the  seats.    Such  trucks  are  [ 
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a»s  compromise  types.  The  fourth  posi- 
tion for  the  motor  is  under  the  body, 
usually  back  of  the  driver's  seat  with  the 
radiator  in  front  or  under  the  floor. 
Horsepower  is  determined  by  the  well 
D'N 

known  formula  H.P.  =  in  which  D 

2.5 

is  the  cylinder  bore  and  N  is  the  num- 
ber of  cylinders. 

Practically  all  four-cycle  truck  engines 
are  of  the  poppet  valve  type.  There  are 
a  number  of  two-cycle  types  on  the  mar- 
ket in  which  ports  cut  in  the  cylinder 
walls  perform  the  valve  functions. 

Cooling  is  by  centrifugal  or  gear  type 
pump  or  thermo  syphon.  Radiators  are 
cellular  or  tubular,  the  tubular  variety 
being  of  three  kinds,  having  square, 
round  or  zig-xag  tubes. 

High  tension  ignition  systems  are  of 
the  single,  dual,  double  and  dual-double 
types.  Singlo  systems  consist  of  a  single 
tet  of  plugs  with  magneto.  Dual  systems 
also  have  a  battery  and  coil  outfit. 
Double  systems  have  two  separate  plugs, 
one  for  the  magneto  and  the  other  for 
the  battery.  Dual-double  systems  are  '.tie 
same  except  that  either  set  of  pli:,,s  mav 
be  supplied  by  magneto  or  battery. 

Governors  are  of  the  centrifugal, 
loose  i  :i  11,  suction  and  hydraulic  types. 


Three  types  of  governor-drive  are  em- 
ployed, the  first,  from  the  motor,  causing 
the  governor  to  control  the  engine  accord- 
ing to  its  own  speed.  The  second  is 
driven  from  the  front  wheel,  the  drive- 
shaft  or  the  gearset  layshaft  and  con- 
trols the  motor  in  accordance  with  the 
speed  of  the  truck.  The  third  is  known 
as  the  duplex  drive,  being  a  combination 
of  the  other  two  methods  with  overrun- 
ning clutches  so  that  the  faster  of  two 
driving  shafts  controls  motor  speed. 

Spark  advance  is  effected  by  a  lever 
on  the  steering  wheel  or  by  means  of  a 
governor  on  the  magneto  which  auto- 
matically advances  and  retards  the  spark 
in  accordance  with  motor  speed  varia- 
tions. There  are  also  battery-coil  sys- 
tems provided  with  automatic  advance 
which  are  widely  used. 

Lubrication  is  by  splash,  circulating- 
splash,  splash-pressure  and  pressure. 
Fuel-injection  systems  are  used  only  in 
two-cycle  motors.  They  consist  in  the 
mixture  of  lubricant  with  the  fuel  so 
that  the  cylinders  are  oiled  by  the  charge. 

Cone  clutches  are  most  commonly  used, 
a  variation  being  the  reversed-conc  type. 
Dry  dink  and  disk-in-oil  types  are  widely 
ut'-d  while  contracting  band  and  cxpand- 
shoe  varieties  are  also  represented. 

•  .".rseti?  proper  are  of  three  types, 


sliding  gear,  individual  clutch  and 
planetary.  The  friction  type  of  transmis- 
sion is  well  known,  the  hydraulic  change- 
gear  system  consisting  of  an  oil  pump 
and  oil  motors  and  the  electric  drive  com- 
prising a  generator  or  dynamo  connected 
with  the  engine  and  electric  motors  to 
drive  the  wheels  being  also  represented. 

The  total  gear  ratio  is  the  total  reduc- 
tion from  the  engine  crankshaft  to  the 
road  wheels.  For  example,  if  in  high 
gear,  the  crankshaft  of  a  truck  must  re- 
volve nine  times  to  one  revolution  of  the 
road  wheels,  the  gear  ratio  is  S  to  1. 

Single  and  double  chains,  bevel  and 
worm  drive  are  well  represented  as  are 
also  internal  gear  drive  and  the  double 
reduction  type  in  which  a  set  of  spur- 
gears  is  introduced  between  the  bevel 
gears  and  the  differential.  Internal  gear 
drive  consists  in  the  use  of  a  live  jack- 
shaft  incorporated  with  a  dead  axle,  and 
driving  the  wheels  by  spur  pinions  mesh- 
ing with  internal  teeth  on  the  brake 
drums. 

Driving  torque  and  the  driving  effort 
itself  are  taken  by  the  springs,  a  torque 
arm,  a  torsion  tube,  or  radius  rods.  The 
driving  torque  is  sometimes  taken  by  the 
extended  engine  sub-frame  attached  to 
the  center  of  the  axle  and  at  two  points 
to  the  frame. 
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Tori 
liaii 


Pual 
FnrJ 

r  lie' 

;;.„,■ 


i>«i 

I  hat. 


Dial. 
Ilul. 


r..t.  I, 


Mis 


Ilu.! 
Ii*,.: 


Ilu.1 


2-|,t 


I: 


>,i^ 

r.-iiai. 


>?ne 
-■ii  j 


Dual 
l-tuol 


iWh..:  "iw.! 
H.*-t,.  Hied 

I  ijaftnarT!.  Au'o 

b.  [Ante... 


I  iwiiiiin--. 

!t.:«-.'tl. 

IWI,. 

II.  r!:  ■ 
IWI,.. 

!■  ir.-man.ri. 

[  .  :i...'.  . 
I  -ta**Jl  lAT.-'i 


Hm.1 

I  ..-I 
II,  I 


n.«-i, 
1 1,  -.  ■ 


ijlu  .. 

llluhl 

--.ii*: 

l.u*man: 

l 

Id  20 

11.1,1 

*  ii 



1'H.l' 

Hp.-- 

22  90 

Block! 

1 

T^.  r:,tr, 

1  hi    ''. . 

1 >usl , , . 

. 

12 

2T  20 

W^k 

1  .ft 

(V1L  . 

>tnii 

1  iivlnanr 

. 

12 

to 

2:  J" 

Black 

l.ll 

j<  «(«.. 

<VJL  

.-IIIU 

L.UVItllllK. 

:i 

Ii 

1  Ml 

22  .90 

Bkxk 

l;.UI 

,  "i„ 

l-innrd. 

Dual,.. 

: 

I'J 

9  29 

B  10 

H,. -k 

Mi 

Ort..  . 

MM  ..." 

.  ,1 

Iliia-b 

■■ 

9  00 

a  no 

Pain. 

•H-f 

("™i . .  . 

.  Soj4  

Siw  . 

Il.«-h 

1 

4  .90 

9(1  19 

Pata.. 

llBB 
(1'P 

.i.SiH  

1  ,. 

11  .''I 

.  Onl ... 

S4^  ... 

,  .J 

'•!-.-■•, 

;i 

.1  SO 

22    i  1 

BlKk 

llinht 

('rat.. 

■ '  I 

••'(•o- 

|.,.-ni-«, 

I  .... 

I:ikJ 

II  v,  I 
1:1,. I 

l.icl 
lu-J 

llaixl 

■i....i 

V  I. 

»»!».. 


jHud 

rtwi 

)LVJ 

Jia.i 

llanJ 

IU:  ! 

IU  . 

IU. 

!■■...! 


ABBREVIATIONS: 

fn-mtot  ii  f-.ni, /ii  A.v.  "  As. 

0BO.  o»s*«Uf  o/  r^wifyr*.  T.<.  <2-<i  Im-kf  Ion  naif)  tVAraa'  r«l.«*V  tW  ».••«.«■.«•  .uA  solin  no.  rtth .  «l  n«-U  on**  ut  k/M.  iVMov. 

1  .  motir  '*»r-J  lioruN-'*-',  uj«  sai-r«  ,1/  law,    WalM  CkwuOsjtit*),  1  ■  1.    ■ ,    .  ■  .1  (.u«p:  Hear,  anrr  aaain:  IVnu,,.  n.-m.^^...  avMMMJ  Ar.  M  MMIt  M 


M.  *.  aMk  atav  afllaas:  O*.  atitwaat   Pri...     ,:.,„nl»»r  »(«  U,   T-rr..  Kiod.  I  n.  ,  ,....»«.v  SoU?  i.i:««MOdu'«c;  P*«.  »"«"<  >'"■  Ca  M  »«J»  *«»•  Tt' 
aura  la  •Mat  «Ai  la  few    Taa  !>is»e.  .1.  .1         MrUr  tatabaa.  Il.-tw  <•         :    .1    l.lind.i  I  •■(,  -nat  «laal»  a 


Radialar  Irr...  Fiaonl.  UvUA,  (  .-U.       -  ; 
Mak.  al  M.faal.  (gt  Mlirr  SI<i/Kar  .Vviwi,  Kplil 

'»;  2-4)1.  lao-aviAl  liipl.  i-iK.-u  n  .-u,J  nt„(  >n  -.lii.J.  mdjnrt,  m  oj«it,,^  Go- 


^  aali  1  UnJ  ^,«a>r  1^1  k^cuaMl  .  a*  .rirr,  ,lti.  K*h.  1/ 
-I  «'•«  ^  •«'•     ».'••  C(rr«lrtka..  1     1  . 

;V.  aiti  f  lutw  «  '<Hi*i:  Z-l-l  ajo^aaaalllU  ^  rr.mwO  MaMt. 


-  m.iin.l-aJv.  •<  V,J'" 

aaat  la  aaM,  lVWqiliiaa>>  faTaV  «  ft '/  uurf  la>B«  tVatti  r»«a*>  -.Wr.  r— 


c.iiih.  (Waniical;  Kir*  Kvaaaloa;  tt.-i 


'  p«r  Tjpa.  <  Vol.  tmln'mt;  1,-t..  i'.i  •••  (.ill:  Swt.  nKOns.  Hyl  A  .  !•  a,«V.    »  ■■ 

/run   •,,  sA.iri,  K-wlw-1. /wa  /roal  «W,  iw»>a  fajnM  aaiioir-akt.fr.  Du;.l,i.  froa  kxo  Mr  man  dnn-.j  aA.111,  k,  laa-rajuauaj  <ti 


,„.,      !.,.„«..  tn.,  --"^  Ikj.sk.  (t-aSar;  DoaW. 

Davit  lla.jk.o-IM:  \l.-K.   1 1  .-<- - Krsl.   Spark  AOaaara.  Auta  -J» 


Drira.  M, 

r  rtul.-Au. 
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with  Principal  Specifications —  Continued 


MOTOR 


TRANSMISSION 


GOVERNOR 

STEEDS 

Cerhtir- 
ytyr 
M.k. 

Ty»- 

Mm 

Trurk 

in 
M.»J<- 

N  iin.r 

1  Sfln 

2* 

I'm!  - 

N  it>r 

1.300 

2.1 

>eheb  . 

U.itor 

-'rrr.m  .  . 

Iy4  - 

■- 

12 

>Uutn . . . 

V-nr 

It.v 

*  --*c 

In 

•  at-. 

"  ■  ^ 

M 

May 

'•  at . . 

M.l, j  - 

SIN) 

>-».., 

I***.. 

I.I* 

. 

AC...  . 

'  - 

i.ooo 

M 

-  !'... 

r«t" 

1.U0.1 

H 

stf  

l.J'M 

12 

s.u  

L«iIh-ka. 


.  ii 

-:  -rr.  ■■ 
-[■1-1  if,-. 

-,...,„  .. 
Hp!  jw« 


" 

1 

IS 

«  f  |  .  .  , 

I  - 

' 

1  Ji- 

ii 

1  .sno 

IVen.a 

„ 

Mm 

12 

*  «• 

*.,.,„. 

7J0 

IS 

•  J  ... 

Wane.. 

1.300 

i 

]  e 

•*  il.. 

itS*.. 

i ' .  i.. 

1< 

»»t 

1  <  ■  i. 

l'"i 

P  -•  1  . 

1  ic«> 

1 1 

«.'» 

Motor.. 

1  ... 

11 

25 

r.t . . 

M  •  » 

*- «-st. . 

Motof . 

i .  :ixi 

C*ttl  . . 

w. 

1  ino 

Id 

«  —it . . 

M-n, 

1.100 

IS 

1,  -  rtr  — 

M.eur 

1.000 

12 

urn.*. 

2  (KM 

IS 

'W.. 

Mm,-, 

l.r.vi 

so 

i.tm 

is 

<  i>t . . 

i,m 

■  *•  i.i . . 

Muter. 

'  .- 

1  ..'H'l 

f'«»t.. 

Hotnr. 

KVj 

in 

s  «  . 

\  -i.c 

1  .  »00 

24 

V-*  . 

N..U. 

1 

2c> 

.  Sob. 

1.1UO 

IS 

I* 

12 

V  . 

\  - , 

111 

'  V 

1.000 

25 

Cm.. 

Mot/ir . 

... 

II 

i -it . . 

'■! 

710 

C*.  TV.  . 

'  '  •  .. 

i  i; 

1« 

4  .  jt .  • 

■■!    .  • 

l.«7 

14 

'  - 

!  ITS 

25 

t  «t 

•.!  • 

>t«. 

15 

■••  -J... 

T'.irVj 

1.0"" 

12 

I'-M.. 

l*llf  1 

1  , 

12 

Sut,( 

1.IW0 

2,1 

is 

••  • 

1.12" 

ii 

'•filter 

1  • 

Com... 

Mob* 

;  I  "< 

20 

Cit.... 

Mot" 

1.2O0 

IS 

1  .... 

It 

Mniur 

l.l.K) 

1  1 

Viator 

l.uuo 

IK 

Km... 

Nunc 



\!»,., 

Sekcfa. 

!*rrwb. 
'Sin**.. 
'■■!.«'. 

Mwv.'l 
-  .r  .- 

I ' 

llnll-T 
II 


-  1  •  '. 

HM-y 


■  i  r<  >ni . 
-'f"lu. 


,r  - 
'      I  * 

;■'!■■■' 

.r-  .  ; 
r  I 

i  .r:-i|.l 
i 

rC-l-inj 

-T'l-T'Cc*" 


'rl-1'""" 

-|.l-|ir<w 


'  .r — S.l 


OlMck 

CEARSET 

T.til 

C«r- 
Ratn 

i« 
H.cti 

Typ# 



Srr«4i 

'.  ,1- 

VlrUl. 

I  riit-in 
1-  ait-m 

',  l 

••  -1 

: 

s-b»... 

tktUt... 

I'l.ivni 
lunn 

1 
J 

1  "iiw. 

Caw. 

•kht... 
rvlut... 

l  '»lt-J. . 

Ill,'  1 

I 

«!  1 

71  1 
71-1 

Stmt 

P»k 

itfaM... 

A  j> 

i;  I 

Cam, 
I'^inr. 
CuBr. 
(-«00. 

I.,  l- 

In-t^  . 

Icl-c  . 

Am.l 
.iii^J 

» 

1 
2 
J 

SH 

,2!1 

V*4 

«>hl.. 

Plan 

-Wtc... 

Tni«-i... 

rue*]... 

tut-j ... 

i 

C'lUM. 

i  'onu. 
I'uiir. 

Httn., 

Tcii'-i 
.    1  »U"j 

L'aiH- 

l"lHW 

ScJ«.. 

.  I'aiM 

IV.  |i 

l'nit-i . 

'V..'- 
Drs-p. 
I>n-n 
1  -  .  -i 

Pin 

Aoil'l 

1  '  '  in 
.    1  nlli  Ml 

'  '  ,!,. 
1 

'  ,11, 

RrtM.. 
.-(Vli«.. 

.   I"nii-i . 
.  I"ui:-i 
|(InU>j 

.'Vice. . 

.  .1'iuMu 

'  'li'lP' 

Strom...  rirMfil. 


Slr.icn 


S<m* 


Mr.wi  .. 

-ICKII.  .  . 

Kxnrl  . 


i  VI 
",.t 


A,ihyr.. 


^  l  rum . 
^  t  ram , 


Mri*n- 
^irLiin. 


i'irr-,r,l.  Con». 

^'In-li  ('W, 
'  ■in-«[.l      '  •  


KlM... 

:*»»... 

S'ln-.-. 
A**... 


I... 


t-.l.t 
i-,ii 


Strom . 
Strom 


licllry 


-;,l-|,r|.-  I'iik, 
-|.l-|.r.--.  I  

s.  U,- , 
>.Wt... 

Vi:  i  1 

-I'l-jin-* 

li-<COf 

:<-Ut 

VlltV-l 

S'l»ih  .  . 
-:.K-ll 

'  onr. 
I>rv-1.  . 

,i,i 

fata... 

!.■- 

CmH  ... 

1  \rr  »r.l 
1  'irr-iril 

tt  rt  .). 

•v.  -  1 

-  '■■ 

Vice ... 

1*  nivj . . . 

L'alH... 

1  'irt-.t.l 
tr,    ,  : 

1  '<IM\ 

l>ry-i  . 

S.Use.. . 

^rlit  . 

1     il  : 

'  ■  III 

-■i'|.(irr-.. 

1  lltM' 
'  "<lll|:. 

Sr|l-«... 

L  nit-j  . .. 

1  ait  i 

-^'I-jir- 
1  cri'^cl 

I>ryJ, 
l>n-l.,. 

StWe... 
... 

1  iiit-m. .. 

t  lilt- IU- . 

t'lrc-srl 

1    r  . 

I'-,- 

>*  Wi  ■  ■  . 

1  !,|I-:l| 

1  uit-m  . 

I  ,ri  -;  l 

I  irt-*'l 

tV.-t.-l 

I"'-Ill 
1  ■ 

& 

\  III 

1  ,l„. 

Fric 
-■■  I-.: 

■.mul 
'  iii'.-m; 

I'crr-H'l 
c  ,«.«.! 

,1,1 
1 -111111. 

foot. 

Aire... 
i.w: 

^-     1  .  - 

r<r*%v  ■  ■  - 

1  1,1'  ; 
t:.,l 

Ami!. 

'•pl-pH-* 

lV.lt., 

S-fcH-... 

l-rut-j  .. 

Spl-firno 
>(il-tirnw 
.-|.l.prim 

Url-l. 
ttfl-l. 
V,  ,  1  ; 

■ 

ItTtlll 
i.rr  i  1 
Alr-xl 

'  irc-apl  . 

1  "oar 

1  ninn. 

I  ■  ■ 

I  '..l-i 


■  1  -  t 


»1  1 
»1  1 

t 

il 


1 

3 

1 
,1 

t 
1 

1 
! 

1 

■5 

I 

An.r 
'. 

1 

3 

? 
:< 
i 


■ii  i 

51! 


i  i 


4  I 

(,  I 

*  -I 
-<  ' 

7  -1 


•  -i 

s  -I 


I  'I  I 

Ini  Vif 


IM  rK. 


Uil  tin 

..  ,  Ml 

I .,  _,  -r 

I  ■  .'■„ 

I  ■  '  . 

I  'i  ,  ,.  .-I 
1  ,i  .■,  .i  ; 


I- , 
1 

I  l||l  «.VT. 


llbJclin 

Hrvi+4 
IVuM 

I,  ..:.» 

,ltit-ir»r. 


hEII 


V-\rai. 

* 

I-EII. 

T.r-t 

i-KIl  . 
i-r.U.. 

MX. 
I-KM  . 

Mai.. 

>-hu.. 

1-rJl.. 

IFIM 
[•Ut 

%ru*t 

1-1 .11.. 

[.ii.. 

T-m 
H3I 

S-KIl  . 

hKH.. 

1491.. 
l-fcll 

-)in-z. 

i-EU.. 
r-Kfl... 

iHOl.. 

[  MHIl 

I-EH-. 
S-1J1.. 

PUi 

jMBL. 

.^jiriLiji 

,-F.ll.. 
ItJl.. 

I-KII  . 

il-Bl- 

1  -i!:l, 
I  -iTIll  . 

S-KIl.. 
i-Kll.. 

L 

i-eu.. 

.-[rft:i>t» 

1-KU  . 

Imhi.. 

i-EII. 

T-«rm 

■AM.. 

Ul 

-  'ntnb 

•oml. 

T-ann 
1  -.nil 
1  -tnii  . 

1-I  M  , 

;-t-ai . . 

Pitt 
I'lnt 

I'ltt... 

pa.. 

1  Ell.. 

CONTROL 

r™- 

T.k.n 

Mt 
l.u 

IX(  . 

Ctt*'.','.'. 

!««.... !!>«.... 
Wl....  I'.irt.... 
Ul...  Ttat..., 

j*... 

M-e  . 
SprMitt 

i  r. 

--  ...1 

01    .  - 

n-. 

Rr*t 

Rttttt 
Hrdbt. 
rl«M 

Rishl 
Rithl  . 
11. .-lit 
lt«ht 

R-t. 
It.r. 
Il-r. 

H-r... 

KUHt 
RtiJtl  .  - 

Left  .. 

ft-r 
H-r 
K-r  . 

r^»i  . 

Ull  . 

1  j.1  t 

IXil  - 

resi . .. . 

r^t..  , 

n<... 

U-t 

i.-n 

Cmt . . 

Turin 

Rnht 

ItisM 

1L-; 

tjCl 
l<rfi  . . 

II  !/>•' 

I'.Kkl 

Rurlit 

Crtrt...  . 

CrtA... 

1'rt.t.. 

R-f  . 
S^.nt.c« 
r^irutct 
l^<tMM. 

R-e. 

Rtdht. 
Rtitt 

K'hl 
IC'.St 

11^ 
lt-r 

Crat.. 

Ki«M 

nirti... 

RUJ,, 

R... 

Uft.. 

r«i.. 

:  r 

li.Jst 
UtAl. . 

Out.. 

R<- . . . 

Rtttt  . 

R... 

w,... 

LrFI 
l^ft  . 

Ritkt 

r«K.. 
t'«n.... 

Rigfal 
Rich! 

<pnut>. 
St^'trn. 

llr 

R-f  .. 

Ui 

Ml  ,. 

urt 

Itilht 

r.ia.. 

t  Vnt  . 

Cent... . 

R-r.  . 

I,, r-t 

a*  

t  .-ft  . 
mi 

Ont.. 
Oral  •  ■ 

K-f  .. 

U-t .  . 

Ml 
tthjU 

1  Ynt . . 

Irut.. 

- 1"  i.i  - 

un  .    ivnt  . 
Left  i.'tit. 

H-r 
l(-r 

Lift 
U-ft 

Oat., 
l>nl  . 

."^jinn^j 
"pflW 

M, 
bit 

r,-nt. 
rjknt.. 

,.il:l... 

Ul  . 

Ml 
l.ll 

Ont.. 
Cent.. 

.     Tin,  1 

Mt  .  lOwt.. 
Mi  Ont.. 
I 

■:|. 
[i 

i.-n 

Oat, . 

Cat. . 

l!-r 

U-f 

Lgft 

Cent.. 

1  -ft 

Tenl.. 

l;  r 

RUM 
Ili.-Kt 
KtAt 

:i.l,- 

Rieht 
RtcM 

-l.ri'i.- 
" .  'i 
-,.n.  . 

liuht 

'  Vnl . . 

.-.[irin^> 

C-l 
0-1 

F 


Bi^k.ir 
8.*tkwi» 


lt.,11,, 
Cku. 

Ot.M 

(ll.l. 

C«Imid 
I  ij.m.n 


t.i.  r.t, 

T..»  til, 

G 
II 

.1 


C-l 

T.Mt^ 

S 
,T 
R 
O 


n 
i. 

H 


i  i  T.rn.rr. 


C~t.lt 


;'  -    I  -  -  *  , 


^ 
t. 


HC 


Ct»wn. 

Ctrli. 
Carti. 

OaiiiUM,  Atow. 

Dart  .  . 
Dtrl 

Out  . 

I)«,l.n 
U.,l» 

D»tjrw 

D.l.lb 
D.k.Ub 

0.„b, 


FV 

A 

B 

C 

V 

\ 

VI 

..c 

Dl 

m 


■ 

Ul 


l.- 
ll 

1 


f.iMll 


 X 

 IA 

W  WU  Dm.  O 
K*»r  VI  lia*l  tlri.v .  B 
f  mm  VI  k. J  Orira  ,  M 

Fi.shmiI-Mbii  O 


FWKflUf 


«  Mob..  Hrcn.  5«r<»«A^«.  AWt  .vA^Wrr.  Key.  rV»y**l 
tt-pr«»«  «;<Ui«IWDr»«i^r.  Fufl-toi.       .nir.-fw«.  oJ  «unl  mt*  (yd,-  l"r«liiire. 
t.  wru<i  run.    1 : tic,  txpo^iotf  .An.;  1  '"lOt-l ',  omr/,iWm,j  ion/.  C 


— <  -tt-p 
ie«„. 
"  11)1.  tinl 

V  ""-^    |>.uh-f.  imt 
K-..  r»titi«  -^1J 
*■        '  ut.  «t>n»u>»- 


.ybr.  I,L- 


Wr.tir-Zruttr.   LubficMien.  .-"I'lytli.  it.>i»^-.rryjut.,.y       nmf*r  «j»'.t.A,  t'lroatil. 


•  rtj.t.    CktdtTrp*.  I'ry-p.  -i-i-  i^.  IitjhI.  i,t  «uii.><  iul.  \\,\-,\   .,:  .u*  ,.-  Jut-utfu.  1. 
uj,..«iy  iM.ni  »*<».  n-Ih.  •.t.n.w  Jmin.  i~i'.  i'lyn,  (tjii.lti,.  I..  U-.  r,,uuiu-twl  ..tm^tuUyiet; 
dul-K     C«r»t  Lye. ban.  .Hull.  .»..t.4. I  ->.l-m.  nil  ".(t  i^or,   I  ,„t-j.  «y.<  .--!«  .»-*.t.ltt.  t  iu:-t.  .v.t   .-.It  Ul'<;  L  nlK,   k*K  dr,i,«W,tL     FmhI   Orin.  H.'«ft 
M  ovi  ..tr;  Int-t.  .ehrul  nr.  Topw.«m.  wafM'        «.r-t  ..n        llt,l.->-i.,  -t.uU.  ifctit,  sk  rh  .  <  tv  /'..el  .V.k.    t,  ,.,  ,u,-  .,.»,  yt«J.  Or..l»| 

„/  M/*IU,<„  nxt  rti,'<„  u,i  rft..U>  'r.m,.     Sl.^>|.  C.^.l.  tfelf    L..»-..  I  ,.n.  <».!.-    (  At   i.t-.Ai.'l  rr^.-,  tr^k.  ruj'J   <  Al.  «u.-rt>/l  mil--.  tWk. 
!JW»I,  «l«rt»,  ryfenen.    Pr^J.i..  H-f.  roetM  r.J.  T-«m.  U.-ju.  .r»i.  Tcir-U  tVrtoi  laif.  ;ub-l.  .yl-j-oe... 
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Gasoline  Motor  Trucks  for  1915  Listed 


it,*. 


G.M.L 

GaWUL 

Garfard. 
Cftd. 
Garftr-L 
Gattatd. 


G  ..Sth..l>t. 
GA 


GtiMta.  B 

CMC.   IS 

CMC   VC 

CMC   SC 

CMC  HI' 

CMC   KL1 


G..„, 


H.-ri. 


4,000 


mono 
12,000 

4.000 
6,000 

1.500 

1.500 
2. 500  . 

4  ooo  I 

7.000  I 

lo.ntio 

.l.noo 
4.000 
7.00(1 

lo.noo 


■-!  r 


H  *;(inn 


I.H.C 


InJ4rptn»d«Bl. 


IIT 


2.noo 
3  nno 
4.HO0 
».nr«3 

10.000 

son 


I,  son 
S.oon  ' 


Indi.oi. 

It. 


•  J.OOn 
f  n.nini 


Ja«ac,. ISIS  I 
dWffiw  y.  .......  JOIj  :. 

JH-»  mi  4 


..wo 

00n  I 
ooo 


Kill. 
Kaa.».  . 

K.-l,. 


.  .K-»S  4.00U 
.  1-40  7,000 
10,000 


KiimILw.  ISM  I.  son 

Kitaalaar.                 I  2 ,  IHXl 

Kiiaalkai.              I;  3.0m. 

Kiaaalka..   2v 

Kuarlkar-   3j  7,«.i 

kitMlkar.                  *  11, mil 


..I'  3.000 

I  S.OISI 

3  7. (H.i 

S  Ifl.MU 

11  12,  i*" 

32  2o,i»« 


K««lihr.  . 
Kwanatk 


Kraka.   C 

Knta.  H 


Ij  2,0Ou 
,«!  I.f»»i 


.«:  lo.ouo 


La.td.atl.  . 

Laitdwrt. 

Uiatrarl 


Uvw.  . 
Lawta.  . 

Lcwit.  . 


VI! 

V2 
V3 
V4 

.  vs 

..  c 

21 
31 
SI 


l.Slal 

2  ,'MM> 

S.'MH) 

i.ouu  I 

3.<MH1  ' 

5,000 


K  i.non  l.sno 
H  |  son  l.enn 
M    3.000  2.900 


J)'  7,000  3.200 


W1..-J- 

fcaaa 
ia 


TIRES 


MOTOR 


J. 000 

S.5DO 

3.  H50 
4.500 

4.  H50 

2. SOU 
3.10(1 


1.0WI 

1.500 

1,  ami 

11  4O0 

5!onu 

2,  «oo 
»,tnu 

4.4.XI 

5,350 

I, COO 
3,000 

2,000 

2,240 
2,650 

3,  ?nr> 
4,200 

B5f> 


1.2HS 
1.S50 

1,100 
2.500 
3,200 

1.30O 
1,650 
2,750 


■     3,000  1,590 


2,000 


3.41*) 
4,250 


1.5IK) 

l.v5i> 

2.10O 
2.75m 
3.550 
4,i50 

2 .0110 
2.750 
S..W 
4.001) 

3.230 
3.7.V< 


1.1100 
3.4511 


J.5011 


1KHI 
l.U'5 


;.?.mi 

1.000 


SIZF.S  IN 
INCHF.S 


Ftaol 


Rear 


1 12 
170 
1*4 

Hum 
Hneu 
Fnru 

32t4 
34<4) 

36>j 

32l4 
J4«4» 

36x5d 

i  ['nilff  hood 
I'mltibood 

12** 

i2«* 

l?S* 

II** 

128* 

Solid.., 
Solid  .  . , 
Solid .  . , 
Solid .  ', '. 
Solid . 

3H»S 
3IH5 
38«6 
30^6 

40»3l:| 

4'U4:I 
40|5.| 
40ir>| 
4Qi'd 

Rftw.arftta 
Hi'lw 

Mftlr.»«lO» 

13$ 
150 

Solid 
Solid '.  . ', 

SHi3| 
5S>4 

4'll-31<l 
4»l4d 

tinier  bood 

M 

Solid 

34^2 

3fil2| 

I I  rwlaaf  Ih*k"b1 

III  *TP,J»rT  U**4^J  - 

121 

r.'« 

143 

I.VS 

IW. 

S.Ji.1  .. 

s.i„i: 

Sulid  ... 

I5i5 
541-3 
3(t4 
5lii5 
lOil) 

35l5 

3*1.5 

3*l3)d 

42».M 

4.'i6J 

VnArt  ti">«i. 
I'-vtt'f  tii^»j . 
l.'t>'lrf  hot.*!  - 
1'evlpr  hunt 

120 
I2S 
140 
,40 

*H_hd 

Nll.|  . 

S.  .nj 
SAid-. 

3*131 

ir.»* 

3fii5 

;k.5 

3m  5 
3'.vl|.| 

40.«d 

Hrt » 

IS 

■Hitid 

s,i..i : 

WxS 

3m5 
4l..il 

ro.iMi.,-4. 

IMiTbwl 

145 
145 
145 
145 

,56 

S.il«l  . 
"wih.l 
Sd.l  . 

S.I.I... 
Solid-. 

34tJl 
3f.%4 
Mil 

:i«i5 
3m6 

34 14 

3lVx.\ 

Jiitl).! 

4IK4.) 

42»«d 

t"  o.|i>r  . 

Cli-.iVr  hrnwi, 
I'n-ivr  , 
VnArr  his*!- 

106 

PlKU, 

:«i4 

33  U 

Tii'  kr  borxl 

90 

42l2 

42l2 

\  "irifC*  Kfl^  .  r 

112* 
122* 

Solid .... 
Sulid . . 

ilf.CI 
3«i31 

3*l3 
36li 

Vtx\er  h«n»l- 
VrrnJrf  bootl. 

135 
144 
165 

Solid..,. 

3fil3' 
3«i4 
3CiS 

3A|5 
3*i:l|d 
40t  4-1 

I        horw, . 
Vkvlrf  lim-t, 
VtJcr  ho»jJ , 

11* 

no 

124 

Pntu 

s.di.| 

*M.... 

3*i4» 
3*>M 
34,ti 

3414) 
34 14 
36li 

I'tvler  hooil. 
l^lcr  his*t 
VfrJerhno-t. 

126 

Solid ... 

32UJ 

3:i5 

l'»>Jrr  hoo*l  - 

12lP 
144* 

15o" 
150- 

S..-I.I 

S.J..L" 

s.Ji.1... 

Swlid  ... 

3fit3f 
V.i4 

.1m5 
iM6 

3^.i4 
3(.i4d 
3i>iM 
40l6l 

f  ^I^f  hn<t«i 

1  c>*i.r  lnrfi*t . 
t  c  l.  r  . 

120 

S.*d... 

Mil 

nti.'.l 

fdrr  floor 

125 

1 40 

132' 

14.** 

Ili2 

lili 

I'llCU. 

s«ui 

S.I.I... 

s.,ui.;. 

35i41 
Jjl5 
14U) 
!-(.>* 
.ti.i.5 
Wif. 

33i4i 

3 ;  x,» 
3>x.'i 

IMi.Vl 
lOM.j 

rc^lrr  liortl . 
l  rvtcr  lnx>t . 

1  r^lrf  l|.M«t . 
(  r.l.f  Ihm.I. 
1  rjlrr  IiihhI. 

r»l(.rb.M>l 

140* 
tin* 

1  

,70 

Solid... 
S.IhI... 

U.il) 
W.i* 
)(..*> 

3MS 

a^i.'-i 

3i>4.( 
4!>%(iJ 

VikLtIi.*.!. 
1  lj  1.  f  Ii.mhI  . 
1  I..1.1 

llMllT  ».-«!. 

13'i 
1*0 

-•..!»  1... 
s.,l.|... 

.M.5 

;m.5 

3..I.V1 

I'r,|..,t,.-K| 

I  r^li  r !..»»!. 

» 

.-..lil... 

W.i2 ) 

■>'*H 

r.Kl.r  >«.3y. 

110 

IVu 

T.'l'.| 

:iii* 

l'r*-l»T  IhK>«1 

iii 
Hi* 

xM... 

K.ll 

:ii\* 

3l.ll. 

1  :,.|.-f  h'  J-A 
I  rrl.  r  l|.M>-i 

HO 

.^.i.l... 

:',(.i  5 

3M'.l 

I  r.l.  rli..t»l. 

lot, 
11* 

I2ll  . 

l.ii 

l.M 

Ctr;  .. 

I'l  "11  - 

-■  '.1  1... 

-..':)-. 

-.1,1 

J>lv^l 
Hi*' 
!(.V1 

■■H.V4I 
n,>4 

Ull 
til*," 

1',.  '.j 
l-.ll 

1  ,..l,.f  I„»h1. 

1  ..  Irf 

1  ...  1.  r  In-..:. 
l-,.l.T(.,,.l 
I  :.,i.  r 

i.v, 
l'.D 

SJi.l... 

-,;„i... 

If.iil 
Ji.il 

1m» 

■1M« 

1  -,.).  r  r..*>! . 
1  n.l.  r  li.^.i. 

i*» 
hi 
i**- 

N.ll.l... 
•■....I... 

>...il.l .  . 

Hl!|.l 

r,..t.r  I....1" 
l  inl.  T  H.-.r 

CTLINDERS 


Strok* 

In  1  !■>. 


SJLE. 
H.P. 


COOLING 


IGNITION 


cj£r 

Cut 


W.l.t 

Cr» 


3  50 

3  75 

4  12 

4  25 

*  25 
4  25 
4  25 
4  25 

4  25 
4  25 


J  00  14  «t  Work 
5  25  22  50  Work 
5  25     27  20  Work 


5  M 

S  15 

*  25 
3  25 

*  25 

\  .VI 

i  .50 


36  IS 

36  15 
36  15 
20  00 
2D  00 

211  00 
2d  00 


Work 
Block 
Itlork 
lllork 
Work 

Work 
Block 


S  13  I  4  SO     21  10  Sme 


i  W 

1  VI 

4  'III 

5  fill 
5  00 

1  75 

4  SO 

4  5,3 

4  SO 

3  75 

4  25 

*  I? 

t  1? 

4  U 

4  .VI 

3  75 


I 


4  00 

5  25 

6  Mi 

4  no  I 

5  on  | 

i  25  I 

s  so  ; 

4  50 

5  50 

4  40 
4  40 

4  25 
4  25 
4  25 

.',  ;,i> 

4  75 


1«  61 
l«  61 
25  60 
40  00 

40  00 

71  SO 
12  40 
3  >  40 
32  10 

22  50 
2*  00 

27  10 
77  20 
27  20 
ti  40 

41  20 


I 


Block 
Block 
Block 
fun. 
I'ajn. 

Block 
I'ain. 


KAH 
UH 
L4H. 

. 

Mi  . 
Ufi  . 
Wi  . 
Left.. 

UAH 
HAH 


(ml-, 
('rat., 
fait., 

i^rat.. 

I  Vol  . 
("ml.. 


HntM 
1 1 ,  -.  N  t 
Hiehl 
Wt 
,U4t 

'Ml 


Block 
Block 

Blor'l 
Bl«k 


3  25  5  40  16  02  Block 
ISO    4  HO      16  20  Stan. 


Mi 
Mt 
U4t 
»)„p 

Mt 


Trot.. 
(>0t.. 

rt(«r.. 

t'*n\.. 

(Vut.. 
Ollt.. 

('.111., 
f'rin.. 

Cn\.. 
<  Vnt . . 

(■••lit.. 
t'«l»-. 

<>«.. 
cent.. 

1  l*mr .  - 

<M4f  .. 

(~»l.t.. 
,lw«f.. 


!  Hmd  .  Oat . 


S  V) 
J  75' 

3  75 

4  25 
4  75 


s  no 

4  25 

4  25 

4  25 

5  00 


ID  61 

22  SO 


Block 
Block 


3  75  .4  25 

3  75  4  25 

3  75  4  JJ 

1  75  '  4  40 

3  75  4  24 

3  75  4  25 

4  .Ml  I  4  So 
4  50  6  sg 


4  40 

4  24 
4  .VI 
4  25 
I  10 

*  •>: 

4  »7 

4  12 

4  17 

4  SO 
4  00 

4  .XI 

5  Ki 


25    4  m 


22  50  Block 

2D  00  -im 

36  15  Sing 

22  SO  Block 

22  50  lllork 

KM  Block 

22  50  Block 

22  50  lllork . 

32  10  Ita 

32.40  1'iua. 


Hluht 
Ml 

Mt 

,Mt. 
ltd 

:lllnM 
Hl»M 
iRiaht. 


Ridtit  r««t.. 

Riakt  ("rot.. 

•Iliitht..  (Vol.. 

I'li|>  .  .  'Vnt.. 

I^op.  .  .  jOat.. 


4  40    32  40   Pik..  !Wl  ..  Otl. 


4  24 

4  24 


5  00 


2<>  00 
32  41) 
2'»  *KI 
32  111 
is  25 
3.S  25 


5  24  27  2(1 

1  25  27  20 

r,  3>  iii 

4  75  4il  -M> 


i'niTB. 
Vbicb. 
1'nin,. 
I'uini. 
Vain. 

Block 
Blmk 


4  51. 

5  5" 


to  00 
in  no 


!  Ml  ■  4  I")     IS  ni 


3  ■  '. 
*  12 

5  M 


22  SO 
27  20 


BI.k-1 
Bl.xii 


t  (XI      is  4S  roim. 


t 

I  i  »i 
I  Ml 
4  Mi 

3  75 

4  12 

I  25 
I  25 
I  75 


4  Vi 
I 

I  "/' 
..i 

1  i>.l 

4  25 

5  25 


:.2  10 
32  Id 


22  50 
2T  20 


IS.ts.  . 
V;i,-.. 

IVr-... 
1'jira.  . 


'"Ml  23  IV»  hurt 
-III  2*1  II'  I'lim 
Ml      i;  14  I'jir. 


7,-M 

So-t 
S,-l 

*l-t. 

r»41. 
|'<U. 


in* 


Sim  . 
Sinn  . 
•sing.  . 

DlMl. 

Dual. 
Dual. 
Dual. 
Dual. 


,  Finnd . .  Hang 


Finiwal . 
;  tinnnl . 

|  rimir:l . 
|  r'ion^-.l . 
hnneJ 

*H 
*!-* 


Fbnr.1. 
Imnnl. 
IIihuhI. 
Fmnnl. 
linnrd. 


MOS. 

Sim 

Snu  .  . 

IXoul.lr 

IXoulJc 

Sinii. 
S-ne 

>in,.... 


Sin, 

Dual 
Dual 
Dual . 
Dual. 
Dual. 


Tlirnno     Trll   iiinR 


TIliTtwO 

tVut. 

(Vnt.. 
(Vol.. 

r«c.t... 

Oat.. 
(Vol.. 
•  '««... 


Finiwd. 

7^-t.. 

Z*\... 

F*nnril. 
Iinn^il. 
I  innrd . 

. 

N|-t 

Z-j-t.. 


Dual. 

Sras.  . 
Sins  . 

Dual. 
Dual. 
Dual. 

Dual. 
Dual. 


Roach.. 
Boarti.. 
Bad).. 

Hud 
Haad 
Haul 

BoarhV 

Boarh* . . 
Bo«.h- 
BmcJi*. 
Baavb* . 

Hand 
Hand 
Haad 
Hand 

[.i.vMn.inr 

Hun.*. 

Hand 

Oft 

Fixed 

Boarh 
Boarh. 
M« 
Mra 

Haad 
Hand 
Hand 
Hand 
Haad 

Mn 
Mra 

Hand 
Hand 
Hand 
Hud 

Mra 
Mra 

Bud, 
Itwrib  . 

Rand 

Hand 
Hand 
Hand 
Hand 

Boarti  . 

Hand 

Tliiiilr 

Maoi 

»••» 
Mu 

llud 
I  Uod 

Ikxh  . 
IM  . 
Ikaeb  . 

Hand 
Hand 
Hand 

Rrmy . . 
Rrmy . . 
Jtoicfc.. 


Hand. 


Ccfl.  . 
Cell.  .. 
'Cell... 
Cel.... 


Ml 
Ml 
I..H  . 
Mt.  . 
Mt 
Mt 

(Vol  

(Vnt.. 
<  Vr.t . .  . 

(Vnt.. 

(••i.t.. 
Out.. 

l.rft 

Mi  

Mt.... 
'TP  ■ 

Cut.. 
(  nil..  , 
('.•lit., 
(int.. 

H,«d 
Hra.1 

Cr„t.. 

cm-. 

Top.  . .  . 

Tlo'lno 

Hmht  . 

Cut.. 

I      .  . 
Ml. . 

(Vnt..  ,  . 
Cut..  . 

'<l'f 

Cot.. 

■lu-lt 

1  VM.. 

riU'l.t 
:  .11  . 
'■•II 

Mt.... 

Cut..  , . 

IW  

r-i.t  

Ml  .. 
1 .11 

TL.-rmo.  , 

ill. Till'.  . 

i'|'.t 

l'--it  

ii,,, 
"1* 

l.lit.. 
1  ..it.. 

s«u; 
Sing 

SlIlB 

Sing 
miis 


Boaeh. 


Fjarnfcutn. . 
twrnm. . 
Fjivmaodi.. 


Hand. 

Auto.. 
Auto.. 
Auto.. 


S«l-t 
"l-l 

Sj-t. 
Sj-t 
S,-t 

Ni-t 


Dual   Rnarh.. 

Dual   Ri»rh  .. 

Dual   It.«'h.- 

Dunl...  Un.h  . 
Dual...  Ito^'l,.. 
Dual  ..  ItiMch. 


Dual. 

Z-a-t.-   l>ual 

Z^-l   l>ual. 

/,a-t   Dual. 


Cll  

1.11  ... 

Fi-ined . 

;  Finned . . 

Finned .. 
FUucd- 

!cn  


R,<rh*. 
lt.*liV 
lt,..h'. 


2^1 

Hand 
Hand 
Hand 

Hand 

Hind 
Hand 

Has,]' 
Haad'. 
Haad' 


l>uaW. 
Dual-d 


>ing. 
'at 


FurJ  . 


Dual. 


iv  n. 

I  Ml.. 
I  V|). 

r,)i. 

I  cU. 


>,t 


TiC.  .  . 
D.al.... 
Dual... 
Dual... 

IX,„l.lc.. 
IWJt.. 


Dual. 
Dual 


r.urinaoa 

Kurd  .. 

RnarV..- 
lt.net... 

Auto... 
I  lird 

Rmrti.. 
Iliadi. 
Hnr,:i 
ltnJ  :^  . . 
Brvxa 

Fllfd 

Hand  . 

Hand 

Hand 

<]oen. .  .  . 

lUnd 

Roach.. 
Bc»ch  . 
Itoach . . 

Hand 
Hand 
Hand 

ABBRLV1AT10NS;  Cnwcal.  ',  .Ml*  *>U>  ■■<••■  ■ 
).nc«H>3r^  tn  ,'.pn(,  (ui^n  i..  ■> 
ilt'l*.  ..f,)..»-i^  or  T  \*<id       ,  3 
at-.i-rf.  a..  (utt'J;  Back,  /.  (...id 
Radiatai  Tyav,  ti:iti..| 


.v ,■<.  .,  ,„.*  K.i.j,     Taraa.  Kind.  I'm  u,  |..,». "••if.r.  s,|-t.  »2,.f  m  <r.ml.  .rc^'     .r.i>,  PAa. 
A«..-u.(i..,:  «  (n.,,r,  ..J,./,n           Tit,  Siin.  .J.  .W    Malaf  Lataiioa..    It.  t  »*          i..i  ...... (.!.«)„  (  a.i,  ,. 

.  ..|:„.|,r  .„"..:'-  M  M.  I. -<•■»!  .-V'l'.il..-  111.1  l„M/„t,r.l  ,-,!>,  I.I.K.  ut.  HAt  ,  II  -i.jM  I'  'I  l'    1-  .  •',  :.-'<■■<'!  |.             I-V>,    -if  I.T  .T|.( 

|M"...|.[,   ... (drc^  ^1  itur.      Walar  t  irrolalin,  '  .  i,'   .,  • ■"  !  ; 

-.S'w'i.-  •-  *■  "i,-i   .v  /■  d.r  'nf-toU  '/.<■•   riu-:..v-ru!*  ■■'  "us, 


jjtiri.m.i-'i'-  in  'rwit.  a^.d  (a  rra'  l'Ar 
1^  nr  i«J,tidaju'lv-  Lacaliaa  af  Valval. 

n  (.rod,  /.-4#>t4  cylindct;  2-ryt.  la\^yat 
r.-ul'lt.^s.  Air,  ut'<t»«*fd.  no  win 
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MOTOR 


GOVERNOR 


SPEEDS 


Cuhar- 


TRANSMISSION 


Cl.lch 


("one. 


CEARSET 

T*4»l 
Gaar- 

T«rqtM 

Tm 

L«c*tten 

IjMli 

R«ti» 

in 

Mn 

Ti&m 
»r 

rwt*c . . . 

1-nit-ra  ... 
tnn.1 

1 

4  -1 
4.-1 

IWrl 
K.,,1 

e—  t—  *— 

Scl*r  .. 

1  >-. 

r„,uj... 

l'ml-j 
foil-;.  , 

3 
3 
1 
4 

ii  i 

to; 
i."  i 
\v-\ 
ir.l-l 

1  .,  .. 

DM  fhn 
Dhl  <tui 

....... 

Srlr... 

Ami! 

1 
J 

71-1 
»M 

T-f.-w.irm 
Toiiwurm 

T-xrm 

rr^u  : 

2 

li  1 

Dhlrh-, 

Mm.,, 

Pre* 

1 

l-j . 
1  1-J 

3 

3 

3 

»  -1 

!l  -1 
It  -1 
1 

12 

Brvrl 
l  -l  -1,-, 
I'M  '' 
1  ->l  1 

DM  din. 

Hi 

S.!~ ... 

Vnit-j... 
1 

!-j 

3 

I'M 

Mx  . 
-. 

Srl*c  .. 

! 

3 

Dlil  rim 
ICil  -1.- 
IH.il.-lio 

Selec... 

1  -  it  i 
lr.,t-,, 

AmH 
Am.) 
\mtl 
In.-I 

3 
4 

Sl-I 

:::: 

Mil 

DM -hi 
1)1.1  d.n 

Set.... 

S.£  ' 
-\-.  . 

3 
3 
1 
3 
3 

UMrr.i, 

1  •■ 

1)1,1  rl,„ 
I"      ■  :, 

~t*c... 

Idt-ni  .. 

1 

4  -1 

Krit-I 

Imlc 

»1-1 

-W... 
--1.-C..- 

I'-'iil-m  .. 

I'nit-j... 

5 

•'.1, 

•  >J-I 

Top  Wirim. 
tJHci.il 

M.'.ir 

Mom 

Mr,. 

M  <-., 
'  ■ 

■ 

M  -r 
Mm 


'.V. 

l.jno 

1 .  2TMf 
I  ,'JTMJ 
1 ,  31*1 
I  31*1 

I.  MO 
1.14)0 


1.1  ft) 
1 . 


1 .  inn 


2.1 

IS 
13 
II 
10 

18 
i  ■ 
I 

l. 

i: 
i  •. 


sdicl.. 

-irr.n>.. 
Mr.  mi.. 


x-hrl.' 


-•"nil  - 

-(/..111. 

]  Kin*  .  . 
Unity 


*Vt, 
•  4*1 

1."-". 

i .  :■" 

IS 
IS 

-  h. '. 

-■  >  ■ 

1 . 300 

13 

Srh.li. 

I'l"- 

1 

-..-1.  !, 

WW 

id 

Sew*.. 

'  *** 

1  .VI 

1 .  -W 

IH 

u 

!     ■  , 

1  3(l0 

1  3*. 

1 , I.MJ 

M 

12 
10 

lUv 
IUy 
Kay 

MaAa.  >truru. 
Hvl. 

-      I  .-.  .!-' 
'--».  uJiik  rmh.  1 


.  Fi» 

<:    -  ■ 


!l.  I 

4  -1 

71-1 
T!  I 


■:  i 

•  !  I 
II  -1 

121  I 
Ml 
S  1 

I  I 

K  -| 
'•'  i 

II  -1 

u:-t 

:  -r 
•  i- 

»  -1" 

r 

II  -1 
131-1 


4  -1 

«M 
71-1 

lo|  1 

*|t 
«  I 

«  -1 

.  I 

«  I 

H  i 


MHd.n 

IT.  M, 
I  'I     -  Ml 

Hrr-I 
IH     ■  M, 
III'-  i 

I>li!  din 

!»•  '•" 

I  tii  loin, 
DM  -hn.. 
I  .'I,  ..in 

Dhlchn 

llr.,l 

In-..,,, 

In    .  „ 

I II  .■  I 
i 'i.:  .... 

!  .'  '  ■ 
DlilfiMl 

I  DM  fin 
.DUriu 

DMrtn 
Dlilrtin 

1)1,1  Am 

Bl.rl 

!::; : 


-;  ■, 

-lir:...  .-■ 


Sin-: 

lll-l  

l)l>lrhn 
liUri.li 

I'1  '.', 
Dili  Mill 


-I  IMUrlin 
!-l  DM.- i, 
i  l  l».lrlia 


.I,, 

Ult  .. 

.  Ce«t.. 

i-eh.. 

Ulip 

I.-II 

l-ra.. 

Veil. 

1  -ft 

'Vm.. 

l-t.:i.. 

l-Lll. . 

Lcll  .. 

,'rnl.. 

'-F'.l. 

i-F.ll.. 

RNRA 

Richt. 

Um. 

t  iiit. 

I'l  1.1 

■MM 

ip.. 

HiAt 

Ruin 

■•EH- 

'[■Mi  . 

Hi  III 

ItiRhl 

i  HI 

(•i:u.. 

Hltht 

111 -hi 

1-E1I 

Uiilil 

Itwhi 

ua  . 

i  -i  . 

i-i:ii  . 

i'a'I 

.('<nl.. 

La.. 

R«U 

U:ii.. 

PUl 

Iti.-ht  . 

HuM 

{■EU  . 

I'UI 

Kuhl 

mm 

Il-r 
H-r 

9|iria0 
-fi,,.^- 

!R.r 

K.r 

He 
lit 

IU 

lit 

It-t.  . 

R.t  ... 

lit 

K-t 


r, 
H 


LibAtI 
Usher! 

U«h«rl 


U-i. 


VI 

w 

VI 
V4 

vs 

c 

 B 


21 

-l 

u 


Int-K 


»y.  KatAXaV  Li"l.  Sj^i"'.  Kme.  n,,Aj.!i,\   II-,'..  Jf 
/«l«J  ml"         IVraiair.  t  i.i.v  ^J,  ^.  »t..ii\.  CUkh 
i.  rwiif»-l»..j)  k*i*.  t     GcMtrl  Tp»«.  I*'.v    p.  W.i,^ 
ion.  All. *1  a*i»iAit.i.  I  -,ll-^.  ,^«l  nil  n  ,1 
i/ftia/  i""1'.  3'^'  «'<tts.  .t'i.  p«'  ■'--J''  '"■-« 


firhob.  ScMdf 


.  .'  ,    .  ,        LaWit.h.n.  :■: 
li  T.pr.  Ilr,  [..  J',  Dr>-I.' 
DM':  !*»*«.  wfVl  «  alt  An;  »•->•. 


|  -I.  rtA-*'«tv. 
'ie  mi  J"i^l<  ^'4 


l*lixtf  o'  kimtl*  tptatik:  l"inN*|^.  nrrWoiins^ 
i  ,  ".nil:;,,  j.»l,  M i-ui.  ifW  €ii<  or  .f;»t-»n-«J.  It^utir. 
I'Ui,.  i^j.'li  ..  In.!..'.  [i',iljnMw»^  i^.ii.  oW, 
I >„!-,, -...,r  >-.i...  thin,  wut  F...I  Dri...  IVrrl. 

tW  An.  Wr  etei*.  J.  to  MM  -4.  «x  u'.'  vw.'i. 


..  VKUi.  WI-ril.rtv.  S  I  »  ')«*  MM. 
.  (Vm.  CM      U.....  .  ',a  rrlrr CAr.  »«»M-.r  ,r,i,.  Vat.  '.^/, 

T^rra.  law  vm.  I  ,.r-t.  to*..,  <u!».  .-..!.!  .u'-'-.nr 
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Gasoline  Motor  Trucks  for  1915  Listed 


Lull  GUnl 


land 

Naaaa  and  Mndnl  (-.par- 
ity in 
Pound. 


lutard-Slt" 

I  -ivnrd-Sl.w. 
Lanaarrf-.M... 


Mm 

Qiaaiii 


'•V.R 
M  v,„ 

'  :  .r 
■  , 

M-nr 


\laia 

1  . 

Mlrtin 
M.rlin 

Mirtia 

Mt^ominaa 
M«.n«m.n.. 

!  .  I.  mi  .11.  r 


Mwitra 
Mod... 
Madtrn 

Mm- 

Mwi 
Maac* 
Mi» 
M««-t 
Mwt 

Matfdaral 
Mnr.l  jnd 
Mat.Dad 
McKfUnd 

Mertland 

Matakarl 


I  MM 

i .  ton 
l.onn 

3.<H«> 

4.IMHI 

l.osn 
1.713 

l.vm 

l.I'lOO 

2,tK*l 

I, HO 

I/.iX»i 

1  i'T, 
4.SP0 

■o.oao 

'I  v. 

2.750 

?  rvio 
1  mo 
3, mn 
4  'l IM 

t    1  11 

... 

l*pnn 

?  I.VI 

i.Mn 

2.41.1 

1 

1,  DOQ 

x.ima 

H  ,<Nlf> 
1    H  1 
1  Hal 
ft  ,MH* 
H  ■«'!> 

m  mm 

?  up 
s."n> 

}.*MI 

1  mo 

*.!■»» 
t  Inn 

LJH 

3  H.l 

S  I'M 

T.l»Kl 

** .  * 

J.IVi 

S.WKI 
3. 'rill* 

1  MM 

1.115 
1,400 

M 

M 
M 

Ii  ,    i:  r 

M  ,.J 

2  ; 

1  ,  .  . 
t  . 

5  i  . 

JX  I  ,i. 

.  IX-  1INII 

IX  5  IH«I 

IX  ; 

SX  in'nmi 

«X  I 


.1*1 


NrlwnAI  «M. 
N.k«*t..M. 


tan  Tart 


.  El 
El! 
El 

C 
L 


n  .< 
fill  i 
MXVi 

2.000  j 

),4Hn  , 

4.000  j 

3.01:0 

j.ooo 


o. K. .  cad  i.joe 

Old  Hi«k«r7  M*  3  'Hi  • 
II'.  I  f- . 


il  I ' 


OU  K.l.abl. 
Old  rt.li.bl. 
(Il  l  K.I..I.I- 
OM  R.l.abl.  . 


t 

j 

7 

.1 


'.  >i  • 
I   ii  . 


BLOW 

11. '.«».' 


I  4 /If  10 
.1  i  

4:  s.ooo 


Palaner-Ma 
Pauldinl 


l.'.iXlO 
2  000 
Ml 


3.  I.VI 
IJUM 

4.  MHI 


4. mm 

1  • 

Si',-, 

1 

I.  MM 
'.■  j  i 

:.;v> 

...  r,  n 

I.Wfl 
" 

'  i  „ 

4  Omi 

i 

i . ,  , 
MO-f* 

2  -nil 
.1  ,.i 

.1  I  i 
4  •••«' 
I  ,M 

I .  WO 


.»•« 

ia 

l«b« 


TIRbS 


MOTOR 


sizrs  IN 

IM  II!  .N 


Final  R«ar 


CTUNDERS 


l  DOLING 


"' 

IW 
1 15' 
145 
II*.' 
1'  ■• 

Pm-i 

s.li.l.  . 
BrilJ.,. 
MM... 

Mad] 

■'  I  >i 

Mil 

110 

WU... 

37x:i 

i :  ■• 

Sulil. . 

IIK'. 

i 

l  .  • 

8olM  . . 

S.l-fl 

.IHii. 
3tUM 

1M*- 
IW 

IM* 

4*M., 
-.  M 

.  ) 

^■'.14 
I'll 

1 

iL>n 
144 
'11 

MgM.r, 
S4il... 
>*d... 

!■ 

14ti| 
Mb  1 

IV) 

1  Q 

m 

1  14* 
1 1'» 

■"rfm... 
S..H.I... 

Mid. 
Wrf., 
-  ..I 
xJi.l 

;-.,!,,( 

37«» 
^7il 
tt*t 
'7i4 
17\S 
37x5 
37x1 

1 

i  .'i 

135 

;  i.-, 

<•.«.». 

Njy... 

••Nl  . 

■-.<  . 

WxJl 

*  J 

Ill 
122 

150 

jj: 

M 

"*itli». . . . 

3^2 

I  !'i 

nil* 

1  '''** 

-.,  ' 

■*4iW.l! 

■ ,  ■  ■  ,  ;  ' 

j  :  .  ,  { 

:;: 

'.'•! 
II. 
IM 

:;s 

-. .  1 1 

-..;! 

S..1. 1  . 

1? 

ITifl 

Til  VH  [ 

no 

144 

S  *!iil 

'.III 

!*■> 

r.liyli 

W 

„.  „ 
Jlr.  : 

Solid... 

,,. . 

1 4  >j>t . 
Ofit... 

A  lid 

3Ak3 
Itel 

-.44 

-..M  .. 

Z(ai\ 

:."i 

-.  i.|  . 

3f,vJ| 

112 

Pent . . . 

»i4 

-.  ,1  . 

Kill 

I2J 

Solid,.. 
Solid.... 
r-nliJ . . . 

SuU. 

34U1 
5lvl 
34  ii 

|3t 
124 
121. 

S>!id  . . 
SJiJ.. 

il,\6 
tCM 

IM 

r..| 

120* 
:.  ■• 
I  'i  • 
,r 
in- 
ns 

S  VI 
S4k1... 

liofill . .  . 

s*d... 

SJid... 

»4U| 
1 

K.vj 
(M.'l 

|  '1  i 

.... ;  ! 


I  n.' 

IM4 

n:«4 

:l7i4,| 

l?llk| 

KMd 

Mill) 
Mat 


|l' 


LmiIimi 


I'lukrf  UmI. 

lu,i«rii£».l 


N.. 


3ii3] 

i.  ,,T 

lli.r.! 
;  1  . 

rmirrSaor 
..   .-  :■  ..r 

3liiV) 
40ltt 

1  -u.ltrhanl 

l:mlcrbecd 

7f,%5 
MtS 
3llx« 

MUM 

I  r  ■  .  ■  T 
'   |..    -  1    .  .1 
Ii     *  '    ■  .  1 
1  | 

(  ii'tirik.ij 

B 

:i7.-, 

','nlrrlinftl 
rndrtbood 
IVtiUI 

I'ltlrrhnod 
•    .  ,1 

ST444 
17»4  1 
77»l  ! 

xr%H  • 

r>M  >..»»! 

1  l.t!„..| 
1  |.t;,...,| 
1      «.  r  ......  1 

1  DdtvllDOlj 

Mi  | 

dm 

In. ;),! 

L'niWrhaad 

1  ,,     •  1  .  r 

I  n.lrrtUnf 

1  ml.  r  ll.ee 

I 

..'•1 
1 1.4 
r  '.-.1 

2*0| 

Mil) 

lfn» 

■  bin 

:w»S 

36»S 

.IU4 

:i:U4 

until 
:Wi4.l 

Uliluld 
,,,-.| 

;.  .... 

;t:i«4 

:i4\4il 
;i  .. ,.! 
I  • 

Ii 

.J,...i 
1 1 1 


ir»i- 

1 1  '--4rrli,«.| 
il  ii*-  '  . 

I  luiw  3iM,r 

l'MhTbim4. 
I  ■r.l.-rWI. 
In.  kt  bind. 

j '  r.if-r  uihkI 

II  n.4rtl„.,~l 

I  MitWI. 
I'adn  ll.»ir 
I'lvkiHiNir 
|r»dfT  lluur 

I       I.T  ||,>K| 

I  -.I.  i  ll,»,r 
i  Irrtluw 
I  Ktlrflkwr. 

I'adri  it,..* 
I  nli  i  IkaW 

I  .  In  *•»•. 

!;,  i« 

lirndiTfeiml 

I  u  |i  r  b«l  I 

I    L  i  komj 

;  ,„:,-h,K.i 

k'adirhMd. 
■  ■  .- 1  ■  ■  i 

r.  i.  irr  r  ...r 
•  1  ..i 

li,.|,rl:...,r 


I  u.Jcrbonl. 
(  n.lfrbood 

1  I  rflMWll 

It'n4irh-">  I 
1  i:  J-  r  ;   .  .  I 

jl'altrliofid. 

.(■ft«i>»  tlJH*l 


Bo>.  SlrA. 

in 


3  75 

3  73 

4  12 
4  IS 


4  .If) 
4 

4  r.' 

4  12 

4  12 

4  II 


S.4.F.. 
HP. 


4  IH) 

4  W! 

I  '«> 

I  31 

4  .11 


lu. 

5  2". 

4  241 
s  2t 

i  2.1 

5  25 

22  5l> 

22  Vi* 
27  10 
27  20 

1  Kl 

Ii  10 
,,  ... 

4,1  i»i 
4"  'HI 

ftt  40 

I  [3 

, 

27  JO 
27  JM 

•,  in 

5  23 
i  23 

J2  vi 

27  20 
17  10 

.'.  '■< 

(,i 

:■•  <n 
.-.i 
j:  .-/i 

29 

Cilia. 
it, 
CtH 


V.l.«  Wil- 
CI    i  C»«- 

 ,  ■■■ 


Ridiilnr 


i.i..  k 
i '  ■  i  - 

I  Pane 
BUi 

II  -k 

lll.-k 
in!..k 


:  1 


4  511 
4  7", 
£  15 

3  75 

4  12 
I  mi 
4  75 
I  7\ 


a  u2 

'.  Ml 
3  75 


1  .VI  i 
•>  M 


ii. 

:  i. 


4  12 

4  12 

&  25 
5  » 

4  12 

5  25 

3  "5 

3  50 

.1  00 

.4  77. 

3  00 

3  75 

4  2.1 
4  25 
4  75 

no 

5  00 
5  00 

4  75 

s 

6  75 

1  00 

1  JO 

4  r- 

4  •,ll 
i  -.t.i 

.-,  110 

5  00 

i  11 
5  50 
5  50 
-.  -.  i 
5  50 

4  in, 

1  00 

2  75 

4  00 

27  SO 
32  4« 
M  15 

41  211 

111  53 

111  ill 

22  5ft 
17  20 
.  - 

27  20 

22  50 

10  61 

22  50 

i 


M  15 
3«  15 
34  IB 

25  60 

:■■  iv 

91  40 
a  2  40 
4  


FUrk 
HWk 


'Piirm. 
|r<ttnp 
Pkinu 


I;  i- 
111  .  k 

,nuxk 
ni.ck 
,  :  .  i- 


IM.rf-k 

llliick. 


Pun. 
■  Sifttt  . 

I110C4 

IM.^l 
,M  ..  ■ 

Ukuk 


Bkrk 


12  OS 


HI.  <-k 
■ 

I  i ,ri 
l"iini. 
Pain. 
l"»jr». 

'!>IM 

|  Pain. 

•Paira. 

Pain, 
jPan 

Hal.. 
Bbc. 


i .  ii 

lyll 
I.  (I 
I- It  . 
I. It 

I(«lll 

<"in|. 
,<1'l' 


Ladt 

Gil... 
ilrfi... 

iRifM 
U4t 
W» 

Off,.. 

II»J1».. 
<>-,»  . 
<'n>  . 
<h,l.  . 

lira. . 
4>M>.  • 

\utt  . 

Ml  . 
"VP 

Opp  . 

Ml  . 
I-4t 

^U<i  . 

."PP.. 

RinW 
Hirlt; 
Uifhl 


1 .  ii 
1  • 


i 

Ufi 
I.  n 
l^fi 

]<"pp. 
Ii 

„ 


I 

I -ft 
iiAII 

1 -  ft 

UMl 
llpfl. 

HIM! 

I .  n 

UK.. 

■  ipn 

"W 

tlpp.  . 

>>ri. 

Upp.. 

2-  cy  . 


Pent.. 

(Vol.. 
Cant.. 


I'nal.. 
<Vnl.. 


T4*Tll|l> 

Tb*rmi> 

'Onl..  . 
.  ('.in..  . 
IVnl.. 

rm.... 

tCrn»..  . 
Tuil.. 
j<Y.nt  

Cent. 


TlnTmn 


Iddil  TWrmn 

I. Ml  . 

I_1IL  I '.-lit.. 

I  -V 1 1  (cut.. 


Oak. 
Caatii 
1  .,t-nii,> 
ThfTmr 

.Stm..  . 
■  -Hi. 

k'cat..  . 
!i>nl... . 
d>al..  . 
.,1'cat... . 


IVnl..  . 

L'<al... 
ICml... . 
ICaaV..., 
IConl..  . 

1  ^ifn.ti 


i  i 
Fmaad. 
I  ,i  ■  i 
Vmnr.1 . 
I  ,i.  .-  . 

tan.. 

Call. 


Mik. 


Saui 


Suit. . 

I >unl . 

I  ' i 

I  ".  i, 


4  i**iii»nn  .  Fltf^J 
I  iti'inann 
I  .-.  iiikiiii    ) .  •  ■; 
hWinann. . fii«i 
I  i.-.-iiiaiiii    t  ...  I 

!!  . 


!•  »  !, 
LI..*.-!, . 


IUi.il 


'Sn-t.,..  .IDaukki. 
Si)^   I>uu-,ln. 


I ,.  Ill  I 

!'"""!• 


F(.»l,  .  )Ui..l 

I  ...ti.u  1,.  lt«n.) 

I".l-tn»lill  .  Hafui 

>  I'.-mluti  H>M 


l'i 


(VII 

Ci  ii 

I VII. 

CclL. 
(Ml. 
CrIL  . 
(Vlt 

irtii 


1  ■...) 


1 1 11,  ii. 

Dual. 

■•Mat  . 
)4la«. . 

c 

Phut. 
Sat.  - 
.I^iat. . 
Jn«. 
■« 


I..  . 

Haws.. 


11  ,  ■ 

H»i.i 


i.:tn.. 

.  luta.. 

I  i>*  lli*iB. .  .1)1141.. 
I .wnuum..  Aula.. 
I'winnM...  auto 

Kianaaaa..  Auto.. 

I.O-lli^lUi  .  Alto.. 


1: 


ll»3d 


|IVM...  . 

iiu»i... 

Rtaw.. 

On!..  . 
Cent.. 

Eianrd.. 
Fianrd.. 

Dual... 
Dual... 

Ho  mi.. 
H.  in)  . 

Un,.. 
TV  mi,. 
Tartan) 

Rlonrd. 
Pit  ntd. 
Ki  1 

Dual... 
Iliul... 
ti,_il... 

lli»r'-, 

1, 

Mm! 
Hind 
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Radiatar  Tjat.  Kir.ii,.!.  tn.-.J-l^» 
.la  (off  other  apar 


J5rf  0-/1,1,.. 
;  I  An.ruAi. 


.;Ji.  art.1  Pfk*.  -<  ,.,mnVl/  »-,(n  .V, 
rrnl.  ad^  in  ran.     T.ftSiin.,1  1.1 

l.-nru.i .-  ,.|  ii.ie-  lau  tortivtif.i 


T....  k.md  ,*/u««4:r.  Snlac.  a«lu<  I 

Mnl.r  Uralmn     ■■■     »       ,       •   '    ■•  I  «  ill 

....  «)..  K*l  -..    i  ■-•  Jl.  UKtti  rnl.«*» 


M/aMl.«aW  ,..  I"..         i,.„i(ic  ti  i'ron(.  aWid  i«  -cr  !.n 

Cflaadat  4'.al.  -   1^.'.V      Ucaliaa  at  VJ... 

„_< fatMdnr.- LaU  niVAaad  («  kaad,   ..W  <••.<.»*'.  l^liawaaa 

and  (raatwadv  m4A  aalau  at  raw    WaWt  I'ainalaiiaa.                          .->     •  ••  .'.  •!'■"  l"""l'   Tti.  n,,..  „    ,      ..    Air.  m-r-aM  at 

Ita*  nrw.l  ..n-fd-'^-.r-  i  til,  «l7al«r  «r  AMataaaV,'           .j  .i  r        -  1il-l«A».  X-l-l.  ».  .-        .               ■       K  Mat     liaatlaa.  T»»t.  ..•   V     |..,il..  d..uU'<.  tluaM.  «W-4 

Mafca  af  Mtfaiata  <er  otbar  iiiafkitr  iJmtei.  <-M.  >-r4ii.i,.r:  <•,*«.  i        i.nJ.  Kr,.:.  a- »       :i  ■■■■  ■  ...   i)a>-l>.  f»i»aia./)..A.  \n.K,  u.  ii.r-A...i.   Saata  Adtaata.  A.w   •  • 

»*4.  «u»4iaiat.i<«4.  aaBtr,  art..l  Mxtd  in  rtlard.  iaa»MH.  madam*    Ctarnar  Tin..  •     •                             ..Anft;  Kurt.  aaW^l.-  Hr,l.             •  G..^..„,  I),,,..  Mnlor. /wa  awdtr. 

Aan>  dnaind  alall.  F-whrtl.  frnai  /.»««  «W  limrt,  ,'raa.  fi-Mr.»*«.1,  Da,    ,.  >  ^    J*  t««  nartrr  a..i  (at  dnanu  «^  ,.  0>  ,..,„,  d 
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ll-l/l 

!  ; 

i  arler 

-^tirb. 
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Mvnoaniaaa 

u 
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R-r 
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■3 
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It-r 

C 
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It-r 

► 
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«x 
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R-r 
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t» 
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"A 
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c 

^pl-prwe 
-pl-rirtw* 
-ipl-t>rraa 
•ipl-jirrta 
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•■pla-r. 
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Irrj'-I... 
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r«lw.. 
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I  in  -,  .. 
i  mi-;  . 
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I  T„.-l 

I'lUt-I 

I  li.'-l 
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roit-i 


:  i 

Ml 

If! 
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Ml 

11  1 

12  1 
111  I 

Hi  I 

m 


UMrlm 

I  'lit . fin 
I'll  tin 
1'Wti.n 
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[JUchn 
UUchn 
l)W  elm 
Ut.l  .:lm 

Dbtcbn 


-I  II 
!-KU. 
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-HI. 
i-Kll 


I. II 
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I   -  l 

R«M 
I.  . 
HuM 
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•-««-. 
Wt. 


K-r 
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■,-HI.- 
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HI.. 
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P.t.r.l 
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Itijbt  Cut 

ll«M      l',-.,t.-  Ti.r-1 
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Gasoline  Motor  Trucks  for  1915  Listed 
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CYLINDERS 


I  t.  In  h.*.i. 


IVll'lbilrti. 


ABIREVHTIONS:  Graval.  '.        iil»»/  if<i..ni.  Opt.  u;<i,.W.    Pik«.      timfittt  uiM  Wli. 
pnmutK  m  f*vU,  rv&\<m  i*  rmr;  r.%>  rkjlu.n  in  /run'.  «.W.«t  in  r«ir.    Tirt  Sua..  jL  i^ms.' 

(.Ipp,  pppi.i/'!  fir  T-Wilyjw,  To|.  l.'^-ytili.W  liu.t.n  <.r.ly),  L-k**i  tjitn^r  ln*i  A  ,'iii.(,fiiJ  u  .I 
■■plx.  no  ml»r#.  Muck,  L-\aui  i*i<7.r  ;■'.!.-.■(  IroMwwJu  L'i^  w.'ki  at  W-  W»li 
RmdUlar  Tfa*.  I  incr.l.  br^rJ-li^..   I>!l,  rrituiar  ut  ni.nr a.\.r»i..  >|-t.  rjul'i-fuU 
Make  al  Ma|na4a  lor  oijiw  aparkmc  (In  ifra  i .  ^t'lll.  N^'ifi.  .'    f\inri,  l"Vn 
autv;  2-f>t.  fvu-poml  lijfij.  I'llf^-v  .-roill  Irr,/  in  rrijrd.  ■tFj^.iilo  in  o,inii.. 

jmm  i-if.na  4*«/l.  l  -wh.^l.  frM  I'.inl  «W;  lie* 


In.. 


Sit»«» 
iii 
In. 


3  r.n  r.  nn 
4_nji  i_U 


4  ■.!) 
4  5i> 

4  HI 


r,  ui' 
jj  in 


j  ill 

f.  IHI 


4  m 


! 

COOLING 

IGNITION 

S.A-E. 
H.P. 

CHin- 
«ar» 
Ci.1 

Valra. 
Plaiad 

Walar 
Cir«i»- 
lalioa 

Raallalar 

Tip. 

Tn» 

Maka 

Sra-t 

id.aai. 

m  f.i 
JS  '.11 

Him  1 
HI-. 
II  ,  . 

HAH 

HAH 
HAM  . 

Thprmo 
T-hirmo. . 
<>«  ..  .. 

Kinnixl 
Kinnpd 
K111D1.J . 

Dual  

I  lual 

Dial... 

Dav-n. 
Dav-D. 
Day-D. 

Han.l 
llan.l 
Hu»i 

■T?  1(1 

■  4<i 

1.'  4(1 

1'  411 

I'aira 

Pwn>. . 
Mfa\ 

Hun. 

'Hip 
►in- 
to. 
<h<v 

cm 
dill  . 

•  ml 

Out  . 

Knni«J 
Kintii.J . 
Kinnr.1 , 
Kiniif.1 . 

Dual  . 
Dua.1... 
Dual... 
n.mi 

IVwb . . 
Ik-Bcb  . . 
H--I, 
B-jkIi 

Hand 
Ham! 
llan.i 
Uao.1 

Ml 

4^ 

Pair.  *'rpp 
Pain.      <  l;i|> 

rm«  . 

Can  

Piii.ip.I 
Kianfi 

^ins  . 
DiaU  

haifb  . 
Ikarb.. 

Hii.1 
Hawi 

?r  m 

Pain 

P.AH 

Oaal  , 

Kinunl 

Dual... 

Sal'l 

Haul 

3  r.n    •■  nn 


II  ^1  Hl-rk 

.vi  in.rk 

ML.-k 


Ml.»'k 
Paini. 
Pain. 


Hitlll 
I  .-■< 

MRU 
Richl 
P«lit 


"1  1. 

"ID 

IJkll. 
UII. 
Ull 

lt»ht 

Ull 
\Ull  . 

I>fl 

I >  I' 

I 

Wl. 

Kuli'. 
litchl 
Ruhl 
RMhi 
Mud'. 
Hulit 

'uh  . 
Uit  . 
l^i 


j  ("ml.. 
.  Vnl 


1  Yi.t 


!Th.-rm<, 


I  '.'Tll  .  . 

lOtat.. 

Crar.. 
I..  ar. . 


Thorroo 


Th>  r-  .  . 

|l  rut.  . 

jl'rml..  . 
'  i-m 

I  teal  . 
1  Vnl.. 

('rut..  . 
Out.. 

Icul., 
.  '.'Ill 

<>nl. . 

Cml  . 


Kiiph.1. 

1'llUM.I. 

1  in  .. , 

rinimi . 
Pniwi. 
IKlncxil. 

Wq-t.  . 
.  s|-' 

Rtpl 

m*. . 

cai.  . 
1  ..1 

r.  .1. 
ivu. 
c«u. 

Kinoeil . 

N,-t 

1  muni . 

Oil. 

rinm.i . 

I'murd. 

(VII. 

r-ll. 

Cell. 

''.ll 

1  rll 

Imnrd. 
I  lr.iir-1 
1  innt.l , 
piaur*J 


4  .In  ■ 


1  HI 
1  •'  ' 
1  '•' 


1  Ii 
1 


4  .VI  I  I'.  7.'. 


J_Ui 


i  "I 


3  '.|. 
■I  IHI 


:  -  7  hi 
•;  :~.    1  v  i 

3  75 


>ina 

^lr^; 
-  UK 

Sine 
D.lnl . 
Dual. 

Dual 
Dual 
I  'urn 
Duu). 

I  Inn' 

Dual. 

-urn 
.-ii..' 
H.,.,1. 

-i.m 
Dual. 
Dual. 
Dual. 

.Slot  . 

Sum 


>IM 

D.aal. 

Siaat 

Sir* 
"ia* 


R.WI1..  Tnrr! 
l.i^maan  .  Ynci 
l.wiuaai...  Kuril 

ITwmae.il..  Knrd 
r.ivf&aiin. .  Aul.i 
r.Mrmaan..  \uuj. . 

Boarh  .  Hand 

llwk..  Han) 

Itwh  .  HaM 

!kax.h..  H»»l 


ll.»rll 

Bcajen. 

H..mh 


I'ltrd 
Kurd 

.M*  ! 
.-I- 


<t.lit  Kiwi 

11  »:h  .    .  Hani 

ikwh  Hao.1 

H-wth  .  Haivl 


Uiil 


li'l  iVI 

Paira 

1  l.i,''  1 

D,»:l. 

11  -11 

Paira 

l»llp. .. 

rem.. 

KlQIlLvl  - 

D...I 

j\  <^l 

Paira 

to 

Onl., 

s-H 

:  1  ....1 

11  jll 

Paim.. . 

.*p.. 

(  fUl ,  , 

Dual'. 

21  ill 

Blarli 

t.4l 

*H  

6s 

in  -ii 

Pmra. . 

Ml  .. 

Out . , 

*»♦  

ii!  till 

Pair-. 

Ml  .     1  .111  , 

■^l-t  . 

Smf..  .. 

f  III 

Pain. 

Ml 

Cttrt  

Oil 

ss 

.1-'  1(1 

Paira.. . . 

Mi 

CM  . 

oil. 

■>%  nil 

Pairs.. . . 

II,  ■■  1 

Cmi  

Zh-i  . . . 

ft:: 

>*>  t.n 

Piiim 

HuM  . 

CM,, 

.'■  .1 

.'^  .^i 

Pmrp 

Ili..|  1 

r«m  

'...-.. 

Sun  

ij  ull 

Ili.i  1 

1  >nl  . 

/-I-l . . 

Sin«  . 

Jj  ull 

Phik 

•li.'i  1 

4'aaat  

Z-a-t.. 

Sun: 

Jj  Ul 

in.-'  ' 

1  Vnt . . 

Z^-t.. 

.•*an|  

m  1.'. 

I'aira. . 

llu±i 

l/eot.  

7r#M  

.s«u». ..... 

JJ  LU 

HIV. 

Mt  . 

Out  

Srj4  

_  ^ 

111,..  . 

Ult 

CM.. 





_i  ... 

HIiK-k. 

Mi  :iv»t  

*H  

Sum  

:t"  111 

!':|  f 

Ml 

r»t.. 

***  

.Sun  

jj  Hi 

I'M,..  . 

Mi  . 

1  M.I. 

AH  

Ll  Ul 

Bl.«-k 

Kuril 

Tlii-rmo 

St}4  

N* 

JJ  -1- 

I'aira. . . . 

Hub! 

1  r:.l . . 

Cat   

Sim  

-j  1' 

IW... 

lt,,M 

1  v.-.i . . .  on   

Sam  

3''  "' 

P:ui.. 

Hum 

(Vat.. 

on  

Sine 

3i  LL 

I'.i  •  , 

Raatl 

(Vat.. 

S|-l  

Dual 

iULi 

PaifH 

|.iji,i 

(Vat.. 

S.4  

Dual... 

LU  _ 

nod 

l!:.'.,l 

Th.rmo 

IVU.  

.Suit   

JJ1  III) 

>um  . . 

llnal 

1  4  :,t  . 

1  mncii . 

I>ual  . 

11  I' 

m.«-l 

U(t,.., 

t'eut..  . 

K.nDcil . 

DhI  ... 

'.''-'  .'.II 

Hl..-k 

Ituht 

Tln-rmo 

Kinoril . 

~ltUC  

2'.'  M 

ni.>rk 

Richl 

Th.-nrr . 

Kmrir.1 

111' 

At«K 

fknth. 

Lurtnaim 
Ki.rmaiia 
KwTiiatin 
I  |..Tnain 
Ki.-iuaii-i 
KwlnaQU. 

r.|.'Tnann 
KiviiiaiiB 
Klvmana 
I  luruiaiia 

llivtiiantt 
Ki.vuuana 

ll.,,-. 
II,,.,  .' 

KtM'tiiann  . 

Ki.'inaii'i. 
Kii..tiia(iA. . 

Kiw-mann. . 
Ltfcuiaii^. . 

Ki^-iiiaoj.. . 

pm-iiiaJUi. . 
I  iM-maru,. . 
I  Urn  iiia^i. 
Pi*.|P.t.^li.. 
1  ivtiia^n. . 
Kuvuiajsti. 

Fairrr.ann- . 
I  n.iuann. . 
I ..  1uae.11. . 
1  mntsaiin. . 
t*M3iaun- 

F  .-vma/in. . 
I  ^-tua^n. . 
Ktwcuin. . 
I  ..'iiiann. . 
I  ■- 


Auto,. 

Kurd 

Kilr.1 
lliui.l 
Han.  I 
Han  I 

Ha...r 
lllilll 

I  1.-.! 

K»»l 

K.r.1 

I 

Han.! 
llan.l 

Han! 
Hand 

InV. 

turn— 
\ ... 

rur-i 
fllnl 

Hand 
Kurd 
Hani 

Kurd 
Kilo) 

Pool 

llan.i 

>.  , 

v..  , 

1.  .1.., 
tjl.l 

Aul.i 


Hju>! 

Autn 

tai>, 

.1  ilu 

A -it.. 


Ki^uuuin. .  Auto... 


Kui(  . 


II..'-!, 

B.«rh 


Kurrl 
HacJ 

llacj 

Furd 
Haal 


•raa.  Kind,  Piiri 
lalar  Lacatiaa, 

aalirj  ap  P.Af,. 


purumilir.  Stlnit,  aa.J  la  (..U,  al#«.'  .a  PAa.  l»i,fu«.lliV  in /real.  aW.9*  la  rra'  PAc. 

I  ,  -  (  .l.mUr  I  ...  '        r    I'    :,,,-'-'.' .,       1      llion   pi  V»7.r. 

,u  u^J  ;n  n.  i  i  l^kt  iil  rjl.a.K.'  lAb.  u<  I. T  <in.(  in  W,  L-amd  rii(in.lrr.  J-ryc  (uwv«ii 
Circulatiaai.  Onl,  rrnf-i/aTiJ.  pump.  r.,ar,  awl.-  jmrnp.  Tlirra«i,  |r.r'm,.^v|ia>.l  ciTwiafuin;  ,4jr.  «ir^snlad  r,,.  i,i:i- 
if,al  fu'.».  Z-a-l.  rig-ri.-ln'v  ,.r  '.jf-fuhr     Ifrarlaan.  Tit*.  Si  y  Dcub.  abattV.  DuaW,  aual-irufji 

...  Kir.i,   liiacateaa.  WV4iaf*,ia«;  Dji-L).  flriKVa-tKrk:  Ala-K.  .Ilu        a'«I.    Stark  AaVaaata.  Aula  4a*> 

Gawaraar  Tit*.  I  Vnl.  mlnf^ii',  ly-l,.  i'.i  k  Mil".  Sort,  aurti.in.  Ifvil.  AatVaatu.  G*.a»a«»  Drift.  MinW. /rata  "Whir,  IVajtaft 
■I,  •>..«  pii'^l  f*untrrina(f.  II-jiiIti.  (r.im  Ma  la*  ra.Jnr  on^  (ar  dnnru;  avj,'l.  6j  o.-rrramnina  rluirAaa. 
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with  Principal  Specifications  —  Continued 


MOTOR 

TRANSMISSION 

SPRINGS 

CONTROL  ! 

GOVERNOR 

SPEEDS 

GEARSET 

T.UI 

■ 

Drt.a 

Malar 

Tratk 
•■ 

M.».k 

r»w- 
•••> 
Ma. 

Ubrir.- 
tiatl 

date* 
Tffo 

1*. 

Lar.Haii 

Saar.. 

Gui-  Fanl 

Rati.  Drift 

in  ' 
Kirk 

Tar  an* 
Tab  .a 

■r 

Fr*n|  R««r 

Stair 

Lr»«f I 

"V-nt.. 

>nt... 
'tM . . 
•«t.. 

Motor.. 
M,.f.,r  .. 
Mot** . 
Motor.. 

"•.««  . 
«t,. 

Mot  or - 
Molor. 

Nf.  lor 

-net  . 
rue*.  - 

Mot.*.. 
Motor.. 
M  okir . . 

»ui  •  - 
eat-. 

S'nnf 
M  otoc  . 
il'rtor  .- 

Motor. 
Motor 

1  'j  ■. 


221 
1.HSO 


L-h- 

".nt 

VM . 
rot. 


Vol. 


Motor 
Motor 

\f  ,  .lor  . . 
Motor- 
Motor 


Motor  . 


1  ftV) 
I  .ono 
1  .Of  Ml 

1  ..Mil 


2aj 


tent*. 

Motor 

•"Vol"  - 

<Vr.«*. 
aVr,t«. 

i 

'• 

Oat.. 

\!,,t.,t 
■■■  r.  ,r 
Ml.* 

Motor  . 
.  M.,..*  " 
M.-tor 

P.art    .  . 

r  .«*  . 
-  ^r 
-j.-t  . 

Motor..  . 
••••••  ' 

V  .1  •  >r 

l|  ,,or  " 

M,.-..f 

M.*<* 

«  rr\ 
raat*  ■ 

llt.nl 

1'ant.. 

i  .  r.i  . . 
I'm*  . . 

M„tr.r. 
\l„v*. 
M.-tor 

. 

Pfc* «  - 

Mn.t» 

>.),.!.« 

L=L_  ■ 

L-». 

!.•». 
I^-i. 

Mr.k« 
M..l,.r 
Mul.*. 

M.  !.« 

M,  ...r 

Motor 
Motor. 

'  •  »».. 

- 

\f,  to, 
Wotor . 

',(..... r 

Motor 
Molar  _ 

.-ii  - 
■  _ 

'■  »\ . . 

\nor 
Mot.* 
M .  .t.* . 

Motor.. 

Motor 

Motor 

CM.... 

1 

ion 

I 

|t  H  1 

L. 

1 

«»> 

1  .  1  -V> 

! 

...I 

I.OINI 
L.I"-. 
I 

r~oorc 
urn 

I  7<*> 
i  -tm 
1 . 


otor  | 


I.J.V 


Ml" 


1,W 


311 


I  l.m 

I  sno  I  2i 


iii 
L. 

._> 


-rh-h. 
Srhrl,. 

Parian 
I'.xrlra* 
I'nrf  Wal 
IVrflna 


,i 

12 

ifollry 

Is 

11 

Strum . 

J_ 

Mpdii. . . 

i_i 

,  ^ 

12 

'  JAA 

LI 

lUv 

IU> 

Li 

Mmm . 

11 

-■!  nut. 

s.rmn. 

rr»ra 

Stnra! 

L2 

M  ±ir 

L. 

u 

U 

ill 

NUy-r . 

L6 

■^(n»oi. . 

L4 

Si  mm , 

a 

Strum.  - 

12 

Strum.  - 

11 

-^tram .  - 

11 

-trxim  . 

LI 

-trom  ■  - 

IS 

•^trora . . 

a 

**1  rum . 

15 

-irxim  - 

SUv.ni . . 

12 

-tnim 

s 

- '  jxim 

£1 

ItaBM-i 

IS. 

12 

LU 

S,  |t.-l, 

u 

-cram 

10 

■»;rara  . 

Li      ~'raro  . 

IS 

^trwn  , 

IS 

Sfnwn  . 

IS 

-tn*n 

-1 

-irijtn.. 

u 

■ 

Cfeim 

Li 

1  VtrT 

Li 

12 

i  '»rW 

ia 

1 'urirr 

12 

li 

M-.l  i 

i_ 

i£ 

Ifuliry 

Zrnilh 


I(„ll.y 


Srlvrli 


Crrr-rp) 
< 'ttr-i.pl  . 
<inr-»|.l 

Splur, 
I- 


"irc^pl. 


s„| 

I  'irr-«[rl 
•  'in.  -t,| 


I'crlpf 

I>-T-d. 


foar.  . 

V.m 
S'oot 


l'.iii-m 
t'nrHo. 


<*-W«...  Ami'l 

■M-lrc .  .  Attn. I 

•M-ltf ,  .  Ami-i 

■VIit.  Aroi.l 


'.V..-. 


An.irl 


U  i.i 


<,-\re  l-n.t-- 

*iflrr...  I'nit-i 
Scire...  t'ml-i.. 


Klrr 


Ami,| 
Au.iJ 


iv.  ,! 
It-,  .! 

W«-i 


^.-I.r... 


I'rrarjrr  .  W>1^J. 


-Ir«1-r 
lr*J-r 


:•  j.  -i : 

ClK^pl 

<  1K^(J 
ClK^(-l 

i'trc^pl 
i  'trc-.pl 

~pluh 

'  "trr-.pl 

^f.l.jirraa 

~pllirrta 

Spl-ttrrai 

I'ruaurr  - . 

SiJ^ima 

St^-iirraB 

i'lK^pJ 

<  'n*--.pl 
<•irr-.pl  . 

i 'irc-.pl 
rirr-*[J 

<{]  [>rr-» 
~|il-tire» 

■  ■  - ,  -  i  ■  i 
''irr^pl 

iCi 


r>r>  -i . 

li.>-i 

l>rr^ 

AVrt^l. 
Wrl^l 
IV>-.1. 

Dr}<i. 

I*r-.l 

i  anr 
( V.rir 
I  ■„„ 

.  lonr- 
rooc. 
i 

.  ,t»r 
I>n  .1 

.  Oty-i 

l>n-H 
l>r?-J 

«XhI 
Htl-1 

l\\nr 
)  "offir 


SrJot. 

-tVW 
>.l«r 

Srlrr. 


Prog. 
Srlrr 

vlrr 

Srl,« 
Srli-r- 
SrW 
Sek^ 

Srler 

Ma 

S»'lir .  . 

lod-r 
Irxl-r 

SrW 
H»lrr.. 

IHoj.. 
~.  I,, 


i.j 
1  i  ■ 1  i 

I'Ml-m. 

I'lill-B. 

Tnit-ra 

i'liU-m. 
I'imI-o. 
Irilni. 
I'c.il^D. 

I'rul-i 

I  (Ht-oi. 

Km  I 

Iril-, 

I  IMl-J.- 

\l.il,! 
I  I  .1 
' ' fill- J  , 


rirr-,,1 
Cirr-rul 

i  "irr-M.I 
i'irc-^,1 
'  'irr^«[,l 
i  'irf-«t,l 

1  irr-.;,| 
i  "irr->:il 
(  irt-tpl 

~i,l-pn-« 
Scil.prr*. 
^.l-nr.~ 
-;.l-prr* 

"^.l-prrai 
1  'irr-^.l 
i  "irr-.pl 
i  'irf-S'l 
'  'irr-if.l 
'"irr-Htl 

Cljvojpl 
Spl^irwo 


l)r> -I  rrw 
Urj-J  IVue 


liryl 
!  Ir . 
.•Ir,_! 

Dn-l. 
I)r>Hl 
Ilryni 

'lr..i. 

Ho-1.  -.1.. 

Hn-I.,  Srlii 

|lri-l..  vl.. 

im  -1  S  In 


Srlrr . 
Srlrr 

rirlrr. 
^.|.r. 

Sr.«. 

-.1.. 

-■sikr , 

Srlrr. 


TT7\ 

1  r  I 
llUl 

1  nil-. 
I  ml-. 

I '  n  ■  I  - ;  . 
wr.i'l 

Tnil-rD . 
I  tiil-ra . 

Uml 
An.nl 
o...,l 
li.,i,l 
lm.,| 
I 

K  in  I 

I  "nil-ro 
'  i»i-m. 
nit-m 

,:  l-l.. 

I  nit-ro 


rw 
l>r>-(.. 
linp 
[>n  p 

ttrt-l 
tt'.l-l 

Dry-<1 
Cosl. 


nrr-rpl 
l  '.rr—pj 


1  • .  1  ■ 

1,1.: 
1,1- 

IikI-t 


It 


ill-m . 


rlrc 


:  I. 

e| 
..I 


r  ,M.-m 
I  nil-m- 
Amii.I 
A  mill 

t  i.il-m. 
(  ..it- o. 


' 1 


Srl«. 


1  nit-j 


i 

X 

1 

1 

i 
i 

:l 
I 

^ 

11 

1 
1 

1 

1 

J 

J 
1 
J 

1 
- 
1 
i 

i 
_' 
-• 
J 
J 
1 

I 

I 

ii 
1 


ni.lrhr. 
llMr-hi. 

..I  ,!,!, 
Ill  rl.ii 

DM  din 
in  ,  ,,u 
II  i  in 

7„p  w.jrni. 


T.»rtn 
T-wn. 


l-rn 

;.)  II 

l-HI 

l-KH. 

I  II 
j-KII. 
i-l  II 

liFn. 
Ha. 


H]  I    DM  can. 


ill 


inHt.  . ... ' 
in  .im 
1)1  i.j... 

IIKlrlin 


4-ku. 
Tut 
l -i»t 

l-Ell 
i-Kll. 
'  I  I 
I-Kll 

l-KIl 
!  I  i 


l-Ell.      I-EU..  Lrft 


,-ni 

1  >  :l 


l-KM 
t-F.II 
I  11 


...  J\-R1..  -Lin 


fur.  w,*tn  ~r*.t.r« 

|.:«.W.rt.i  ~,^ir,.. 

Tort  worm  Sonne*. 
I'.pw.nn  ^pm,.-. 

Mnrha  

Dt.|tbB  _   

Jntltha  

.  UMcta...  

Ih.Ul.a 


Who. 


:  i 

:  -i 

i  1 


l>t,|,-t,r 
H»i|rnr. 
1>I.I  ol.a 


Si.nrwt 


it-\  Hrrrl  ToM 
7f-l  OUcha 


a_l 

1!  1 


III  I 


T.^i  wi.nt.  >i«.nr' 
1  '  '.I  I, 

l!',|.'li~ 

T.^t  wi.rni  Spniuzt 
It, 1. 1,, 


lid 

"I  1 

4  1 

i  -1 

m  I 
ml  I 
l  u  1  l 


Ml 

iti 

St! 


Di.l  rl,n 
I  I    I  I,: 
T  ,:,  ...rill 
T--t<  wurm 


,ru, 


>:,rmk.. 

T..r-l 
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un 
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K 
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I' 
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: 
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iHirlit 
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l.l. 
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Mi 
Ml 
Mi 

n»xit 

KuM 
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Ml 
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T.k.n 

■r 
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Ilirl.1 
llirht 
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H,.',t 
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iHutht 


lOaat.. 

R-r 

1  'rr.t . . 

lt-r 

jCcBt.. 

lt-r 

r<LAt 
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ItvM 

K-f 

Kvl  i 

R-r 

I--,  -l.i 
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If,  -r  1 

H-r 
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Ml 

it*r 

It  At ' 
II  Af 
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Ki.-lil 

'r.M.. 
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H.jt  l 
-  V..I 
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'■■nt 
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■  '.-it 

<Vnl,  • 
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k'CT.1.. 
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K  f\l 
liuhl 

<M  ■■■ 

ItAl' 

'Coat.. 
Cral.. 

iV-.l 
'V.I . . 

f'rot.. 
Iththi 
t'mt.. 
Itkhl 
I  ml.. 
Itiitnl 
ToM.. 

.  '«-.t . 

I  Val  . 
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|'"r»t  . 
'  Vrt  . 

I'rnt  . 


Ilith! 
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R-r 
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K-r 
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H-i 
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It-r 

Toi-t 

It-r 
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K-r 

>|.r.i.i<i 

K-r 

It-r 

R-r 
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It-r 
K-r 
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H-r 
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Raaa 


Rar.l 
R.t.l 


S.a4*w 

S.a(ara 


Sialwd 
H.afard 


Sar.lr. 
Safric.. 
Sarrira 

S.«n.l 
S*pi»l 
Vpui 
S.ra  J 


Sulk  B.rJ 


SaraJwrB 


■'pnni-i*  StiaiiraVO 
K-r  S^araW-D 


SfOIiir. 
H-r 

-ini.r^ 
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-in,.-. 
K-r 

^irxi.o 

K-r 
K  r 

R-r 
H-r 
K-r 

-I  nt*. 

>tniir> 
S|  ntkt.. 
H-r 
H-r 
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K-l 

R-r 

T" 

H-r 
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SundVa-O 
Slu«Ura-0 
Sl.adtra-0 
St.nd.ra-O 
S..,J.,A-<) 
Sl.niuJ-0 

St.|.nua 
Sl.(.m.a 
Si. I  am  .a 
Sl.f.mati 
Sl.f.maa 

Slrrabarf 
Sl.tahw| 
St.rabarg 
Slctaartf 
Slwak.tr 
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Sl..«rt-B 
Su..n-K 
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M 
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4 
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t 
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'I 


rw 

SS 
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m 
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i 
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H 
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0 
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r 

EL 
A 
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AT 
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IX 
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3. 

DX 
A 
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XI 
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 c 
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La 
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CM 
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Ul 
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1 

on 
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•lil. 
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.Sru 
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El 

•T 

V 
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HI.IIH 
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Ul 
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1 
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Pair.. 
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Wi 
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Mdl 
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1 
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Hl.;t 
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Hand.  . 
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-,.i„i 
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1  n,;.raf»t 

1 
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»  U 
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Hand 
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LU 

:ii- is 

.'..ii 
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11 
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Pair* 
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Dual 
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Herschell-Spillman  Eight-Cylinder  Motor 


Uses  Staggered  Cylinders  and 
Side-by- Side  Connecting-Rods 

THE  latest  eight-cylinder  motor  to  be  announced  is  that 
recently  developed  by  the  Herschell-Spillman  Co., 
North  Tonawanda,  N.  Y.,  which  while  not  exhibited  at 
New  York,  has  been  completed  by  the  factory  and  is  now  un- 
dergoing its  bench  test.  This  latest  eight  is  a  conventional 
V-type  with  two-block  cylinders  mounted  at  90  degrees,  and 
having  intake  and  exhaust  valves  on  the  one  side  so  that  u 
single  camshaft  within  the  crankcase  serves  for  both  sets  of 
valves.  The  motor  has  cylinders  3  by  6,  giving  an  S.  A.  E. 
rating  of  28.4  horsepower,  but  which  has  shown  48  horse- 
power at  1,000  revolutions  per  minute  under  test. 

The  Herschell-Spillman  eight  differs  from  the  eights  al- 
ready announced  in  several  features  of  design,  the  most  im- 
portant being  that  the  yoke  end  connecting-rod  is  not  used, 
but  the  connecting  rods  for  opposite  cylinders  are  standard 
I-beam  types  which  fit  side  by  side  on  the  crankpin,  two  con- 
necting-rods attaching  in  this  relation  on  each  crankpin. 
This  feature  of  design  means  that  the  four  cylinders  consti- 
tuting one  block  are  not  directly  opposite  to  the  four  form- 
ing the  other  block,  but  are  staggered  slightly,  so  that  the 
cylinder  block  on  the  left  is  1  9-16  inch  forward  of  the  block 
on  the  right.  This  arrangement  makes  the  overall  length 
of  the  motor  practically  the  same  amount  longer,  but  permits 
of  mounting  the  connecting  rods  side  by  side  as  stated  and 
also  allows  of  using  a  camshaft  with  sixteen  cams,  instead  of 
eight  cams  as  generally  used  where  cylinder  groups  are  ex- 
actly opposite.  Using  separate  cams  allows  of  any  variation 
in  timing. 

The  Herschell-Spillman  company  has  established  a  record 
in  the  development  of  this  motor  in  that  but  4.5  weeks 
elapsed  from  the  time  it  was  laid  out  on  paper  until  the 
completed  job  was  on  the  testing  block.  Building  eights  is 
not  entirely  new  with  this  company  in  that  6  years  ago  it 


Cylinder  catting  for  Her  acheii-Splllman  eight  and  drop-forged  connecting  rod— three-bearing 

erankahaft 


Three-quarter  end  view  of  Hertchell-Splllman  motor,  showing 
cylinder  arrangement  and  drive  of  traniverae  pump  ahaft 

built  its  first  eight-cylinder  V-type  motor  with  7  1-4  by  7-lnch 
cylinders  for  racing  motor  boat  use. 

In  its  eight  for  motor  cars  the  overall  length  is  34  6-16 
inches  and  the  overall  width  27  inches.  The  motor  is  made 
to  take  a  gearbox  as  a  unit  and  has  the  S.  A.  E.  bell  housing 
16  1-8  inch  diameter  to  which  the  gearbox  bolts.  It  is  de- 
signed for  three-point  support.  Two  rigid  crankcase  arms  in 
the  flywheel  plane  and  a  trunnion  support  at  the  forward  end. 
No  effort  has  been  made  to  reduce  weight,  but  as  compared 
with  a  six-cylinder  of  the  same  piston  displacement  it  weighs 
approximately  213  pounds  less.  With  complete  aluminum 
crankcase  the  weight  is  .550  pounds  and  with  east-iron  crank- 
case 660  pounds. 

The  general  layout  of  the  motor  does  not  deviate  far  from 
the  conventional.  In  the  V  between 
the  cylinder  blocks,  the  carbureter  Is 
located  in  front  and  mounted  suffi- 
ciently high  to  leave  the  valves  ac- 
cessible. At  the  rear  is  the  battery 
coil  ignition  system,  the  illustration 
showing  the  Delco  equipment  combin- 
ing ignition,  starting  and  lighting.  In 
front  is  a  short  transverse  rhaft 
carrying  the  double  water  pump  on 
the  left,  but  when  separate  systems 
are  used  the  generator  can  be  driven 
from  the  opposite  end  of  this  crosa- 
shaft  and  the  starter  motor  located 
under  the  left  cylinder  and  bolted  to 
the  rear  crankcase  where  it  drives  by 
pinion  to  the  steel  gear  ring  bolted  to 
the  flywheel.  In  such  a  case  the 
starter  pinion  can  be  controlled  manu- 
ally, eleetro-magnetically,  or  by  the 
Bendix  drive.  The  camshaft  lies  in 
the  top  of  the  crankcase  directly  above 
the  crankshaft  and  is  driven  by  spiral 
gears.  Directly  above  the  camshaft  is 
the  shaft  driving  the  ignition  system, 
also  driven  by  spiral  spur  gear. 

The  crankshaft  is  a  three-bearing 
type,  with  all  main  journals  2  inches 
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in  diameter,  and  the  crankpins  1.875-inch  diameter.  The 
crankshaft  bearing  lengths  arc,  rear  3.75,  center  :i,  and  front 
3.    All  crankpins  are  3.125  inches  long. 

Connecting-rods  are  I-beam  forgings  11  inches  center  to 
center.  The  lower  bushings  are  1  9-16  inches  long  and  are 
die  cast,  the  connecting-rod  caps  being  held  by  two  nickel 
steel  .5-inch  bolts.  The  two  connecting-rod  ends  attaching 
to  each  crankshaft  are  a  close  running  fit.  The  wristpin  is  a 
.875-inch  tubing  surrounded  by  a  phosphor-bronze  bushing, 
which  is  anchored  in  one  piston  boss  by  one  set  screw. 

Pistons  Have  Three  Rings 

Pistons  are  cast  iron  4.5  inches  long,  and  carry  three  3-16- 
inch  rings  well  above  tho  wristpin.  The  top  ring  is  a  leak- 
proof  type  and  the  other  two  are  eccentric  rings  with  spliced 
joint.  The  piston  with  its  three  rings  weighs  1  1-2  pounds. 
Below  the  rings  the  piston  is  perfectly  plain,  and  has  a  clear- 
ance on  top  of  .008  inch  and  at  the  bottom  .003  inch. 

Valves  are  conventional  bevel  seBted  types  giving  an  open- 
ing of  1  3-8  inch  in  the  clear.  The  heads  are  3.5  per  cent, 
nickel-steel  electrically  welded  to  the  carbon  steel  stems, 
which  are  hardened  at  their  lower  ends.  The  lift  is  11-32 
inch.  Camshaft  is  1  3-16  inch  tube  with  a  3-4  opening 
through  it  and  having  sixteen  integral  cams.  It  is  supported 
on  three  bearings,  the  front  4  inches  long,  the  center  2  5-8 
and  the  rear  2  1-4.  All  three  bearings  have  soft  cast-iron 
bushings,  the  end  bushings  not  split  but  the  center  one  split. 

Double  Water  Pump 

Particular  attention  has  been  given  to  water  circulation 
which  is  maintained  by  double  centrifugal  pump,  containing 
a  double  runner,  which  literally  means  a  double  pump,  one 
portion  maintaining  circulation  in  one-cylinder  block  and 
the  other  in  the  opposite  block.  The  pump  has  two  dis- 
charges and  separate  pipes  connect  with  each  cylinder  block. 
The  return  water  circuit  is  taken  at  four  points  out  of  each 
cylinder  block,  these  openings  being  opposite  each  exhaust 
valve,  and  the  size  of  these  openings  has  been  determined 
experimentally  with  the  thought  of  maintaining  constant 
temperature  at  all  four  openings  in  order  to  keep  the  tem- 
perature the  same  at  all  four  exhaust  valves.  In  the  cylinder 
casting  each  cylinder  bore  is  entirely  surrounded  by  water, 
there  being  1-2-inch  jacket  space  between  the  first  and  second 
and  third  and  fourth  cylinder  bores.  Intake  and  exhaust 
valve  seatings  are  entirely  surrounded  by  water  and  the 
jackets  extend  to  a  point  1-2-inch  below  the  top  of  the  piston 
when  at  the  bottom  of  its  stroke. 

Presaure  Oil  Feed 

The  oiling  system  is  a  pressure  one,  without  splash  in  the 
crBnkcase  and  with  the  oil  pressure  regulated  between  a 


The  bearing-carrying  portion  of  th«  crankcase  with  main  bearing 
caps  In  place 


Side  view  of  engine  and  bottom  half  of  crankcaae  removed,  expoalng 
tne  crankihart  and  lower  connecting-rod  bearing! 

minimum  of  10  and  a  maximum  of  40  pounds.  The  gear 
pump  is  located  in  the  crankcase  well  on  the  bottom  of  a 
vertical  ;h«f;  which  takes  its  drive  through  45-degree  spirals 
from  the  camshaft  Oil  is  delivered  through  a  longitudinal 
hole  in  the  crankcase  extending  from  front  to  rear  and  thence 
by  three  branches  to  the  three  bearings  of  the  crankshaft  and 
camshaft.  The  crankshaft  is  drilled  with  1-4-inch  opening 
and  the  oil  delivered  by  centrifugal  force  to  the  lower  con- 
necting-rod bearings  and  thence  through  a  steel  tube  attached 
to  the  connecting-rod,  it  reaches  the  wrist-pin  bushing 
through  a  hole  on  the  top,  the  oil  being  thus  fed  on  the  slack 
side  of  the  wrist-pin  journal.  A  blow-off  valve  allows  of  the 
discharge  of  oil  to  the  timing  gears  at  front  which  are  sub- 
merged well  above  the  cross  shaft,  the  overflow  from  these 
finding  its  way  back  into  the  crankcase.  At  1,000  revolutions 
per  minute  the  oil  pressure  is  18  pounds,  and  at  2,600  revo- 
lutions per  minute,  40  pounds. 

Piring  Order.  1.  3.  4,  2 

Timing  is  practically  the  same  as  in  other  eights.  The 
explosion  of  the  cylinder  on  the  right  being  followed  by 
that  on  the  left.  The  order  of  firing  in  the  right  hand  group 
is  1,3,  4,  2.  From  this  the  complete  firing  for  the  eight  cyl- 
inders is  known. 

Valve  Actuation 

Valve  actuation  is  one  of  the  delicate  mBtters  in  an  eight 
In  other  words  extreme  accuracy  must  be  kept  in  mind  in 
the  valve  mechanism  starting  with  the  single  camshaft  and 
reaching  the  valves.  The  camshaft  operates  each  lifter  rod 
through  a  short  lever,  one  end  of  which  is  hinged  and  the 
other  bearing  upon  the  lower  end  of  the  valve  lifter  rod.  The 
lifters  carry  the  usual  nut  and  lock  nut  for  adjustment.  In 
the  timing  care  must  be  taken  to  see  that  the  center  of  the 
camshaft  is  exactly  the  same  distance  from  the  external 
face  of  the  crankcase  at  each  side  where  the  cylinder  blocks 
are  attached,  otherwise  any  variation  here  would  interfere 
with  the  delicacy  of  the  timing 
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Under  Par 

TT7HILE  much  good  has  resulted  from  the  mid- 
VV  winter  meeting  of  the  Society  of  Automobile 
Engineers  and  much  valuable  information  placed  on 
record  in  the  Transactions,  it  is  still  to  be  regretted 
that  the  average  of  the  papers  presented  was  below 
the  high  standard  that  this  society  has  accustomed 
us  to.  Some  of  the  papers  were  the  best  that  could 
be  expected;  some  were  scarcely  suited  at  all  for 
presentation  to  an  engineering  society,  but  were 
more  suitable  for  an  automobile  club;  and  one  or 
two  others  were  not  suited  because  they  presented 
but  the  conceptions  of  individual  makers,  who 
seemed  to  see  nothing  but  merit  in  their  own  prod- 
uct and  nothing  but  imperfections  in  those  of  their 
rivals.  Such  papers  have  no  place  in  the  open  ses- 
sions of  a  great  engineering  society. 

Every  commendation  must  be  given  to  those 
papers,  which,  while  not  dogmatic  in  any  degree, 
were  highly  constructive  in  that  they  tended  to  en- 
gender a  new  line  of  thought  among  the  members. 
Such  papers  exhibit  a  value  in  that  they  impress  on 
members  the  magnitude  of  certain  fields  of  research 
and  are  as  potent  by  their  negative  as  positive  as- 
pect. It  is  highly  desirable  that  everyone  at  times 
be  emphatically  impressed  with  what  is  known  as 
well  as  what  has  been  developed.    Whetting  the 


appetite  is  decidedly  necessary.  In  the  end  it  is  the 
advancement  of  certain  causes  that  must  be  taken 
as  the  criterion  of  success  and  frequently  those 
papers  that  are  most  severely  criticized  result  in 
greatest  good,  in  that  the  author  has  dared  to  explore 
certain  channels  in  which  others  feared  to  navigate. 

Rubber  Embargo 

THE  embargo  placed  on  crude  by  the  British 
government  and  which  for  some  weeks  has  seri- 
ously threatened  the  American  situation  is  consider- 
ably improved  by  the  note  from  London  that  rubber 
makers  can  receive  shipments  of  crude  by  furnish- 
ing adequate  guarantees  of  not  exporting  to  bel- 
ligerents opposed  to  Britain.  London  controls  the 
rubber  market  of  the  world,  and  as  more  than  50 
per  cent,  of  the  crude  used  in  American  tires  comes 
from  the  rubber  plantations  of  the  East  Indies 
through  British  brokers  and  in  British  bottoms,  it  is 
not  surprising  that  London  would  take  every  step  to 
safeguard  its  own  interests  as  well  as  preventing 
this  commodity  reaching  its  belligerent  opponents. 

This  acute  situation  is  due  solely  to  the  necessity 
of  rubber  in  the  present  war,  rubber  and  gasoline 
being  almost  as  necessary  adjuncts  of  the  army  in 
the  field  as  ammunition  and  supplies.  For  the  pres- 
ent the  tire  situation  in  this  country  is  clarified  and 
there  is  little  if  any  danger  of  higher  prices  or  any 
shortages.  The  present  controversy  has,  if  nothing 
more,  made  it  clear  that  Brazil  Para  is  a  minor  fac- 
tor in  tires,  and  not  the  only  gum  used  as  has  been 
so  generally  advertised  at  times.  The  plantation 
gum  from  the  East  comes  to  our  makers  in  a  much 
purer  state  than  Para  and  is  a  major  factor  in  our 
tire  industry. 

The  Owner's  Influence 

TWO  years  ago  one  of  the  reasons  advanced  why 
motor  truck  shows  were  not  required  was  that 
mechanical  development  in  the  truck  would  be  prac- 
tically stationary  and  that  at  that  time  the  engineer- 
ing advancement  was  far  in  advance  of  the  science 
of  application  and  operation.  Contrast  this  with  the 
renewed  engineering  development  of  the  truck  made 
during  the  past  year,  because  the  last  12  months 
have  witnessed  many  new  truck  announcements,  an- 
nouncements by  companies  that  2  years  ago  imagined 
that  their  truck  was  the  eventual  type. 

The  enclosed  type  of  drive  has  been  one  of  the  big- 
gest spurs  to  progress.  The  last  2  years  have  proved 
that  private  owners  are  quick  to  realize  superiorities 
in  one  form  of  drive  over  another.  This  has  come  to 
the  ear  of  the  truck  engineer  and  the  numerous 
worm-driven  models  are  but  re-echoes  of  the  de- 
mands of  the  truck  owner. 

And  so  it  has  ever  been ;  the  ultimate  consumer, 
while  he  may  not  be  an  engineer,  while  he  may  not 
be  able  to  advance  a  single  engineering  reason  why 
enclosed  drive  may  be  superior  to  exposed  drive, 
still  in  the  practical  working  out  of  different  types, 
he  sees  differences,  and  these  are  enough. 
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S.A.E.  Winter  Session  Produces  Six 

New  Standards 


Fifteen  Papers  Discussed — Move  Made  to  Hold 
But  One  Meeting  a  Year— Summer  Session  to 
Be  on  Great  Lakes  Steamship  — Divisions  of 
Standards  Committee  Report  Favorable  Progress 


ZimmertckUrd, 
Mot  arm  Co.. 
during  por- 
tion Of  mining 


id 


NEW  YORK,  Jan.  9— The  annual  midwinter 
the  Society  of  Automobile  Engineers  which 
iU  work  last  night  may  be  the  last  midwinter 
that  the  society  will  hold,  due  to  the  poor  attendance,  which 
it  largely  explained  by  so  many  of  the  members  finding  it 
impossible  to  attend  because  of  work  connected  with  the  show 
as  well  as  factory  duties.  A  motion  was  tnudc  that  this 
would  be  the  last  midwinter  meeting  but  lack  of  a  quorum 
prevents  its  being  carried.  This  question  must  be  brought 
up  at  the  Summer  meeting.  At  some  of  the  sessions  the 
attendance  was  not  over  a  score.  The  total  registration  for  3 
days  was  313.  On  the  last  day,  however,  attendance  was 
considerably  improved,  approximating  60,  although  the  pa- 
pers and  discussions  warranted  an  attendance  of  200. 

In  spite  of  the  poor  attendance  the  session  will  go  on  record 
as  being  one  in  which  much  was  accomplished  particularly 
in  adoption  of  six  new  standards,  all  of  which  had  been  all 
thrashed  out  by  the  work  of  the  standards  committee  during 
the  past  year  and  it  remained  foi  but  a  mere  form  to  make 
them  standards.  All  of  these  six  standards  apply  to  manu- 
facturing methods.  The  use  of  horizontal  carbureters  re- 
sulted in  adopting  a  vertical  flange  for  these  side-outlet 
carbureters  as  they  have  been  designated,  this  being  a  par- 
ticularly timely  work  on  the  part  of  the 
The  work  of  standardizing  pneumatic  tires  started  last 
mcr  materialized  by  the  adoption  of  nine  standard  tire  sizes 
with  an  equal  number  of  over  sizes;  standard  dimensions  of 
pins  for  use  of  yoke  and  rod  ends  in  such  places  as  steering 
connections,  brakes,  etc.,  were  adopted.  Heretofore  steel 
specifications  have  been  listed  only  by  their  chemical  speci- 
fications, but  at  the  meeting  standard  physical  requirements 
were  adopted,  so  that  when  makers  are  giving  requisitions 
for  any  steel  they  can  use  either  one  or  the  other,  but  not 
both.  Further  up-to-dateness  with  the  work  of  the  standards 
committee  was  evidenced  by  standardizing  the  nomenclature 
for  cantilever  springs,  and  in  addition  spring  fittings,  includ 
tag  clips,  bolts,  offsets,  etc., 


Although  the  society  did  not  go  on  record  as  standardizing 
along  other  lines  two  standard  reports  were  accepted  as 
recommended  practice  for  manufacturers  to  follow.  One  of 
these  related  to  a  standard  basis  upon  which  to  measure  the 
speed  and  mileage  of  electric  vehicles.  This  allows  the  prac- 
tice of  discharge  rate  of  batteries  under  detailed  conditions 
of  load  and  road  surface,  and  this  basis  of  comparison  is  in- 
tended to  serve  the  same  purpose  in  the  electric  vehicle  field 
that  the  horsepower  formula  does  in  the  gasoline  vehicle  field, 
ft  gives  a  definite  basis  of  comparison. 

The  problem  of  reaching  some  standard  form  in  the  manu- 
facture of  side  frame  members  for  passenger  cars,  which  has 


W.  a.  Wail,  National 
Uotor  Vekiclm  Co..  pre- 
midrd  during  part  of  tk< 


been  before  the  society  for  several  years,  progressed  in  that 
it  was  passed  as  recommended  practice,  that  a  definite  table 
furnished  by  the  division  should  be  used  in  laying  out  the 
dimensions  for  the  drop  of  frames  and  radii  of  curvatures  at 
the  frame  ends  and  at  the  drop.  The  other  divisions  reported 
progress. 

The  ball  and  roller  bearing  division  has  drawn  up  a  list  of 
ball  and  roller  bearing  sizes  which  will  be  sent  out  to  the  dif- 
ferent manufacturers  for  approval,  the  standards  exchange 
division  has  gotten  up  a  set  of  specifications  for  bell  housing 
for  unit  power  plants,  to  definitely  outline  the  shapes  of 
clutch  and  gearbox  housing  for  all  sizes  of  motors,  the  com- 
mercial car  wheels  division  is  working  on  an  increase  in  the 
felloe  band  dimensions  for  greater  stiffness;  the  lock  washers 
which  are  under  the  control  of  the  division  especially  in 
charge  of  this  work  are  under  course  of  being  arranged  so 
that  the  same  lock  washer  may  be  used  for  bolts  and  nats 
of  different  shapes.  The  research  division  is  marking  time 
just  at  the  present  moment  to  await  the  reports  that  the 
government  is  about  to  issue  on  a  formula  dealing  with  the 
destructive  properties  of  different  types  of  vehicles.  The 
electrical  equipment  division  has  reported  progress  in  adopt- 
ing a  set  of  standards  for  the  insulation  and  installation  of 
grounded  and  insulated  return  starting  and  lighting  i 

Next  Meeting  on  Great  Lakes 


The  report  on  the  time  and  place  of  the  1916  i 
ing  as  a  result  of  the  mail  canvass  of  the  society  made  by  the 
council  showed  that  the  meeting  would  be  held  some  time  in 
June  on  a  Great  Lakes  steamer.  The  votes  on  the  subject  were 
as  follows:  For  June,  144;  July,  73;  August,  62;  September, 
22;  no  date,  145.  As  regards  the  place  the  votes  were  32  for 
San  Francisco;  112  for  a  place  in  the  Great  Lake  region  and 
251  for  on  board  a  Great  Lakes  steamer. 

The  council  also  states  in  its  report  that  the  trip  will  be  a 
fairly  economical  one,  the  entire  cost  not  exceeding  $35  to  $40. 
The  itinerary  will  be  such  as  to  include  more  of  the  scenic 
beauties  of  the  lakes  than  on  the  previous  trips  and  the 
membership  will  be  canvassed  early  with  a  desire  to  finding 
out  as  soon  as  possible  the  attendance  to  be  expected. 

In  response  to  a  question  by  one  of  the  members  as  to 
whether  or  not  there  will  be  a  representation  of  the  society 
at  the  engineers'  congress  to  be  held  in  connection  with  the 
Panama-Pacific  exhibit  it  developed  that  the  society  will 
probably  have  some  exhibit  in  the  way  of  an  exhibition  test- 
ing plant  if  financial  support  by  the  exposition  authorities 
can  be  arranged  for. 

In  place  of  the  annual  banquet,  two  informal  dinners  were 
held  on  Wednesday  and  Thursday  evenings  at  Bustanoby's 
This  offered  the  members  an  opportunity  to  get  together  and 
renew  their  acquaintanceships.    The  idea  worked  out  very 
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Men  who  took  a  prominent  pert  In  the  S.  A.  E.  discussions:  Left  to  right.  A.  L.  McMurtry:  Henry  Souther,  Ferro  company:  J.  G  P*rr\n: 
A.  O.  Llbby,  Splltdorf  company;  A.  B,  Browne:  Howard  Marmon.  Nordykr  &  Marmon.  and  Joaeph  Anglada 


well  as  the  restaurant  was  filled  both  evenings  by  the  society 
members  who  would  not  otherwise  have  had  an  opportunity  of 
converging  with  one  another. 

The  largest  attendance  was  present  for  the  reading  of  a 
paper  on  eight-cylinder  motor  design  by  H.  G.  Chatain.  The 
paper  was  based  on  experiences  with  three  eight-cylinder 
motors  built  some  years  ago  and  the  discussion  which  fol- 
lowed it  was  the  general  consensus  of  opinion  that  eight- 
cylinder  V-type  motors  could  be  made  more  accessible  by 
mounting  the  cylinders  at  45  degrees  to  each  other  instead  of 
90  as  done  at  present,  and  by  arranging  the  exhaust  on  top 
of  the  cylinders  instead  of  at  the  side.  The  oiling  of  the 
eight  was  also  discussed  and  the  consensus  of  opinion  was 
that  if  the  pressure  system  was  used  the  oiling  impulses  must 
be  timed  so  as  to  reach  the  cylinders  at  the  proper  point  in 
the  stroke.  If  splash  is  used  the  quantity  of  oil  must  be  large 
enough  to  assure  an  adequate  supply  reaching  each  cvlinder. 
In  view  of  the  extra  amount  of  oil  thrown  to  the  cylinders  the 
best  type  of  piston  ring  must  be  employed  to  avoid  carbon. 

Malleable  Iron  Castings  Discussed 

The  proper  use  and  methods  of  manufacture  of  malleable 
iron  castings  proved  one  of  the  apexes  in  the  session.  At 
present  American  makers  by  machining  the  casting  remove 
the  skin  which  is  the  toughest  part  of  the  casting,  thereby 
weakening  it,  the  reason  for  this  being  that  the  carbon  con- 
tent of  American  malleable  castings  varies  from  the  center 
to  the  exterior  of  the  section.  The  European  malleable  is 
much  more  constant  throughout  its  section  in  carbon  content 
and  hence  the  removal  of  the  skin  is  not  so  serious. 

The  solution  suggested  by  discussion  is  to  eliminate  as 
much  of  the  machining  operation  as  is  possible  by  keeping 
the  casting  close  to  its  finished  size,  and  to  improve  the 
quality  of  the  material  itself  by  laboratory  research  work. 

A  step  towards  popularizing  worm-gearing  was  suggested 
in  a  paper  by  C.  T.  Myers  on  the  manufacture  of  worm  gear- 
ing by  a  new  process.  According  to  this  paper  the  manu- 
facturing cost  of  the  straight  type  of  worm  can  be  cut  in  half. 
The  discussion  brought  out  that  there  was  no  material  dif- 
ference in  efficiency  between  the  straight  and  Hindley  or 
hour-glass  shaped  worms.  The  ease  of  adjustment  of  the 
straight  type  of  worm  was  another  point  brought  out  by  the 
discussion.  It  was  stated  that  the  worm  had  to  be  aligned 
in  but  two  planes  and  that  this  once  accomplished,  the  adjust- 
ment is  fixed  for  the  life  of  the  worm. 

A  method  by  which  automobiles  can  be  tested  in  a  man- 
ner which  will  give  all  the  good  results  of  road-testing  with 
none  of  its  objections  was  presented  by  A.  B.  Browne  and 
K.  EL  Lockwood.  The  discussion  on  this  paper  showed  that 
there  is  a  considerable  interest  in  the  adoption  of  a  straight 
efficiency  test  for  motor  cars.  The  results  of  this  test  will 
give  the  rating  of  the  entire  car  in  efficiency  instead  of  by 
horsepower.  The  efficiency  factor  will  mean  the  fraction  of 
the  work  put  into  the  motor  with  the  fuel  as  compared  to 
that  exerted  at  the  rear  wheel.  The  reports  of  the  miscel- 
laneous and  frame  sections  divisions  as  reported  in  The  Au- 
tomobile for  January  7,  were  accepted  as  standard. 

Iron  and  Steel  Reports 

New  Addition  Lists  Physical  Properties 

of  Steels — Two  Silico-Manganese  Steels 

THE  report  of  the  iron  and  steels  division  is  a  lengthy  one, 
but  has  been  adopted  without  discussion.  It  covers  the 
physical  properties  of  the  S.  A.  E.  steel.  As  pointed  out  in 
the  last  issue  of  The  Aitomobile: 


The  notes  and  instructions  following  the  chemical  specifica- 
tions are  not  to  be  considered  in  any  way  a  part  of  these 
specifications.  They  are  added  solely  for  the  information 
of  the  user  of  the  steels  and  for  the  guidance  of  the  purchaser 
in  the  selection  of  proper  steels  for  his  different  purposes. 
They  should  not  be  incorporated  in  the  specification  when 
ordering  steel.  This  is  especially  true  of  the  physical  charac- 
teristics. Where  possible,  specific  data  are  given  on  the 
physical  properties  which  can  be  expected  with  the  most 
widely  used  heat  treatments. 

The  materials  specified  in  detail  as  S.  A.  E.  steels  include 
the  most  important  ones  available  to  the  builder  of  auto- 
mobiles. 

The  results  of  physical  tests,  whether  tension  tests  or  other- 
wise, are  largely  dependent  upon  the  mass  and  form  of  the 
specimen  tested.  This  is  particularly  true  of  heat-treated 
sti  i-ls.  For  the  foregoing  reason,  all  results  of  physical  tests 
are  comparative,  and  in  order  to  make  the  comparison  a 
proper  one  a  uniform  test  specimen  must  be  used. 

The  committee  therefore  decided  that  recommended  prac- 
tice should  be  the  use  of  the  S.  A.  E.  standard  test  specimen, 
this  specimen  to  be  treated  approximately  in  its  finished 
form,  leaving  only  sufficient  stuck  for  finish  grinding  after 
the  treatment  is  completed,  say  .020  inch  on  the  diameter. 

The  figures  for  physical  characteristics  refer  to  those  ob- 
tained on  specimens  prepared  from  sections  common  in  au- 
tomobile use,  that  is,  bars  from  1  inch  round  up  to  1  1-2 
inches  round.  The  high  yield  points  may  be  obtained  with 
severe  heat  treatments,  and  the  lower  yield  points  with  treat- 
ments less  severe. 

The  yield  point  is  specified  rather  than  the  elastic  limit. 
The  yield  point  is  measured  by  the  drop  of  the  testing 
muchine  beam  and  furnishes  the  most  ready  and  widely  used 
measure  of  the  so-called  elastic  limit;  results  obtained  by 
this  method,  however,  are  generally  from  5,000  to  15,000 
pounds  higher  than  the  true  elastic  limit,  where  this  property 
is  not  in  excess  of  100,000  pounds  per  square  inch.  With 
material  having  a  yield  point  in  excess  of  100,000  pounds 
per  square  inch  the  true  elastic  limit  should  be  obtained  by 
means  of  an  extensometer. 

There  is  little  use  in  giving  the  physical  characteristics  of 
a  carbonized  steel,  inasmuch  as  any  test  must  be  deceptive 
because  of  the  very  high  carbon  exterior  case  which  cracks 
and  fails  long  before  the  soft  and  tough  interior  does.  This 
means  that  the  rupture  is  fragmontal  and  progressive  nnd 
misleading. 

In  addition  to  the  usual  physical  characteristics  the  "hard- 
ness" tests  have  been  considered,  as  obtained  by  means  of 
the  Brinell  ball  test  and  the  Shore  scleroscope..  The  Brinell 
test  recommended  by  the  committee  is  the  use  of  the  10  milli- 
meter ball  and  3,000  kilogram  load.    It  is  pointed  out.  how- 
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ever,  that  the  Brinell  test  must  not  be  used  on  soft  steels  less 
than  1-2  inch  thick,  or  on  areas  small  enough  to  permit  the 
depressions  to  flow  toward  the  edges  of  the  specimen.  With 
hard  steels,  where  the  depth  of  the  depression  and  the  flow 
of  metal  are  less,  material  as  thin  as  1-4  inch  may  be  so 
tested.  The  Brinell  test  may  be  fairly  made  on  surfaces  that 
are  free  from  scale  and  smooth. 

The  Shore  test  (scleroscope)  must  be  used  only  on  surfaces 
that  have  been  carefully  polished  and  free  from  all  tool 
marks,  file  marks  or  grinding  scratches.  The  test  specimen 
should  also  be  of  such  mass  or  be  held  in  such  manner  as  to 
give  the  greatest  possible  freedom  from  deflection  when 
•truck  by  the  hammer. 

Data  sheets  on  the  physical  properties  will  soon  be  issued. 

Vertical  Carbureter  Flange 

Same  Dimensions  as  for  Horizontal 

Type— Bolts  to  Be  in  Vertical  Plane 

THE  report  of  the  carbureter  fittings  division  was  that 
some  time  ago  certain  manufacturers  of  automobile  mo- 
tors of  the  block  type  requested  that  steps  be  taken  to 
standardize  the  method  of  locating  the  position  of  the  con- 
necting flange  on  side-outlet  carbureters,  in  order  to  avoid 
the  confusion  which  now  exists. 

This  has  been  carefully  considered  by  the  carbureter 
fittings  division,  and  after  much  correspondence  between  the 
members  and  with  those  most  concerned,  engine  builders  and 
carbureter  manufacturers,  we  recommend  the  adoption  of 
the  present  standard  flange  dimensions  and  contour,  with 
the  bolts  placed  in  a  vertical  plane,  for  carbureters  of  the 
side-outlet  type. 

Klared  Tube  Union  Fittings 

It  has  been  found  in  actual  practice  that  the  tolerance  now 
specified  for  the  union  nut  bore  (dimensions  M,  S.  A.  E. 
Data  Sheet  35m,  Volume  I)  is  not  sufficient  for  practical 
screw  machine  manufacturing  and  hence  was  recommended 
that  it  be  increased  from  .002  inch  to  .005  inch  for  all  sizes. 

The  revised  dimensions  for  M  would  be  as  follows: 

1/4"    6/16"    3/8"     7/16"  1/2" 

M  Bore,  female  part    0.255    0.317    0.380    0.442  0.505 
0.260    0.322    0.385    0.447  0.510 

Owing  to  the  demand  for  S.  A.  E.  standard  flnred  tube 
unions  and  fittings  in  sizes  larger  than  those  now  listed,  we 
recommend  the  addition  of  5-8-inch  and  3-4-inch  sizes. 

This  report  was  adopted  without  discussion. 

Nine  Tire  Sizes  Standard 

Pleasure  Car  Wheels  Division  Adopts  Much- 
Debated  List    Nine  Oversizes  Also 

IN  its  last  report  the  nleasurc  car  wheels  division  drew  up  a 
set  of  tire  sizes  as  a  suggestion  for  standard.  This 
matter  has  been  further  considered  in  conjunction  with  the 
Clincher  Automobile  Tire  Manufacturers'  Assn.  and  the  fol- 
lowing table  of  standard  tire  and  rim  sizes  has  been  accepted: 


Rim  and  Tire  Sue* 

JO  x  3 
30  x  3  W 
31!  x  i>i 
32x4 
3*  x  * 


3«  I 
3*  x  ! 
3S  \ 


Tire  Over  Sizei 
31  x  3  L, 
31  x  4 

33  x  4 
33x4)4 
It  X  4', 

35  X  I 
37  x  & 
37  x  t'-i 
39  X  « 


Tire  Seat  Diameter 

14" 
23" 

s:.- 

IV 

ir 
ir 

37- 


It  will  be  noted  that  the  above  tire  sizes  are  so-called  even 
sizes.  They  are  recommended  as  the  only  tire  sizes  from 
which  manufacturers  shall  take  their  equipment.  When 
such  are  used  as  initial  equipment,  they  will  allow  the  con- 
sumer to  use  oversize  tires  at  his  pleasure,  on  the  rims  with 
which  his  car  is  already  equipped,  thereby  giving  him  more 
carrying  capacity,  easier  riding  qualities,  increased  tire  life, 
etc.  The  tire  manufacturers  will  manufacture  oversize  tires 
in  every  case  for  the  above  even  sizes,  and  we  recommend 
that  these  oversize  tires  shall  not  be  used  in  any  case  a.* 
initial  equipment  by  a  vehicle  manufacturer.  They  shall  be 
strictly  and  absolutely  consumers'  tires. 

The  36  by  6-inch  rim  will  be  a  rim  identical  in  section  with 
the  present  4  1-2  inch  or  F  section  rim,  except  that  its  width 
between  flanges  will  be  half  way  between  the  present  4  1-2 
inch  or  F  section  rim  and  5  1-2  inch  or  G  section  rim.  Its 
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tire  sent  diameter  will  be  the  same  as  the  present  36  by  5-inch 
(26  inches)  and  the  rim  will  receive  any  36  by  5-inch  tire  at 
present  on  the  market  or  manufactured.  The  extra  width 
permits  the  use  of  an  oversize  37  by  5  1-2-inch  tire  very 
much  better  than  did  the  old  36  by  5-inch  narrow  width  rim. 

This  brings  us  down  to  ni>.e  regular  tire  sizes  with  nine 
oversizes,  eighteen  different  tires  in  all,  them?  tires  including 
over  83  per  cent,  of  tires  in  use  :tt  the  present  day.  This  con- 
stitutes a  considerable  reduction  of  sizes  when  it  is  noted 
that  at  present  upwards  of  fifty  tire  sizes  are  manufactured 
by  the  larger  tire  companies. 

Mr.  Wall  opened  the  discussion  with  the  statement  that 
the  recommendations  thus  presented  embodied  one  of  the  most 
important  questions  ever  brought  before  the  society  and  that 
the  reduction  of  sizes  and  the  settling  of  regular  and  over- 
size tires  would  be  of  advantage  to  both  car  user  and  car 
and  tire  maker,  lie  called  attention  to  the  addition  of  the 
36  by  6-inch  tire  to  the  list  since  the  presentation  of  this  re- 
port to  the  summer  meeting. 

Mr.  Jehle  said  that  it  was  to  be  hoped  that  tire  makers 
will  not  permit  car  makers  to  equip  with  anything  but  the 
regular  sizes  of  tires,  leaving  the  oversizes  to  be  obtained  by 
the  owner  who  will  have  increased  the  weight  of  the  car  and 
thus  necessitated  a  larger  size.  Mr.  Hall  stated  that  it  was 
the  belief  of  the  committee  that  that  will  be  the  ultimate 
result. 

The  report  was  adopted  as  read. 

Electric  Vehicle  Reports 

Formulas  Submitted  as  Suitable  for  Rating 

Speed  and  Mileage    Research  Report 

COKER  CLARKSON,  general  manager  of  the  Society, 
rend  the  report  of  the  electric  vehicle  division,  which 
was  digested  in  last  week's  issue  of  THE  AUTOMOBII.E. 

R.  McA.  Lloyd  announced  that  his  belief  was  that  the 
report  should  be  referred  back  to  the  committee  because, 
in  his  opinion,  it  was  not  well  worked  out  in  many  particu- 
lars. He  referred  particularly  to  that  section  which  recom- 
mended a  standard  rating  for  electric  vehicle  performance. 
"It  would  be  just  as  good  to  standardize  miles  per  gallon," 
he  said.  "It  would  not  give  a  fair  rating  and  would  also 
be  misleading,  I  suggest  that  this  portion  be  dropped  from 
the  report.  I  also  do  not  agree  with  the  proposed  standard 
type  of  namcplate.  It  does  not  seem  right  to  tell  a  company 
what  they  should  put  on  the  nameplates  of  their  motors, 
Furthermore,  I  do  not  think  any  purchasing  agent  would  buy 
tires  for  his  vehicles  on  the  tests  recommended  in  these  speci- 
fications. I  do  not  think  it  is  necessary  to  say  how  many 
cells  should  be  recommended." 

Mr.  Lloyd  expressed  his  belief  that  it  would  harm  the 
prestige  of  the  Society  to  adopt  reports  of  this  nature  in  a 
hurried  manner.  "We  are  judged  more  on  what  we  do 
not  do  than  what  we  really  do,"  he  said. 

W.  P.  Kennedy  said:  "As  I  am  the  only  member  of  this 
committee  present  the  load  of  the  defense  of  this  report  is 
put  upon  my  shoulders.  This  report  has  been  mnde  up  by 
the  best  electrical  engineers  in  the  business.  In  the  matter 
of  nameplates  the  recommended  form  is  to  show  what  a 
nameplate  should  contain,  and,  as  regards  ratings,  all  bat- 
teries are  rated  by  hour  rates.  To  get  a  standard  we  stipu- 
late what  the  discharge  rate  should  be,  and  after  due  delib- 
eration by  the  committee  the  5-hour  rate  was  decided  upon." 

C.  B.  Whittelsey.  factory  manager  of  the  Hartford  Rubber 
Works,  expressed  his  belief  that  to  recommend  the  rebound 
tire  test  incorporated  in  the  report  is  dangerous  practice, 
lie  said  that  he  did  not  believe  tire  makers  had  any  means 
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of  making  a  good  test  on  account  of  the  impracticability  of 
controlling  the  hammer.  If  the  hammer  is  not  upright  the 
rebound  is  different  and  would,  therefore,  leave  out  reference 
to  this  instrument  in  this  report. 

E.  R.  Hall  stated  that  he  concurs  with  Mr.  Whittelsev,  and 
believes  that  accurate  results  cannot  be  secured  with  the 
method  of  testing  referred  to  in  the  report  The  different 
styles  of  treads  would  affect  the  rebound  and  throw  the 
results  out  of  alignment.    J.  R.  C.  Armstrong,  electrical 
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engineer  of  the  General  Vehicle  Co.,  stated  that  the  results 
desired  were  merely  to  secure  a  possibility  of  interchanging. 
K.  W.  Zimmerschied  stated  that  it  was  merely  recommended 
practice  and  not  standardization  and,  therefore,  would  estab- 
lish a  step  in  the  right  direction.  With  the  various  sugges- 
tions the  report  was  accepted  as  recommended  practice. 

Prof.  David  L.  Gallup  read  the  report  of  the  research 
division  which  is  working  on  a  horsepower  taxation  formula. 
He  stated  that  the  consensus  of  opinion  of  the  members  of 
the  research  division  was  that  it  would  be  too  expensive  to 
go  into  the  large  amount  of  work  necessary  in  the  drawing 
up  of  this  formula.  In  view  of  the  fact  that  the  United 
States  Government  is  now  conducting  work  along  the  same 
line  and  that  the  reports  of  the  Government  investigators 
will  be  available  to  the  members  of  the  division  after  they 
are  completed,  the  division  is  now  holding  off  until  they  get 
these  reports.  It  is  desired  when  the  formula  is  arranged 
to  include  such  factors  of  the  motor  capacity,  tires,  wheels, 
gear  ratio,  horsepower,  speed,  number  cylinders  nonskid 
devices  and  the  other  factors  which  make  up  or  enter  into 
road-destroying  calculation.  The  report,  as  submitted,  was 
accepted. 


Springs  Report  Adopted 

Standard  Nomenclature  for  Cantilevers— Bushings, 

Bolts,  Widths,  Brackets  and  Clips  Standardized 

THE  cantilever  spring  is  not  mentioned  in  the  nomenclature 
of  the  previous  reports  of  the  springs  division.  As  this 
type  of  spring  is  in  considerable  use  at  the  present  time,  it 
is  recommended  that  the  following  names,  as  applied  to  the 
several  forms  of  cantilever  springs  shown  in  the  illustrations, 
be  adopted:  A,  one-quarter  elliptic  cantilever;  B,  half-ellip- 
tic cantilever;  C,  double  one-quarter  elliptic  cantilever. 

A  standard  test  for  the  parallelism  of  eyes  and  master 
leaf  is  recommended  as  follows: 

"Eyes  of  main  leaves  to  be  parallel  and  square,  within 
specified  limits,  to  the  main  leaf  and  parallel  to  each  other. 
The  test  to  be  made  by  inserting  two  3  foot  bars  in  the  eyes, 
the  ends  not  to  be  more  than  3-8  inch  out  of  true  with  each 
other  or  with  the  main  leaf." 

The  committee  believes  that  all  spring  ends  should  be 
finished  and  therefore  recommends  that  spring  ends  be  fin- 
ished to  a  width  of  1-16  inch  less  than  the  nominal  width  of 
the  springs,  with  a  plus  or  min'is  tolerance  of  .005  inch,  to  a 
point  far  enough  back  on  the  spring  to  allow  free  shackle 
movement  or  free  sliding  movement  in  case  of  flat  end  springs. 

In  addition  dimensions  of  frame  brackets,  center  bolt  offset, 
spring  clip  nuts,  center  bolts  and  spring  widths  were  also 
specified.    There  was  no  discussion. 


How  to  Increase  Activities  of  S.  A.  E.  Sections 


\T  W.  ZIMMERSCHIED  spoke  of 
XV*  making  the  constitutions  of  the 
various  sections  uniform. 

R.  McA.  Lloyd  dwelt  on  the  necessity 
for  widening  the  scope  of  the  educational 
work  of  the  sections.  He  pointed  out  the 
favorable  location  of  the  New  York  sec- 
tion and  the  facilities  for  meeting  pro- 
vided by  the  Automobile  Club  of 
America.  In  the  discussions  held  at  the 
meetings  Mr.  Lloyd  stated  as  his 
that  everyone  should  join  in  the 
talks  regardless  of  whether  they  were 
specialists  in  the  subject  at  hand  or  not. 
This,  he  believes,  would  tend  to  make  the 
meetings  more  valuable  because,  even  if 
more  research  work  were  not  directly 
brought  out  by  it  it  would  certainly  in- 
crease the  knowledge  and  interest  of 
those  who  participated  in  the  debates 
either  by  asking  and  answering  questions 
or  by  giving  personal  experiences  on  the 
points  at  issue.  Another  point  which  Mr. 
Lloyd  broutrht.  up  was  that  in  his  belief 
the  winter  meetings  should  be  less  tech- 
nical in  order  to  increase  the  attendance 
against  the  counter  attractions  of  the 
show  and  the  city.  "The  S.  A.  E.  can  do 

said 


Mr.  Lloyd,  "and  this  field  of  education  is 
a  valuable  one  and  should  be  one  of  the 
major  aims." 

Others  Use  S.  A.  E.  Standards 

Mr.  Zimmerschied  stated  that  the  So- 
ciety of  Automobile  Engineers  has  kept 
away  from  deep  mathematical  discussion 
on  account  of  the  small  amount  of  time 
that  the  engineers  in  the  industry  could 
afford  to  put  on  the  work.  He  gaid, 
"That  the  value  of  the  work  of  the  so- 
ciety and  the  automobile  industry  at 
large  is  appreciated,  is  shown  by  the 
manner  in  wnich  other  lines  of  engineer- 
ing sci7.e  upon  the  ideas  which  have  been 
engendered  in  the  automobile  industry. 
This  is  especially  true  in  the  art  of  de- 
signing machine  tools."  He  also  pointed 
out  that  the  adoption  of  S.  A.  E.  stand- 
ards by  other  engineering  bodies  showed 
that  the  work  was  progressing  along  the 
cor  rect  lines. 

Joseph  Anglada,  Chairman  of  the 
Metropolitan  Section,  gave  the  primary 
object  of  the  sections  as  a  means  for  per- 
mitting the  various  members  of  the  in- 
dustry to  meet  one  another.  He  stated 
that  the  meetings  had  been  of  all  classes. 


Technical  discussion  had  served  to  bring 
out  one  group  of  men ;  non-technical  dis- 
cussion had  brought  out  another  and  the 
object  of  the  governing  committee  of  the 
sections  was  to  get  this  entire  group  to- 
gether by  the  production  of  discussions 
and  meetings  that  would  be  of  value  to 
all.   He  spoke  of  the  work  of  the  variou* 

section  and  stated  that  the  one  devoted  to 
gasoline-electric  research  was  formulat- 
ing a  report  which  would  cover  the  en- 
tire field  in  this  work,  both  from  a  stand- 
point of  its  past  history  and  its  present 
development. 

W.  P.  Kennedy,  who  also  spoke  on  the 
necessity  for  greater  activity  in  the  work 
of  the  sections,  dwelt  on  the  opportunities 
for  increasing  the  knowledge  of  the  en- 
gineering profession  in  transportation 
engineering.  He  stated,  "The  majority 
of  those  using  trucks  are  intensely  ignor- 
ant of  how  to  apply  them."  He  stated 
that  when  a  man  is  sold  a  truck  it  is  a 
different  proposition  than  selling  a  pas- 
senger car  as  that  man  is  sold  transpor- 
tation and  if  the  transportation  is  not  up 
to  it«  proper  efficiency  that  man  is  not 
getting  the  proper  value  for  his  i 


Digitized  by  Google 


«  P«Per  b 

W*''^1  i*  pmprr  u  to  ft  Yt, 

of  design  of  an 
lhira  ha.  been  (fevcioped 
t-rMc 


JHirpoar.  ..mcly  rnll^' "n  . 
,  N  r-pert.  .  peculiar 


».  .mailer 

»» 71*  *""Ur  '"'f"  «»»*  ">•»  i»»i>«.r 

<vllW«l«l«in  thin  .Socivly  who  pri"-  o, 

^-cylinder  aaajaa,  tor  div-ra,,  p"^*^ 

■JT^a,  «Mlod«ii»«««npl«»te  motor  car 

-  of  .umri.nl  «a  for  aeatlrijr  fifty  p..-,,,** 
ipartront,  etc..  and  capable  of  .-'t«,," 
at  M  nuWa  par  hour  on  level 
J  w  dcum        »«  n^ivey^indwr  V-typa  1*0  *f"  »». 
^||4  by  Hink,  M<U  ivm.  TViU  nparatcd  comm.fu.-j 
l,g|  tf*  >  tMn  naA  untrt  quit*  recentlj. 
It 

TVt         *»«»P>  »"  »  Waal    .....1  !..  «""  ' 


Motor,  ^'Te. 
ft  *  1  ■        "*    «••"'»'"'«•  tAra-  wcr«>  erni,o,i_  . 


•*i  a, 2<  '°n  of  th"  *■»•*«  «oe.  through  Ik.  low-r  ■>*• 
'I, 


Tn*  wnr,A   car  waa 


ran  «*»"">- 


to  aa-rica  bOJOOO  rr.ua  tt  on*  **aT  on 


ana  «ri«4  \V«  vm^V01** 


el  tfav  country. 
4mr  oji  "on*.  (Uhnc  Arisrw 

FVrA-Th*  .X-navist  -raWe*  rmteo  r*«T\nd\n«  on" 
a.  ihrr  wtr*  a 


position   ol  w*  tMnanaH.  »i>« 


•«»» 


or 
>o 


w"»    th,   relocate  of    th.  »» 

 in,.,  and  also  I...,  *„..<.  th. 

»a.  to  bo   i.-,„.ri,  i      Two  r«m»rt«f«  *"* 

°"-at«H   oxtornally.  rama.   shaft  *t4T.. 


Om  cam  actuataa  the  auxiliary  ai***- 


•Mrnalj  rnacc^.voAe.  (A> 

W*»  J1  wv,  Uncomm«Tc\»\  v>  m»Ve  Vh*  v,\\tJ#<* 
rimxXXy  iironi.  *(*Tl'*, 

to  law  car  ao  i*^  ^  ^Vte  car*  ot      >vt>AuonU\  t-aj^^' 

%i7Th^To^r^«  Slw  ^ 

power,  t 


am  artali  maHaMa  contour  imparl,  tri • 
»-»  .    a-T"   .g,*"*    pu.hrod    o«l.ndlnir    to   th.    WP    °'  2 

a„*..0     ?*4rm  J:'y   '"nncctcd   to   the  int.lt.  »nd 

V% *  '   °°>.rl  ""V"   -f  cylinder 


had  little  to  r«™.. »■'•»"*■  ■  _ 
Th.  caaUnara  had   tn  h.  mail. 
Would  rrack;  and  he>.;a.tlnsr>  »nU* 
a  rooting**     Kxlrvmoljr  atnwijr  aaaWBaaf* 
th,^ —   provad  to  b.  eaaentlal     K.fere""  *^ 
Va.»^n»»lud a   .      «nrt     'orra  °'  cylinder  conatroruor.  aaduahn, 
l*m<  of  Z      '    tHw   .v"",ve«  contained  therein,  all  r.~ 
^*  of  two    vo4.0*"    1'^""      <N°to  Ch 


•U  liarnl 


diatinct.)     1  <>•  mm 


u  latlaf 
a-  r.nr 


atl< 


.  Bood  ,d^*  ^f  u.  c„„rt^  ^.vv^tA .jT  1 


■    Clrfc«^****umt*d  frarti  one   ram  !•  qu  i  < 
v«U  b*   "n«at|„r_'*°    ^  t>  rr,      WUh  hlarher  .peed,  tha     rf— 1«- 


~     ,M  „         .«t|Kf         -     c.n  rn  Wl, 


 aaa.  or  tha  arlnK 

•  tea     tho      rr,_L      y   hiarh  ,prir«  pr-aauraa.    On  »»' 

C7  .,„,  "  *"d  l"«l  .park   pi  or..  S 


th.  alt 


rm:  aitomobilk 


Jmnrnmry  Ji,  TH  J 


U>  rffrmw  t**>  hnrtxonlal  com  au  nun  I  uf  th* 
rwtlprwratutg  fKfft.  well  ft*,  t*  ilwtM*  lb*  o-r.rnll  width 
Sat  (hurt,  page  M.  *h*jv.mg  iirw  of  reciprocating  forr»i 
The  i-raniabaft  ha*  four  crank  pink,  of  whwh  thr  two 
outer  pint  ft  re  I'M)  degree*  frnm  th*  twr  inner  p*iu.  Tww 
pul/ir.*  ara  attached  tu  Mth  pin,  tlw  UN  of  thair  ryitndaM 
Wins  at  an  angle  of  4fc  iligrni.  or  \m  ether  worde  each  cylin- 
der la  art  at  a«  eagk  nf  tS  X-t  d*grw*a  frnm  thr  vertical. 
Tha  reciprocating  force*  foe  on*  rytinoVr  sWig  Ha  axin 

rfi" 


tXJOOTM  It 


*** 


rxl 


-  3200  leu  'i  »>  pavDOf. 
iMUra  bating  th«  tame  value*  a*  preitowaly  deJkned. 
«  connecting  rod*  ar*  mounted  aide  by  aid*  an  each 
k.    It  ni  thought  adviaahet  to  adapt  thi*  rnn*lrurtmn 
for  (M(h«Klttl  miiplij.ily.    Th*  patten  pin*  are  bald  flat  in 
tb«  rod*  and  find  their  bearing*  in  the  pitta*  proper.  No 


Tftrt  eenetrurtjen  *f  Ui»  carWrrtrr  b>  ahown  diagram 
mat  i  rally  herewith.  Air  enter*  the  itartlng  or  alow  t  peed 
carbureter  thmugh  tha  cap  and  panwi  through  th*  vantun 
tuba  aj»d  MM  tan  into  the  intake  pip*.  Una  quarter  inch 
m  *  tmallett  part  of  lb*  ventun  ton*  the  gaftollne  it 
in  lr  educed  through  tha  nnxiU  controlled  by  th*  naadla 
valve.  Tbe  main  or  haghewed  carbur*tar  it  controlled 
by  tb*  evtomatlr  v«|vc,  which  m  heavily  weighted  to 
that  it  ramaina  ruin!  until  th*  throttle  u  apewtd  cnntid- 
erably.  Thut,  when  darting  or  panning  at  low  apeed  with 
partly  rioted  threttle.  all  a*  nearly  all  tbe  rmrtwr*  it  ewp 
plied  by  tha  alar  ling  rarburater.  Whan  tb*  throttle  n  upnt.*.! 
more  widely  th*  tuctjon  on  tha  Intake  pipe  Increaaa*  auflY 
riently  to  lift  thie  vale*  aad  draw  a  nurture  through  tbe 
main  carbureter.  Thi*  baa  renter!  tuba*  and  a  runliM 
Boaxl*  with  the  controlling  needle  rait*  tiaUlar  to  that 
nf  the  »t*rtin*  carbureter.  At  faJl  tpead  and  lewd  th*  valve 
u  rai*wd  wide  open  by  aeaan*  of  th*  platan  art  ad  on 
by  tb*  awettett  In  tb*  ventnrl  tab*  through  tb*  virtum  pipe. 
Th*  main  carbureter  m  mjppliad  with  air  frnm  two  mure*., 
each  belna;  controlled  wrth  a  butterfly  valve,  ai  ikown.  The 
ceriMetlon  draw*  heated  air  from  around  tb*  aavflkr.  and 
draw*  raid  air  from  tha  rah  Owing  t*  lb*  prim  nee  *f  tb* 
lower  othautt  part*,  whlrb  elWw  tha  flam*  to  •■cap*  frwely 
at  the  battcan  of  the  ttrnke,  barb  fin ng  doe*  not  occur  until 
tb*  *tftmgth  of  the  miituN  ha*  li  ■  ■  rwdurad  far  halnw  It* 
vain*. 


Where 

H'      urutl't  nf  reciprocating  ■''  pound* 

'     rnwk  threw  i»  iache*  —  t. 
N  »  R.P.M.  =  MO. 

w  a»  length  of  connecting  md  divtdwd  by  ikmt  nf  ermwk  ■ 
tfc 

■  -  crank  angW  l»  lb*  dirarUoo  of  rotaliaa   from  t*f> 
dead  tenter  of  piatnn 
Tb*  vartiral  «waa|»ee*iit  of  tb*  rwelpeweatlng  fnrc*  la  ab> 
Utned  by  multiplying  by  ena  22  U  dagrrwH  ■  JKSM,  and  the 
by   muhiplying  by   plo*   >in  3S  l-t 
on  one  cbie  of  the  vertical  and  by  mine* 
-iffeM  rm  tha  other  •Id*  of  the  vertical. 

For  tha  whole  Mtgin*  th*  vrrliral  rnmpoaanl  of  the  rwcipew- 
>f  ft  ling  foev** 

V0K1  irne  X  •       Hi,  J  •>  pf>i>d< 
and  the  hnrlaontal  eompenent  uf  th*  fwripruratlnv  foreea 
—  WtZ  trm  2  *  mlaai  -in  1  •  I  pauadw 
U  mm  alght-eylinder  «,rm»  with  rytlndert  art  ftt  PO  d* 
greaw  the  vertical  romponenti  of  th*  reciprocating  fum» 
Bff*  mM  cwftatlthld  and  th*  horitnntal  rompwaenU  ara  trawliinwl 
kn  the  *Kpe*.»um 


fabrication  ryvteat  It  of  the  fnrrnd  feed  I 
TV*  total  weight  of  * 
erator  l  t.Mfl  pound* 


gina  in  1JW 


powndt;  wi 


iih  , 


The  power  of  the  engine  i«  trenemitted  eftectrvalty  to  the 
dming  wbetU     A  brief  dem-rlptwin  of  tha  nperatioa  and 

per  fur  ma  lire  l»  glv«n  hcretnafler. 

Hewrtrw  mihm  «e  Tnaae  K»*w»-c>t<wae»  Ki*wiHwft 

M   

\<ui<r*«  W  i 

■tr.at    me 

gawe    1*a" 

■trwfe*   _  T" 

tiiM'Uorntril   IM     ra  la, 

Valva  kiw     tnbrl ,.    ...  ••»*%«. 

Kiftaawl  1  *»  aa  •* 

r«r«^iin        ...        tl  *V 

Maaii  *wt«rll*  *T  •*  in 

intake  urea      .     .  t»J* 

niat**«v  *f 
<-#ni.-  .<f  - 

KU'""!  t. till  ill**  -  .1  [  ..  . 

tvr  •  illirt**,  mas....  . 


Digitized  by  CjC 


_  .hunt 


■tilt  t"«"lV>er 
O,,  ordinary  ^ 


Digitized  by  Cj 


90 


November  Exports 
Total  $2,879,177 

Patent  Owners  Must  Prove 

Damages  in  Infringement  Suits — 
Goodyear  Takes  Over  Mote  Sales 

WASHINGTON,  D.  C,  Jan.  11— Figures  issued  today  by 
the  Federal  bureau  of  statistics  show  that  during  No- 
vember last  1,618  automobiles  and  trucks  of  all  kinds,  valued 
at  $2,879,177,  were  exported,  while  in  November,  1913,  the 
number  was  1,771  and  the  value  $1,782,227.  During  the  11 
months  ended  November  the  number  of  motor  vehicle*  ex- 
ported decreased  from  24,500,  valued  at  $24,877,307,  in  1913, 
to  23,189,  valued  at  $24,121,037,  in  1914. 

Interesting  figures  are  presented  in  the  latest  export  sta- 
tistics as  a  result  of  the  European  war.  For  instance,  in 
November,  1913,  France  imported  eighty-seven  cars,  valued 
at  $63,641,  from  the  United  States,  while  in  November  last 
the  number  had  increased  to  695,  the  value  of  which  was 
$1,714,145.  On  the  other  hand  Germany  took  sixty-nine  cars 
valued  at  $35,827,  in  November,  1913,  wnile  in  last  November 
the  records  show  that  not  a  single  car  was  sent  to  Germany. 
Italy  also  shows  a  big  decline  in  imports  of  American  cars, 
twenty-five,  valued  at  $17,899  being  sent  there  in  November, 
1913,  while  in  November  last  the  number  had  been  decreased 
to  2,  the  value  of  which  was  $8,360.  The  United  Kingdom 
was  a  big  customer  in  November  last,  importing  404  cars, 
valued  at  $683,496,  while  in  November,  1913,  the  number  was 
321  and  the  value  $297,771.  Other  European  countries,  evi- 
dently as  a  result  of  the  war,  failed  to  import  American 
motor  cars  to  any  extent,  the  figures  showing  that  in  Novem- 
ber last,  the  exports  to  "other  European  countries"  numbered 
twenty-two  cars,  valued  at  $24,256,  as  against  121  cars, 
valued  at  $80,216,  exported  there  in  November,  1913. 
Canada,  another  good  customer  of  the  United  States,  like- 
wise failed  to  take  the  usual  number  of  cars,  the  figure 
showing  the  exports  to  that  country  declined  from  266, 
valued  at  $396,753,  in  November,  1913,  to  105,  valued  at 
$133,103,  in  November  last.  South  America,  British  Oceania 
and  Asiatic  countries  also  showed  marked  decreases  in  the 
imports  of  American  cars. 

Patent  Owner  Must  Prove  Actual  Damages 

Washington,  D.  C,  Jan.  11 — The  Supreme  Court  today 
decided  the  owner  of  a  patent,  suing  for  infringements,  must 
prove  how  much  of  the  profits  obtained  by  an  infringer  by 
the  sale  of  a  machine,  including  a  part  covered  by  a  patent, 
was  due  to  the  patented  part. 

New  York  City,  Jan.  9— The  Isotta-Fraschini  Motor  Co., 
Fifth  avenue  and  Fifty-seventh  street,  has  taken  on  the 
distribution  of  the  Scripps-Booth  car. 

New  York  City,  Jan.  11 — W.  C.  DuComb,  Jr.,  has  been 
appointed  sales  manager  and  engineer  of  Barthel  &  Daly, 
sole  importers  of  Schafer  ball  bearings.  He  has  had  charge 
of  the  engineering  department  of  that  company. 
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Automobile  Securities  Quotations 

VTEW  YORK  CITY,  Jan.  12— Automobile  and  tire  secur- 
JLN  ities,  reflecting  the  increased  public  confidence  in  Im- 
proving business  conditions  and  the  great  effect  produced  on 
the  business  world  by  the  great  success  of  the  New  York 
automobile  show,  showed  a  much  stronger  tone  during  the 
past  week,  several  of  the  stocks  reaching  new  high  levels. 
Some  of  the  larger  gains  recorded  are:  Kelly-Springfield 
common,  6 ;  first  preferred,  4 ;  second  preferred,  2 ;  Genera) 
Motors  preferred,  7;  common,  3;  New  Departure  common,  9; 
Maxwell  common,  2;  first  preferred,  4  1-2;  Goodrich  com- 
mon, 3;  Goodyear  common,  3;  Reo  Motor  Car,  2  1-4;  and 
Willys-Overland,  common,  3,  and  preferred  2. 


Boston,  Mass.  Jan.  12 — The  Standard  Oil  Co.  of  New 
York  has  reduced  the  price  of  gasoline  1  cent  per  gallon  in 
wholesale  prices,  quoting  now  at  $0.13,  and  1-2  cent  a  gal- 
lon on  kerosene,  wnich  is  now  quoting  at  $0.08  a  gallon. 


Goodyear  To  Take  Over  Motz  Sales  Feb.  I 

NEW  York  City,  Jan.  12 — The  Goodyear  Tire  &  Rubber 
Co.,  Akron,  O.,  has  taken  over  the  sale  of  the  products  of 
the  Motz  Tire  &  Rubber  Co.  The  transfer  ol  sales  will 
formally  take  place  February  1.  On  and  after  that  date 
Goodyear  will  make  all  sales  and  adjustments.  In  the 
meantime  special  representatives  of  the  Motz  company  will 
call  at  all  Goodyear  branches  to  make  sure  that  all  details 
are  handled  without  confusion  and  that  the  trade  is  taken 
care  of. 

By  the  new  arrangement  users  of  Motz  tires  will  have 


Aluminum  C.i*tin(«  pfd.. 

J.  I.  Caw  old  

Chalmcri  Motor  Co  coir.. 


Klectric  Storage  llattcry  Co  

KircMone  Tire  &  Ruf.ber  Co.  era 
Firestone  Tire  4  RuMier  Co.  i.f.l. 


General  Mntors  <  <*.  cuni   ... 

General  M'j1':t*  U  pfd  

11.  K.  Goodrich  Co.  com  

It.  F.  Goodrich  Co.  |»f<l  

Goodvear  Tire  &  Rurwx-r  <  o   incn.  , 

Goodyear  Tire  >V  Kuhl.ci  Co.  pfd  

Gray  &  Mavis  Inc..  pfd  

International  Motor  Co.  com, 
International  Motor  Co.  p(<l.  .  .  ... 

Kelly  Sorinif  tirld  Tire  Co,  com.  .  .  . 

Kelly. Springl  rid  Tire  Co.  :*t  pfd. 
Kclly-Spritit;f  rid  Tire  Co  2d  [.if!.. 

Maxwell  Motor  Co.  com  

Maxwell  Motor  Co.  l«t  |'H  

Maxwell  Molar  Co.  2d  pld.,  

Miller  K uL.bc r  Co  

Nrw  Ilcpirture  Mfg.  Co.  com..... 

New  Mi-paiture  Mig.  Co.  pfd  

Packaid  Motor  Car  Co.  con:  

Packard  Motor  Car  Co.  hid.  ... 

Peerlc**  Motor  Car  Co  com  

PeerleM  Motor  Car  Co.  pld  

Pnrtapc  Ruliher  Co.  com...  

PortaKc  RuMier  Co.  pfd  

•Kco  Motor  Truck  Co  

•Rco  Motor  Car  Co  

Splitdorf  Klectric  Co.  pfd  

Stewart  Warner  Stnecd.  Corp  com. 


,  19H  , 

191J— ^ 

Net 

Bid 

A  iked 

Bid  A 

Ch'gct 

[*}•, 

— 0 

"  ■ 

toft 

■>: 

100 

1-5 

100 

85 

" 

■?} 

97 

. . 

93  V. 

•• 

252 

4S 

49 

2  is 

348 

352 

—2 

litj 

104 

1  no  v. 

1 1 1 

—  v> 

,hTi 

*>o 

44 

45 '  i 

84 

85 

+  3 
f  ■ 

8  Hi 

K4 

92 

94 

j  j 

26 

_  -■ 

+  3 

.,  I 

)i  ■ 

92 

95 

,:  ' '  ■ 

255 

18S 

191 

-f 3 

*>? 

100  % 

101  % 

>. 

■V| . 

H 

5 

15 

t 

41 

7$ 

77 

T» 

10o' , 

107  V, 

rv 
95 

80 
100 

+  4 

<- 

'sys 

1?W 

18 

tl 

31 1 

415 

49 

+  4>, 

'. 

10 

1.- 

20 

1  .  1 

130 

150 

158 

+  9 

1  .'0 

124 

110 

120 

1 1 II 

104 

102 

100 

+  3 

93 

15 

25 

1  ! 

20 

75 

...i 

SS 

-M 

40 

9.1 

80 

85 

24  V, 

25  y, 

1  '  ■. 

4D 

50 

30 

52 

sivs 

5-!-', 

+' 

1)4 

96 

100 

102 

21 

22 

36 

37 

V* 

;.!" 

72M 

91  H 

92H 

•  i'-. 

71 

<• 

133 

134 

+3 

5VH 

52'/S 

+1 

103 

104 

102 '4 

103V4 

41H 

216 

2IS 

198 

201 

4-1 

10s 

no 

108 

110 

'e 

62 

86 

90 

45 

8.1 

86 

90 

□  5 

Texas  Company     

V.  S.  RuVier  Co  com  

U.  S.  RiMier  Co.  pfd  

Vacuum  Oil  Co  

White  Co.  pfd  

Willvi  <  >vet  land  Co.  com  

VV.ll>!.  Overland  Co.  pfd   83 

~  Tar  value  $10;  =11  otbcri  »100  por  value 


the  use  of  the  service  provided  by  Goodyear  branches  in  all 
the  principal  cities  of  tne  country.  Hitherto  Motz  tires  have 
been  handled  in  all  the  principal  cities,  but_  hereafter  the 
sales  methods  and  policies  applying  to  them  will  be  the  same 
as  apply  to  other  products  in  the  regular  Goodyear  line. 

For  the  present  the  sale  of  Motz  tires  will  be  handled  a* 
a  part  of  tne  work  of  the  Goodyear  motor  truck  tire  depart- 
ment, under  the  direction  of  C.  W.  Martin.  Jr.,  manager  of 
that  department 

New  York  City,  Jan.  8— The  United  States  Rubber  Co. 
hold  its  board  of  directors'  meeting  yesterday,  after  which 
it  was  announced  that  the  treasurer's  statement  as  sub- 
mitted to  the  meeting  showed  the  net  earnings  of  the  com- 
pany for  11  months  from  January  1  to  November  30,  1914, 
sufficient  to  cover  the  dividends  declared  for  the  year  1914, 
including  those  declared  yesterday,  which  were  2  per  cent,  on 
its  preferred  and  1  1-2  per  cent,  each  on  its  second  preferred 
and  common  stocks,  payable  January  30,  to  holders  of 
record  of  January  15.  There  was  no  estimate  of  the  Decem- 
ber earnings  submitted,  but  whatever  they  may  be  will  be 
additional  to  the  dividend  requirements,  according  to  a  state- 
ment given  out  by  President  Samuel  P.  Colt  after  the 
meeting. 

Prices  Reduced  on  Aermore  Exhaust  Horns 

Milwaukee.  Wis.,  Jan.  11— The  Fulton  Co.,  manufacturer 
of  the  Aermore  exhaust  horn,  has  reduced  the  prices  as  fol- 
lows:   No.  1  size  is  reduced  to  $7.50;  No.  2  to  $6.50  and  No 

3  tn  J5.50. 
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Market   Reports   for   the  Week 

NEW  YORK  CITY,  Jan.  13— The  dropping  of  fine  Up- 
Kiver  Para  rubber  from  $0.72  to  $0.67  was  the  most 
important  change  in  this  week's  market  reports.  The  an- 
nouncement on  Saturday  of  the  lifting  of  the  embargo  on 
plantation  rubber  from  Liverpool  and  London,  brought  the 
price  of  Para  down  to  $0.67  with  no  change  up  to  Tuesday. 
On  Tuesday  the  offerings  in  all  grades  of  crude  rubber  was 
light  and  the  prices  ruled  steady,  especially  in  fine  Up-Rivcr 
Para.  A  few  changes  of  small  importance  occurred  in  the 
metal  markets.  Tin  went  up  $0.13  and  electrolytic  and  Luke 
coppers  rose  $0.00  1-3  and  $0.00  3-8  respectively.  Antimony, 
which  is  in  fair  demand  and  firm,  closed  at  $0.14  1-2  a 
pound  at  a  gain  of  $0.01.  Lead  went  down  $0.10  per  100 
pounds,  closing  at  $3.70.  There  was  nn  active  market  this 
week  for  linseed  oil  which  rose  $0.04,  closing  at  $0.54.  Cot- 
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Hudson  Sales  for  5  Months  $7,500,000 

New  York  City.  Jan.  9 — The  Hudson  Motor  Car  Co.,  De- 
troit, Mich.,  according  to  statements  given  out  at  the  auto- 
mobile show  in  this  city,  made  a  sales  record  of  $7,500,000 
in  the  5  months  between  July  1  and  December  1,  1914.  This 
;ate  of  sales  compares  with  $3,000,000  in  the  same 
.  of  a  year  ago,  and  is  an  increase  of  150  per  cent, 
are  now  10,000  Hudsons  of  the  light  six  model  in  use  in 


forty-three  different 

Offer  of  $61,000  for  Pope  West  Works 

Hartford,  Conn.,  Jan.  13 — Special  Telegram — The  Organ 
Power  Co.  has  made  an  offer  to  Colonel  Geo.  Pope,  receiver 
of  the  Pope  Mfg.  Co.,  of  $01,000  for  the  West  works  of 
the  Pope  company.  The  receiver  made  application  to  judge 
Milton  A.  Shumway  in  the  superior  court  for  an  order  of 
sale.  Judge  Shumway  will  give  a  hearing  on  the  applica- 
tion on  Friday,  January  22,  at  10.30  a.  m.  If  the  proposi- 
tion is  approved  by  the  court  the  purchaser  will  move  to 
the  new  location.  John  R.  Hillard  and  F.  C.  Billings  ap- 
praised the  land  on  which  the  West  works  are  located  at 
$47,200  and  the  buildings  at  $62,800. 

Judge  Shumway  yesterday  made  an  order  authorizing 
Colonel  Pope  as  receiver  to  pay  a  dividend  of  25  cents  on 
$1  to  those  creditors  who  already  have  been  paid  a  dividend 
of  10  per  cent,  and  that  creditors  may  share  equally  he  will 
pay  a  dividend  of  35  per  cent,  to  the  creditors  who  did  not 
share  in  the  prior  dividend  of  10 


Finplav.  O.,  Jan.  11 — W.  D.  McCaughey  has  been  dis- 
charged as  receiver  of  the  Adams  Bros.  Co.,  builders  of  the 
Adams  truck.  A  reorganization  scheme  has  been  completed. 
Old  stockholders  have  surrendered  all  their  stock  and  in 
return  received  25  per  cent,  back  in  the  reissue,  the  balance 
of  $140  000  being  sold  to  other  parties.  The  capital  stock 
of  the  company  is  now  $300,000,  at  $100  per  share.  Murray 
Irwin,  of  Jackson.  Mich.,  is  the  new  general  manager,  and 
C.  Ml  Carter,  also  of  Jackson,  is  secretary.  The  selling 
force  of  the  company  will  be  completely  reorganized. 


To  Permit  Rubber 
Exports  to  U.  S. 

England  Will  Allow  Shipping 

of  Plantation  Product  to  this 

Country  Under  Guarantees 

NEW  YORK  CITY.  Jan.  11-The  British  Government  has 
provisionally  come  to  an  agreement  with  the  American 
rubber  exporters  in  Great  Britain  which  will  permit  of 
licenses  being  given  under  proper  guarantees  for  the  export 
of  plantation  rubber  to  the  United  States  from  London  and 
Liverpool. 

A  statement  issued  by  the  British  Embassy  at  Washington 
said:  "Manufacturers  wishing  to  obtain  largo  shipments  will 
be  required  to  give  a  bond  through  their  agent  in  London. 
In  other  cases  shipments  will  be  allowed  to  approved  manu- 
facturers and  dealers  who  signify  their  willingness  to  sign 
appropriate  guarantees.  Shipments  will  be  addressed  to  a 
bank  in  New  York  City,  which  will  not  deliver  rubber  until 
the  purchaser  has  signed  and  deposited  guarantee  with  Hi* 
Majesty's  Consul  General  at  New  York  City  and  he  sanc- 
tions delivery." 

The  slatrmrnt  goes  on  to  state  that  manufacturers  In  the  United 
States  must  guarantee  not  to  export  any  raw  waste  or  reclaimed 
rubber  except  to  United  Kingdom  or  British  possessions;  not  to 
ae.ll  rubber  now  delivered,  but  to  use  It  In  own  factory  ;  to  execute 
orders  for  manufactured  goods  from  neutral  European  countries 
from  slocks  In  United  Kingdom.  Shipment  to  manufacturers  who 
have  given  a  bond  will  be  allowed  direcL 

The  above  announcement  has  Imparted  a  weaker  tone  to  the  local 
rubber  market  and  prices  declined.  Fine  Up-River  l'ara 
2  centa.  quoting;  at  t  (".  Hale  crepe  from  Ceylon,  which 
formerly  quoted  at  1. 76  and  $.77.  dropped  on  Saturday  to 
Small  Bales  were  reported  with  the  decline.  Plantation  rubber  in 
I^ondon  advanced  4  centa,  quoting:  at  I 

A  committee  of  rubber  manufacturers  has  been  formed  to  see 
that  the  conditions  of  the  British  embargo  are  lived  up  to  as  far 
as  la  possible,  so  as  to  prevent  the  restoration  of  the  export  pro- 
hibiting order.  This  committee  has  Informed  the  Treasury  Dept. 
at  Washington  that  It  will  organise  a  service  to  prevent  the  falsi- 
fication of  manifests  which  might  involve  re-exports  of  the  British 
rubber  -  products,  and  It  will  establish  a  secret  service  or  Institute  a 
clearing  house  to  guard  against  trading  In  rubber  under  false 
pretenses  or  without  authority. 

Favorable  news  has  been  received  from  B.  G.  Work  of  the  Good- 
rich company,  who  went  to  London,  to  co-operate  with  the  British 
dealers,  who  found  themselves  overloaded  with  an  enormous  stock 
of  erude  rubber  which  they  were  not  allowed  to  sell. 

It  is  stated  that  it  will  be  2  weeks  before  the  machinery  for 
operating  this  plant  will  be  completed.  It  Is  the  opinion  of  well 
Informed  members  of  the  rubber  trade  that  It  will  take  at  least 
a  month  before  rubber  can  be  landed  In  New  York  City  from  l*m- 
don.  American  manufacturers,  It  is  said,  own  about  2,000  tons  of 
in  various  warehouses  in 


Engineers  Visit  New  Departure  Plants 

New  York  City,  Jan.  9 — A  party  of  consulting  engineers 


nnd  engineers  representing 
Motors,  Overland,  Chevrolet 


the  Packard,  Peerless,  General 
Auburn  and  a  number  of  other 


automobile  companies  yesterday  inspected  the  ball-bearing 
plants  of  the  New  Departure  Mfg.  Co.,  in  Hartford  and 
Bristol,  Conn.  The  trip  from  New  York  was  made  in  special 
pullmans,  via  Hartford,  where  2  hours  were  spent  at  the 
plant.  The  journey  from  Hartford  to  Bristol  was  made  by 
automobile  and  the  afternoon  was  spent  in  an  inspection  of 
the  works  under  the  guidance  of  General  Manager  DeWitt 
Page  and  Chief  Engineer  Frederick  G.  Hughes. 

Finolay,  O.,  Jan.  11 — The  Lauth-Juergens  Motor  Car  Co., 
of  Fremont,  has  decided  to  increase  its  capital  stock  from 
$150,000  to  $250,000,  to  provide  capital  to  furnish  motor 
trucks  for  European  countries.  The  company  has  a  large 
of  , 


Nkw  York  City.  Jan.  11— Ferdinand  Jehle's  address  was 
given  as  the  Commercial  Testing  laboratories,  Detroit,  in 
The  Automobile  for  January  7.  It  should  have  been  Auto- 
mobile Club  of  America,  where  Mr.  Jchlc  holds  the  position 
of  laboratory 
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Austin  Wins  Two- 
Speed  Axle  Suit 

Apple  Charges  Infringement  of  Patent 
on  Starting  and  Lighting 
System 


GRAND  RAPIDS,  MICH.,  Jan.  9— A  decision  in  favor  of 
Walter  S.  Austin,  of  the  Austin  Automobile  Co.  was 
rendered  yesterday  in  his  suit  against  the  Cadillac  Motor 
Car  Co.,  Detroit,  charging  the  latter  with  infringing  his  two- 
speed  axle  patent  in  the  axles  used  by  the  Cadillac  company 
during  11)14.  District  Judge  C.  W.  Sessions  has  declared  the 
Austin  patent  claims  valid  and  also  infringed  and  the  decree 
will  be  entered  granting  an  injunction  and  ordering  an  ac- 
counting. The  plaintiff  will  recover  costs.  The  Cadillac 
company  will  appeal  to  a  higher  court. 

This  milt  for  Infringement  was  started  In  July,  1914.  by  Mr 
Austin,  who  claimed  that  the  Cadillac  company  hud  been  Infring- 
ing patent  No.  1.091.618.  Issued  to  him  March  31.  11.14. 

The  com  ('a  decision  analyzed  the  case  nl  length  and  affirms 
that  "The  Invention  belonged  to  the  plaintiff  and  not  tq  the  de- 
fendant" In  referring  to  the  two-speed  axle  construction.  Kurther: 
"Defendant'*  (Cadillac)  two-speed  mechanism  Is  almost  an  exact 
copy  of  plaintiff's  patented  structure  except  as  to  two  changes  or 
modifications;  probaMy  truide  for  the  purpose  of  avoiding  In- 
fringement .  .  ,  these  changes  or  modifications,  however,  are 
not  material  upon  the  question  of  Infringement  of  the  claims  here- 
under considered.  In  plaintiff  s  (Austin!  machine  one  of  the  gears 
upon  the  rear  axle  Is  secured  to  the  differential  housing  and  the 
other  gear  is  loose  and  revoluble  Independently  of  the  first,  and  one 
of  the  pinions  la  loose  upon  the  propeller  shaft  and  revoluble  Inde- 
pendently of  the  other.  In  defendant's  machine  the  two  gears  upon 
the  rear  axle  are  secured  to  each  other  and  to  the  differential 
housing,  while  both  pinions  upon  the  propeller  shaft  are  loose. 
This  change  made  necessary  a  further  change  In  the  clutch  which 
operates  to  engage  and  disengage  the  gears.  I'lalntlff's  (Austin) 
clutch  is  necessarily  doubled  with  a  lever  connection,  one  operating 
the  loose  gear  upon  the  nxle  and  the  other  the  lon»e  pinion  upon 
the  propeller  shaft.  Defendant's  (Cadillac)  clutch  Is  a  single  one 
of  the  sleeve  pattern  operating  the  two  louse  pinions  upon  the 
propeller  shaft.  It  may  he  conceded  that  defendant's  device  is  an 
Improvement  upon  thai  of  the  plaintiff,  but  mere  Improvement  does 
not  avoid  Infringement.  .  .  .  That  the  plaintiff  made  a  distinct 
step  In  advance  of  the  prior  art  cannot  be  denied.  .  .  Ills  two- 
speed  direct  drive  mechanism  can  be  and  has  been  successfully  used 
and  operated.  ...  In  Its  efforts  to  show  an  anticipation  of  plain- 
tiff's claimed  Invention,  defendant  has  cited  and  referred  to  seven- 
teen patents,  foreign  and  domestic.  Kach  is  fur  a  combination. 
-  .  Some  of  these  patented  structures  have  existed  only  upon 
paper,  others  have  been  found  Inoperative,  and  none  of  them  con- 
tains all  of  the  essential  elements  of  the  plaintiffs  combination 
Probably  the  most  prominent  feature  of  plaintiffs  combinallun  Is 
"the  outer  gear  and  pinion  being  of  higher  ratio  than  the  Inner 


Files  Wire  Wheel  Patent  Suit 

CLEVELAND,  O.,  Jan.  9—  Action  charging  infringement  of 
his  patent  on  wire-spoked  wheels  was  brought  in  United 
States  district  court,  Cleveland,  January  5,  by  John  Vernon 
Pugh,  of  Allesley,  England,  against  the  Winton  Motor  Car 
Co.  Mr.  Pugh  is  represented  by  Augustus  B.  Stoughton.  at- 
torney, 1506  Land  Title  Building,  Philadelphia.  He  asserts 
title  to  patent  No.  1,047,702,  issued  December  17,  1U12.  an 
improvement  in  wire  spoked  wheels  for  automobiles.  He 
charges  that  wheels  made  by  the  Houk  Mfg.  Co.,  of  Buffalo, 
which  he  calls  an  infringement  on  his  patent,  are  used  in 
the  equipment  of  Winton  cars  and  asks  an  injunction  against 
the  Winton  company  and  damages,  to  an  extent  that  he  al 
leges  can  be  proved  in  court. 

Apple  Sues  for  Patent  Infringement 

New  York  City,  Jan.  12— Vincent  G.  Apple,  president  of 
the  Apple  Electric  Co.,  Newark,  N.  J-  has  started  suit 
against  a  New  Jersey  dealer  in  automobiles  which  automo- 
biles are  being  sold  with  the  Delco  starting  and  lighting  sys- 
tem, the  suit  being  for  infringement  of  patent  No.  1.079.090 
issued  to  Mr.  Apple.  November  18,  1913.  It  is  claimed  that 
the  Delco  system  infringes  this  patent  which  refers  to  a  ma- 


chine for  generating  electricity  as  well  as  cranking  a  gaso- 
line motor,  the  two  functions  being  combined  in  the  one  unit 
The  patent  alleged  infringed  refers  to  the  methods  of  driving 
the  main  shaft  of  the  machine  which  is  driven  at  one  end 
from  the  gasoline  engine  as  a  generator  but  must  be  provided 
with  means  at  the  opposite  end  for  cranking  the  motor.  The 
patent  is  claimed  to  embrace  automatic  means  between  the 
generator-starter  shaft  and  the  gasoline  engine  shaft  which 
provide  for  disconnecting  at  this  end  when  the  cranking  mo- 
tor is  starting  the  engine;  and  to  incorporate  means  at  the 
flywheel  end  for  manually  engaging  a  pinion  with  the  toothed 
flywheel  rim.  The  connection  at  the  forward  end  of  the 
shaft  also  is  claimed  to  incorporate  means  wherebv  after 
the  generator-starter  is  disconnected  in  starting  and  the  gas- 
oline motor  speeds  up  the  automatic  means  will  engage  and 
drive  the  generator-starter  for  battery  charging  purposes. 

Regal  Eight  at  $1,250,  Four,  $650 

Detroit,  Mich.,  Jan.  13 — Special  Telegram — The  Regal 
Motor  Car  Co.  expects  to  have  at  the  Chicago  show  the  two 
new  cars  which  will  feature  the  line  for  tne  coming  year. 
These  are  an  eight-cylinder  design  to  sell  at  $1,250  and  a 
small  four-cylinder  car  at  $fi50.  Both  are  to  be  in  cither 
roadster  or  touring  form.  The  eight  is  a  40-horsepowcr  car 
with  a  2  7-8  by  4  1-2  V  motor,  the  two  blocks  of  four  cylin- 
ders being  at  90  degrees  on  the  crankcase.  The  usual  eight- 
cylinder  practice  will  be  adhered  to,  the  crankshaft  having 
four  throws  and  two  rods  connecting  to  each.  Silent  chain 
drive  for  the  camshaft  is  used,  and  the  only  thing  between 
the  blocks  is  the  Stewart  carbureter,  which  is  fed  by  the 
Stewart  vacuum  fuel  feed.  The  starting  and  lighting  is  by 
two-unit  system  with  the  generator  driven  by  silent  chain 
from  the  crankshaft  with  1  to  1  ratio.  The  ignition  dis- 
tributer is  a  part  of  it.  The  starting  motor  gears  to  the  fly- 
wheel with  30  to  1  reduction.  The  oiling  is  force  feed 
through  the  crankshaft  and  the  connecting-rods. 

This  motor  is  interchangeable  with  the  regular  Regal  four- 
cylinder  engine  on  the  standard  Regal  chassis.  The  wheel- 
base  is  112  inches,  with  gearset  in  unit  with  the  rear  axle, 
which  is  three-quarter  floating,  and  the  propeller  shaft  is 
inclosed  in  a  torque  tube.  Tires  are  33  by  4  and  rear  springs 
three-quarter  elliptic. 

The  small  four-cylinder  type  has  a  3  3-8  by  3  3-4  block 
unit  power  plant,  the  three-speed  gearset  in  unit  being  a 
new  feature  to  Regal  construction. 

Electric  cranking  and  lighting  is  by  a  single  unit  system, 
the  drive  being  through  a  silent  chain  to  the  crankshaft 
Other  specifications  include  106-inch  wheelbase,  30  by  3  1-2 
tires,  cantilever  rear  springs  and  floating  rear  axle. 

Fred  W.  Haines,  president  of  the  Regal  company,  today 
reported  that  great  interest  is  being  shown  in  the  new  models, 
production  of  which  is  to  begin  at  once. 

Ross  Eight-Cylinder  Car  Enters  Market 

Detroit.  Mich.,  Jan.  13 — S/xrinJ  Telegram — The  Ross  A 
Young  Machine  Co.,  prominent  in  the  parts  and  machining 
business  of  the  city  and  heretofore  concerned  in  the  making 
of  automobiles  for  another  concern,  has  entered  the  car- 
making  business  itself  with  the  Ross  eight,  which  is  to  sell 
for  $1,350  in  five-passenger  touring  form.  The  eight-cylinder 
engine  is  made  by  the  concern  in  its  own  factory  nnd  has 
the  usual  two  blocks  of  four  cylinders  arranged  on  the  com- 
mon crankcase  at  an  angle  of  90  degrees  to  each  other.  The 
cylinders  have  a  bore  of  3  inches  and  a  stroke  of  4  1-2 
inches,  and  there  is  nothing  in  the  V  between  the  two  b'ocks 
except  the  carbureter.  The  camshaft  is  above  the  crankshaft 
and  drives  through  silent  chain.  The  three-bearing  crank- 
shaft is  the  same  in  form  as  that  used  in  eights  already 
brought  out.    Connecting-rods  attach  to  it  in  hinee  fashion. 

The  Stewart  vacuum  system  of  fuel  feed  is  employed,  and 
oiling  is  by  force  feed  to  the  cylinder  walls,  the  crankshaft 
and  the  camshaft.  The  startinc  and  lighting  equipment  is 
of  the  single  unit  tvpe,  the  combined  motor  generator  being 
placpd  on  the  trearbox  and  driving  through  silent  chain  to 
the  flywheel  with  a  3  to  1  reduction. 

The  motor  is  three-point  suspended  and  by  having  the 
three-speed  gearset  integral  with  it.  forms  the  usual  unit 
power  plant  design.  Other  specifications  of  the  car  are  115- 
inch  wheelbase.  34  by  4  tires  on  wood  wheels,  onen  drive- 
shaft  fitted  with  two  Spicer  universal*  and  Timken  front 
and  rear  axles,  the  latter  being  n  floatintr  construction.  The 
rear  springs  are  long  three-quarter  ellintics.  Finish  of  the 
Ross  car  is  very  attractive,  the  upholstery  being  Spanish 
leather. 

John  L.  Ross  stnted  today  that  his  concern  is  taking  step? 
to  perfect  a  dealers'  and  sales  organization  and  that  from 
500  to  1,000  cars  are  to  be  marketed  this  year. 
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Cooper,  in  Stutz,  Wins  Point  Loma  Race 


Carlson's  Maxwell  Sets 
Non-Stop  Mark  of 
305.082  Miles 

Finish  in  Point  Loma  Road  Race 

Car  Driver  M.P.n. 

Stutz  Cooper   65.05 

Maxwell  Carbon   63.98 

Duesenberg  Alley   62.77 

Mercer  Ruckstell  .  57.56 

Alco.  Taylor    54.10 

Earf  Cooper  In  the  Slutr  with  which  he  won  the  305.IM2.mlte  Point  Loma  road  race  at       Duesenberg  -  O'Donnell  •  Callaghan  run- 

65.05  miles  per  hour  ning  at  finish. 


SAN  DIEGO,  CAL.,  Jan.  9— Special  Telegram— Driving 
with  rare  judgment  of  pace  and  reducing  repair  time  to 
the  minimum,  Earl  Cooper,  in  the  Stutz,  won  the  305.082- 
mile  Point  Loma  road  race  in  4:40:10  1-5,  or  an  average  of 
65.05  miles  per  hour. 

A  Non-Stop  Record 

It  was  a  hard-fought  victory,  the  winner  crossing  the  tape 
only  90  seconds  ahead  of  Carlson,  the  Maxwell  driver  and 
another  native  son,  who  took  second  place  and  incidentally 
hung  up  a  new  world's  non-stop  record  of  305.082  miles. 
Cooper  covered  the  fifty-one  laps  of  the  dangerous  5.982- 
mile  course  in  4  hours  40  minutes  10  4-5  seconds,  an  aver- 
age of  65.06  miles  per  hour.  Cooper's  time  today  is  the  slow- 
est in  his  speedy  career  and  the  slowest  ever  made  in  any 
race  on  the  coast  since  the  inaugural  of  the  Santa  Monica 
event  in  1910,  when  Harris  Hanshue,  at  the  wheel  of  an  At>- 
person,  averaged  64.45  miles  per  hour  in  leading  the  field 
home.  Today's  time,  however,  is  considered  remarkable  for 
the  San  Diego  course  which  has  a  number  of  grades  and, 
moreover,  is  new,  consequently  not  being  as  fast  as  the  Santa 
Monica  and  Corona  roads  on  which  world's  speed  records 
have  been  attained. 

Time  Waa  Slow 

Because  of  the  slow  time,  Carlson's  non-stop  achievement 
at  a  rate  of  63. 98  miles  per  hour  loses  much  of  the  punch 
that  a  feat  of  this  sort  generally  carries.  True,  he  bettered 
the  mark  of  Barney  Oldficld,  who  drove  301.81  miles  without 
a  single  halt  in  the  recent  Corona  speed  massacre,  but  Carl- 
ton's average  today  was  more  than  20  miles  an  hour  less. 

Third  place  in  today's  contest  went  to  Tom  Alley,  the  speed 
meteor  among  the  unknowns  who  forged  to  the  front  last 
sea-ton.  De  Palma's  former  mechanician,  who  was  at  the 
wheel  of  a  Duescnberg,  got  the  checkered  flag  10  minutes 
after  Carlson  shot  over  the  line,  but  he  was  a  more  serious 
contender  than  the  comparative  times  at  the  finish  show. 
Alley  went  to  the  front  at  the  start  of  the  race  and  although 
forced  to  surrender  this  coveted  position  at  the  completion  of 
108  miles,  he  was  always  up  with  the  leaders  and  running 
dangerously  close  to  the  pacemaker. 

First  prize  was  $5,000;  second  $2,500;  third.  $1,250; 
fourth,  $760;  and  fifth,  $500. 

Only  two  other  cars,  out  of  a  field  of  eighteen  starters, 
finished.  Guy  Ruckstell,  the  young  California  protege  of 
George  Bentel  and  the  driver  of  the  No.  5  Mercer,  took  fourth 
money  after  playing  in  hard  luck  throughout  the  contest. 
After  completing  six  circuits  of  the  course,  he  lost  an  entire 
lap  when  forced  to  stop  three  times  to  repair  a  sticking  air 
gauge.  With  the  race  half  over,  he  lost  more  ground  in  mak- 
ing a  tire  change  and  taking  on  fuel.  Engine  trouble  cost 
him  another  lap  at  the  end  of  215  miles.  But  Ruckstell  was 
game  and  won  $750. 

The  last  contestant  to  get  the  checkered  flag  was  William 
Taylor,  driving  the  same  Alco  which  defeated  Ralph  de 
Palms'*  crippled   Mercedes  in  the  grand  prize  at  Santa 
Monica  last  February.    Taylor's  car  was  the  slowest  on  the 
course    It  was  lapped  several  times  by  the  leaders  before  the 
race  was  half  over  but  kept  religiously  and  gamely  to  its 


touring  car  pace  and  gradually  climbed  up  into  seventh 
position.  Jack  Callaghan,  in  a  Duescnberg,  pushed  the  Alco 
hard,  however,  until  the  fortieth  lap  when  a  burnt  out  coil 
made  a  stop  imperative.  The  stop  was  costly  and  although 
Callaghan  resumed  the  chase,  there  was  not  enough  speed 
in  his  mount  to  overtake  the  rattling  Alco  and  capture  last 
prize  money. 

When  Taylor  finished  with  an  average  of  54.1  miles  per 
hour,  Callaghan'8  was  the  only  car  running  and  was 
flagged  in.    Cooper,  the  winner,  used  Firestone  tires. 

A  Gruelling  Teat 

That  It  waa  a  Kruelllnic  H  oi  for  the  rur«  l>  evidenced  by  the  fact 
that  only  plx  machines  out  of  eighteen  starters  were  running  when 
the  race  waa  called  and  that  when  the  content  waa  half  over,  only 
ten  were  thundering  over  the  roads.  The  first  lap  waa  a  circuit  of 
trouble  for  the  drivers.  Klein  did  not  even  ret  across  the  wire.  At 
the  start,  he  twisted  off  a  pinion  shaft,  locking  the  whole  rear  end 
of  the  King.  The  car  could  be  pushed  back  but  all  the  officials  on 
the  course  could  not  shove  It  forward  an  Inch. 

The  Gordon  Special  failed  to  complete  a  lap.  It  struck  a  railroad 
crossing  on  the  backstrctch  and  blew  three  tlrea  simultaneously  and 
tore  off  radiator  In  collision  against  a  curb  The  alienators  escaped 
Injury  by  a  mlrnrle  and  Huntley  Gordon,  the  driver,  was  fortunate 
to  get  out  unhurt 

Callaghan,  driving  the  No.  10  Duesrnherg.  wrecked  hla  car  on  the 
first  lap.  He  missed  the  curve  at  the  Talbot  street  turn  and  crashed 
head  on  Into  a  telegraph  pole.  He  suffered  the  only  injury  of  the 
day,  breaking  two  teeth  when  hla  face  was  shoved  against  the  steer- 
ing wheel,  but  later  relieved  Eddie  O'Donnell,  hla  teammate. 

Rob  Kurmnn.  with  the  Bolllot  Indianapolis  Peugeot,  atarted  with 
Oldfleld  and  Cooper  as  one  of  the  favorites  but  went  out  on  the 
seventh  lap  with  a  broken  connection.  On  the  same  lap,  the  No.  II 
Marmon  encountered  spark  plug  trouble  and  ita  driver.  Cadwell, 
sprained  hla  wrist  when  he  humped  over  the  car  tracks.  He  waa 
relieved  by  Tony  Janette.  who  completed  another  circuit  of  the 
course  before  he  was  forced  to  dock  the  car  permanently  because  of 
a  cracked  cylinder. 

The  Tahia,  with  skyrocket-shaped  oil  tank  on  the  hood,  failed  Ita 
driver,  Gable,  on  the  eleventh  lap  when  It  was  running  fourth.  A 
broken  wrlat-pin  forced  him  to  leave  it  beside  the  road  In  the  Can- 
yon. A  flying  atone  broke  a  gas  line  on  the  No.  11  Mercer  and  put 
tyouia  Nikrent  out  ol  the  running  nn  the  fourteenth  lap. 

When  showing  the  way  to  the  field  on  the  twenty-third  lap.  Kddle 
Rickenbacher  broke  u  connecting-rod  on  the  I'eugeot.  The  Carllng 
special  burned  out  a  connecting  rod  bearing  on  the  twenty-fifth  lap 
when  running  In  ninth  place. 

Barney  Oldfleld  waa  a  dangerous  contender  until  the  thirty- 
seventh  lap.  when  he  retired  the  Maxwell  with  engine  trouble,  the 
exact  nature  of  which  will  nn|  be  known  until  the  car  la  torn  down 
Spark  plug  trouble  bothered  him  .  he  changed  a  complete  set  twice, 
once  on  the  seventeenth  and  again  on  the  twenty-seventh  lap.  losing 
much  time. 

McCarthy,  upon  the  No.  9  Peugeot,  was  in  fifth  place  on  the  forty- 
flral  lap  when  his  mount  suffered  a  broken  connecting-rod  bearing 
near  the  Kossville  turn.  On  the  same  lap  In  the  Canyon.  O'Donnell 
burnt  out  a  coll  and  waa  relieved  by  Callaghan,  whose  losa  of  two 
teeth  did  not  prevent  him  from  running  to  the  pita,  repairing  the 
damage  to  the  car  anil  plucklly  but  vainly  resuming  the  race 
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The  cars  were  started  in  pairM  ai  30-second  intervnls,  Of  the 
nineteen  entered,  Harry  Oram's  Sunbeam  was  the  only  machine 
that  waa  not  nt  the  tape.  Grant  made  his  nomination  at  the  pro- 
verbial eleventh  hour,  after  conferring  with  the  promoters,  but  thin 
received  a  wire  from  William  Zeiglcr.  the  owner  of  the 
speed  creation,  ordering  a  withdrawal. 
Tom  Alley  went  to  the  front  at  the  start  and  held  the  position  of 
pacemaker  for  eighteen  laps  when  he  was  passed  by  Rlrkenhacher's 
Peugeot.  The  French  ear  showed  the  way  for  four  more  lap*  and 
then  was  eliminated,  Cooper's  StuU  moving  up  automatically  to 
rlrst  place  and  holding  the  lead  until  the  end. 

Carlson  started  well  down  the  list  but  worked  up  gradually.  He 
was  running  third  on  the  twenty-seventh  lap  and  moved  up  to 
second  on  the  thirty-third.  At  one  time,  he  was  only  52  second*, 
iistern  Cooper  but  never  cauxht  the  Slut*. 

Fifty  thousand  spectators  witnessed  the  race  which  was  pro- 
moted by  the  AI  Ruhr  temple  of  the  Mystic  Shrine  to  advertise  the 
I'anama-Cailfornia  exposition,  which  opened  here  New  Year  s  day. 
One  hundred  nobles  guaranteed  llixi  each,  making  a  purse  of 
110.000.  which  waa  spilt  five  ways—  JJ, 000  for  the  first.  12.500  for 
second.  $1,250  for  third,  ITCO  for  fourth  and  $:.00  for  fifth  place. 
An  additional  $2,500  was  hung  up  to  ho  awarded  the  winner  If  the 
record  waa  broken.    The  money  is  still  in  the  bank 


Stutz  Wins  50-Mile  Tucson  Race 

Tucson,  Ariz.,  Jan.  9— Averaging  64  mileB  an  hour  over 
a  track  that  was  soft  and  badly  cut  up  on  the  turns,  Dick 
Clarke,  driving  a  local  Stutz  racer  owned  by  Harold  Stein- 
feld,  won  the  first  race  held  in  Tucson  under  the  auspices 
of  the  A.  A.  A.  The  race  was  for  50  miles  and  was  held  on 
a  recently  completed  mile  track  and  was  for  a  purse  of  $1,000. 
Clarke  started  last  in  a  field  of  eight  and  drove  a  consistent 
race  to  the  finish,  passing  one  competitor  after  another.  At 
the  finish  he  was  3  1-2  miles  ahead  of  "Red"  Brewer,  who 
took  second  place  in  a  Marmon.  Clarke's  time  was  1:53:13 
and  Brewer's  1:59:02.  Maxwell,  at  the  wheel  of  a  Fiat, 
finished  third  in  2:05:59.  Billy  Delano  was  fourth  in  a  Moon: 
time,  2:09:54.  Various  troubles  caused  the  other  cars  which 
started  to  drop  out  before  the  finish. 

California  Grand  Prix  Is  Venice  Race 

Venice,  Cau,  Jan.  6 — The  Venice  road  race  which  is 
scheduled  for  March  17  is  to  carry  the  name  of  the  Cali- 
fornia Grand  Prix.  This  announcement  was  made  today  by 
Leon  T.  Shettler,  chairman  of  (he  racing  committee  of  the 
Western  Automobile  Assn. 

The  Venice  course  has  been  changed  and  the  motor  park- 
way offers  greater  speed  possibilities  than  ever.  One  turn 
has  been  eliminated  entirely  and  the  remaining  turns  are  to 
be  widened  into  sweeps  and  banked,  making  what  is  expected 
to  be  the  fastest  motor  race  course  on  the  Pacific  Coast. 

Weed  Hangs  Up  Prize  for  Vanderbilt 

San  Francisco,  Cal.,  Jan.  4  — Drivers  in  the  Vanderbilt 
and  Grand  Prix  races,  to  be  held  here  February  22  and  27, 
will  compete  for  other  valuable  prizes  besides  the  $16,000  in 
cash  prizes  mentioned  in  the  entrv  blanks  and  the  Vanderbilt 
and  Grand  Prize  cups.  The  Weed  Chain  Tire  Grip  Co.,  Bridge- 
port, Conn.,  has  offered  to  put  up  as  a  trophy  a  Weed  Chain 
bag  filled  with  silver  dollars,  amounting  to  approximately 
$250.  This  will  go  to  the  driver  who  sets  the  fastest  pace 
for  the  first  100  miles  of  the  Vanderbilt  cup  race. 

Stevens-Duryea  Stops  Manufacturing 

Chicopeb  Falls,  Mass.,  Jan.  11 — The  Stevens-Duryea  Au- 
tomobile Co.,  this  city,  has  notified  all  of  its  selling  repre- 
sentatives that,  owing  to  the  financial  depression  and  general 
uncertainty  of  business  the  further  manufacture  of  Stevens- 
Duryea  cars  and  the  bringing  out  of  new  models  has  been 
definitely  postponed.  The  company  has  on  hand  spare  parts 
to  the  value  of  $1,500,000  for  the  14,000  Stevens-Duryea  cars 
now  in  use  and  will  continue  the  manufacture  of  spare  parts 
to  meet  all  requirement*. 

The  Stevens-Duryea  Co.  is  entirely  free  from  debt  and 
owns  two  factories,  both  of  which  are  free  of  incumbrances. 
One  is  a  new  plant  completed  3  years  ago  and  located  in  East 
Springfield,  and  the  other  is  the  old  plant  of  the  company  in 

Van  Alstyne  Advertising  Manager 

Mew  York  City,  Jan.  13— T.  B.  Van  Alstyne  has  been  ap- 
pointed advertising  manager  of  the  Class  Journal  Co..  pub- 
lisher of  The  Automobile,  with  headquarters  at  239  West 
Thirty-ninth  street,  this  city. 


Six  Packard  Worm 
Drive  Trucks 

Models  Range  from  1  to  6  Tons  Capac- 
ity—All Are  Separate  Engin- 
eering Designs 

pvETROIT,  MICH.,  Jan.  11— The  Packard  Motor  Car  Co. 
\J  hus  a  new  line  of  motor  trucks  which  range  in  capacities 
from  1  to  6  tons.  These  have  been  in  the  process  of  de- 
velopment for  3  years  and  have  overhead  worm  drive  with 
the  control  centralized  below  the  steering  wheel  and  on 
the  steering  column,  which  feature  also  characterizes  the 
passenger  vehicles  of  Packard  make. 

The  1-ton  model  marks  the  entrance  of  the  big  company 
into  the  field  of  light  duty  vehicles.  A  point  is  made  of 
the  fact  that  each  of  the  six  models  is  a  separate  engineer- 
ing design  and  that  for  this  reason  they  do  not  all  adhere 
to  exactly  the  same  construction,  although  in  the  main  they 
are  all  built  along  the  same  lines. 

The  details  of  the  1-ton  and  the  two  heavier  models,  the  5-  and  »• 
ton,  nre  not  completely  divulged  nt  this  time,  but  specifications 
of  the  2.  3  and  4  tonncrs  nre  available.  They  all  Incorporate  four- 
ryllndrr  block-cast  engines  which  nre  three-point  suspended. 
They  have  left  drive  and  left  control,  shaft  drive  direct  to  the  worm 
and  three-speed  gearscts  They  nre  automatically  governed  and 
provision  Ik  made  for  electric  lighting  and  cranking.  Another 
feature  Is  the  power  take-off,  which  makes  It  a  simple  matter  to 
drive  Independent  mechanism  by  the  truck  power. 

The  3-  and  4-ton  models  have  a  4  1-2  by  G  1-2  motor  of  II. 4  S.  A.  E. 
horsepower.  It  has  four-bearing  crankshaft  and  camshaft  and  In- 
corporates a  multiple  dry-disk  clutch.  The  drive  Is  through  the 
progressive  three-speed  gearset  to  the  worm  gearing.  The  worm 
Is  of  the  straight  type,  and  of  steel,  while  the  wheel  Is  of  bronze 
Tlmkrn  bearings  nre  used  In  the  axle  construction,  which  Is  float- 
ing. The  frame  Is  a  channel  section  and  suspension  by  semi- 
elliptic  springs  all  round.  The  wheelbnse  of  either  model  Is  IS  feet 
standard,  or  15  feet  optional.  The  3-ton  has  3«  by  5  Urea  and  the 
4-tnn  the  same  size  front  tires  and  40  by  5  rear.  The  rear  est  are 
dual*  In  either  case. 

The  2-ton  has  a  4  by  5  1-2  engine  of  25  6  horsepower,  S.  A.  K. 
rating,  and  adheres  to  the  same  general  design  throughout  as  the 
3-  and  4-ton  types.  Its  wheclhase  is  12  feet  standard  or  14  feet  in 
the  long  size,  and  tires  are  34  by  4  with  the  rear  dual. 

The  price  of  the  2-ton  truck  is  I2.xmi  of  the  3-ton  »3.400  and  of 
the  4-ton  $3.*0i>  lr  the  IV.ckard-Tlllur  system  of  lighting  and 
cranking  l«  titled  at  the  fnctory.  it  adds  $225  to  these  figures. 

The  outward  appearance  of  the  new  Packard  aeries  is  much  the 
Rime  as  the  older  models.  The  motor  is  placed  forward  of  the 
driver')"  cab  and  the  radiator  has  the  distinctive  Packard  shape. 
The  hood  is  provided  with  louvers. 

It  la  expected  that  the  engineering  department  will  have  given 
Its  O.  K.  to  the  5-  and  S-ton  models  hy  the  end  of  February,  and 
that  In  three  or  four  weeks  the  details  of  the  1-ton  will  be  forth- 
coming. 


Goodrich  Making  Millimeter  Solid  Tires 

New  York  City,  Jan.  9—  The  B.  F.  Goodrich  Co.,  Akron, 
O.,  is  helping  out  its  plant  in  Colombes,  France,  in  the  man- 
ufacture of  the  millimeter  band  tires.  The  American  plant 
has  imported  a  millimeter  mold  and  will  manufacture  these 
solid  tires  to  relieve  the  Colombes  plant,  which  is  being 
operated  by  the  French  goternment.  It  is  stated  that  350 
of  the  employees,  who  were  under  45  years  of  age,  have 
gone  to  war,  leaving  the  work  of  the  plant  on  the  hands  of 
the  older  workmen.  Both  the  French  and  English  demand 
will  be  supplied  and  buyers  of  American  commercial  vehicle* 
can  have  an  equipment  which  is  interchangeable  with 
pean  standards. 


New  York  Crrv,  Jan.  12— The 
tation  Co.  has  asked  an  injunction  to 
ment  of  the  public  hack  ordinance. 

The  company  assertB  the  average  cost  of 
cab  now  is  $0.32  a  mile,  and  it  charges  only  JO, 
crating  at  a  loss.     Under  the 
arge  would  be  less. 
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To  Nationalize  Used 
Car  Report 

Arrangements  Made  for  Dealers  All 
Over  Country  to  Co-operate  with 
Chicago  Assn. 

NEW  YORK  CITY,  Jan.  7 — The  Chicago  Automobile  Trade 
Assn.,  the  local  organization  of  automobile  and  acces- 
sory dealers,  took  its  first  active  step  today  in  its  endeavor 
to  nationalize  its  Used  Car  Central  Market  Report,  which  it 
has  been  issuing  for  several  months  and  which  is  a  complete 
r^P0^*  °£  prices  at  which  used  cars  have  been  sold  in  the 
Windy  City,  by  a  luncheon  given  at  the  Engineers"  Club  in 
this  city  and  attended  by  approximately  forty  car  dealers 
from  this  city,  Boston,  Buffalo,  Syracuse,  Rochester,  Brook- 
lyn, Newark  and  other  eastern  cities.  The  object  of  the 
meeting  was  to  lay  the  plan  before  the  eastern  dealers  in  or- 
der that  they  might  take  it  under  consideration  in  their  local 
organizations. 

As  a  result  of  today's  luncheon,  this  Used  Car  Market  Re- 
port  will  be  considered  by  the  different  dealers'  organizations 
represented  with  the  possible  thought  of  co-operating  with 
the  Chicago  organization  in  furnishing  prices  of  used  cars 
sold  in  the  different  eastern  cities,  these  to  be  incorporated  in 
the  quarterly  market  report,  thereby  giving  national  scope 
to  the  work. 

The  chicaso  asso.  Union  wax  rept  csented  l.v  tres.dent  II  \l  \1 
liwti.  Treasurer  Uci.iy  I ';i  11 1 nta ti .  and  r  w.  stlecr  I'residcm 
Allison  r»n 1 1 1 n<-. I  the  plan  of  natlnnnllzliis  these  uuiirtcrly  maikei 
reports  I.y  ha  vine  the  .  II  rtv  r»- n  I  dealers'  associations  furnish  II.. 
«"•'••"•-  ««  wh"'h  «betr  use*!  <■»«  an-  sold,  and  Inrorpoi-allnr  these 
.•rices  1"  thrir  re|*orlx.  In  order  U.  make  tht«  possiMe  the  .-..unita 
»»*  dmdc.l  Int..  WHO*  correspondlne  with  those  or  t ti  —  r-Vleial 
— erve.  This  wn»  found  unlnvoial.il-  in  New  Vork  as  llu-  metro- 
politan are.,  was  divided  amors  three  <lifT.-r.:nt  /ones,  ami  if  ,„.. 
I— .k*  were   lo  I*  nationalized  different  /ones  would   have  i  

marked  out 

Alfred  Itcevcs.  seller..!  lilimiicr  of  llu-  National  vurnmoMI. 
.•h.imU  r  of  Cnmmer.e,  Inr  .  «a»  h-artilv  in  favor  of  ha>  me  th. 
<-hha»ro  movement  lakni  ui>  In  th.-  fast.  In  speaking  or  Hi. 
mves-sity  of  .inline  a  «i.-jit<-r,  hi-  -aid  "The  avcraer  elti/.en  nho 
<  on.es  into  the  dealer's  show  riHirn  lo  sell  a  Used  oar  in  part  |..iv- 
ui.'iir  for  a  new  on<*.  Is  shrewder  than  llu-  salcsm.in  tivI.ik  t<* 
.ii^jwim-  of  a  new  ear,  and  l.ei-itusc  of  this  the  sal.-sin;iii  should 
t>.«.  ke.i    ufi   l.v    such    .in   ;in  ur.ilr   market    report   as   this  healer-. 

•  r.-  send  ally  allowing  t**n  much  mom-...  on  used  ,•„«,  Tin-  aH 
at  market  la  alwa'  *  a  rail  ins  on.-,  which  makes  It  worse  with  those 

•■iio  allow   •.>"  in  i  nli  I.  i  1 1 1.1  •  us.     'I'll.'    u  •  tag.  ■  I .  i .  I .  r  I-  i  ■- 

in  Individual  lo  la-  a  sue.  essful  Imsincss  man  Me  dots  not  keep 
Mjfn.  ielitly   rlum:    rpi'-.td   of    costs,   and    when    it    cosls   (hi-  average 

•  l.-aicr  i:.  to  111  per  .  .-tit.  lo  do  i.umIucss  in  a  hie  rlty  l:.-  rannf.i  all. a. I 
■u  Five  half  of  this  .-civu\  on  j.  used  par  trade  Th*'  a*  erase  'Ic.'.lcr 
keep*  his  ux«m1  cars  In  s|.*ck  lou  Ions,  and  their  Value-  is  i ousl.uni. 
ft  III  tiff,  a  condition  du.-  lo  the  fart  that  the  allowance  on  the  used 
i-ar  «.u  too  blah,  and  tin-  dealer  holds  on.  hoplliK  lo  realize,  hut  tin 
I.TiK-r  In-  hold*  th.'  lower  tin-  value  Tti.m-  an-  approximate!*. 
;i  ji'i>  deal,  rn  in  tin-  1'nlted  States,  ntnl  surely  this  huge  nunitiei 
should  have  some  ujitiotuil  organization,  and  this  ouf-xtioo  o' 
market  prior  Iw  .uih  of  the  rtrwt  thine*  thai  ghould  In*  .-onHiil.-reil '' 

i:  r  I'hJilfant.  K.-crrtary  of  the  ...".nuviailon  of  electrit-  iiii^^.-nur- 
.hi.  l.  K,  hai.H  l.een  worklne  with  the  dealers  In  nineteen  .  Iti.i.  . n- 
•leaiorliiK  lo  Ktiow  thtm  why  more  sane  allowain  e  mtii.1  !»•  made 
•or  u»<d  eleetrlii-.  and  w.ik  of  the  oliinlon  (Kill  praellvaJh  all  ol 
lir  dealers  wen-  holding  I ">«•  I r  own  ears  tor.  tone  with  the  hope 
of  k-.itlne  a  lileh  pine,  hut  were  finally  coiuih-IIi d  to  Hell  at  a 
Ki.rilnr.-  He  was  heartily  In  favor  of  the  ui*ed  ear  market  r.  [tort 
nn.l  w;ij<  u?.ine  h'"  efforts  to  have  all  dealers  selling  Hie  •■le-  l rli-s 
In    represented   use   swell   r.-'  iirts      One  of  Hie  ereatest  dim.-nliies. 

Mr    .  hilfaril   i-onnnlei  i  d.   of  tl;e   I   ear   problem   was  thai  th. 

.hater  failed  to  keep  re.  ord  ..f  Ihe  eosl  of  selllne  Dim-  ears  11. 
,  mum*  i,l   holdlne  II. <•   pri.  e.  sales  were  detaye.l.  whereas  If  lower 
jn.es   w.r*    in   role    fre'iuentlv    the   oars  eollld   he   snld   ten  lirn.- 
•lul.ker  and  .  onsei|ii.  nll>   at  a  smaller  loss 

It  :l  Johnnin,  preeidenl  of  the  New  Vnrk  dealers  association 
'<K.re*l  the  used  enr  mark.  t  retiorls.  and  state.l  tluit  hi-  association 
«  .s  colrie  to  con-Klcr  Ihc  adv  Isal.illt  v  of  .  ...opi-raline  in  the  ».„l. 
He   thouehl    that    ICS.    fre-,uently   the   .leale,    mad.    the   error  of  no' 

c         Ihe  sale   ..-<•  «<""r'«  ""•  '""  '•'•' 

i -m ,„,.  ,h.   used  *•:..       '  vvouh.  find  ,h.  n,se,ve,  h.-I.er  ...1  ..' 


the  end  of  Ihe  >ear  if  |he>  hud  the  co.iraee  lo  lose  s>iles  rather  than 
make  them  on  unprontahte  trades.  This  sentiment  wan  LOrronta rated 
hy  Bevet.it  ..Hi.  r  \.w  York  dealers. 

Keplesentatm  s  Iiotii  lloslon.  Uurt.ilo.  anil  oilier  .  III.  I-  all  faviued 
the  s.'li.  Hie  of  nationalisms  tin-   I'sed  I'a-    .Market    I (e port   ami  ill.' 

koIuk  to  lay  ihe  tuo|K>sltlon  hefoi.  H  eir  respective  oricnnixalion 

Columbus  Dealers  Indorse  Movement 

CoU'MBl  .s.  ().,  Jan.  8— The  Columbus  Automobile  Trades 
Assn.  at  the  unnual  meeting  held  yesterday  voted  to  affiliate 
with  the  Chicago  Automobile  Trades  Assn.  in  its  plan  of 
looking  after  the  used  car  proposition.  It  is  the  first  club 
to  affiliate  with  the  Chicago  organization  in  that  matter. 
Columbus  will  be  the  headquarters  for  the  central  zone,  into 
which  the  country  will  be  divided.  It  is  the  plan  to  have 
reports  made  of  all  used  cars  which  are  bought  and  the 
price  paid  for  the  same  and  these  will  be  tabulated  every 
month.  This  information  is  expected  to  be  useful  in  handling 
the  used  car  question.  The  work  of  tabulating  in  the  cen- 
tral zone  will  start  February  1.  Permanent  headquarters 
for  the  Columbus  association  have  been  established  in  the 
Virginia  Hotel. 

Dealers  Active  at  Milwaukee  Show 

Milwaukee,  Wis.,  Jan.  9 — Again  taking  rank  as  the  first 
motor  show  of  consequence  to  be  held  in  the  West  this  year, 
the  seventh  annual  exposition  of  the  automobile  and  allied 
industries  opened  in  the  Auditorium  last  night,  Friday, 
January  8,  under  the  auspices  of  the  Milwaukee  Automobile 
Dealers'  Assn. 

But  for  the  presence  of  America's  first  eight-cylinder  car 
and  several  new  models  recently  announced  by  manufacturers 
as  of  New  Year's  day,  1915,  the  Milwaukee  show  is  prac- 
tically the  same  as  in  former  years.  The  most  striking  special 
chassis  exhibits  are  those  of  Pierce-Arrow,  Cadillac  and 
Chalmers.  Cadillac's  new  eight  is  resplendent  in  nickel  utid 
cream  enamel.  Pierce-Arrow  has  a  OK  stripped  chassis  and 
Chalmers  is  showing  the  new  six  at  $1,-100  simultaneously 
with  its  debut  at  New  Vork.  Curs,  trucks  and  accessories 
are  exhibited.  At  least  70  per  rent,  of  the  exhibitors  here 
are  state  agents  for  the  several  lines  they  handle,  and  show 
week  brings  to  Milwaukee  a  large  percentage  of  the  sub- 
dealers  and  agents  throughout  the  state  of  Wisconsin,  to 
bring  prospects  to  see  the  show  and  get  into  personal  touch 
with  the  state  agent  and  make  reports  on  progress,  and  seek 
the  assistance  of  sUite  agents  in  closing  obstinate  prospects. 

During  1914  Wisconsin  took  18,."»l.r.  new  cars,  «s  compared 
with  10,0f>8  new  cars  purchased  in  the  state  during  HUH. 
Talks  with  state  agents  who  know  conditions  indicate  that 
the  11*  1  ">  absorption  will  be  no  less  than  25,0110  cars,  and 
nearly  till  requisitions  are  on  that  basis.  This  is  more  than 
the  total  number  of  cars  owned  in  Wisconsin  during  the  year 
l!U2.  The  aggregate  attendance  at  the  Milwaukee  show  is 
approximately  50,000  for  the  week. 

Over  64  Car  Makes  for  Detroit  Show 

Dbtkoit,  Mich.,  Jan.  11 — At  least  sixty-four  difTtient 
makes  of  automobiles  will  lie  shown  at  the  fourteenth  annual 
automobile  show  promoted  by  the  Detroit  Automobile  Dealers' 
Assn.,  which  opens  Saturday,  January  Hi,  in  the  two  large 
buildings  of  the  Detroit  Lumber  Co..  West  Jefferson  avenue. 

The  promoters  say  that  never  before  huve  the  dealers  re- 
sponded so  eagerly  for  space  and  shown  as  much  interest 
There  is  practically  no  space  left  vacant,  but  as  usual  there- 
will  be  some  late  comers,  who  will  be  glad  at  that  to  be 
"among  the  others." 

Of  the  sixty-four  different  makes  of  cars  now  on  the  ex- 
hibitors' list  fifty-seven  are  gasoline  cars  and  seven  are  elec- 
trics. Of  the  fifty-seven  gasoline  cars  thirty-eight  are  pas- 
senger cars  and  nineteen  are  delivery  cars  or  trucks.  Of  the 
seven  electrics,  six  are  passenger  models  and  the  seventh  a 
taxicab.  The  number  of  rar  manufacturers  who  will  be  repre- 
sented will  be  at  least  forty-four,  of  which  thirty-seven  make 
gasoline  cars  and  seven  electric  vehicles. 

Electrics  Sell  Well  at  Denver's  Show 

Denver.  Col.,  Jan.  li — Denver's  first  show  exclusively  for 
electric  vehicles  and  their  accessories  is  being  held  this 
week  in  the  showroom  of  the  Denver  Gas  &  Electric  Light  Co. 
The  event  is  being  well  attended  and  the  interest  shown  thus 
far  is  regarded  by  the  exhibitors  as  evidence  that  the  fair 
will  prove  a  substantial  stimulant  for  trade.  In  fact,  seven 
sales  have  been  definitely  closed  during  the  first  H  days  of  the 
show.  Five  of  these  contracts  are  for  pleasure  vehicles  and 
two  for  trucks. 
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Public  Confidence  Stronger 
— Policy  of  Announcing 
at  Shows  Gains 

NEW  YORK  CITY,  Jan.  12- 
Acting  as  a  stimulus  to  Wall 
street  ana  business  activity 
throughout  the  country,  with  a  12 
per  cent,  gain  in  paid  attendance 
and  showing  a  tendency  among  the 
manufacturers  to  announce  their 
new  models  at  show  time,  the  New 
York  automobile  show  closed  it- 
door-  last  Saturday  evening  on  the 
most  successful  week  in  its  history 
Retail  sales  made  were  well  in  ad- 
vance of  the  best  records  of  pre- 
vious years,  the  low-priced  cars 
proving  themselves  good  retail 
sellers.  Over  4,000  dealers  visited 
the  show  and  many  agencies  were 
closed  for  the  newly  announced 
cars.  Great  interest  was  shown  in 
the  eight-cylinder  cars,  while  the 
low-priced  automobiles  are  evi- 
dently steadily  gaining  in  popu 
larity,  as  they  were  constantly  sur- 
rounded by  appreciative  groups. 

Three  features  of  the  show  arc 
especially  noteworthy,  its  effect  on 
the  bankers  of  Wall  street  and  gen- 
eral business  conditions  through- 
out the  country,  the  tendency  of 
car  manufacturers  to  hold  their 
announcements  until  show  time  and 
the  consistent  gain  in  attendance 
Wall  street  men  were  greatly 
surprised  at  the  interest  shown  by 
the  public  and  at  the  extensive  car 
sales.  These  men  cannot  seem  to 
get  over  the  idea  that  the  automo- 
bile is  a  luxury  and  apparently 
cannot  be  brought  to  understand 
that  it  has  come  to  be  a  necessity 
As  a  direct  result  of  the  publir 
confidence  in  the  automobile  in 
dustry  brought  out  at  the  show, 
automobile  and  tire  stocks  rose  in 
value  and  the  general  market  it- 
self was  strengthened.  The  auto 
mobile  industry  is  setting  the  ex- 
ample in  progressive  prosperity  to 
all  the  urge  industries  of  the 
country  which  have  been  complain- 
ing of  the  general  depression  but 
have  done  nothing  to  relieve  it. 

That  car  makers  should  make 
their  announcements  of  new 
models,  changes  in  price,  etc.,  at 
the  <ho\v  was  the  original  idea 
For  years  the  manufacturers  have 
been  drifting  away  from  this  pol- 
icy but  now  they  show  a  laudable 
tendency  to  return  to  it.  Follow 
ing  this  plan,  the  winter  and 
spring  months  permit  the  factories 
to  carry  out  their  manufacturing 
while  sales  may  be  made  through 
the  spring,  rammer  and  fall 
months,  besides  getting  rid  of  the 
distrust  of  the  buying  public  that 
new  models  or  lower  prices  will  be 
announced  at  any  time  during  the 
year. 

With  a  22  per  cent,  increase  in 
paid  attendance  for  opening  night 
over  1914,  the  best  previous  year, 
the  total  attendance  for  the  week 
was  12  per  cent,  better  than  for 
last  year's  show.  Thursday  the  at- 
tendance was  20  per  cent,  in  ad- 
vance of  the  best  previous  figures. 
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-y  JT  1SSEL  Factory  Busy— The  first 
Y/C  twenty-five  cabs  of  an  order  for 
IV.  200  Kissel  taxicabs  for  the  Los 
Angeles,  Cal.,  Taxi  Co.  left  the 
shops  of  the  Kissel  Motor  Cur  Co.,  Hart- 
ford, Wis.,  recently  on  a  special  train. 
At  the  same  time  a  special  train  loaded 
with  four  war  trucks  for  Kuropean  ship- 
ment went  eastward.  So  busy  are  the 
Kissel  shops  that  the  usual  holiday  vaca- 
tion was  cut  short  and  overtime  is  again 
the  rule  in  the  commercial  car  depart- 
ment. 

Cleveland  Welding  Co.  Adding — An  ad- 
ditional factory,  100  by  160  feet,  is  being 
erected  for  the  Metals  Welding  Co.. 
Cleveland.  O..  next  to  its  present  plant. 

(J.  &  J.  to  Enlarge  Plant -The  G.  &  J. 
Tire   Co.,   Georgia   street,  Indianapolis. 

an  addition 


Ind..  is  preparing 
to  its  plant  to  cost  $4000. 

American  Roller  Bearing  Complete 
Plant — The  American  Roller  Bearing  Co., 
Pittsburgh.  Pa.,  recently  completed  the 
erection  of  a  new  plant,  which  was  placed 
in  operation  on  January  1. 

Van  Blerek  to  Add— The  Van  Blerck 
Motor  Co..  Monroe.  Mich.,  is  contemplat- 
ing the  construction  of  a  $100,000  addi- 
tion to  its  plant.  It  will  be  two  stories,  of 
oirrrete  or  brick. 


Edmunds  &  Jones  Receiving  Bids — Ed- 
munds &  Jones,  lamp  manufacturers,  lie 
troit,  Mich.,  are  receiving  bids  for  the 
construction  of  a  one-story,  I'M  bv  100 
foot  addition  to  their  plant  to  cost  $10.- 
000. 

Toledo  Ford  Tire  Work  Started  —  The 

work  of  constructing  a  plant  for  the  To- 
ledo Ford  Tiro  Co.,  Findlay,  O.,  has  been 
started.  It  is  announced  that  the  founda- 
tions will  be  especially  heavy. 

Safety  Fender  Co.  in  Ohio — Plans  have 
been  prepared  for  the  organization  of  the 
Automatic  Safety  Fender  Co.  of  Ohio, 
with  headquarters  at  Columbus.  The 
company  will  have  an  authorized  capital 
of  $30,000  and  will  be  licensed  to  manu- 
facture the  fender  made  by  the  Auto- 
matic Safety  Fender  Co.  of  Chicago.  The 
Columbus  company  will  manufacture  for 
Ohio  only. 

Baily  Body  Builds — The  expansion  of 
the  business  of  the  Baily  Mfg.  Co.,  York. 
Pa.,  engaged  in  the  manufacture  of  com- 
mercial automobile  bodies,  has  necessi- 
tated the  erection  of  a  second  plant,  and 
contracts  have  been  let  for  the  erection  of 
a  factory  building  at  North  Wales,  near 
Philadelphia.  The  North  Wales  factory 
will  be  used  for  the  manufacture  of  bod- 
ies for  Vim  commercial  cars.  S.  E.  Bai- 
ly, president  of  the  York  company,  has 


closed  a  cot. tract  whereby  his  ccntipaii}  i^ 
required  to  furnish  $.'{3,n00  worth  of  bod- 
les  as  soon  as  possible.  The  North  WuU 
factory  will  be  two-and-one-half  -.tone- 
in  height,  the  main  building  168  feet  In 
.ri0  feet,  with  a  wing  HO  feet  by  40  feet 
It  will  be  of  concrete  construction.  Th> 
Baily  Mfg.  Co.  has  been  in  operatim 
less  than  a  year.  Mr.  Baily,  prior  to  t re- 
organization of  the  Baily  company,  war 
president  of  the  York  Carriage  Co.,  Yorl  , 
ind  the  Kline  Motor  Car  Corp..  Richmoi  <(. 
Va. 

Truck  Plant  for  la.  Penitentiary — The 
Iowa  State  Board  of  Control  has  author 
ized  Warden  J.  C.  Sanders,  of  the  state 
penitentiary  at  Fort  Madison,  to  hire  an 
expert  automobile  engineer  to  draw  ten 
tative  plans  for  an  automobile  plant  at 
that  institution.    The   warden   is  em 
powered  to  construct  two  motor  trucks 
Parts  are  to  be  bought  from  manufat 
turers  and  the  trucks  assembled  at  the 
prison.    If  the  assembly  proposition  is  a 
success  the  board  may  authorize  the  ir- 
stallation  of  the  necessary  plant  for  the 
assembling  of  trucks  on  a  large  scale 
It  is  also  possible  that  the  various  part  s 
may  eventually  be  manufactured  at  the 
prison.    Several  experts  of  automobile 
engineering    are    among    the  presert 
prisoners  of  the  institutlnr 
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Motor  Men  in  New  Roles 

MILWAUKEE  Mayor  Heads  Tire 
Co.— The  Wisconsin  Tire  Co.,  Mil- 
waukee, Wis.,  incorporated  last 
week,  with  prominent  officials  of 
the  city  of  Milwaukee  as  members,  has 
elected  the  following  officers:  President. 
Dr.  G.  A.  Bading,  mayor  of  Milwaukee; 
vice-president,  J.  A. "  Werwinski.  South 
Bend,  Ind.;  secretary,  Louis  M.  Kotookt. 
city  comptroller;  treasurer,  Joseph  P. 
Carney,  city  treasurer;  general  manager, 
Fred  G.  Simmons,  commissioner  of  public 
works.  The  company  is  organized  to  dis- 
tribute motor  car  tires  and  tubes  direct 
to  owners.  The  tires  will  be  trade- 
marked  "Badger"  and  will  be  sold  at 
wholesale  prices.  The  office  and  dis- 
tributing station  is  located  nt  1  KB- 1 
Eighth  street,  in  the  Wisconsin  garage. 

Burgess  Resigns  from  Enger — W.  I.. 
Burgess  has  resigned  as  sales  manager  of 
the  Enger  Motor  Car  Co.,  Cincinnati,  O. 

Wood  Duplex  Engineer — L.  E.  Wood  is 
an  engineer  for  the  Duplex  Engine-Gov- 
ernor Co.,  Inc.,  New  York  City.  He  was 
formerly  a  road  engineer  for  the  Milwau- 
kee Locomotive  Mfg.  Co. 

Toaz  Maxwell  Draftsman — The  Mux- 
well  Motor  Co.,  Detroit,  Mich.,  has  ap- 
pointed G.  A.  Toaz  chief  draftsman.  He 
was  formerly  designer  for  the  Northwav 
Motor  &  Mfg.  Co..  Detroit. 

Pritchard  Heads  Philadelphia  Hupmo- 
bile — T.  W.  Pritchard.  former  sales  man- 
ager of  the  local  Kril  branch,  Philadel- 
phia, Pa.,  has  been  placed  in  charge  of 
the  downtown  branch  of  the  Tioga  Auto 
mobile  Co.,  home  of  the  Hupmoliile. 

Cormak  Premier  Engineer — J.  Cermak 
is  with  the  Premier  Motor  Mfg.  Co.,  In- 
dianapolis, Ind..  as  an  engineer.  He  was 
formerly  efficiency  engineer  with  the 
Fairbanks-Morse  Electrical  Co.  Indian 
apolis. 

Gas  Tank  Co.  Elects — At  the  annual 
meeting  of  the  Gas  Tank  Rechargintr  Co.. 
Milwaukee,  J.  J.  McJeskey  was  elected 
president;  J.  G.  Butzer,  secretary,  and  T. 
J.  Pagels.  treasurer.    Arrangements  are 

icing  mnde  for  a  larger  output  of  acety- 

ene  gas. 

Hathaway  Makes  Change — D.  C.  Hath- 
away, until  recently  with  the  Cleveland, 
0.,  branch  of  the  Firestone  Tire  &  Rub- 
ber Co.,  has  been  appointed  manager  of 
the  solid  tire  department  of  the  Kelly- 
Springfield  Tire  Company.  Cleveland, 
O.,  branch. 

Maine*  Locates  in  Denver— G.  H. 
Maine.s,  recently  sales  manager  for  the 
Chalmers-Syracuse  Co.,  Syracuse,  N.  Y.. 
listributor  of  the  Chalmers  and  Chevrolet 
•ars,  has  just  located  in  Denver  and  gone 
nto  partnership  with  his  brother,  H.  E. 
Maines,  Colorado  and  New  Mexico  dis- 
tributor of  the  Chevrolet  and  Monroe. 

Kidder  Heads  Reo  Dept. —  M.  D.  Kid 
der,  for  3  years  at  the  factory  of  the  Ken 
Motor  Car  Co.,  Lansing,  Mich.,  is  now  in 
charge  of  the  wholesale  department  of 
the  Linscott  Motor  Co..  Boston,  Mass., 
Reo  distributor  for  New  Hampshire,  Ver- 
mont and  Massachusetts. 

Mowe  Joins  Kelly-Springfield  Tire— J. 


V.  Mowe.  7  years  Detroit  manager  for  the 
Firestone  "fire  &  Rubber  Co.  and  lately 
representative  at  large  for  the  Goodyear 
Tire  &  Rubber  Co.,  has  been  appointed 
assistant  general  sales  manager  of  the 
Kelly-Springfield  Tire  Co.,  New  York 
City.  Mr.  Mowe  will  make  his  headquar- 
ters in  Detroit. 

Kaufman  Resigns—  President  J.  A. 
Abies  has  been  appointed  general  man- 
ager of  the  Motor  Car  Equipment  Co., 
New  York  City,  to  take  the  place  of  Carl 
Kaufman,  who  hus  resigned  as  treasurer 
and  general  manager.  He  continues  as  a 
director.  He  will  take  an  active  interest 
in  the  Nonpareil  Horn  Mfg.  Co..  New 
York  Citv,  of  which  he  becomes  president. 

Rice  Heads  N.  Y.  Knight  — I..  I.  Rice 
hus  been  appointed  manager  of  the  new 
branch  of  the  Knight  Tire  &  Rubber  Co.. 
Canton,  O.,  at  215  West  Fifty-first  street. 
New  York  City.  He  was  formerly  con 
nected  with  the  Republic  Rubber  Co.  a- 
traveling  representative,  and  previous  tn 
that  with  the  Century  Tire  Co.,  Buffalo. 
N.  Y. 

Young   Pneumatic  Tool   Mgr. —  H.  I! 

Young  has  been  appointed  manager  of 
the  Cleveland,  O..  brunch  of  the  Chicago 
Pneumatic  Tool  Co.,  and  will  have  charge 
of  both  the  commercial  car  and  tool  de- 
partments. Youmr  has  been  identified 
of  late  with  the  local  distributors  of  the 
Yelie  cars,  but  was  connected  sever.".! 
years  ago  with  the  sales  department  of 
the  concern  he  now  again  is  connected 

:\  I'll- 

Brink  Heads  New  Top  Co. — The  Auto 
Pop  and  Scat  (over  Co,,  Kalarna/.on, 
Mich.,  is  the  name  of  a  new  cum -cm  locat- 
ed there  for  the  manufacturing  of  automo- 
bile tops  and  seat  covers.  S.  (i.  Brink, 
who  has  had  many  years  of  experience  it- 
this  line,  is  at  the  head  of  the  concern. 
Mr.  Brink  has  been  associated  with  the 
Velio  Motor  Co.,  Molinc.  111.;  Auburn 
Auto  Co.,  Auburn,  Ind.;  Kekert  Carriage 
Co.,  Auburn.  Ind.;  Page  Bros.  Buggy  Co.. 
Marshall,  Mich.,  and  for  the  last  2  years 
he  has  had  entire  charge  of  the  trimming 
department  of  the  Michigan  Automobile 
Co.  The  new  concern  is  located  at  21  I 
Fast  Water  street. 


Garage  and  Dealers'  Field 

Marathon  Agency  in  Cuba — G.  Miguez 
y  Cia.,  Havana,  Cuba,  has  been  appointed 
distributor  there  for  the  Marathon  Tire 
iv  Rubber  Co.,  Cuyahoga  Falls,  O. 

Jacksonville  Overland  Moves — The 
Overland-Florida  Co.  has  moved  into  its 
new  quartets  at  314  West  Monroe  street. 
Jacksonville,  Fla. 

R.  M.  Owen  Opens  New  Salesroom — R. 
M.  Owen  &  Co.  has  opened  its  showrooms 
for  the  Metropolitan  district  for  the  Owen 
Magnetic  cars  at  737  Seventh  avenue. 
New  York  City. 

Oxy-Hydrogen  Welding  in  Waupun— 

The  J.  S.  Morris  Carriage  Co.,  Waupun, 
Wis.,  has  made  an  installation  of  oxy- 
hydrogen  welding  and  cutting  apparatus 
and  will  specialize  in  motor-car  work. 
Heretofore  it  was  necessary  to  send  work 
to  Milwaukee. 


lo  Form  Grand  Rapids  Assn. — The  au- 
tomobile and  accessory  dealers  of  Grand 
Rapids,  Mich.,  will  form  an  association  to 
l>c  known  as  the  Grand  Rapids  Automo- 
bile and  Accessory  Dealers'  Assn.  A 
meeting  is  to  be  held  this  month  when 
the  formal  organization  will  take  place. 

New  Buffalo  Branch— The  Tire  Sales 
Co.,  Buffalo,  N.  Y'.,  will  open  a  branch 
store  at  H27  Main  street,  that  city,  to  be 
called  the  Motor  Tire  Supply  Co.  The 
new  company  will  handle  both  wholesale 
and  retail  factory  second  tires  and  low- 
priced  guaranteed  tires.  A.  Greenbaum 
is  proprietor. 

Large  Garage  for  Argyle — Philippsun 
Bros.,  owners  of  the  present  largest  gar- 
age in  Argyle,  Wis.,  are  having  plans 
prepared  for  a  $25,000  building,  in  which 
will  be  incorporated  a  large  garage  and 
repair  shoD  and  an  auditorium  seating 
3(10  to  -10(1. '  It  will  be  of  brick  and  hollow 
tile  construction,  f> reproof,  <>4  by  90  feet 
in  size  and  2-story  with  basement.  It 
will  l>e  ready  May  15. 

Establishes  Large  Repair  Shop.— The 
Racine  Carriage  Co.,  organized  recently 
it  Racine,  Wis.,  with  $25,000  capital  to 
consolidate  the  vehicle  interests  of  the 
Richardson-Kennedy  Co.  and  the  Racine 
plant  of  the  Racine-Sattley  Co.,  is  or- 
ganizing one  of  th?  largest  trimming,  re- 
painting and  repair  shops  for  motor  cars 
in  the  state  in  connection  with  its  busi- 
ness of  manufacturing  carriages.  Later 
it  is  intended  to  establish  a  department 
for  the  production  of  special  motor  cat 
bodies. 

Recent  Wichita  Changes  —  Several 
changes  have  taken  place  along  uutomo- 
bile  row.  Wichita,  Kan.,  recently.  The 
agents  for  the  Regal  car  have  moved 
into  their  new  building  at  210  South 
Lawrence  avenue.  The  Mid-Wrest  Motor 
Co..  which  handles  the  Haynes  cars  has 
moved  to  208  South  Lawrence  avenue 
I.  E.  Martin,  who  handles  the  Paige  cars 
has  moved  to  the  second  story  of  the 
building  where  he  has  been  located  ai 
Lawrence  avenue  and  English  street 
pending  the  completion  of  his  new  build 
ing  at  131  North  Lawrence  avenue.  The 
Calendar-Cadillac  Co.,  has  moved  to  Ij»w- 
rence  avenue  and  English  street. 

New  Fisher  Rim-Grip  Agents  —  The 
Western  Auto  Sub-Casing  Co.,  Ix>s  An- 
geles, Cal.,  manufacturer  of  the  Fisher 
rim-grip  sub-casings,  has  appointed  the 
following  new  agencies:  Distributors — 
Guarantee  Tire  &  Rubber  Co.,  Salt  I-ake 
City,  Utah;  Auto  Tire  &  Rubber  Co.,  Se- 
attle, Wash.  Agents  —  R.  C.  Brewer. 
Riverside,  Cal.;  Central  Garage,  Fuller- 
ton,  Cal.;  Crowe  &  Sons,  Santa  Cruz. 
Cal.;  Drew  Carriage  Co.,  Ontario,  Cal.; 
C.  D.  McNeil,  Corona.  Cal.;  Ford  Sales  & 
Service  Co.,  Santa  Ana,  Cal.;  Escondido 
Garage  Co..  Escondido,  Cal.;  Graham  & 
Willsoy.  Elsinore,  Cal.;  Greenleaf  Garage. 
Whittier.  Cal.;  Independent  Vulcanizing 
Works.  Orange.  Cal.;  Mosher  &  Freeze. 
Santa  Barbara.  Cal.;  H.  J.  Painter,  I-ong 
Beach.  Cal.;  Rabau  &  Baumgartner.  San 
Jose.  Cal.;  F.  J.  Rnwson  &  Son,  Venice. 
Cal.;  Remick  &  Co..  Sacramento,  Cal., 
Ulrey  &  Co.,  King  City.  Cal.;  Frank  P 
Verheck.  Pasadena.  Cal. 
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Two  Great  Successes 

Yesterday  and  Tomorrow 


The  New  York  Automobile  Show  of  1915  is  an  event  of  the 
past.  A  great  success  it  was,  both  in  the  completeness  of  its  ex- 
hibits, and  because  of  the  enormous  crowd  of  motor  enthusiasts 
in  attendance,  reported  at  400,000. 

The  great  New  York  Show  Number  of  THE  AUTOMOBILE, 
which  appeared  December  31st,  was  also  a  distinct  success,  not 
alone  because  its  advertising  section  exceeded  by  several  pages 
that  of  last  year,  but  because  its  reading  pages  contained  the 
most  accurate  and  complete  summary  of  the  growth  and  develop- 
ment of  the  industry  during  the  past  year.  Its  specification  tables 
of  1915  passenger  automobiles  are  the  most  complete  published 
this  year  and  contain  over  115  American  makes. 

Next 

The  Chicago  Show  comes  January  23-30. 

THE  AUTOMOBILE  will  publish  its  Chirac  Show 
Number  January  21st  This  issue  is  distributed  at  the  show. 

If  you  did  not  take  advantage  of  the  New  York  Show  by  tell- 
ing your  story  in  the  big  New  York  Show  Number  you  still  have 
one  "opportunity  to  start  1915  right  and  tell  your  story  to  the 
thousands  whose  interest  is  keenly  aroused  by  the  great  shows. 

Those  who  attend  the  shows  and  those  who  do  not,  read  these 
great  show  numbers  to  learn  what  is  new  and  up-to-date  in 
motordom,  and  what  is  offered  thru  its  advertising  pages.  These 
issues  are  kept  for  reference  use  thruout  the  year. 

This  is  the  time  to  present  your  product  to  the  largest  number 
of  interested  buyers. 

S-mi]  your  copy  tod:<\  •:»>•  w  viiv  us  to  prepare  it  for  you. 


THE  AUTOMOBILE 

239  West  39th  Street 


New  York 
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Uncommon  Conveniences 

In  the  Overland  Coupe  you  get  many 
conveniencex  thai  are  out  of  the  ordinary. 

The  windows  are  raised  and  lowered 
by  a  small  nickel  plated  handle. 

It  turns  as  easily  an  a  door  knob. 

The  foot  pedals  ejan  be  adjusted  to  any 
length  or  angle. 

The  el«rlric  starling  buttons  are  on 
the  steering  column.  Vnthout  bending 
or  stooping  you  can  start,  stop  and  light 
the  car. , 

On  the  steering  column  is  a  lock.  Turn 
the  key  in  this  and  no  one  can  meddle 
with  the  controls  or  drive  the  car. 

You  should  have  one  ot  these  beautiful 
Coupes  now. 

We  can  make  immediate  deliveries. 

Catalogue  on  request.  Please  address 
Dept.  ,38. 

The  Willys-Overland  Company 

I'oledo.  Ohio 
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BRIS 


Individuality  stands  out  all  over  the  BRISCOE 
car.    It  is  not  a  copy  but  a  creation,  possessing  an 
air  of  exclusiveness  that  makes  an  instant  appea 
to  every  buyer— built  to  stand  up  indefinitely. 

In  representing  the  BRISCOE,  you  are  selling 
a  car  that  gives  the  purchaser  greater  value  than 
anything  else  at  anywhere  near  the  price. 

You  are  offering  a  foreign  car,  with  all  that  term 
implies— an  automobile  of  French  design  mechanic- 
ally,  as  well  as  in  graceful  foreign  body  lines — 
at  an  American  price. 

The  prospect  feels  instinctively  that  here  is  a  car 
singularly  worth  while,  and  the  more  he  studies  it, 
the  more  positive  he  becomes  an  enthusiastic 
worker  on  your  behalf  a  more  valuable  sales 
agent  than  money  could  buy. 

This  is  one  of  many  reasons  that  make  the 
BRISCOE  the  easiest  and  most  thoroughly  satis- 
factory car  for  dealers  to  handle. 

CONSIDER  THE  BRISCOE,  FROM  ITS  UN- 
USUALLY SMART  EXTFRIOR  TO  Till-  INNKR- 
MOST  PARTS  OF  US  MECHANISM,  AND  YOU 
WILL  FIND  BY  FAR  THE  R  ICG  EST  VALUE, 
DOLLAR  FOR  DOLLAR,  TO  BE  FOUND  IN 
ANY  CAR. 

A  liberal  contract  is  offered  to  all  responsible  live-wire 
dealers  who  wish  to  increase  their  profits  by  the  sale  of 
BRISCOE  cars.  But  territory  is  being  allotted  fast  right  now. 
Better  get  in  touch  with  us  without  delay. 


W  \ 


BRISCOE  MOTOR  COMPANY  INC.  JACKSON  MICHIGAN 
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Belgian  Car  Factories  Intact 

Automobile  and  Accessory  Plants  Escape  Practically  Unharm- 
ed in  War  Zone — Even  Foundries  and  Forges  Undamaged 
— Germans  Urge  Production  but  Belgians  are  Reluctant 

By  W.  F.  Bradley 

Special  Representative  of  The  Aitomuhile  with  the 
A Hied  Armies  in  France 


PARIS,  Dec.  31 — Belgian  automobile  and  kindred  fac- 
tories arc  undamaged ;  their  condition  is  such  that  if 
the  war  had  to  stop  tomorrow  work  could  be  resumed 
with  a  minimum  delay.  I  have  been  able  to  obtain  this  re- 
view of  the  situation  in  the  invaded  territory  from  a  person 
holding  an  important  position  in  the  Belgian  automobile 
industry  and  who  has  enjoyed  unusual  facilities  for  examin- 
ing the  industrial  con- 
dition of  the  country. 
For  military  reasons  my 
informant  must  remain 
anonymous.  Since  mid- 
September  Belgium  has 
been  a  land  of  mystery. 
With  the  exception  of  a 
strip  near  the  shore  the 
country  is  held  tight  in 
the  grip  of  the  Germans. 
Nobody  can  get  in  and  it 
requires  some  ingenuity 
for  anybody  to  get  out. 
The  few  who  have  es- 
caped bring  with  them 
local  information.  They 
have  been  numbed  by 
bombardment  or  dazed 
by  rapid  movement;  their 
range  of  vision  is  usually 
equal  to  that  of  a  man 
down  a  shaft. 

According  to  my  in- 
formant the  following  automobile  factories  are  intact:  Min- 
erva and  Sava  at  Antwerp;  Excelsior,  Pipe,  F.A.B.,  Miesse, 
F  I.F.,  at  Brussels;  Nagant,  Imperia,  and  the  B.N.D.  steel 
work*  at  Liege;  Springuel  at  Huy;  Metallurgique  at  Mar- 
chienne-au-Pont;  Daase  at  Verviers. 
partment  of  the  German  company, 


Map  of  Belgium,  showing  war  zona  and  cltle*  containing  the  leading  automo- 
bile and  acceaaory  factoriee.    These  all  eacaped  aerloua  damage 


The  railroad  wagon  do- 
at  Monceau-sur-Sambre, 


was  partly  destroyed  by  a  shell,  but  the  automobile  shops 
have  not  suffered  in  any  way. 

One  of  the  most  important  automobile  centers  in  Belgium 
is  Liege.  Here  there  were  some  marvellous  escapes.  The 
Derihon  Brothers"  steel  works,  at  which  the  famous  B.N.D. 
steel  is  produced,  are  situated  less  than  500  yards  from  the 
fort  of  Loncin.    Owing  to  their  location  it  was  imagined 

that  the  works  had  been 
utterly  destroyed  when 
this  fort  fell  into  the 
hands  of  the  Germans. 
Doubtless  this  lot  wculd 
have  befallen  it  if  the 
city  had  been  taken  in 
the  normal  manner.  But 
the  enemy  broke  down 
one  of  the  strongholds  in 
the  ring  of  forts  and  got 
into  the  city  through  the 
gap,  leaving  the  other 
forts  standing.  These, 
including  the  Loncin 
fort,  were  shelled  from 
the  inside  instead  of 
from  the  outside,  and  as 
the  Belgians  did  not 
know  the  exact  position 
of  the  German  batteries, 
they  were  unable  to  re- 
ply effectively  for  fear 
of  destroying  their  city. 
The  staff  of  the  Derihon  factory  witnessed  one  of  the  most 
spectacular  bombardments  the  world  has  ever  known.  Some 
automobile  engineers  took  up  a  position  in  the  tower  by  the 
side  of  the  fort.  They  could  see  the  approach  of  the  12-inch 
shells  and  notice  where  they  fell.  So  near  were  they  to  the 
line  of  fire  that  the  tower  trembled  under  the  displacement 
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Albert  Ouyot,  standing  In  the  ruins  of  a  mechanic'*  shop  In  bombarded  Clermont-en- Argonne 


of  air  as  each  shell  went  by.  When  the  fort  had  crumbled 
under  the  terrible  bombardment,  when  the  land  around  had 
been  ploughed  by  shells,  some  of  which  made  holes  12  feet  in 
diameter  by  6  feet  in  depth,  the  factory  remained  without  a 
scar.  Within  a  few  hours  of  the  declaration  of  war,  and  be- 
fore the  German  troops  had  penetrated  far  into  Belgium,  the 
enemy's  aeroplanes  passed  over  Liege,  dropping  bombs.  Two 
of  these  fell  into  a  garden  surrounding  the  house  occupied 
by  one  of  the  engineers  at  the  B.N.D.  works,  but  as  the 
family  had  just  left  no  injury  to  persons  resulted. 

F.  N.  Works  Unharmed 

The  F.N.  factory  near  Li£ge  came  in  for  particular  atten- 
tion. In  addition  to  producing  the  F.N.  car  and  motorcycles, 
these  works  turn  out  vast  quantities  of  arms,  the  full  title  of 
the  concern  being  the  Fabrique  Nationale  d'Armes  de  Guerre. 
The  Germans  obtained  military  possession  of  the  whole  of 
this  district,  including  the  ring  of  forts  around  Liege,  with- 
out doing  any  damage  to  the  ordnance  and  automobile  factory. 
They  were  desirous  of  making  use  of  this  factory  for  their 
own  purposes  and  negotiations  were  entered  into  with  the 
management  with  this  object  in  view.  All  proposals  that  the 
Belgian  factory  should  work  for  the  German  government 
were  refused  with  indignation.  When  persuasion  would  not 
suffice,  threats  were  resorted  to,  the  director  of  the  factory, 
M.  Galopin,  being  put  against  a  wall  and  threatened  with 
instant  execution  if  he  did  not  place  his  services  at  the  dis- 
posal of  the  German  army.  But  M.  Galopin  remained  firm 
and  the  threat  was  not  put  into  execution.  German  officers 
then  took  charge  of  the  factory  and  appealed  to  the  work- 
people to  return,  offering  them  more  advantageous  conditions 
than  they  enjoyed  before  invasion.  Not  a  man  replied.  Un- 
able to  make  use  of  the  factory,  the  German  authorities 
began  to  ship  the  special  machinery  in  the  gunmaking  de- 
partments to  Germany.  When  these  departments  had  been 
stripped,  many  of  the  lathes  in  the  automobile  factory  were 
sent  across  the  frontier.  According  to  the  latest  and  most 
reliable  information,  however,  the  automobile  shops  are  not 
in  a  very  bad  condition. 

Destruction  has  been  carried  out  on  methodical  lines,  and 
it  is  one  of  the  hazards  of  war  that  the  automobile  factories 
of  Belgium  have  not  stood  in  the  path  of  the  method.  Lou- 
vain  was  sacrificed,  but  the  whole  of  the  commercial  and 
industrial  interests  in  and  around  Brussels  are  intact. 

Not  only  have  the  Belgian  automobile  factories  escaped 
destruction,  but  the  foundries  and  forges  specializing  in 


automobile  work  are  practically  all  undamaged.  1  have 
definite  information  that  Charleroi,  which  supplies  immense 
quantities  of  castings  and  forgings  to  the  automobile  fac- 
tories of  France  and  England,  has  suffered  but  slightly.  That 
these  classes  of  works  should  have  escaped  is  more  important 
than  that  the  automobile  factories  should  have  been  spared. 
It  means  that,  as  soon  as  the  war  comes  to  a  close, — providing 
of  course  no  damage  is  done  in  the  meantime, — work  can  be 
resumed  without  delay.  Staffs  have  been  scattered,  many  of 
the  workpeople  are  in  England,  more  are  in  France  and  a 
certain  number  have  disappeared.  Despite  this,  the  heads 
of  industrial  organizations  have  been  able  to  keep  in  touch 
with  their  men  and  can  call  them  together  at  very  short 
notice  as  soon  as  conditions  are  ripe  for  a  resumption  of 
manufacturing  operations. 

Urge  Business  as  Usual 

A  strong  effort  has  been  made  on  the  part  of  the  Germans 
to  keep  manufactories  going.  The  owners  of  factories  have 
not  only  been  advised,  but,  in  many  cases,  ordered,  to  open  up 
and  run  as  if  nothing  had  happened.  Every  encouragement 
is  made  to  do  business  with  neutral  countries.  As  an  in- 
stance, I  am  informed  by  a  foundry  master  that  this  month 
he  shipped  a  big  consignment  of  castings  to  an  important 
automobile  factory  in  Italy.  The  goods  were  carried  on  a 
German  military  train  and  everything  possible  done  to  ex- 
pedite their  delivery.  The  evident  intention  of  the  German 
authorities  is  to  restore  the  country  they  are  now  holding  to 
as  prosperous  a  condition  as  possible  and  to  reconcile  the 
Belgians  to  German  rule.  To  be  able  to  point  behind  their 
line  of  troops  to  a  prosperous  country  working  under  German 
protection  would  be  a  valuable  lesson  to  neutral  countries  and 
would  be  calculated  to  offset  the  charges  of  brutality  levied 
by  the  Allies.  The  Belgians,  however,  refuse  to  respond  to 
this  move.  The  working  classes  will  not  look  upon  the 
German  troops  otherwise  than  as  murderous  invaders  and 
prefer  exile  and  poverty  to  the  usurper's  promises  of  steady 
employment. 

Production  Is  Kept  Small 

The  directors  of  manufacturing  establishments  have  an 
interest  in  responding  to  the  German  invitation,  but  at  the 
same  time  anything  like  an  approach  to  normally  prosperous 
conditions  would  mean  advantage  to  the  enemy.  Thus  they 
are  complying  with  the  letter  of  the  law  by  opening  their 
works,  but  production  is  kept  so  low  as  to  be  a  really  negli- 
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gible  quantity.  At  such  •  time  as  the 
present  irrefutable  arguments  can  be 
produced  showing  why  production  can- 
not be  carried  on,  and  how  even  Ger- 
man labor  would  not  solve  the  many 
difficulties.  In  this  way  the  nucleus  of 
an  organization  is  maintained  and 
manufacturers  are  willing  to  await  the 
deliverance  which  they  believe  the 
Allied  troops  will  bring  at  no  distant 
date.  It  is  reported  that  the  Minerva 
factory  has  been  seized  and  manned  by 
Germans  who  are  producing  material 
for  the  German  army.  So  far  as  can 
be  learned,  this  is  the  only  automobile 
factory  so  treated.  The  others  have 
remained  in  Belgian  hands  and  are  of 
no  material  value  to  the  invaders. 

Ten  Belgian  Cars  Seized 

The  number  of  Belgian  automobiles 
seized  by  the  Germans  does  not  appear 
to  be  large.  In  the  first  place  the  Bel- 
gian army  requisitioned  immense  num- 
bers of  private  cars  and  manufacturers' 

stocks.  When  it  was  evident  that  the  country  was  about  to 
be  overrun  by  German  troops  there  was  sufficient  time  to  get 
the  cars  away,  thousands  crossing  the  frontier  and  finding 
refuge  at  Havre,  where  the  Belgian  government  was  offered 
temporary  quarters.  Railroad  material  was  treated  in  the 
same  way,  all  the  locomotives  and  many  of  the  freight  cars 
being  brought  into  France  when  it  was  probable  that  they 
would  otherwise  fall  into  German  hands. 

Treea  Destroyed 

In  addition  to  the  wrecked  towns  and  the  destroyed  church 
towers,  many  of  them  being  brought  down  to  prevent  them 
being  used  as  observation  posts  by  the  enemy,  the  appearance 
of  many  parts  of  the  Belgian  countryside  has  been  entirely 
changed  by  the  systematic  destruction  of  roadside  trees.  This 
was  ordered  by  the  military  authorities,  evidently  without  due 
consideration,  on  the  ground  that  the  trees  would  be  of  ad- 
vantage to  the  invading  forces,  while  felled  and  laid  across 
the  road  they  would  hinder  their  progress.  The  felling  of  the 
treea  did  not  seriously  interfere  with  the  enemy's  advance, 
and  it  has  caused  a  loss  to  the  countryside  which  cannot  be 
replaced  for  generations. 

In  fact,  the  terrible  effect  of  the  fighting  and  the  accom- 
panying devastation  wrought  by  the  troops  and  supplies  in 
passing  over  the  country,  to  say  nothing  of  the  disastrous 
•fTecta  of  shell  fire,  will  be  evident  for  years. 


French  motor  workshop*  at  an  important  aeroplane  depot  In  the  field 


A  corner  of  the  British  Army  repair  depot,  showing  wrecked 
army  trucks 


French  Automobile  Industry  Is  Also  in 
Good  Condition 

THE  French  automobile  industry,  which  is  one  of  the  most 
important  allies  of  the  war  department,  has  not  up  to 
the  present  been  seriously  handicapped  by  lack  of  either  mate- 
rial or  men.  Where  army  contracts  are  in  hand,  the  war  de- 
partment facilitates  the  task  of  the  manufacturer  by  liberat- 
ing from  military  service  all  the  men  necessary  for  this  work. 
It  is  with  the  greatest  difficulty,  however,  that  the  release  of 
men  can  be  obtained  for  the  ordinary  work  of  the  factories. 
In  consequence  the  factories  have  to  be  run  by  men  who  are 
free  from  military  obligations  with  in  some  cases  the  help 
of  workmen  from  allied  and  neutral  nations. 

As  the  north  and  north-cast  portions  of  France  now  held 
by  the  enemy  supply  three-quarters  of  the  raw  material 
necessary  for  automobile  construction,  it  is  evident  that  fac- 
tories have  been  and  are  somewhat  inconvenienced.  Alu- 
minum castings  can  be  obtained  in  any  quantities;  there  ii 
no  shortage  of  brass  work;  forgings  are  obtained  with  n  cer- 
tain amount  of  difficulty.  It  is  almost  impossible  to  obtain 
big  steel  castings.  Manufacturers,  however,  are  not  worried 
for  the  moment  There  is  a  plentiful  stock  of  raw  material 
in  the  factories  and  in  the  stores  around  Paris,  and  other 
parts  of  France  not  affected  or  likely  to  be  affected  by  the 
war  can  be  called  upon  for'the  material.  Factory  managers 
declare  they  are  more  concerned  in  getting  men  than  in  secur- 
ing material.  Their  viewpoint  is  that  if  they  had  all  the  men 
they  could  use  they  would  soon  find  the  material  for  them  to 
work  on.  It  is  evident,  however,  that  with  a  sudden  rush  of 
work,  consequent  on  the  cessation  of  war,  there  would  be  a 
shortage  of  material,  for  the  foundries  and  forges  cannot 
get  into  operation  at  a  moment's  notice.  This  situation  would 
have  to  be  met  by  foreign  supplies.  Manufacturers  conFider 
that  they  would  first  turn  to  England,  but  if  this  country 
could  not  meet  all  the  demands  the  United  States  would  b* 
a  certain  provider.  Up  to  the  present  time  the  only  supplies 
coming  from  America  appear  to  be  magnetos.  There  appears 
to  be  no  doubt,  however,  that  French  manufacturers  will  be 
prepared  to  send  orders  across  the  Atlantic  at  a  later  date 
unless  something  unforeseen  occurs. 

j    Opportunity  for  American  Makers 

The  ousting  of  German  automobiles  and  accessories  from 
the  French  market  will  leave  an  opening  for  American  prod- 
ucts.   Patriotic  feeling  runs  so  high  that  it  is  certain  few 
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How  Ma'jrlce  Slzalre  solves  the  drink  problem.  He  carries  a  5- 
gallon  keg  or  wine,  on  the  running  board  of  hla  Slzalre- Berwick, 
and  thle  I*  often  of  service  Hn  aeisuaglntf  the  thlrat  of  tired  aoldiera 


German  goods  can  be  offered  for  sale  in  France  for  years 
after  the  war.  An  important  phase  of  this  situation  is  that 
successful  dealers  who  have  hitherto  handled  German  cars 
will  be  open  to  take  other  lines.  Every  American  firm  having 
tried  to  do  business  in  France  has  been  brought  face  to  face 
with  the  difficulty  of  getting  live  dealers  of  good  standing  to 
take  up  their  lines.  The  best  men  were  tied  up  with  French, 
Italian  or  German  houses  and  would  not  undertake  to  do  the 
missionary  work  necessary  to  put  an  American  firm  in  good 
standing  on  the  Continent  of  Europe.  Scores  of  American 
manufacturers  have  come  to  Paris  to  offer  their  agencies  to 
successful  French  dealers  and  have  had  them  refused,  or  have 
received  a  counter  offer  which  no  sane  man  could  consider. 
After  the  war  some  of  these  successful  dealers  will  be  on  the 
wait  for  new  lines,  and  there  is  no  reason  why  those  lines 
should  not  be  American. 

Few  Paris  Plants  Closed 

Few,  if  any,  of  the  automobile  factories  around  Paris  now 
remain  closed.  The  failure  of  the  Germans  to  make  any  im- 
pression on  the  Allied  lines,  and  the  knowledge  that  the  Allied 
forces  are  steadily  increasing,  while  the  enemy  is  lowering 
his  strength,  has  brought  about  a  feeling  of  security  and  a 
revival  of  business  as  great  as  is  possible  with  the  manhood 
of  the  nation  under  arms.  The  Sizairc-Berwick  factory 
opened  this  week  for  purely  touring  car  work;  Darracq  is 
increasing  its  staff  by  about  40  men  a  week;  Saurcr  is  work- 
ing day  and  night  shifts;  the  Hotchkiss  gun  making  factory 
is  to  be  returned  to  its  original  headquarters  and  the  auto- 
mobile department  will  reopen.  When  the  Germans  threat- 
ened Paris  the  Hotchkiss  factory  was  removed  to  Lyons. 
Such  a  removal  would  have  been  impossible,  even  at  normnl 
times,  without  the  help  of  the  government,  and  altogether  im- 
possible with  a  nation  at  war.  Seven  special  trains  were 
placed  at  the  disposal  of  the  factory,  and  the  whole  of  the 
valuable  machinery  necessary  for  making  guns  was  removed 
300  miles  and  installed  in  an  automobile  factory  at  Lyons 
with  such  rapidity  that  a  week  later  guns  were  being  pro- 
duced in  bigger  quantities  than  before.  The  demands  on  the 
gun  section  and  the  removal  of  half  the  factory  to  Lyons 
made  it  impossible  to  produce  cars,  but  with  the  return  of 
the  works  to  Paris,  car  construction  will  be  resumed. 

Darracq  Building  Aeroplanes 

In  addition  to  other  war  material,  the  Darracq  Automobile 
Co.  has  undertaken  the  construction  of  aeroplanes  for  the 
British  and  French  governments.  The  machines  are  the 
Vickers  type,  and  will  be  equipped  with  a  rotary  motor  fitted 
with  a  compressed  air  selfstarter.    The  only  other  French 


automobile  factory  making  aeroplanes  is  the  Bayard-Clement, 
which  has  for  several  years  specialized  in  various  types  of 
flying  machines.  The  war  has  revealed  the  manufacturing 
importance  of  aeroplane  motors  and  has  brought  a  consider- 
able amount  of  business  to  those  firms  making  light-weight 
motors  suitable  for  aeroplane  work. 

Influence  of  Aeroplanes 

At  the  beginning  of  the  flying  era  practically  every  auto- 
mobile firm  experimented  with  aeroplane  motors  in  prevision 
of  the  rapid  development  of  flying.  Commercial  development 
of  the  aeroplane  did  not  materialize  and  the  motor  business 
dropped  into  the  hands  of  a  few  specialists.  Now  that  the 
war  has  shown  the  value  of  the  aeroplane,  there  is  a  certain 
regret  that  this  experimental  work  was  not  continued.  The 
aeroplane  motor  specialists,  such  as  Gnome,  Renault,  Clerget, 
Canton-Unne,  are  reaping  a  wonderful  harvest.  The  out- 
come doubtless  will  be  that  car  manufacturers  again  will 
take  up  the  aeroplane  motor  in  view  of  the  permanent  in- 
crease of  flying  machines. 

V-Elght  Motor  a  Factor 

It  is  practically  certain  that  the  rotary  type,  which  has 
been  practically  supreme  in  France  since  almost  the  begin- 
ning of  the  flying  movement,  will  have  a  very  keen  competitor 
in  the  eight-cylinder  V  motor.  The  former  type  has  not  all 
the  simplicity  which  is  desirable  for  war  conditions. 

Under  the  test  of  war  the  airship  has  been  completely 
knocked  out  by  the  aeroplane.  The  French  fleet  of  airships 
has  ceased  to  exist,  and  the  total  damage  done  by  Zeppelins 
is  insignificant.  At  the  outbreak  of  war  the  French  fleet  of 
airships  was  small  compared  with  that  of  Germany,  and  it 
was  rendered  still  smaller  by  shots  from  both  friend  and 
enemy.  Three  big  airships,  considered  to  be  equal  to  the 
latest  Zeppelins,  were  under  construction  in  the  Bayard- 
Clement  airship  sheds  at  Lamotte-Breuil  when  war  broke 
out.  The  mechanical  part  of  these  airships  had  been  con- 
structed at  the  Bayard-Clement  automobile  factory  near 
Paris,  and  comprised  for  each  ship  four  200  horsepower  six- 
cylinder  motors.  The  mechancial  work  was  undoubtedly  the 
finest  France  has  ever  produced.  In  their  march  on  Paris 
the  Germans  entered  Lamotte-Breuil  and  destroyed  the  al- 
most finished  airships.  As  the  German  airships,  although 
much  more  highly  developed,  have  shown  no  better  practical 
results  than  those  of  the  French,  it  can  be  assumed  that  the 
completion  of  the  Bayurd-Clcment  ships  would  have  had  little 
influence  on  the  military  operations.  The  Bayard-Clement 
company  is  the  only  one  in  France  having  devoted  itself  to 
airships.  The  lessons  of  the  war  are  such  thnt  the  example 
of  this  company  is  not  likely  to  be  followed. 


French  offlcera  Inspecting  the  paaaporta  of  travelers  on  the  high- 
ways. Note  the  baggage  carried  on  the  running  board  of  the  ear 
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Engineering  Analyses — Part  III 

Foreign  Engineer  Applies  First  Principles  to  Designs  at 
New  York  Show — Discusses  Propeller  Shafts,  Torque 
Arrangements,  Brake  Design  and  Practice  in  Springs 

By  A.  Ludlow  Clayden 

Sfrmbrr  Inslilulr  of  Automobile  EnriWr.  of  Grtat  Bnlatn 


AS  concerns  propeller  shaft  arrangements,  these  are  just 
as  many  and  as  various  here  as  abroad,  but  the  Amer- 
ican engineers  are  to  be  complimented  upon  the  pains 
they  have  taken  to  insure  ample  protection  for  the  universal*. 
Lubrication  depends  upon  the  driver  in  all  but  one  type,  but 
a  Rood  cover  is  half  the  battle  since  it  will  retain  such  oil 
as  is  put  in  from  time  to  time.  For  many  reasons  the  best 
form  of  construction  for  the  rear  end  of  the  gearbox  consists 
of  an  inclosed  shaft  with  a  ball  and  socket  inclosing  the 
joint.  It  allows  the  joint  to  be  lubricated  from  the  gearbox 
without  separate  attention ;  it  does  away  with  the  awkwardly 
placed  rear-end  joint;  it  eliminates  the  need  for  a  telescopic 
joint  and  it  removes  the  need  for  a  torque  stay;  while  leav- 
ing the  springs  free  to  do  their  work  of  carrying  the  load 
comfortably. 

On  the  other  hand  it  is  said  to  be  more  expensive  than  the 
open  shaft  with  two  joints  because  the  ball  and  socket  are 
not  cheap  parts,  and  the  tube  enclosing  the  propeller  shaft  is 
fairly  heavy  and  needs  a  fair  amount  of  machining.  Taking 
it  from  another  viewpoint  a  good  deal  of  fitting  is  saved  in 
the  assembling  operation  so  there  cannot  be  very  much  dif- 
ference in  cost  either  way. 

There  seems  little  purpose  in  the  fork-ended  type  of  torque 
tube  because,  while  mechanically  the  same  as  the  ball  and 
socket,  it  does  not  enclose  the  universal  joint  and  it  calls  for 
a  swivel  bearing  on  the  torque  tube.  Also  it  has  two  swivel 
pins  to  carry  its  extremities  and  these  need  solid  foundations 
as  they  have  to  take  the  drive.  The  self-aligning  ball  seems 
•11  around  simpler  and  neater  and  less  trouble,  once  the  ma- 
chining rig  has  been  installed.  One  point  is  in  favor  of  the 
fork  and  that  is  it  can  be  used  in  combination  with  a  gear- 
box brake,  while  to  combine  a  ball  joint  and  such  a  brake  is 
not  easy. 

Taking  Torque 

The  vexed  question  as  to  whether  it  is  right  or  wrong  to 
utilize  the  springs  to  take  torque  or  drive  or  both,  is  as  far 
from  being  settled  as  ever  it  was  and  likely  to  remain  so. 
It  is  a  fact,  though,  that  all  the  very  best  cars  in  the  world 


have  the  springs  free.  Fundamentally  a  spring,  especially 
when  flat,  is  better  suited  to  take  drive  than  torque;  it  is 
really  actually  an  observable  fact  that  a  car  with  the  torque 
taken  by  the  springs  is  always  liable  to  shudder  when  ac- 
celerating rapidly,  and  even  more  so  when  braking.  The 
same  is  true  to  a  great  extent  of  cars  where  there  is  a  torque 
stay  ending  in  a  ball  mounted  between  coil  springs  and  hung 
on  a  swinging  bracket.  Stays  of  this  sort  seem  scarcely  to 
be  worth  the  extra  cost  involved  in  making  and  attaching 
them.  Similarly  with  radius  rods,  by  the  time  these  are  made 
and  put  on  in  addition  to  a  torque  stay  the  total  cost  must 
be  at  least  as  great  as  the  inclosed  shaft. 

Bad  Brake  Design 

While  the  general  advance  in  automobile  design  here  has 
been  phenomenal  there  is  one  feature  that  has  been  neglected 
most  woefully,  one  part  of  the  average  chassis  which  dates 
from  the  dark  ages  of  automobile  history,  and  this  is  the 
brakework.  Last  year  the  European  shows  made  clear  that 
makers  were  not  satisfied  with  the  powerful  and  smooth 
brakes  which  they  had  been  making  previously,  for  increase 
in  size  and  width  was  noticed  everywhere,  but  it  is  not  in- 
crease in  size  which  average  American  brakework  needs  so 
much  as  a  wholesale  scrapping  and  complete  redesign.  The 
immense  demand  for  cars  has  made  matters  very  difficult  for 
the  axle  manufacturers  and  signs  are  present  that  next  year 
will  see  a  great  many  more  cars  with  adequate  brake's,  hut 
it  is  very  surprising  that  engineers  and  users  have  so  loner 
endured  some  of  the  brakes  seen  in  the  show. 

Firstly,  a  brake  can  only  work  well  when  the  surface  is 
so  great  that  the  shoe  and  drum  cannot  be  pressed  together 
with  a  sufficient  number  of  pounds  per  square  inch  to  cause 
binding  or  a  jerky  seizing  of  one  of  the  surfaces  the 
other.  Secondly,  if  a  brake  is  to  work  smoothly  both 
parts  of  it  must  be  perfectly  rigid  with  respect  to  each  other; 
if  the  shoes  are  on  insufficiently  firm  supports  the  brake  is 
bound  to  chatter.  Again,  for  powerful  action  the  operating 
links  must  be  free  from  spring  and  the  attachment  of  any 
intermediary  fulcrums  to  the  frame  of  a  firm  nature.  In 
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how  many  of  the  brake  systems  in  the  show  were  all  thuoc 
fact*  taken  care  of?  A  few,  certainly,  and  all  honor  to  their 
constructors,  but  what  a  few! 

It  is  also  amazing  that  the  external  band  brake  could  ever 
exiat  in  this  country  of  heavy  roads  and  thick  mud.  In 
Europe  it  was  complained  of  years  ago  on  account  of  its  ten- 
dency to  clog  up  and  the  conditions  here  are  ten  times  more 
likely  to  produce  trouble.  Also  it  is  very  difficult  to  make 
ao  that  it  clears  the  drum  when  in  the  off  position,  and  a  very 
heavy  massive  construction  is  essential  if  it  is  to  have  any 
perceptible- power.  Nor,  considering  all  the  bit*  can  it  pos- 
sibly be  cbeap.  It  is  a  manufacturing  axiom  to  keep  down 
the  number  of  different  parts  as  much  as  may  be,  and  surely 
it  is  cheaper  to  make  two  identical  pairs  of  expanding  shoes 
than  to  make  one  pair  and  such  another  pair  of  bands,  with 
their  guides,  brackets,  release  springs  and  what  not. 

Also  it  looks  as  though  the  axle  men  had  seldom  paused  to 
think  what  a  tremendous  load  is  put  on  the  fulcrum  pins 
and  the  spreading  cams  of  expanding  brakes,  nor  to  realize 
that  the  working  surface  of  the  brake  shoe  needs  a  solid 
enough  backing  to  give  it  firm  Bupport  and  so  to  equalize  the 
pressure  over  all  the  surface.  Axles  unchanged  in  design, 
which  were  used  on  the  little  fours  of  several  years  ago, 
ought  not  to  be  powerful  enough  for  the  much  more  speedy 
cars  of  today  carrying  bigger  loads. 

There  seems  little  to  choose  between  a  gearset  brake  and  a 
really  good  expanding  brake  in  the  commoner  position, 
though  it  is  worth  noting  that  all  cars  built  near  mountains 
are  provided  with  transmission  brakes.  In  England  there  is 
a  pronounced  trend  in  favor  of  the  all-axle  construction,  two 
sets  of  shoes  being  located  side  by  side  in  the  same  drums, 
but  the  continental  firms  seldom  get  away  from  the  gearbox 
brake. 

The  growing  popularity  of  woven  linings  is  causing  makerB 
to  increase  the  size  of  the  spreading  cams  so  as  to  allow 
the  use  of  thick  linings  and  enable  adjustment  to  be  made 
for  wear,  and  ribbed  drums  of  cast  steel  or  malleable  iron 
are  replacing  pressings,  being  cheaper  and  apparently  just 
as  good. 

Need  of  Accessibility 

Most  foot  brakes,  whether  American  or  European,  are 
geared  too  high  when  located  on  the  axle;  that  is,  they  do 
not  give  the  foot  sufficient  leverage.  It  is  not  easy  to  allow 
very  long  travel  for  the  foot,  so  the  remedy  is  to  provide  a 
very  accessible  adjustment  whereby  the  brake  can  be  kept 
fairly  closely  set  and  ample  mechanical  advantage  given  to 
the  foot.  Many  accidents  happening  to  lady  drivers  have 
been  caused  by  their  natural  lack  of  the  strength  sufficient 
to  operate  a  heavy  pedal. 

In  the  study  of  brakework  one  finds  another  advantage 
for  the  inclosed  propeller  shaft  because  it  serves  as  a  con- 


venient mounting  for  the  brake  rods.  It  is  to  be  noticed 
that  American  designers  usually  locate  a  fulcrum  somewhert 
near  the  center  of  oscillation  of  the  axle  so  that  the  up-and- 
down  movement  of  the  latter  does  not  cause  movement  of 
the  brakes,  and  compensation  is  generally  carried  out  thor- 
oughly  though  not  always  as  neatly  as  sometime*. 

Good  Differential  Adjustments 

Concerning  axles  there  is  little  to  be  said  because  they  are 
nearly  all  alike.  The  pressed  steel  housing  is  not  very  popu- 
lar in  England  because  it  is  heavier  for  its  strength  than 
other  forms,  but,  of  course,  the  roads  here  call  for  greater 
strength.  One  excellent  point  in  axle  construction  is  the 
customary  accessible  adjustments  for  setting  the  depth  of 
engagement  of  the  bevels. 

Mention  of  the  latter  naturally  leads  to  consideration  of 
the  final  drive  and  the  spiral  bevel.  This  is  so  far  peculiar 
to  America;  because  the  Citroen  double  helical  bevel  is  not 
the  same  thing  at  all.  It  seems  to  be  as  quiet  as  the  worm 
which  the  Citroen  gear  is  tometimet,  but  not  always,  while  it 
also  seems  easier  to  make  than  the  worm.  Unquestionably  it 
is  attractive  where  axle  clearance  is  of  importance,  but  a 
good  deal  more  experience  of  it  in  service  is  needed  before 
its  durability  as  compared  with  worm  gearing  can  be  decided. 
Worm  gearing  to  be  of  any  use  at  all  must  be  very  well  made, 
and  must  be  fitted  with  care,  which  means  that  it  can  hardly 
hope  to  compete  with  bevel  gearing  on  price.  When  well 
made  its  durability  is  wonderful,  however,  and  new  methods 
of  grindini*  worm  gearing  will  tend  to  make  this  durability 
greater  still. 

Spring  Education  Needed 

Springs  are  a  whole  big  subject  in  themselves  and  the 
violence  of  the  discussion  on  a  recent  S.  A.  E.  paper  showed 
that  the  general  state  of  ignorance  as  to  spring  design  is 
very  great  indeed.  No  agreement  is  to  be  found  anywhere 
on  spring  problems  and  all  that  can  be  deduced  by  a  study 
of  all  the  different  well  known  chassis  in  the  world  is  that 
good  springs  or  bad  springs  may  be  made  to  any  design. 

All  types  seem  capable  of  giving  much  the  same  riding 
effect.  The  cantilever  spring  has  no  intrinsic  mysterious 
property  which  makes  it  easier  to  design  right  than  any 
other  kind — so  far  as  one  can  ascertain,  but  it  is  a  little 
easier  to  apply  to  a  chassis  and  should  ultimately  prove 
cheaper. 

A  broad  rule  in  spring  design  deduced  from  current  Euro- 
pean practice  is  that  cars  with  flat  springs  are  steadier  than 
those  in  which  the  springs  normally  have  camber,  but  there 
are  noteworthy  exceptions. 

A  remarkable  difference  in  front  axle  construction  is  the 
popularity  here  of  the  type  which  has  the  jaws  on  the  axle 
and  the  tongue  on  the  stub  axles,  remarkable  because  it  i« 
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usually  judged  in  Europe  that  the  other  kind,  with  the  jaws 
on  the  stubs,  is  easier  to  make  cheaply.  Rather  less  bearing 
is  given  on  the  swivel  pins  here,  and  there  are  fewer  ball 
thrusts,  which  is  a  pity  since  easy  steering  is  more  depend- 
ant upon  adequate  ball  or  roller  thrusts  in  the  swivels  than 
upon  any  other  one  thing. 

Just  as  abroad,  there  seems  to  be  a  disinclination  to  make 
the  steering  gear  itself  big  enough  to  allow  a  useful  contact 
between  the  worm  and  sector,  and  it  is  surprising  that  rough 
roads  have  not  caused  the  abandonment  of  the  drag  link 
with  a  bend  in  it,  for  this  can  scarcely  fail  to  put  some  whip 
in  the  steering.  One  would  expect  that  altogether  heavier 
steering  would  be  called  for  here  for  this  is  a  part  in  which 
weight  i*  intimately  connected  with  strength  and  rigidity. 

Frame  Design  Possibilities 

In  frame  design  there  are  two  extremes,  one  is  the  nar- 
row straight-sided  type  in  which  the  back  axle  projects  a 
long  way  from  the  frame  and  the  springs  are  carried  by 
brackets,  likewise  projecting  sideways  from  the  side  rails. 
The  other  case  is  where  the  frame  is  widened  so  that  the 
rear  springs  are  located  beneath  it,  and  the  ordinary  type  is 
half  way  between  the  two  extremes.  A  convenient  style 
which  can  be  applied  to  some  chassis  proportions  is  to  have 
the  side  rails  straight,  but  not  parallel,  tapering  toward' 
the  front,  of  course,  but  for  ease  in  turning  out  a  well  pro- 
portioned car  the  usual  bent  frame  side  is  far  the  most  con- 
venient. It  seems,  judging  by  a  few  examples,  that  more 
might  be  done  in  the  way  of  combining  purposes  as  by 
making  the  spring  hanger  also  serve  as  a  support  for  some 
part  of  the  brakework.  Altogether  though,  the  frame  design 
is  good  and  clean  and  an  example  of  how  to  obtain  strength 
from  simple  pressings. 

In  a  general  review  of  this  kind  discussion  of  control  sys- 
tems and  such  petty  detail  would  be  out  of  place  so  the 
writer  will  here  conclude.    In  doing  so,  however,  he  would 


Dotted  line  »how*  undesirable  bend  In  drag  HnK  cauted  by  puttlcg 
ball  Joint  behind  lever  In  order  to  facilitate  the  fitting  of  fender* 


The  flat  type  of  cantilever  aprlng  constructor 

like  again  to  emphasize  that  in  offering  criticism  he  has  en- 
deavored to  do  so  from  the  viewpoint  of  the  first  principles 
of  engineering  mechanics  rather  than  from  his  knowledge  of 
current  European  practice.  Circumstances  have  assisted  the 
British  automobile  engineer  to  go  rather  more  deeply  into 
some  matters  than  his  American  colleague  has  had  time  to 
do,  but  the  latter  has  now  such  an  opportunity  to  catch  up 
as  has  never  before  been  offered  him  and  we  can  all  with 
one  accord  devoutly  hope  that  in  this  instance  history  may 
never  repeat  itself,  to  the  end  of  time. 


New     Willard     Battery     Branch     in  Chicago 


ijt.  nrw  Chicago  oreincfc  of  lac  Willartt  Storage  Battery  Co., 
Clrtrlnrui.  O.,  ia  one  of  the  rrerni  example!  of  tWltuM  aervice  to 
nor  owner*,  ami  ta.  U  ia  claimed,  the  blggeat  atul  mo*t  complete 
aervice  plant  of  Urn  kind  fit  the  country,  with  a  rapacity  for  charging 
1,000  batteriea  at  one.  time,  and  with  apace  in  the  arriirr  rnd  of  the 
oliint  for  twenty-five  cor*  under  cover  at  once  ami  ability  lo  care 
for  fifty  at  one  time  If  neceaaary.  Thia  new  aervice  plant,  located 
at  Z'.l'f-JO  South  Wabaah  avenue,  ia  a  brick  and  ateel.  one-atory 
eonatrurtion.  fitted  with  concrete  fioora  throughout,  the.  floor  area 
mraaurtng  H.000  aquare  fret.  It  ia  manned  by  a  working  office, 
force  of  twelve,  together  with  twenty-five  opcrallvra.  Ihc  working 
men  having  factory  experience  and  being  educated  in  battery 
eepaira  auch  at  complete  aaaembling  ami  reaaaembllng.  All  typea 
of  batteriea  for  different  makca  of  cor*  orr  *<>pf  lit  *lork.  together 
with  repair  pari: 


The  battery  room  im  divuted  into  three  paria,  charging,  repair, 
and  aerrice  arctlona.  The  charging  drpartmrnt  ia  handled  by  five 
men.  In  the  repair  department  are  arvrn  repair  brnrhea,  and  the 
work  ia  handlrd  by  four  men.  In  thia  department  batteriea  are 
inapected.  repaired  and  reaaaemblrd.  Hpwarda  of  l,2"0  rr  pair 
batteriea  can  be  handlrd  at  onr  time  An  iilra  of  the  capabUitiea 
of  the  plant  may  be  gained  from  the  accompanying  llluatraliona 
which  are  two  viewa  of  the  aeriHce  drpartmrnt. 

The  alock  room  contuina  all  porta  of  all  Willard  batteriea  at  well 
o*  aaaembled  batteriea  placed  in  racka  fitted  with  charging  pluga 
ao  that  alock  batteriea  can  be  kept  on  charge.  The  cmployeee* 
room  ia  fitted  with  lockera,  ahower  bath.  etc.  Thia  new  aerviee 
attttion  takra  core  of  nine  atntra.  Illinoia.  Wiaronain.  Northern 
Michigan,  Minneaota,  Iowa,  Sebruaku.  Miaaouri  and  North  ami 
South  Dakota. 
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Two  New  Eight  -  Cylinder  Motors 


A  Buda  with  Staggered  Cylinders  and  a  Northway  Made  for 

the  New  Cole  Eight 


Left — Front  of  Northway  motor,  showing  water  pump.    Right— Showing  vertical  division  of  crankcaea  and  mounting  of  tlr*  pump 


THE  new  Northway  eight  will  be  found  at  the  Chicago 
show  on  a  new  Cole  chassis  and  judging  from  photo- 
graphs it  stems  to  be  of  particularly  neat  appearance. 
The  cylinders  are,  of  course,  arranged  at  90  degrees  and  are 
cast  in  two  blocks,  each  block  being  one  piece  with  half  the 
crankcase,  which  means  that  the  latter  is  split  vertically,  as 
is  made  clear  in  the  illustrations.  Detachable  cylinder  heads 
are  employed  and  these  are  so  set  that  their  removal  would 
be  easy  without  disturbing  many  other  parts.  Instead  of 
using  rockers  so  as  to  operate  the  valves  from  only  eight 
cams,  sixteen  cams  arc  used  and  the  tappets  are  of  a  plain 
straight  type.  A  curious  feature  is  that  the  angle  between 
the  valves  is  101  degrees,  so  the  valves  are  inclined  towards 
the  cylinder  centers,  which  makes  for  a  reduction  in  the 


Plan  of  Northway  motor,  ahowing  valve  covera  and  double  Intake  manlfolde 


valve  pocket  space  helpful  towards  obtaining  high  efficiency. 

There  are  three  crankshaft  bearings  and  the  connecting- 
rods  on  one  side  are  yoked  in  the  manner  which  is  becoming 
customary  in  eight  construction.  The  bearing  is  secured  in 
the  yoke  and  the  small  end  rod  which  fits  inside  moves  on 
the  outer  surface  of  the  main  babbitt  bushing.  The  bore  is 
3  1-2  inches  and  the  stroke  4  1-2,  giving  a  capacity  of  346 
cubic  inches,  and  the  valves  are  large  in  proportion  to  the 
cylinder  diameter  being  1  1-2  inches  clear  and  having  a  lift 
of  11-32  inch.  Tungsten  steel  is  used  and  the  springs  and 
tappet  gear  are  inclosed  by  pressed  steel  plates. 

One  of  the  neat  features  of  the  motor  is  the  location  of 
the  water  pump,  which  is  driven  directly  from  the  intermedi- 
ate pinion  of  the  timing  gear,  the  bitter  being  helical  spur 
gearing.  Accessiblity  is  assisted  a 
good  deal  by  mounting  the  cranking 
motor  on  the  side  of  the  gearbox  in- 
stead of  placing  it  between  the  cylin- 
ders, and  the  same  applies  to  the  tire 
pump  which  balances  the  starting  mo- 
tor. Quite  a  high  position  has  been 
chosen  for  the  carbureter  which  should 
be  correspondingly  easy  to  inspect  and 
the  ignition  timer  is  also  mounted  high; 
as  shown  in  the  photographs.  A  some- 
what unusual  valve  timing  is  used, 
the  intake  opening  15  degrees  past  dead 
center  and  closing  28  degrees  past 
lower  dead  center,  while  the  exhaust 
opens  45  degrees  before  lower  ccr.ter 
and  closes  10  degrees  after  top  center; 
this  introducing  an  exceptionally  long 
gap  between  the  closing  of  the  exhaust 
and  opening  of  the  inlet.  The  firing 
order  is  1-8,  3-6,  4-5,  2-7,  considering 
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the  first  cylinder  on  the  left  as  No.  1 
the  second  on  the  left  as  No.  2,  the 
first  on  the  right  as  No.  5  and  so  on. 

Lubrication  seems  to  have  been  cared 
for  particularly  well,  since  not  only  is 
oil  forced  from  the  pump  to  the  main 
crankshaft  and  connecting-rod  bear- 
ings, but  it  is  also  led  to  a  pressure 
indicator  and  regulator  and  thence  to 
a  duct  which  floods  the  cams;  the  pres- 
sure of  oil  at  normal  speed  of  running 
is  said  to  be  30  pounds  per  square  inch. 
The  electrical  starting  and  ignition  gear 
is  of  Delco  manufacture,  the  timer 
having  dry  cells  as  a  source  of  current 
supplementary  to  that  provided  by  the 
Exide  battery,  while  the  timer,  gener- 
ator ami  motor  are  all  separate  unit*. 
Weight  is  claimed  to  have  been  saved 
in  the  construction  by  the  very  free  use 
of  pressed  steel  which  is  employed  for 

the  oil  base  and  also  for  inclosing  the  distribution  gearing. 

As  regards  details  of  the  cars  to  which  this  motor  will  be 
fitted,  the  arrangement  of  clutch  and  gears  is  well  shown 
in  the  photograph.  Pinal  drive  is  through  an  open  shaft, 
three-quarter  springs  taking  torque  and  drive  effort,  and 
the  floating  rear  axle  gives  a  top  speed  ratio  of  3.5  to  1,  the 
brakes  and  other  details  following  ordinary  practice.  There 
will  be  two  body  styles,  one  a  seven-passenger  with  dis- 
appearing auxiliary  seats,  and  the  other  a  three-passenger 
roadster  with  width  enough  for  all  three  on  a  single  seat. 

The  Buda  Motor 

The  Buda  motor  is  of  quite  different  design,  since  the  con- 
necting-rods are  not  yoked,  their  lower  end  bearings  being 
located  side  by  side  as  in  the  Herschell-Spillman,  this  neces- 
sitating a  slight  stagger  between  the  cylinder  blocks.  Thermo- 
syphon  cooling  is  used,  this  also  being  an  unusual  feature  on 
eights,  and  the  waterjackets  are  baffled  so  as  to  insure  ample 
circulation  around  the  valve  packets.  There  Is  only  one 
camshaft  with  eight  cams,  operating  through  rockers  and, 
as  in  the  Northway,  large  valves  are  provided,  the  clear 
diameter  being  1  1-2  inches,  while  the  bore  and  stroke  of  the 
motor  arc  3  by  5  1-8  which  corresponds  to  a  capacity  of  290 
cubic  inches.  No  cast  iron  has  been  used  except  for  the  cyl- 
inders, since  the  crankcase  is  aluminum  alloy,  thus  enabling 


Northway  motor,  ahowtng  the  detachable  cylinder  head  and  location  of  starting  motor 


a  slight  reduction  in  weight  to  be  made.  Actually  the  weight 
is  said  to  be  550  pounds. 

Three  main  bearings  are  used  for  the  crankshaft  and 
the  proportions  of  the  crankcase  are  such  that  it  is  posEible 
to  withdraw  the  pistons  without  removing  any  other  portion 
of  the  motor  except  the  oil  base.  Lubrication  is  by  gear 
pump,  forcing  oil  to  the  main  crankshaft  bearingB,  thence 
through  ducts  to  the  crank  pins  and  also  by  separate  leads 
to  the  camshaft  bearings.  The  firing  order  is  1-5,  3-7,  2-6, 
4-8,  using  the  same  nomenclature  as  the  Northway.  Provision 
is  made  for  mounting  either  a  standard  magneto  or  a  battery 
system  distributer.  Special  attention  is  given  to  insuring  ac- 
curate running-balance  to  the  crankshaft  and  flywheel,  while 
the  pistons  and  connecting-rods  are  balanced  against  each 
other  so  as  to  reduce  vibration  to  the  absolute  minimum. 

To  Show  Abbott  Eight  at  Chicago 

Detroit,  Mich.,  Jan.  18 — The  Abbott  eight-cylinder  car 
which  the  Consolidated  Car  Co.,  successor  to  the  Abbott 
Motor  Car  Co.,  is  building  will  be  shown  at  the  Chicago  auto- 
mobile show.  Fully  equipped,  the  price  of  the  five-passenger 
touring  car  as  well  as  of  the  roadster,  is  $1,685. 

The  new  eight  uses  a  Perkins  motor,  the  cylinders  being 
cast  in  two  blocks  of  fours  and  mounted  at  an  angle  of  90 
degrees  to  each  other.  The  bore  is  3  1-H  and  the  stroke  4  1-2, 
giving  an  S.  A.  E.  horsepower  rating  of  31.3.  Other  features 
are  Zenith  carbureter,  Atwater  Kent  ignition  system,  Remy 
or  Gray  &  Davis  starting  and  lighting  system. 
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General  outline  of  Buda  motor,  with  main  dlmenelona 


Digitized  by  Google 


108 


THE  AUTOMOBILE 


January  11,  1911 


The  New  Packard  Worm-Drive  Trucks 


Picture  Story  of  the  New 
Line  —  L-Head  Motors 
with  Automatic  Governor 
—  Accessibility  a  Feature 


Upper — Showa  carbureter  governor  arranged  on  le»t  aide  of  motor. 
Lower — Glvea  good  Idea  of  value  and  magneto  acceselblllty,  a  fea 
ture  of  design  adhered  to  cloeely  throughout 


Side  view  of  3-ton  Packard  trucK  chaasl*.  showing  control  central- 
lied  under  ateerlng  wheel 

TN  The  Automobile  for  January  14  some  details  of  the 
■*■  specifications  of  the  new  Packard  trucks  were  given  and 
the  illustrations  appearing  on  these  pages  serve  to  amplify 
the  bare  specification.  The  photograph  of  the  motor  shows 
the  I, -head  type  which  is  new  in  Packard  truck  practice  and 
is  of  particularly  neat  appearance;  the  clean  lines  suggest 
that  accessibility  has  been  cared  for  more  than  usual.  The 
governor  is  completely  inclosed  and  can  be  sealed  so  that 
it  is  impossible  for  anyone  to  adjust  it  without  authoriza- 
tion ;  for  though  the  driver  controls  an  ordinary  throttle, 
either  by  hand  or  by  pedal,  the  governor  throttle  is  entirely 
independent,  opening  and  closing  solely  in  accordance  with 
motor  speed  All  the  controls  for  the  motor  and  the  elec- 
trical system  are  centralized  on  a  board  mounted  directly  in 
front  of  the  steering  column  following  the  standard  Packard 
practice  for  pleasure  cars.  This  arrangement  not  only  facili- 
tates driving  but  is  likely  to  improve  durability  by  making 
all  control  connections  an  integral  part  of  the  chassis  quite 
independent  of  any  body  work.  Left  side  levers  are  used 
for  gearshifting  and  emergency  brake,  this  also  being  like 
the  Packard  pleasure  car. 

Every  essential  of  the  motor  is  readily  accessible,  as  if 
shown  in  the  illustration,  but  attention  may  be  drawn  to 
the  high  mounting  of  the  carbureter  which  facilitates  its 
cleaning  very  greatly,  while  also  assisting  to  maintain  it  at 
a  good  working  temperature.  On  the  other  side  of  the  mo- 
tor the  valve  springs  and  tappets  can  be  inspected,  adjusted 
or  removed  without  interference  with  any  other  parts,  the 
exhaust  manifold  being  carried  sufficiently  high  up  to  keep 
it  well  out  of  the  way. 

A  good  point  of  detail  is  the  location  of  the  oil  filler  on  the 
left  side  of  the  motor,  because  if  the  hood  has  to  be  lifted  it 
is  nine  times  out  of  ten  the  carbureter  side  of  the  motor 
that  is  wanted,  and  to  have  the  oil  intake  on  that  side  too 
often  saves  the  necessity  of  a  double  job  enabling  a  gain 
of  a  minute,  perhaps,  on  each  occasion. 
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Torque  May*  and  brake*  of  substantial  alt*.    Right  shows  aprlng 
radiator  mounting 


Special  care  has  been  taken  with  the  radiator  mounting, 
this  important  fitting  being  supported  on  springs  which  in- 
sulate it  from  road  shock  or  from  motor  vibration.  Further, 
the  mounting  is  independent  of  the  hood  so  that  any  weave 
in  the  frame  cannot  apply  force  to  the  top  of  the  radiator 
through  movement  of  the  dashboard. 

Of  course,  the  worm  drive  is  one  of  the  greatest  novelties 
and  this  seems  to  have  been  carried  out  in  accordance  with 
the  very  best  accepted  practice.  That  is  to  say,  judging 
from  the  photograph,  the  worm  and  worm-wheel  are  mounted 
on  bearings  of  adequate  dimensions  to  give  the  durability 
demanded  in  truck  service.  All  this  gearing  is  easy  to  remove 
since  the  cover  of  the  center  housing  is  detachable  with  the 
worm  and  its  bearings  and,  when  the  driveshafts  are  with- 
drawn, every  part  of  the  running  gear  in  the  axle  can  be 
taken  out.  These  driveshafts  fitting  in  key  ways  in  the  dif- 
ferential gears  and  the  outer  end  flanges,  in  which  the  driv- 
ing dogs  for  the  road  wheels  are  cut,  arc  forged  solid  with 
the  shafts.  The  steel  plates  slotted  to  correspond  with  the 
dogs  on  the  driveshafts  are  bolted  to  the  wheel  hubs  and 
there  is  a  certain  amount  of  clearance  allowed,  so  that  a 
little  relative  motion  can  take  place  between  the  end  of  the 
driveshaft  and  the  hub.  This  prevents  any  play,  which  may 
develop  in  the  wheel  bearings,  causing  the  transfer  of  un- 
desirable road  stresses  to  the  driveshafts  themselves. 

Of  course,  anything  which  tends  to  reduce  the  labor  in  car- 
ing  for  a  truck  is  of  value  to  its  owner  and  that  this  point 
has  been  thought  of  may  perhaps  be  indicated  by  the  careful 
attention  to  small  details.  One  may  mention,  as  an  example, 
the  fact  that  spring  lubrication  has  received  special  atten- 
tion, dustproof  caps  being  arranged  in  such  a  manner  that 
the  shackle  pins  can  be  greased  with  the  minimum  of  labor 


Centrallied  control  platform 


Plan  vlaw  of  3-ton  chaeals.     Observe  large  transmltelon  brake  and  method  of  mounting  gearbox 
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A.  C.  A.  Tests  Tireseal  and  Multiple  Rings 


Service  Conditions  Observed — Tireseal  Tried  on  Nail 
Punctures — Motor  with  Davidson  Multiple 
Piston  Rings  Run  on  Block 

noted  in  the  accompanying  curves  of  results  that  the  fuel  con- 
sumption per  unit  at  Horsepower  showed  no  great  difference. 
With  both  rings  also  the  carbon  deposit  was  negligible  and 
both  showed  elttcient  lubrication. 


Curves  of  friction  al  horsei 
rings  and  the  ordinary  accontrlc  rings  as 
by  Tho  Automobile  Club  of 


TWO  certified  test*  have  recently  been  made  by  the  Au- 
tomobile Club  of  America,  one  on  Tireseal,  a  fluid  in- 
serted in  the  tire  to  heal  punctures,  and  another  on 
the  Davidson  multiple  piston  ring.  The  purpose  of  the  two 
tests  was  to  determine  the  efficiency  of  eaclt  of  these  products 
in  its  particular  field  by  carrying  out  an  investigation  under 
service  conditions. 

The  Davidson  multiple  product  is  a  lap-joint  ring  made 
up  of  two  thin  concentric  rings  pinned  together.  The  joint* 
of  the  ring  do  not  coincide  peripherally  and  hence  there  is 
no  possibllty  of  gases  blowing  through  aligned  joints. 

The  tests  were  of  a  comparative  nature,  being  run  on  a 
Pierce  motor  alternately  with  the  Davidson  rings  and  with 
the  ordinary  eccentric  rings  ordinarily  furnished  with  the 
Pierce  motor.  Each  piston  nas  four  rings  each  .25  inch  wide 
and  four  tests  were  made  to  include  measurement  of  fric- 
tional  losses  and  compression  with  the  motor  cold  at  different 
speeds,  power  and  fuel  consumption  and  friction  and  com- 
pression with  the  motor  hot. 

The  results  showed  that  there  is  no  considerable  difference 
in  power  with  the  two  rings.  The  compression  pressures  as 
measured  with  a  gauge  showed  that  there  is  a  slight  differ- 
ence in  favor  of  the  Davidson  ring  and  the  friction  losses 
are  less  with  the  Davidson  ring  than  with  the  ordinary  ec- 
centric type.  The  actual  figures  as  given  in  the  tests  showed 
that  this  difference  varied  between  7  and  more  than  30 
per  cent. 

Differences  caused  by  atmospheric  changes  from  day  to  day 
were  compensated  for  by  inclosing  the  carbureter  in  a  box 
and  controlling  the  air  supplied  to  this  box  by  means  of  a 
throttle  valve.  The  air  pressure  in  the  box  was  kept  con- 
stant at  28.6  inches  of  mercury.  The  temperature  of  the  in- 
going air  was  kept  within  close  limits  and  that  of  the  cooling 
water  was  also  substantially  constant.  The  carbureter  ad- 
justment was  not  changed  during  the  four  runs.    It  will  be 


left  front  and  the  right  rear 
impound  by  pumping  in  3  pints 


Tests  on  Tireseal 

In  the  tests  on  Tireseal,  tl 
tires  were  treated  with  the  o 

through  the  valve  opening  with  an  instrument  similar  to  a 
grease  gun.  The  valves  were  removed  in  order  to  permit  of 
the  ready  admittance  of  the  Tireseal  and  after  it  was  put 
into  the  lubes  the  valves  were  replaced  and  the  tires  inflated 
in  the  usual  manner.   The  size  of  the  tires  was  34  by  4. 

After  inflating  the  tires  a  short  run  of  2  or  3  miles  was 
taken  to  distribute  the  Tireseal  throughout  the  tube.  The 
pressure  in  the  front  left  tire  was  80  pounds  to  the  square 
inch,  which  is  in  accordance  with  the  amount  specified  by  the 
tire  manufacturer,  and  that  in  the  rear  tire  was  65  pounds, 
which  is  the  inflation  pressure  recommended  by  the  Puncture- 
mend  Co.,  of  Cleveland,  O. 

Sixteen  nails  were  driven  into  the  two  tires,  eight  in  the 
front  and  eight  in  the  rear.  In  the  front  shoe  six  of  the  nails 
were  1.26-inch  long  and  .126  inch  diameter  and  two  1.26  bv 
5-64  inch.  Each  of  theae  nails  in  the  front  shoe  was  immedi- 
ately withdrawn  and  the  punctured  part  of  the  tire  turned 
toward  the  bottom  to  allow  the  Tireseal  to  enter  the  puncture. 
The  nails  were  driven  into  various  parts  of  the  tire,  some 
being  directly  in  the  center  of  the  trend  and  others  offset  con- 
siderably from  the  center.  After  the  punctures  were  made 
'  the  fluid  had  time  to  seal  the  leaks  the  tire 
to  80  pounds. 

In  the  rear  tire  there  were  driven  five  1.26  by  .125  nails, 
two  1.26  by  6-64  and  one  1  by  1-16.  These  nails  were  not 
removed  and  after  each  puncture  was  made  the  wheel  was 
revolved  to  give  a  similar  effect  to  that  on  the  road  when  a 
nail  is  picked  up  and  the  car  continues  to  go  ahead.  The 
pressure  in  this  tire  after  the  eight  nails  were  forced  in  had 
dropped  2  pounds,  from  66  to  63. 

After  standing  in  the  clubhouse  for  15  hours  the  inflations 
were  again  measured  and  it  was  found  that  the  rear  tire 
retained  the  same  pressure.  63  pounds  and  the  front  tire  had 
dropped  from  80  to  55,  a  loss  of  25  pounds.    The  front  tire 

(Continued  on  page  166) 


r  and  fuel  consumption  curve*  of  the  two  typca 
of  rings  compiled  from  data  obtained  In  th*  A.  C.  A.  teat 
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THE  AUTOMOBILE  has  made  a  custom 
of  presenting  annually  an  illustrated 
review  in  which  representative  cars 
with  each  of  the  various  body  types 
were  grouped.  The  greater  number  of  closed 
bodies  offered  for  the  1915  season,  as  com- 
pared with  previous  seasons,  made  it  necessary 
that  the  annual  motor  car  art  gallery  this  year 
be  opened  in  two  sections.  Open  cars,  there- 
fore, were  shown  in  a  comprehensive  review 
in  the  issue  of  December  31  and  the  inclosed 
cars,  being  supposedly  cast  in  a  finer  mold,  are 
accorded  separate  representation  in  the  follow- 
ing pages. 

In  classifying  the  body  types  in  these  pages, 


it  has  been  found  necessary  to  adopt  certain 
definitions  arbitrarily,  which  in  some  cases  are 
not  in  accordance  with  the  nomenclature  em- 
ployed by  certain  of  the  manufacturers.  This 
is  because  inclosed  body  names  are  far  from 
standardized,  the  same  name  being  applied  to 
several  different  body  types  by  different  de- 
signers, and  conversely,  the  same  body  being 
designated  by  different  names.  Consequently, 
a  nomenclature  for  this  review  was  adopted 
which  coincided  with  that  used  by  the  greater 
number  of  car  makers.  This  will  explain,  for 
instance,  why  one  or  two  bodies  which  by  their 
makers  are  called  limousines,  appear  in  the 
group  headed  Sedans. 
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Closed  Body  Styles  as  Dictated 


IN  dividing  the  car*  according  to  body  types, 
THE  AUTOMOBILE  has  classed  as  limousines 
those  cars  having  bodies  carrying  four  or  more 
passengers  and  in  which  the  driver  is  separated  from 
the  passengers  by  a  partition,  but  the  driver's  compart- 
ment is  not  completely  inclosed  by  full-length  doors. 

Berlins  are  those  cars  carrying  four  or  more  pas- 
sengers, and  in  which  the  driver  is  separated  from  the 
passengers  by  a  partition,  but  the  driver's  compart- 
ment is  completely  inclosed  by  full-length  doors. 

Landaulets  are  limousines,  the  portion  of  whose 
top  above  the  rear-seat  passengers  may  be  folded 
back. 

Sedans  are  those  cars  carrying  four  or  more,  all  of 
whom  are  completely  inclosed,  but  with  no  partition 
between  front  and  rear  seats. 

Coupes  are  two-  or  three-passenger  completely  in- 
closed cars. 

Convertible  coupes  are  two-  or  three-passenger  in- 
closed cars  which  may  be  transformed  into  open  road- 
sters or  runabouts  by  either  folding  back  the  top  or 
removing  the  upper  portion  of  the  body. 

Convertible  sedans  are  cars  which  may  be  made 
either  open  touring  cars  or  sedans 
by  the  removal  of  the  upper  por- 
tion of  the  sedan  body. 

Convertible  bodies  are  one  of 

fthe  distinguishing  features  of  the 
season  in  body  styles.  They  have 
come  in  answer  to  the  demand 


4  m 


of  the  owner-driver  for  a  design  which  will  give  him 
and  his  family  comfort  in  winter  driving  combined 
with  the  freedom  of  the  open  car  for  summer  work 
without  the  necessity  of  maintaining  two  cars  or  pur- 
chasing two  bodies. 

About  a  year  ago  the  convertible  roadster-coupes 
made  their  appearance.  These  were  an  adaptation 
of  the  landaulet  idea  to  the  two-  and  three-passenger 
vehicles.  There  were  nine  of  them  at  that  time,  nearly 
every  different  make  having  a  different  name,  such  as 
landaulet-coupe.  cabriolet,  convertible,  convertible 
coupe-roadster  and  landau-roadster. 

The  number  has  been  increased  the  present  season 
to  sixteen  or  more  but  there  is  nearly  as  much  diver- 
gence in  names  as  last  year.  Cabriolet  and  coupelet 
are  the  most  in  favor  with  the  manufacturers.  In  addi- 
tion to  the  folding  coupe  top  there  is  another  type, 
of  which  the  Hupmobile  is  an  example,  in  which  the 
roadster  is  converted  into  a  coupe  by  substituting  for 
the  roadster  top  a  wood  top  of  conventional  coupe 
lines. 

The  most  recent  addition  to  this  field  of  convertible 
bodies  is  comprised  in  the  convertible  sedans  or  con- 
vertible limousines,  as  they  sometimes  are  called.  The 
term  sedan  is  the  more  proper  one  as  in  no  case  is 
the  driver  separated  from  the  rest  of  the  occupants 
of  the  car.    The  convertible  sedan  performs  the  same 
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by  D  ame  Fashion  for  this  Year 


service  for  the  touring  car  that  the  convertible  coupe 
does  for  the  roadster. 

It  makes  a  completely  inclosed  car  for  winter  work 
out  of  the  open  touring  car.  It  is  distinctly  an  owner- 
driver  s  proposition,  and  as  such  has  a  distinct  appeal 
to  the  man  of  family  who  cannot  afford  two  cars  or 
two  bodies,  but  desires  the  open  car  for  touring  and 
the  closed  one  for  winter  city  driving.  The  con- 
vertible sedan  is  simply  a  touring  car  provided  with 
two  interchangeable  tops,  one  the  usual  folding  top 
and  the  other  a  paneled  glass  and  wood  construction. 
With  the  latter  connections  are  made  with  the  touring 
door  latches  so  that  the  upper  halves  of  the  doors 
in  the  detachable  top  unite  with  the  lower  portions  or 
touring  doors  and  operate  as  one  solid  door. 

Among  the  first  cars  to  appear  with  such  bodies  as 
stock  bodies  were  Keeton  and  Kissel  kar.  The  latter 
utilizes  the  two-door  design  of  its  touring  cars  and  the 
bifurcated  front  seats  in  producing  a  convertible  sedan 
having  only  one  door  on  a  side.  The  same  idea 
recently  has  been  adopted  in  the  latest  Pathfinder 
design.  The  obstacle  which  formerly  held  back  the 
development  of  these  convertible  bodies  was  the 
difficulty  of  making  permanent  connections  for  the 
removable  top  without  making  the  whole  affair  look 
like  an  afterthought.  The  new  designs,  however, 
seemingly  have  overcome  this  difficulty  and  some  of 
them  are  indistinguishable  at  first  glance  from  the 
true  sedans.  The  interiors  as  well  as  the  exteriors 
do  not  give  away  the  double  purpose  of  the  car,  for 
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in  many  instances  the  fittings  are  as  complete  as  in 
the  conventional  inclosed  types  and  even  the  electric 
dome  and  corner  lights  are  not  omitted. 

It  is  significant  that  most  of  the  convertible  bodies 
are  in  the  medium  price  cars.  There  are  only  a  few 
under  $1,000  and  none  over  $3,000  in  price.  The 
combination  coupe-roadsters  appear  under  some  one 
of  their  various  names  in  all  the  price  classifications. 

Among  the  cars  listing  at  less  than  $1,250.  which 
we  may  call  the  $1,000  class,  there  are  two  of  the 
cabriolets.  It  is  in  the  class  of  cars  selling  in  the 
neighborhood  of  $1,500  that  the  most  of  the  con- 
vertible coupes  are  found.  There  are  ten  or  twelve 
of  them  which  sell  at  prices  between  $1,250  and 
$2,000. 

Nearly  as  many  of  the  two-passenger  convertibles 
are  to  be  found  in  the  class  of  cars  whose  price  range 
is  between  $2,000  and  $3,000.  There  are  seven  or 
eight  of  them  in  this  $2,500  class,  as  it  may  be  called 
and  more  may  be  expected  before  the  month  is  out. 
Altogether,  there  are  no  less  than  twenty  different 
models  of  this  type  on  the  1915  market 

Naturally,  the  convertibles  of  four  or  more  passen- 
ger carrying  capacity  are  not 
nearly  so  numerous  in  any  of  the 
price  classes,  because  this  type  of 
body  is  less  than  a  year  old  as  a 
stock  proposition.  Practically  al 
the  sedans  sell  under  $2,000  and 
over  $1,250. 
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Maxwell,  Cabriolet,  roar.  3%  s  414.  Iwo  (»Kli|rr,  j> 
BUM  28-8.  Ou|i*l»t.  Sis.  SH  s  &H.  tw» puwwpi. 
Ilupm-.bllr  K.  Four,  3H  s  SH.  !«••  i 34  ■  4. 
Krlt.  d»  Los*.  Cshrlol*!.  Pour.  .144  s  4.  ihiunnum,  32  I  SH 
Ihxudler.  Cabrlolrt.  BIS.  3S  X       thrw  |m»»»ngiT   34  s  4. 
HadMi.  (abrlolrt,  Six -40,  Sis,  m  i  1,  two-t*at«af*r.  34  s  4. 
J*fferr.  Cbmt.rlWIil.  Alt  Wrathcr  oar.  Mi.  3  s  3.  two  tatmin.  34  i  4. 
National.  A  A.  Cabriolet.  81s.  3%  s  3H.  I»r»-W»«|«i.  3«  s  4*. 
Hunt*.  Cabriolet,  81s.  SS  s  R.  two  pa«»«iw,  34  s  4. 
Klnc.  Cabriolet,  l*oor,  I  16  1«  s  5.  Iw»iia»«rn«»r.  33  s  4. 
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Development  in  Art  of  Body  Design  for  Inclosed  Cars 

Improvements  Evidenced  in  Both  Esthetic 
and  Practical  Sides 

INCLOSED  car»  for  1915  provide  a  most  interesting 
*  study  of  the  body  designer's  art,  and  there  is  perhaps 
more  advance  to  be  seen  from  both  the  esthetic  side 
and  that  of  utility  during  the  past  12  months  than 
evident  at  the  end  of  any  previous  similar 
In  general,  the  two  seemingly  opposed  ideas 


of  greatest  comfort  and  greatest  beauty  of  line  have 
been  approached  simultaneously.  Just  how  this  has 
been  accomplished  requires  a  special  study  of  each 
of  the  different  body  designs  as  each  artist-engineer 
has  had  his  own  ideal  in  mind  and  has  approached 
it  in  his  own  individual  way  justifying  it  by 

However,  on  the  whole,  it  may  be 
stated  that  as  comfort  cars  the  new 
models  are  very  much  ahead  of  their 
predecessors  of  previous  seasons.  The 
majority  of  them  are  larger  throughout. 
There  is  more  seating  room  without 
lessened  upholstery.  There  is  more 
leg  room.  A  three-passenger  coupe, 
for  instance,  can  carry  its  full  quota 
without  uncomfortable  crowding.  The 
same  thing  is  true  of  the  larger  in- 
closed cars  such  as  the  sedans,  limou- 
sines, etc.     To  gain  this  very  desirable 


effect,  it  has  been  necessary  only  to  shorten  somewhat 
the  deck  at  the  rear  in  the  case  of  the  coupes,  so  that 
an  increase  in  wheel  base  has  not  been  found  necessary. 

The  somewhat  lessened  overall  length  of  the  motors 
this  year  has  made  possible  a  shorter  hood  and  conse- 
quently has  given  more  room  within  the  interior  of  the 
closed  cars  and  permitted  the  wheelbase  to  remain 
the  same.  There  has  not  been  a  great  deal  of  change 
in  upholstery  methods,  although  some  of  the  extrava- 
gantly deep  cushions  which  appeared  last  year  have 
been  reduced  to  a  somewhat  saner  depth.  The  con- 
maker  has  held  his  cushions  to  something 
very  close  to  10  inches  as  giving  the 
greatest  comfort  combined  with  good 
wearing  qualities.  Improvement  in 
spring  suspension  and  other  things 
which  make  for  easier  riding  in  the 
cars,  a  tendency  which  has  been  grow- 
ing for  many  years,  has  rendered  it  a 
waste  of  luxury  to  provide  a  cushion 
depth  much  greater  than  that. 

The  divided  front  seat  the  chair- 
type  of  seat,  either  independently  mov- 
able or  capable  of  revolving  on  the 
pedestal,  have 


A  Study  in  Body  Lines  ss  Evidenced  in  New  Inclosed  Cars 

T-k.  .krich  at  the  left  Uluetrotc*  an  Oakland  HmoiwIiM  and  thou*  how:  the.  boat  effect  it  obtained.  The  upper  of  the  two  at  the  enter  it 
T*  a  Velie  tedan  and  the  lover  one  a  Pathfinder.    At  the  right  it  a  Locomobile  Umoutine 
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Interior  of  a  New  Cadillac  Sedan  Showing   the   Chair   Front    Seats   and  the 
Loungo-Type  Rear  Seat 

popular  in  the  inclosed  car  field  than  they  are  in  the 
touring  cars.  This  is  only  logical  inasmuch  as  the 
introduction  of  this  seating  arrangement  came  origi- 
nally through  the  inclosed  car,  being  developed  first 
in  the  electric.  It  was  with  the  advent  of  seating 
arrangements  which  provided  a  passage  way  between 
the  two  front  seats  that  made  the  sedan  body  possible, 
for  the  value  of  the  compartment  type  of  body  is 
lessened  if  free  intercommunication  between  front  and 
rear-seat  passengers  is  in  any  wise  restricted  by  a  par- 
tition, such  as  that  formed  by  the  back  of  the  com- 
plete transverse  front  seat. 

Likewise  it  was  the  extension  of  the  vestibule 
seating  arrangement  into  the  touring  car  class  that 
made  the  convertible  body  applicable  to  cars  of  more 
than  two  or  three-passenger  capacity — that  is.  ap- 
plicable as  a  manufacturers'  equipment.  It  is  true  that 
one  or  two  of  the  detachable  sedans  marketed  as  stock 
equipment  by  the  lower-priced  car  makers  do  not  have 
the  bifurcated  front  seats,  but  the  advantage  of  the 
convertible  feature  makes  it  more 
than  worth  while. 

The  two-door  idea  has  been 
extended  to  the  inclosed  cars  and 
has  found  particular  favor  in  this 
field.  This  type  of  entrance  ar- 
rangements is  one  in  which  there 
is  but  a  single  door  on  either  side 
of  the  car  and  permits  entrance 
and  egress  from  either  front  or 
rear  seats.  Of  course,  with  types 
on  the  vestibule  idea,  the  divided 
front  seats  are  an  absolute  ne- 
cessity. 

To  the  observer  of  the  1915 
inclosed  cars,  if  he  were  to  see 
them  grouped  together,  would 
come  a  rather  distinct  i 


curves  and  an  unusual  amount  of 
glass.  It  is  quite  possible  that 
the  first  impression  will  be  that 
the  new  cars  are  trimmer  than 
their  predecessors.  There  are 
several  reasons  why  this  should 
be  so. 

In    a    great    many  instances, 
frames   are    considerably  lower. 
ITiis  is  a  tendency  that  probably 
will  be  found  a  permanent  one  if 
the  action  of  makers  of  such  cars 
as  White,  Pierce-Arrow  and  others 
is   any   criterion.     Most   of  the 
concerns  have  succeeded  in  one 
way  or  another  in  getting  their 
chassis  nearer  the  ground  without 
materially     lessening     the  road 
clearance.     In    the  inclosed-car 
field   this   feature  is  particularly 
worthy  of  approval  for  one  of  the  body  designer's 
chief  difficulties  is  to  produce  a  superstructure  for  in- 
closed bodies  that  will  give  ample  headroom  without 
giving  the  appearance  of  being  top-heavy. 

There  is  another  feature  in  which  this  lowering  of 
the  car  will  be  appreciated,  by  the  car's  passengers— 
if  not  by  the  man  on  the  street.  This  is  the  fact  that 
a  lower  step  is  permitted  and  thus  it  is  possible  for  a 
feminine  passenger  to  enter  the  vehicle  without  the 
display  of  hosiery  that  often  is  unavoidable  where  the 
step  is  too  far  from  the  ground. 

Trimness  in  appearance  also  comes  from  the  genera] 
attempt  of  manufacturers  to  develop  further  the 
streamline  principle  in  their  vehicles  as  a  whole.  This 
is  not  limited  to  the  closed  cars  but  it  is  in  these  bodies 
that  the  idea  can  be  carried  out  most  fully  and  with 
best  results.  The  ostensible  object  of  streamlining, 
that  of  reducing  wind  resistance,  may  not  be  the  mov- 

closed  cars, 
of. 


ing  one  with  the  makers  of  the 
but  the  fact  that  the  large  wind 


of    long    flowing    lines,  smooth 


Body  Limousine  on  Willys-Knight  Chassis 
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car*  does  effect  speed  and  economy 
gives  an  engineering  basis  for  that 
artistic  instinct  to  which  the  smooth 
flowing  lines  appeal.  At  the  same 
time  it  presents  a  pretty  problem 
to  the  body  designer  to  combine 
the  trinity  of  good  engineering, 
artistic  excellence  and  a  comfort- 
able, roomy  interior. 

Application  of  the  cleverly 
curved  cowls  between  the  engine 
hood  and  what  formerly  was  the 
dashboard  has  had  a  distinct  ef- 
fect in  altering  the  appearance  and 
at  the  same  time  of  increasing  effi- 
ciency, for  it  undeniably  is  easier 
to  drive  a  pointed  body  through 
the  air  than  it  is  a  flat  one.  At  the 
rear  of  the  car  the  proper  design 
for  streamlining  is  as  important  as 
it  is  at  the  front,  as  witness  marine 
practice.  Most  of  the  body  build- 
ers have  given  thought  to  the  rear  lines  with  a  conse- 
quent improvement  in  efficiency  and  looks. 

Toward  the  rear,  the  bodies  are  rounded  or  tapered 
slightly,  both  by  making  them  slightly  narrower  at  the 
rear  than  they  are  at  the  middle  and  by  curving  the 
roof  downward  at  the  rear.  This  year's  chief  improve- 
ment in  this  regard  is  in  providing  softer  corners  and 
edges  by  smooth  curves  instead  of  sharp  angles. 

In  rounding  off  the  vertical  edges  both  at  front  and 
rear,  the  designer  has  faced  the  problem  of  giving 
smooth  curves  and  at  the  same  time  meeting  the  popu- 
lar demand  for  maximum  window  space.  Consequently, 
the  use  of  curved  glass  for  the  corners  has  increased 
materially. 

Likewise,    designers  have  endeavored  to  provide 
arrangements  for  opening  up  the  inclosed  cars  to  the 
greatest  possible  extent,  particularly  for  warm-weather 
driving.     Not   only  are  the  windows  in  the  doors 
capable  of  being  opened  but  also  it  is  possible  in  most 
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Cunningham  Limousine  with  Top  over  Driver  Removed 


Seating  Arrangement  of  New  Seripps- Booth  Coupe.  Main  Seats  Are  Stepped  and 
Extra  Seat  Swings  Back  Under  Cowl 

instances  now  to  drop  the  window  in  the  back  and 
sometimes  those  in  the  side  panels.  The  use  of  sash- 
less  windows,  which  came  into  practice  to  a  slight 
extent  last  year,  is  almost  the  rule  throughout  the 
inclosed  cars  this  season. 

To  get  down  to  the  body  types  themselves,  we  find 
that  the  limousines  are  by  far  more  popular  than  any 
other  body  type,  if  we  are  to  judge  by  the  number 
of  different  models  offered.     There  are  thirty-seven 
different  models  of  limousines  on  the  1915  market 
and  this  is  more  than  twice  as  many  models  as  are 
offered  in  any  other  one  type  of  body.     Next  to  the 
limousine  the  sedan  shows  the  greatest  popularity. 
There  are  twenty-three  of  these  and  their  number  is 
growing  more  rapidly  than  that  of  any  of  the  others.  It 
is  to  be  expected  that  before  many  years  the  sedans  will 
outnumber  the  limousine.     The  landaulets  come  next 
being  found  on  eighteen  different  cars,  and  the  coupes 
and  the  combination  coupe-roadster  also  are  found 
on  an  equal  number  of  models. 
Berline  bodies,  which  are  closely 
related  to  the  sedans,  being  the 
same  except  for  the  partition  be- 
tween the  front  and  rear  seat  pas- 
sengers in  the  berline  body,  have  a 
following  of  eight  models  and  the 
brougham  is  found  on  two;  a  town 
car  which  is  usually  a  small  limou- 
sine is  on  three  different  chassis. 

The  class  of  buyer  to  which  the 
different  sorts  of  inclosed  cars  ap- 
peal can  best  be  illustrated  by  a 
consideration  of  the  numbers  of 
different  models  offered  by  the 
manufacturers  as  divided  on  a 
price  basis.  Of  the  cars  which  list 
with  complete  equipment  at  less 
than  $1,250,  there  are  only  five 
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inclosed  cars. 
There  la  one 
coupe,  a  coupe 
let,  two  town 
■    •     and  on* 

■4m 

Among  the 
CHI  tailing  be- 
tween  $.1,250 
and  $2,000  n 
find  iKc  uAirfrt 
ible  coupe-road- 
ster, vanotiely 
known  aa  coupe- 
let  cabriolet, 
landau  -  roadster 
etc..  to  be  very 
much  in  the  lead. 
TKere  are  ton  of 

theee  uSarad  in  thie  tl  500  claw, 
as  it  mar  ba  called.  There  are 
three  coupe*  a  convertible  eaden 
end  one  conventional  tedan. 

la  the  $2,500  class,  that  it.  tlioae 
cars  whose  liat  pnee  nana  from 
12.000  to  $3,000.  w.  find  that  the 
sedan  baa  the  call,  with  the 
cotipelet  a  cloee  second:  the  former 
appear*  in  nine  different  modela 
and  the  rovpefet  in  acven.  The 
coupe  proper  appear*  in  five  styles, 
the  limousine  in  throe  and  the  leudeu- 
let  m  one. 

Anton*  (he  care  of  higher  pnee.  that  ia  those  which 
»eU  at  over  $3,000.  the  limoueinea  are  by  far  the  moat 
popular  There  are  thirty-four  bmouaine  modela  m 
thia  price  claatifWaUun  and  only  three  in  all  of  the 
other  claaaea  together,  and  these  three  ara  confined 
to  the  »2.50O  claea  of  care  The  landaalaH  comet  neat 
m  popularity  among  I  he  makers  of  cart  which  Iter  in 
this  highest  pnee  claaa.  There  are  seventeen  of  these 
as  "gamer  twelve  sedans,  nine  coupes,  eight  berime 
bodies,  two  broughams  and  a  town  car. 

If  we  consider  some  of  the  individual  care  which 
show  some  of  the  present  tendencies  in  rioted  cat  body 
design  wc  ate  confronted  with  a  wealth  of  examples 
of  up  to-the-nunuts  practice  An  evidence  of  one  of 
the  forcible  trends  at  the  moment  ia  the  new  Lewtt  VI 
sedan.  This  body  was  designed  with  the  idea  of  pro 
viduig  all  the  openness  of  the  touring  car  combined 
with  the  elegance  and  protection  of  a  completely  in- 
closed vehicle  and  one  which  can  be  made  ss  etcbittve 
as  desired. 

Thia  is  accomplished  by  providing  an  unusually 
great  amount  of  window  space,  the  greater  portion  of 
which  can  be  lowered  m  the  body  panel  for  npngilal 
up  the  rear  and  side,  but  In  addition,  there  is  a  sky- 
laght  in  the  roof  which  makes  about  a  third  of  the  roof 
transparent.  b,„  which  can  b«  r  losed  by  *  elken  curtain. 

Another  flat*an*   which  Ui  received  considerable 
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attention  f  f  O  111 
deaujnera  ia  the 
difficulty  in  aee- 
ing  through  m 
windahield  which 

it  coated  with 
mow  or  ruin 
Thai  ha*  been 
overcome  id 
-Ti  »  r.  v  matnnrra 
by  uiing  an  addi- 
tional upper  half 

of    the  wind* 
ahield.     In  some 
case*    Lh»a     ia  a 
(bed  glass  ohelf 
inclined     at  an 
angle  which 
catcbaa   ihn  rain 
or  mow  and  prevent*  it  from  slack- 
ing am  the  windshield  glasa  proper. 
In   tit  her   tnetanrea   the   aecond  or 
outer  alaa*  ia  permanently  attached 
to  the  upper  half  of  the  windshield 
and  tux na  with  it-     Thie  method  ia 
uted  in  a  Franklin  and  iKf  itntinnnry 
glaaa  arrangement  »  «m ployed  em 
the  Overland  coupe,  the  [  .own  VI 
aedarii  the  Scnppe-  Booth  coup*  and 
a  number  of  other  a. 

One  of  the  Cunningham  incloaed 
modela  ia  an  open-front  lirnoueine 
or  a  broagham  which  ia  provided 
with  a  detachable  roof  over  the  driver  *  compartment, 
tbua  converting  the  car  into  a  true  lirrvotaaine 

In  the  matter  of  body  tennamanl,  in  fact,  the  pnat 
year  ha*  marked  the  greatest  degree  of  progre.au.  since 
the  inceptaon  of  the  industry.  Increaaed  attention  to  the 
beauties  of  European  design*,  more  advanced  concep- 
tions of  engineering  in  respect  to  wind  resistance  and 
economy,  etc.,  and  a  more  critical  demand  on  the  part 
of  the  motor-buying  public  have  directed  the 
attention  of  the  maker*  to  the  need  for  the  minor 
refinement*  usually  referred  to  a*  I  usuries.  Dome 
light*,  step  Ughts.  baggage  compartments  and  gren- 
eral  comfort  were  given  but  alight  ronaideration  a  few 
)f$»  ago  though  they  ate  now  accepted  a*  a  matter 
of  tours*  and  the  people  are  teo/uinng  more  and  more 
complete  equipment  every  year  Th«  body  dea**rn» 
of  today  may  not  be  takam  aa  the  ultimate  in  coach 
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12  New  Commercial  Electrics 

Five  New  Names  Added  to  List  of 'Makers — 
Eight  Firms  Make  Indoor  Industrial  Vehicles— 
Low-Priced  Commercial  Cars  on  1915  Market 


rTIWELVE  new  electric  commercial  vehicles  have  made  their 
-*-  appearance  during  the  past  year  and  five  new  names 
have  been  added  to  the  list  of  electric  truck  manufacturers. 
The  designs  of  l'.MS  electric  trucks  differ  little  from  those  of 
the  past  year  except  in  minor  details  and  refinements.  The 
greatest  strides  have  been  made  by  the  electric  indoor  in- 
dustrial trucks,  no  less  than  eight  makes  of  which  are  man- 
ufactured for  the  coming  year.  These  are  listed  as  full- 
fledged  electric  vehicles  in  the  table. 

Ninety-one  electric  commercial  vehicles,  including  the  in- 
door industrial  trucks,  arc  listed  for  1915.  These  are  manu- 
factured by  twenty -five  different  makers.  All  of  the  older 
standard  vehicles  are  continued  for  1915  without  radical 
change. 

Interesting  new  vehicles  offered  on  the  1915  market  include 


a  new  5-lon  Baker,  which  follows  the  same  general  design  of 
the  1914  models  manufactured  by  the  same  company;  the 
California-made  Beardsley  vehicles  of  1-2  and  1-ton  capacity 
whose  battery  boxes  are  arranged  to  elevate  from  the 
ground ;  a  Couple-Gear  tractor  having  three  wheels  instead 
of  four;  a  worm-driven  G.  V.  of  1,000  pounds  capacity  which 
has  been  experimented  with  for  more  than  a  year  but  which 
is  offered  this  year  for  the  first  time;  two  stepless  Field 
buses  of  eighteen  and  thirty-eight  passengers  capacity,  re- 
spectively; the  New  York-made  Voltacar  featured  by  its 
low  price;  the  three-wheeled  Wagenhals  electric,  similar  in 
design  to  the  three-wheeled  gasoline  vehicles  manufactured 
by  the  same  company;  a  750-pound  Ward  which  sells  for 
$875  complete;  a  (inn-pound  Waverley  characterized  hy  its 
final  drive  through  herringbone  gears  and  following  the  i 


Capacities  and  Prices  of  1915  Electric  Commercial  Vehicles 
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general  design  of  the  1,000-pound  Waverley  model  of  1014; 
■  new  1.000- pound  Dunlap,  and  the  Urban  line  which  fol- 
lows closely  the  construction  of  the  Old  Hickory  worm-driven 
gasoline  trucks  manufactured  by  the  same  concern.  The 
Storms  Electric  Car  Co.  was  formed  in  Detroit  during  the 
last  months  of  1314  to  engage  in  the  manufacture  of  electric 
passenger  cars  and  trucks  of  500  pounds  capacity  to  sell  at 
$660. 

Few  Change"  Among  Makers 

Companies  building  electric  vehicles  during  11M4  which  are 
not  producing  for  15*15  are  few.  The  Bailey  electric  truck  has 
been  discontinued  for  KU5,  all  Bailey  models  for  this  year 
being  of  the  passenger  type.  The  Borland-Grnnnis  company, 
which  formerly  manufactured  the  Borland  electric  truck,  has 
been  consolidated  with  other  concerns  to  form  the  American 
Electric  Car  Co.,  represented  in  the  truck  field  by  its  Argo 
models.  The  Anderson  Electric  Car  Co.,  which  formerly 
offered  three  truck  models  of  from  \-i  to  to  ."!  1-2-toti  capac- 
ity, has  reduced  it*  line  to  but  one  model  of  2  ton*  capacity. 
The  Van  Auken  electric  truck  is  now  known  as  the  (on- 
nersville.  The  Fritchle,  like  the  Bailey  truck,  is  discon- 
tinued, the  Fritchle  company  specializing  on  the  passenger 
types.  The  Tiffany  and  the  Milburn  are  new  makes  of 
passenger  chassis  which  may  l>e  purchased  with  commercial 
bodies  for  delivery  work. 

Of  the  ninety-one  electric  trucks  offered  for  1!M5,  four- 
teen are  of  1-2-ton  capacity,  thirteen  of  1-ton  capacity  and 


nine  each  of  2-  and  :t  1-2-ton  capacity.  The  remainder  are 
divided  into  four  of  less  than  1-2-ton  capacity,  one  of  :i -4, 
two  of  1  1-2.  two  of  2  1-2,  one  of  3,  two  of  4,  eight  of  5,  two 
of  t.-ton  capacity,  three  whose  capacities  are  not  given,  and 
twenty-one  indoor  industrials. 

One-half-ton  and  1-ton  electric  trucks  arc  the  most  popular 
for  the  year  of  HM5,  approximately  33  per  cent,  of  all  the 
trucks  offered  for  this  year  being  of  these  capacities.  The 
final  drive  of  these  two  sizes  is  divided  into  six  different 
kinds.  Given  in  the  order  of  the  greatest  number  using  each 
kind,  the  trend  is  as  follows:  Chain,  internal-gear,  bevel, 
worm,  herringbone  and  spur.  Practically  all  of  these  trucks 
are  of  the  platform  type  with  the  battery  location  at  some 
point  below  the  frame,  thus  permitting  a  clear  load-platform 


Twenty-one  Industrial  Models 

Twenty-one  models  of  electric  indoor  industrial  trucks, 
made  by  eight  makers,  are  offered  for  1!H5.  These  vary  in 
capacity  from  2.000  to  lO.iHH)  pounds,  the  10,000-pounders 
being  tractors  which  carry  either  none  or  only  part  of  the 
l..:..l. 

The  industrials  are  known  as  the  Automatic,  the  Cowan 
Transv eyor,  the  Klectromobile,  the  Klwell-Parker.  the  C  V., 
the  Hongland-Thayer,  the  Hunt,  and  the  Mercury  Pullem, 
tine  of  the  most  interesting  of  these  is  the  Cowan  Trans- 
veyor  which  employs  a  novel  type  of  elevating  platform  by 
means  of  which  it  loads  and  unloads  itself. 


Capacities  and  Prices  of  1915  Electric  Commercial  Vehicles 

TRUCKS  OF  3-T0N  CAPACITY 


av 

fl 

iS 

2 

i 

• 

I 

i 

j 

■ 

■ 

•* 
i 

i 

Hi 

• 

J  Faalw. 

1 

<,,<IC.I 

... 

TRUCKS  OF  31/j-TON  CAPACITY 


l:uih-ll>-  llll.lr    .I'M',  ni.  ;.|.. 

Opt   ,W   V*    IM.Irhn    I'MMrtl  ■>;., 


rsi..,\vivr  :*«  m  u.v,;i 
f>.I.,WBT  J25    r,  H.w.1 

op»  


30 

(V  ten*  v 


:,.  . 

ni;  !, 

1,1.,.., 
[„..•„ 


I'lhft]  drive 
trajil-wtiMrive 

•  -»(.•-,  I.SfHI- 

fjlfurm  -.>!«■ 

\l„l -»,.,  ;nl.- 

II  it),.riii  ty|>- 
l1»r',,riT. 


TRUCKS  OF  4-TON  CAPACITY 


CMC 

M) 

s.oor,  7.WO-I. 

L.-.iS     Mia^n,  AV  StU' 

27* 

DM  rim 

hat  aUm-frani,- 

Mo 

MA 

K.nno  n.ouo 

I 

IU>     Ktidr-lly.  27J 

U 

MM  1 1m 

I1*t(„m, 

TRUCKS  OF  5-TON  CAPACITY 


Adanlac 

 ic]  lo.flno 

U. 

Kiidr-Hy' 

'iJM.-hn  f'lntf.cn. 

lakar 

 luLo.fltm 

3.HV) 

137 

f»P«  

z 

ii  • 

IJt,|dia-|l'UM\*ni  typ- 

C—.4— 

CT.  . 

Cu>  /J?  ft  .firm 

 s:ic»»i 

4  SI) 

■*> 

.  I: 

l'.s.l._WBT 
„„, 

r, 

[4.-1-^14  l-al^liin.f 
liit-*4..  -i4-«Crfrldnvc 

CMC  . 

c.v  .. 

  I«'ii».rjn 

 ,10,000 

3  A.VM, 
.1  .... 

!« 
II!) 

Ui<oa,,\lft* 

On  

gf 

Ini,!ff.n.[R«l.»lH,v.-fr».„r 
jDlilrkn.  .IliL'urm  tjr* 

Wmimh 

  '■«.*» 

>y  (io,«"> 

2  "UO 
3.'tM 

174 

.  !„ 

oi>t".'.'.:::!;. 

ISO 

.". 
<• 

r>),l.-hn.  PTjtfi.mi 

Ot.lclit,    I'lall.atl,  Cj;.- 

TRUCKS  OF  6-T0N  CAPACITY 


tBHREVIATIONS:  C.««.l   *,  WW  .nf„ 


Naraa  and 
MaaM 

h 

y 

i 

i  • 

s 

h 

I  li 

F 

-a 

m 

If 

-i 

■ 

** 

i 
1 

Cwrli-Cw  AF 

12.  OW 

l»  t'.St.WHT 

» 

t'nwi-ajfcl  driw 

cmc  itr 

tt.«00 

2,Mhh 

i:i    i  .«...,„,  wr 

IIM.-I,.,  B.i.l.«.lw 

CAPACITIES  NOT  GIVEN 


L'.u-o  t  .s.l...  Win  i:a      »i  IVv-1 


F-aa  ft*.. 


ii  w<,  1        »Mnon.A*     2»   il-n  T,„.„,  \t,V:„,  k 

II...H.M-  I'M        :,«„,.  All!     ;:j     !.">   lt-1-s.       Mii-u.:,  ,»»,!,. 


ELECTRIC  INDUSTRIAL  TRUCKS 


MMMttM 

1 

.... 

37! 

l'.:i«ni,  A4* 

r.," 

w 

Jr.lrLn 

"in  l«t.l.<». 

El«rtr«»n*h,l« 

> 

I.4U) 

S4 

Fjak 

L 

"   -1  .■».■■ 

\„-  1  f.U     .  '- 

( 

.  « 

1  ».>■ 

I'M 

llUrhn 

Itili  hnkv !.«-!. 

Bxlim  itiU . 

1 

1  JO.1 

11 

no 

.  M 

\ui,  *.rai,  i..  L 

Autamalic 

r 

1  (rt, 

1  !,«,„,  VI- 

III  r-.„ 

Ht.  Ul  '  .-a. 

M 

l  .->• 

1                 V  ' 

1  nj  .  aa. 

;.<>  |j>i'..iiu 

C*»ui  Traaav 

ti  ea 

l  ■" 

i  .tao* 

<>P« 

4* 

V  rt  win 

IM,aaJ,T 

t.flKI 

V, 

1    1  \,,> 

ii,ur 

.■      ■  ■ 

EJ»IUP>i4i>r 

4  i«l 

114 

1  i  -.  v.- 

li.i^h 

n».ii  r.rk.i 

4  ,1.^1 

. ; 

bl.-m.  A'.' 

InHlK 

PTgajlHtlhl  .Jrtva 

U-.ll-P.rt» 

4  INtll 

7K 

Kdamt,  Ai.^ 

IB 

4.IHKI 

i2 

1  :,  ,  . 

iai* 

1  •;  *ir 

f.U.il 

III 

4  mo 

t  .,  ,  ■ 

ISO" 

Tua.wn. 

• 

ID 

4,!PiM 

GS 

■  .,-..,,.1'  ' 

120* 

•  •••» . 

U.,fu.  .it..- 

C.V 

t,»Vr 

47J 

l>wil. . . . 

is 

.'■> 

Hn|  -TIllflT  . 

A 

:  ., 

TS 

y.im,n.  V 

tit 

;  .: .-.  1  ..  - 

Maag -T  . 

.» 

l.ffjo!  I.UV) 

s« 

i.  > 

101 

-' 

■     -  - 1  -  ■ 

Haaf  .-Tl,  HMf 

tl 

I  no 

!•» 

fjkxm.M. 

isri 

Aw 

<-..    .  i  ..  - 

HlMl 



4  IMI 

<0 

Kstidr* 

tuW.. 

ll,',..>r,:r,.,L. 

Hut-Tkaiar.MT  Ijoj.'  j  'jw) 

:i« 

■• 

m 

.I 

Dpur. . 

Tr«i.,r 

Martary  PaJ 

.™ 

 1 

3» 

"P« 

:  ■ ..  .,r 

.  Opt.  oatimn»t.    Trk*.      (~nptrte  uith  <Vm 
/Mr;  Sn«  chr».  cW;  Hm«t.  Actr..- .<.W  Vrt  % 


t\\f\.  4ou\l*  tk*tn ,  Tt 


L»*d  C »•»*<••? .  ''•fit*.  fdtttV*  imit  #v  #  0  «  frr-l  «.*  rittV  l>iH>r|r 
up  vrurtn.  wtm  f**»»  virA 


.,,<»  nv>\<  •*  a  0  a  4»r'l  a*  /»aa*  ItiH^rv 
M  la*.  5t»*f.  I,u  t.  Wr»naJ 


Digitized  by  Googl 


130 

m 

Os 

u 

O 


c/) 
c/) 

O 

o 
3 

H 

o 


Os 

o 

C/) 

G 

o 
'o 

CD 

cn 


a) 

•  — < 

£ 

CO 

3 

c 


o 
o 
♦o 

C  co 

C  3 
«  § 

3 

0  C 

•s  3 

> 

■3  £ 

it 

1  § 

5* 
g* 

o  CO 
CO 

CO  J 

is  I 
3  D 

9  o 

•—i 

rt  C 

O 

.C  3 
O  pQ 
O 

s  JS 

1 1 

as  {-i 

c 
o 

o 

3 

co 
C 

o 

O 


THE  AUTOMOBILE 


January  21,  1915 


•o  a 

S  E 
*  5 


B 


■8S 

c  o 
—  <= 

h 

Is 

s  .3 


8  u 


41  i- 


b 

3  SI 
|* 

e 

o  — 


If 


«  c  «  « 


_  c 

5 1 


■  p 


i     J  «f  =>x  -gjg.  Bi 


'5  9 

0  ? 

&  E 

3  ■ 

■a  x 

c  « 

8 

M 

01  = 


II 

*  3 


fl 

is 

X  3 


be 
e 


9--  c  S 


8  3 
w  O 

»  *^  ■ 

*     .  ' 

U 

*>  c  ■ 


X 


— 1  T5  t 


3  ;= 

i  c 

•°-a 

a ! 


a 

-5  & 

1  E 
u  J 


—      r.  — 


2  «= 
—  ° 


•5  .2  o 


5  i 


.5  3 

■e 

-j  a. 

41 

41 

k.  o> 

5  § 


1  I 
g  S 


B  .2 

3 


X 

01  3 


.  1 


.£  3 
3 


E  8 


c  3 
J  I 


j:  a 
•t  — 


il 

3  ^ 

4-* 
3  4J 

0  O. 


2  - 

II 

a  & 

«  3 

1  I 
3 

|  | 

3 


*.  »  ^  ->  4) 
3  X  X 

1 1 1 1  i 

13   o  X 

2  JS  «  3  '7  x  „ 

«|  - 

IfJ 

1*1 

8.^ 


e  4  h 


e 

ii 

1 


o 


c 
e 


>-  x 


3  .2 


.=  -5  I 


1  = 

01  — 

oi  £ 

5* 
«^ 

E  w 
•5  = 
c  — 


is 

c 

X  " 

h 

2x 
•5  is 


E  " 

>>  a 

c  .X 
o  -a 
c 


x  £ 

I  9 
S  x 


1 1  r  •  a 
8  *  1  SB 

K  M  *  x 
« "5  Ja  i  '5 


o  o  j 
■o  —  ~j 

ill 
If-!, 

f-IS 


U  0>  *o 
8  X  5 
— ,  w  C 


S  i4 

3  &  - 


-3 

■si 
I, 

-  X 

x  w 
3  X 

I  2 


4*  X 

C  c 
o  o> 


01  3 


01  - 

■5  .2 


I    y  B  J 

S  * 
oi  x  —  -3 


II 


41  _ 
v 

3  — 


P  10  B 

W  Oj  "  *- 

£  —  x  oi 

8  JS  01  3 

E  f  3  C 

"  ■  "  \t 


it  J 

■8  S 

i  § 

|| 

01  — 

■°  * 

01 

sr.  & 

x  a 

B  x 

fl 

8 


•a 
c 
a 

u 

x  c 

3  5 

-3 

e 

—  >> 
c  x 

01 

.s  3 

_  3 

5  E 


x 

~  x 

8 


3 

O 

x 

a  • 


II!  41 

U  £ 

3  3 

c  „ 

8  £ 

3 


"°  01 

4.  3 
X 

—  -3 

01 

E  * 
z 

x  =■ 


x 

—  3 

■S  P 

■3  X 


2  i« 


*  i 

5  a  il 
o  a  I 


y  ■- 

01 

11 

^  3 

c  - 


•si 

.  X 

.2  ■* 
9  S 


Si  5 


*.' 

c  !:  x 
S33 

Of  o 
u  SS  x 

s>  S 


4> 
C 

v.  6 

I  £ 

3  x 
■  > 


3  - 

41  X 


1 1 

N 

4.  >• 
3 

5 


v  a  i< 

41  c  o 

3  s  & 

0  °  c 

5  "° 

01  a  c 

5  .  3 


■  ■  w 


4 


"oJ 
U  a 

°  s 

>•  - 

H  h 

W  o 
55 


3 

V  x 
3  S» 


- 

a 

r. 
01 

£  3  - 

n 

i E I 
I  >  1 

u  >-  8 
III 


E  J 

J  -  « 

•  a  hI  j 

u  t:  c  e  a 

S     f  I  a 

•S  8  a 
E  o  - 

-  .2 

o  ♦»  _• 

e 


B  c 


x  — 

4C 


3 

X 


a  | 

t  8 

3  1 

X  41 


3     3  -5  S 

^     E  -o  6 

e  is  _ 

«  a  a 

o      x  5 

X  c  3 


2?  c 

s  i 

E 

b 

2  .2 
s 

a  k, 


:2 

cs  a, 

3  3 

a 


41  T3  k. 
C  13  8 

o  a  o 


V.  41    C  X 


—  -3 
3  41 

I  % 

■  U 

3  e 

■3  I 


3    4.  S 


O  3 

-  3  x 

•Ji  w 


•3 

g    »  J 

E  8 

o  c  ^ 

O  « 


13  Q 
3  •£ 

O 

E  £ 

3 

E  3 


s 

g 


1 

i 

'ill  £5555  £5  a  22=15  ! 
"    r  i  i  r  1    ii    f    iitii  -# 

1 

.   

ssaa  55553 

—  i.  -  -     I.  - 

■=■=  S    SGI223           ~    "J^ili  1 

lC/   f. ;  •■  i  4  j_l  x  e~~  1 1.  x 

IVE 

JJJJ  Jjiij 

Jif  Hill  If    .  _^f?  | 

III  SSS3S  II  1  lllii  > 

■ 

e 

JHf  iflfl 

j  nm  u  j  iiiii  i 

1] 


1. 


Ilfil     &  fill!  fl  j  iiiii  i 


i 


tiij  tiT III  iiTO 


J 

i 


>i  ii  Hi        ii  i  11131  i 


Hi 


•  •  *  • 


51181  il  i  5S93S 


11 


i 


I 
i 


 •••••  tftt*      _  *     •  •  « 


jS  i  *  *.  VVVVV  <  <  < 
ins  ===  =  = 


BflBBiBiB 

_?-U-Li 


—  T«  —       ■  ■  —    -  r 


MM   IIJ.  JJIJJJJ.  I  JiJJJ 


Hit  gge  biuiuuu  H  Mj  ESSSE  I 

»»»»  cacsd  c£o  gg'esd  Hi*  o  cotii  t 


I 

4- 


1 


ssia  iilll  IIS  filll  h  l  Mi 


m  itm  ni  inn  il  I  llii 


illBB      :  IS  5  3838  I 


j9 


§§§§  §§§§§  m  §§§§§  g§  §  .8888  I 


1 

I 


11 


I- 


222 


1 
i 


Digitized  by  Google 


January  SI,  191i 


THE  AUTOMOBILE 


131 


HH  - 

l>5  a 


eee5=S5  IjjjJ  J  |  2  S5s2  I  a  p5|g£5  tlitll 


S  i  ggg?  JJJJJJJ  II  llfllllg  IsljlSl  Jill  J  J  SJsH  I  !  3!ffljEfflJIS33i 

I  III!  f  I 


mi  j  I  urn  l !  liiiii  lllllUfllil 


IIIII  I  j  III  mm  h  mum  mm  nn  i  i 1 IIJI 1 i  mm  jfflii 


29 

-J 


i  ill  mm  n  mm  mm  mi  i 1  \  m  \  \  m  mi  am 


:  8  8 

3   5533     ^  S     HI?!  33S3S3  SUsSS* 

|  j]  will!!  Itijiil  ijti  j  ] 

j  iilj  ?  1  i 

iiiii  iiiijj  juifj-s 
JJJJj  JJJJjJ  JiJiJJ 

v     « 4 «  ■     r)  X* 

j  8  8  SSS  BBS8&2  85  llssliSS  SSS«88i  85§8  1 

><    *       & t « t e g  * o  v  ^  *  «  v  v  —  ~ 

»>»  1 5  iii  ifiUU  ll  jjjffill  mm  M  i  ■ i  II !  j  iliijl. 


»«t  i  i  ni  mail  n  mum  imm 


iiii 


i  1 1 


mm. 


1  illl  i  JjJJII  HUH  fflffll 


|  WiJMU  U  _  itilll  1 
r*  a  c   ******  if 


JJJIJJj  Jl  iiljjjjj  lillili  Jjjl  j  I  1  1111  1  j  iffljj  JJJJIJ  J1JJJJ 
gift  I  2  383  ISgfll  ll  fggllllS  ISfflli  fig  I  f  a  ill! I I 

lllil  i  2  212  12  8I2222II  nmn  Mil  1 1 1  si 


•?  V'Sr'S'sS 


r**      »•  —  «  r  —  m 

•  -    -»       r-  f  


I  I  llliii 


*2=2s  n  z  3S3  srassas    z  53535215  fSSSE^S  B»8*  8  s  =  *S=5  8  *  S^kii!  53S=3S  ts5=S3 


IIS52     ^  881. 


II  illliyl  mim  mi 


li§§S§§.§  M.Mill  M.li  i. 


222   =:  2SS5SSS2 


1 

Ml  ;H:-;4  ]j 


ii 


§  HII 


iasssi  as.Mii 

—  —  —  P»  M       -  -  -  -  "  ■     :  -  " 


1  III?  §  8  §§§!!§  H888fl  188881 


M     —  «  -n  « 


<     ^"  ■*  -  as 


i 


IMI  ffi  s  1 1  ^4  J I «««  «««  Mil 

jddoiiu  S2±i  s  Z  8  iiii  >  *  ******  ******  ****** 


j  lis  A 


I 


Google 


132 


THE  AUTOMOBILE 


January  SI,  1915 


E  lectrie  Qrs 


Chassis  Simplified  and  Lightened  —  Increasing  Use  of 
Worm,  Spiral- Bevel  and  Herringbone  Gear  Final 
Drive — Aluminum  Bodies — Greater  Mileage 


ALTHOUGH  many  people  arc  apparently  settled  in  the 
belief  that  the  electric  passenger  car  has  reached  per- 
fection and  that  no  further  improvement  is  possible 
without  some  radical  departure  from  accepted  construction, 
the  car  makers  themselves  are  far  from  sharing  this  view  of 
the  matter.  Each  one  is  constantly  striving  for  lighter  and 
stronger  chassis  and  bodies,  less  power  loss  through  friction 
between  the  parts,  greater  battery  efficiency  and,  above  all, 
greater  mileage  per  charge  and  reduced  operating  and  main- 
tenance cost  to  the  owner. 

Then,  too,  the  manufacturers  are  each  year  surpassing 
themselves  in  the  improvement  of  appearance  and  in  luxurious 
fittings,  finish  and  equipment.  These  features,  developed  in 
some  cars  to  such  an  extent  that  they  might  l>e  referred  to  as 
boudoirs  on  wheels,  render  the  electric  passenger  car,  as  built 
today,  especially  attractive  to  women,  and  at  the  same  time 
not  too  ornate  for  the  every-day  use  of  even  the  most  con- 
servative business  men. 

During  the  past  year  there  have  been  many  improvements 
in  both  chassis  and  body  design.  Chassis  have  been  simplified, 
lightened  and  made  more  accessible  wherever  possible  without 
impairing  the  solidity  of  construction  which  characterizes 
practically  all  the  electric  passenger  cars  on  the  market.  The 
increased  use  of  worm,  spiral-bevel  and  herringbone  gears 
in  the  final  drive  has  done  much  to  promote  efficiency  and  at 
the  same  time  to  make  the  operation  of  the  cars  more  quiet. 
Weight  reductions  due  to  chassis  simplification  and  the  use  of 
aluminum  for  bodies,  together  with  the  elimination  of  resist- 
ance from  the  presence  of  dirt  and  grit  in  the  working  parts 
by  the   provision  of   improved   protection,  and   the  more 


Ohio  five  passenger  brooQham  with  lever  steer  and  rear  control 
nlllng  for  S2.9O0 


thorough  utilization  of  battery  equipment  have  done  much 
towards  increasing  the  mileage  per  charge  of  the  vehicles  and 
at  the  same  time  towards  cutting  down  operating  expense  for 
the  owner. 

One  of  the  chief  features  of  the  year  was  the  fact  that  a 
number  of  new  concerns  have  entered  the  field,  including  the 
makers  of  the  Columbian,  Milburn,  Storms  and  Ward,  two 
of  them  building  cars  at  less  than  (1,000.  The  Milburn 
Wagon  Co.,  a  well-known  wagon  manufacturer,  is  the  maker 
of  the  Milburn,  while  the  Ward  is  a  product  of  the  electric 
truck  manufacturer  of  that  name.  The  other  two  are  new 
companies.  Another  electric  truck  company  which  has 
entered  the  passenger  car  business  in  addition  to  continuing 
in  the  commercial  car  branch  is  the  Walker  Vehicle  Co.,  which 
purchased  the  factory  and  business  of  the  Chicago  Electric 
Motor  Car  Co.  in  December  and  announced  its  intention  of 
continuing  the  manufacture  of  electric  passenger  vehicles 
under  the  name  Chicago.  Another  important  event  early  in 
the  year  was  the  formation  of  the  American  Electric  Car  Co. 
as  the  result  of  a  merger  of  the  Argo  Electric  Vehicle  Co.. 
Saginaw,  Mich.,  the  Borland-Grannis  Co.,  Chicago,  III.,  and 
the  Broc  Electric  Co.,  Cleveland,  O. 

The  other  well-known  makers  are  making  cars  as  in  pre- 
vious years,  though,  like  those  already  mentioned,  each  has 
incorporated  into  its  product  the  refinements  and  improve- 
ments of  the  past  1*2  months.  Herewith  are  described  and 
illustrated  the  leading  American  electric  passenger  cars  on 
the  1913  market,  while  the  detailed  specifications  appear  in 
tabulated  form  on  pages  134  and  135. 

Besides  the  incruased  use  of  aluminum  for  body  work,  an- 
other factor  tending  towards  lightness  is  the  larger  glass 
area,  windows  being  for  the  most  part  of  the  sashless  va- 
riety and  easily  lifted  and  lowered.  Accessiblity,  chiefly  in 
respect  to  the  batteries,  has  been  generally  improved. 

American-Argo  in  Three  Models 

The  Argo  models  of  the  American  Electric  Car  Co.,  Sagi- 
naw, Mich.,  are  three  in  number,  a  forward-drive  brougham, 
seating  five,  at  $2,800,  a  rear-drive  brougham,  seating  four, 
at  8'2,i»r>0,  and  a  rear-drive  roadster,  seating  four,  at  (2,860. 
The  chassis  for  these  three  models  is  the  same,  except  that 
the  forward-drive  brougham  has  110-inch  wheelbase,  whereas 
the  other  two  models  have  108Vi-inch  wheelbase.  All  are 
equipped  with  3'>  by  4  tires,  either  pneumatic  or  cushion. 
There  are  five  forward  speeds.    Steering  is  by  wheel. 

The  battery  equipment  is  the  same  for  all  three  cars  and 
consists  of  forty  cells  of  Exide  eleven-plate  MV  Hy-Cap; 
in  the  front-drive  brougham  model  this  is  divided  twenty- 
four  cells  in  front  and  sixteen  in  the  rear,  and  in  the  other 
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models  the  butteries  are  all  in  front.  The  ampere-hour 
capacity  is  137 Vi  and  the  mileage  per  charge  varies  from 
"5  to  90  at  20  miles  per  hour. 

The  motor  is  a  Westinghouse,  series-wound  machine  and 
is  located  on  the  rear  axle,  driving  through  a  combination 
of  herringbone  and  bevel  gears.  There  are  two  reductions, 
the  final  gear  ratio  being  4  to  1.  Two  sets  of  brakes  are 
fitted  on  rear  wheel  drums,  both  being  operated  by  pedal. 
Springs  are  semi-elliptic  in  front  and  three-quarter  in  rear. 
Tires  are  optional. 

American -Borland  Uses  Double  Reduction 

The  Borland  models  of  the  American  Electric  Car  Co., 
Saginaw,  Mich.,  differ  in  a  number  of  respects  from  the 
Argo  models,  the  most  prominent  difference  being  the  use 
of  double  reduction  by  Renault  silent  chain  to  the  propeller 
shaft  and  bevel  gears  in  the  rear  axle.  Three  models  are 
produced,  these  being  a  forward-drive  limousine,  seating 
seven  and  selling  for  $.">..".<)(),  a  rear  or  forward  coupe,  for 
five,  at  $2,550,  and  a  roadster  for  two  at  $2,2.10.  Steering 
is  by  wheel,  except  on  the  coupe,  which  uses  a  lever. 

The  chassis  for  these  three  models  is  the  same  except  that 
the  limousine  has  a  wheclbase  of  123  inches  and  the  other 
models  are  96  inches.  The  limousine  is  equipped  with  forty- 
two  cells  of  seventecn-plate  thin  type  Exidc  battery,  the 
complete  installation  being  at  the  front.  The  roadster  has 
42  cells,  of  eleven  plates,  equally  divided  between  front  and 
reur.  and  in  the  coupe  there  are  forty  cells  of  eleven  plates 
similarly  divided.  Ampere-hour  capacity  is  137Vfc  and  mile- 
age per  charge  at  20  miles  per  hour  is  75  to  90. 

The  motor  is  a  General  Electric  series-wound  machine  sus- 
pended from  the  center  of  the  chassis  with  Renault  chain 
drive  through  the  propeller  shaft  to  bevel  gears  in  a  tubular 
axle.  Both  sets  of  brakes  are  pedal-operated  and  are  located 
on  reur  wheel  drums.  Springs  are  semi-elliptic  in  front  and 
underslung  elliptic  in  rear,  the  frame  being  a  channel  steel 
section.    Tires  are  optional. 

American-Broc  Line  Is  Three  Broughams 

There  are  three  Broc  models  in  the  line  of  the  American 
Electric  Car  Co.,  Saginaw,  Mich.,  and  they  are  all  broughams 
mounted  on  the  same  chassis,  with  a  wheclbase  of  96  Inches 
and  either  34  by  4  cushion  or  pneumatic  tires.  The  three 
models  are  a  rear-drive  at  $3,100  for  five  passengers,  a 
front-drive,  also  for  five  passengers,  at  $3,150,  and  a  five- 
passenger  double-drive  at  $3,200.  Steering  is  by  lever  on 
all  models. 

The  drive  system  in  the  Broc  models  is  somewhat  similar 
to  the  system  used  in  the  Argo.  The  motor  is  a  51-volt 
aeries- wound  Westinghouse  machine,  centrally  suspended  in 
the  chassis,  whence  it  drives  by  shaft  to  a  double-reduction 


Ranch  A  Lang  five- passenger  coach  with  lever  drive  and  double 
control  on  102- Inch  chaiaii  telling  for  13.200 


New  Baker  four  panenger  coupe  on  W  inch  wheelbate  which  Mile 
for  *2  soc     Steer  and  control  are  optional 

combination  bevel  and  spur  gear  in  a  floating  axle.  The 
battery  equipment  is  the  same  for  all  three  cars  and  con- 
sists of  forty  cells,  of  eleven-plate  Exide  Hy-Cap,  giving  an 
ampere-hour  capacity  of  137 Vi  and  a  mileage  of  from  75 
to  90.  In  each  case,  a  drum  type  controller,  operated  by 
lever,  gives  five  speeds  forward  and  five  reverse. 

The  brake  system  is  quite  different  in  this  model  from  the 
system  in  the  Argo  and  Borland.  There  are  two  sets  of 
brakes,  one  set  being  located  on  the  driveshaft  and  operated 
by  hand  lever  and  the  other  set  being  on  rear  wheel  drums 
and  operated  by  pedal.  The  former  are  external  contracting 
and  the  latter  internal  expanding.    The  frame  is  a  channel 
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Left— N-w  Detroit  cabriolet  with  wire  wheel!  which  are  optional.   It  carrlea  four  pasaengeri  and  sella  for  ti.MO.    Right— Duplex-drive 

Detroit  flve-paaaenger  brougham  selling  at  VI, 000  with  lead  battery 
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High  efficiency  ahaft  drive  eyatem  need  on  Waverley  can.  Note 
herringbone  aeara  for  driving  rear  axle 

steel  section,  supported  in  front  on  semi-elliptic  springs  and 
in  rear  on  three-quarter-elliptic  springs  attached  above  the 
axle.    Tires  are  optional. 

Baker  Coupe  of  Light  Construction 

For  1915  the  Baker  Motor  Vehicle  Co.,  Cleveland.  0.,  is 
concentrating  its  energies  upon  a  four-passenger  coupe  which 
has  either  wheel  or  lever  steering  and  sells  at  $2,800.  There 
are  three  other  models.  The  main  feature  of  the  coupe, 
designated  as  Model  DA  with  lever  steer  and  as  DB  with 
wheel  steer,  is  that  it  is  a  lighter  construction  as  compared 
with  many  electrics  of  the  coupe  form. 

This  lightness  of  weight  is  said  to  have  been  brought 
about  by  a  simpler  chassis  construction,  though  strength  has 
not  been  sacrificed. 

Due  to  weight  reduction,  the  new  Baker  is  claimed  to  be 


capable  of  23  miles  an  hour,  which  is  probably  about  the 
highest  speed  ever  built  into  an  electric  coupe. 

This  Baker  model  has  a  thirty-two  cell,  eleven-plate  MY 
Hy Cap  Exide  battery  supplying  a  motor  hung  amidships 
of  the  chassis,  the  controller  being  of  the  continuous-torque, 
drum  type  with  seven  speeds  forward  and  three  reverse. 

The  wheelbase  is  90  inches  and  tread  standard.  Canti- 
lever rear  springs  and  semi-elliptic  fronts  support  the 
pressed-steel  frame,  which  has  a  kick-up  at  the  rear  to  give 
clearance  over  the  rear  axle.  There  are  two  sets  of  internal- 
expanding  brakes  on  the  rear  wheels,  operated  independently 
by  two  pedals.  An  automatic  circuit  breaker  cuts  off  the 
current  when  the  emergency  brake  is  applied. 

Optional  tire  equipment  on  all  models  makes  possible  the 
use  of  either  cushion  tires  of  34  by  4  size  or  special  electric 
pneumatics,  32  by  4. 

After  observing  hundreds  of  electrics  on  city  streets  dur- 
ing both  afternoon  and  evening  hours,  the  Baker  company 
states  that  it  has  found  that  more  than  98  per  cent,  of  the 
vehicles  carry  from  one  to  four  passengers.  This  has  been 
largely  responsible  for  the  four-passenger  type  of  coupe 
body  fitted  to  the  new  chassis.  The  seating  arrangement  is 
unique  in  that  the  front  seats  are  constructed  to  fold  back 
into  recesses  in  the  front  of  the  body,  making  the  car  a  com- 
modious two-passenger  type  at  will. 

The  new  car  has  a  graceful  exterior  due  to  the  lowering 
of  the  body  and  the  long  wheelbase.  The  curves  are  full  and 
sweeping.  Body  panels  are  of  aluminum  and  sash less  win- 
dows are  used  throughout.  The  door  windows  are  operated 
by  mechanical  means  with  lever  control.  Another  distinc- 
tive touch  is  the  use  of  crowned  fenders  which  follow  closely 
the  curves  of  the  wheels  and  slope  gracefully  to  the  running 
boards. 

The  upholstery  may  be  in  blue,  green  or  maroon  leather 
or  broadcloth,  and  the  fittings  are  in  accordance  with  the 
usual  practice  in  electrics,  including  such  items  as  toilet  set, 
silver  mounted  cut  glass  flower  vase  and  8-day  clock. 

The  equipment  includes  two  head  lamps,  colonial  side 
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lamps,  and  rear  quarter  lamps  which  light  automatically 
when  the  right-hand  door  is  open.  There  is  also  a  venti- 
lator, combination  voltmeter  and  ummcter  and  shaft  odom- 
eter. 

As  to  the  steering  mechanism,  either  wheel  or  lever  type 
controls  from  the  rear  seat  In  the  wheel  form  the  speed 
controller  is  on  the  steering  column  below  the  wheel-spider. 
With  the  lever  type  the  controller  is  carried  on  a  controller 
post  at  the  left  of  the  body  and  is  operated  by  the  left  hand. 
Steering  is  done  with  the  right. 

The  other  models  are  a  roadster,  called  WA  with  lever 
steer  and  WB  with  wheel,  a  four-passenger  coupe,  called 
VAE  with  lever  steer  and  VAF  with  wheel,  and  a  five- 
passenger  brougham  BBD  with  double  control.  Wheelbasc 
is  88  inches  on  the  first  two,  which  are  worm-drive  models 
with  six  forward  speeds  and  100  inches  on  the  brougham, 
which,  like  the  coupe  known  as  DA  or  DB,  is  bevel  driven. 
General  Electric  motors  are  employed  on  all  models.  The 
roadster  and  coupe  models  VAE  and  VAF  have  thirty-four 
cell  Exide  batteries,  the  other  coupe  has  a  thirty-two  cell 
equipment,  and  the  brougham  forty-two  cells. 

Bailey  Employs  Countershaft 

Two  chassis,  mounting  two  bodies  and  differing  only  In 
passenger  capacity,  wheelbase  and  battery  equipment,  will 
constitute  the  line  produced  by  S.  R.  Bailey  &  Co.,  Ames- 
bury,  Mass.,  for  the  coming  season.  The  first  of  these  is  a 
two-passenger  roadster  finished  in  English  purple  lake  with 
black  leather  upholstery,  at  $2,900 ;  and  the  second  is  a  four- 
passenger  touring  model  with  the  same  finish  and  selling  at 
$3,300.  The  former  has  a  wheelbase  of  112  inches  and  is 
mounted  on  33  by  4  pneumatic  tires,  front  and  rear,  and  the 
latter  has  132-inch  wheelbase  and  is  mounted  on  34  by  4 
pneumatic  tires.    Both  have  wheel  steer. 

In  both  chassis  the  distinctive  Bailey  transmission  system, 
which  incorporates  motor  drive  to  a  countershaft  and  thence 
by  side  chains  to  the  road  wheels,  is  retained  practically 
without  change.  The  motor  is  a  series-wound  General  Elec- 


w.woriry   four-paetenoer   brougham   with   lever  eteer  and  rear 
control  cn  lOA.Inch  chaaala  and  telling  at  $2,750 


trie  machine  controlled  through  a  drum  type  controller  with 
the  lever  mounted  on  the  steering  wheel  and  giving  six  for- 
ward speeds  and  three  reverse.  The  battery  equipment  is 
Edison  exclusively  and  in  the  roadster  consists  of  sixty 
cells,  of  A-5,  with  a  rated  ampere-hour  capacity  of  187.5,  and 
giving  a  mileage  of  100  at  20  miles  per  hour;  the  maximum 
speed  is  25  miles  per  hour.  In  the  touring  model  the  same 
number  of  cells  is  used,  but  the  size  is  A-(i,  the  ampere-hour 
capacity  being  225  ampere-hours. 

Frames  are  wood  braced  with  steel  and  are  mounted  in 
front  on  semi-elliptics  and  in  rear  on  elliptic  springs.  There 
are  two  sets  of  brakes,  the  service  set  operating  by  pedal 
on  the  rear  wheel  drums  and  the  emergency  set  operating 
by  pedal  on  countershaft  drums. 

Beardsley  Uses  Wire  Wheels 

The  Beardsley  Electric  Car  Co.,  I.os  Angeles,  Cal.,  is  mar- 
keting three  models  for  the  forthcoming  season.    These  are 
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Woods  Avc-pauengir  brougham  with  lever  iteer  and  double  control 
on  110-Inch  wheelbase  and  lilted  at  J3,?50 


Mllburn  three-passenger  roadster  with  wheel  steer  and  control 
mounted  above  wheel.    Whealbase  Is  ICO  Inches.    Price  91.285 


Waverley  front  and  rear  drive  four-passenger  brougham,  selling  at 
12,500.    The  same  car  with  front  drive  la  12,400 


There  are  five  forward  speeds  of  5,  8,  15.  18  and  22  miles 
per  hour  and  one  reverse  of  5  miles  per  hour.  The  con- 
troller is  a  drum  type  situated  in  front.  Steering  is  by 
lever.  Two  brakes  are  fitted.  One  is  an  external  contract- 
ing type  acting  on  the  driveshaft  and  the  other  an  internal 
expanding  set  on  the  rear  wheels. 

Springs  are  three-quarter  elliptic  front  and  rear  and  are 
overslung.  The  frame  is  channel  steel,  the  front  axle  is  an 
I -beam,  and  the  rear  is  pressed  steel. 

Cushion  tires  are  standard  equipment  and  the  size  ii  :!*; 
by  4.5  all  around.  Silvertown  Cord  tires  and  wire  wheels 
are  optional.    Wheelbase  is  104  inches  and  tread  50. 

Upholstery  may  be  either  leather  or  Bedford  cord,  and  the 
color  is  optional.  Standard  body  colors  are  blue,  maroon 
and  green. 

The  chassis  specifications  of  models  151  and  15:1  are  iden- 


tical with  model  152  except  that  the  wheelbase  is  96  inches 
and  control  is  rear. 

The  Chicago  electric  is  now  made  by  the  Walker  Vehicle 
Co.,  Chicago,  111.,  maker  of  electric  commercial  cars.  This 
concern  purchased  the  Chicago  electric  a  few  weeks  ago. 

Columbian  Feature  Low  Prices 

Three  models  are  being  placed  on  the  market  by  the  Co- 
lumbian Electric  Vehicle  Co.,  Detroit,  Mich.  The  first  of 
these  is  a  two-passenger  roadster,  listing  at  $950,  the  second 
a  three-passenger  coupelet,  selling  for  $1,250,  and  the  third  a 
four-passenger  brougham,  listing  at  $1,450.  All  are  mounted 
on  the  same  chassis  and  in  each  case  the  standard  body 
color  is  dark  blue  with  silver-gray  whipcord  upholstery.  Steer 
is  by  lever  and  control  is  at  tho  rear  in  all  models. 

Twenty-six  cells  of  either  Willard  or  Could  battery  is 
standard  equipment,  though  any  other  make  will  be  supplied 
at  extra  cost,  and  these  are  divided  into  four  trays — two 
trays  of  twelve  cells  being  in  front,  with  the  remainder  in 
the  rear.  Each  cell  has  eleven  plates.  The  ampere-hour 
capacity  is  given  as  135  and  the  average  mileage  per  charge 
75  to  85. 

A  motor  which  operates  normally  at  approximately  2,600 
revolutions  per  minute  is  mounted  above  the  springs  and  be- 
neath the  body,  where  it  is  fully  protected.  The  drive  is 
direct  by  shaft  to  worm  gearing  in  a  pressed  steel  semi-float- 
ing axle.  The  front  axle  is  tubular.  Steering  is  effected  by 
lever,  and  a  drum  type  controller  gives  five  forward  speeds 
and  two  reverse,  the  controller  handle  being  at  the  rear  seat. 
There  arc  two  sets  of  pedal-operated  brakes,  both  operating 
on  rear  axle  drums.  The  frame  is  a  channel  steel  section 
carried  both  front  and  rear  on  the  conventional  cantilever 
springs.  The  wheelbase  is  98  inches  on  30  by  3  1-2-inch  pneu- 
matic tires  in  front  and  31  by  4-inch  in  the  rear. 

Detroit  Has  Two  Chassis 

The  1916  Detroit  electric  offering  will  be  six  body  types, 
five  of  which  are  broughams  mounted  on  a  chassis  of  100 
inches  wheelbase  and  the  sixth,  a  cabriolet,  is  fitted  to  a 
chassis  with  94-inch  wheelbase.  All  of  the  models  on  the 
longer  wheelbase  have  worm  drive  with  the  worm  under- 
neath the  wheel,  and  their  batteries  are  slightly  larger  than 
that  of  the  shorter  model  which  is  fitted  with  a  bevel  gear 
rear  axle.  Wood  wheels  with  either  Goodrich  Silvertown 
Cord  or  Motz  cushion  tires  or  wire  wheels  with  Silvertown 
Cord  tires  are  optional. 

Prices  are  slightly  increased,  due  to  greater  refinements 
and  finish,  Model  55  selling  for  $2,600;  Model  50  for  $2,650; 
61  for  $2,850;  53  and  54  for  $2,950  and  52  for  $3,000. 

Battery  capacity  has  been  enlarged  by  increasing  the 
plates  from  thirteen  to  fifteen.  The  number  of  colls  has  not 
been  altered.  The  100-inch  wheelbase  cars  have  forty-two 
cells  and  the  94-inch  car  forty  cells. 

A  feature  of  importance  is  the  metal  compartment  ahead 
of  the  motor  and  accessible  to  a  trap  door  in  the  floor,  in 
which  is  mounted  the  controller  mechanism  brake,  Klaxet 
horn,  ammeter  shunt  and  throw-over  switch.  The  horn  re- 
places a  bell  signal,  and  the  throw-over  switch  is  used  to 
change  the  lighting  connections  from  one  half  of  the  bat- 
tery to  the  other.  For  additional  protection  the  controller 
has  an  extra  cover  of  its  own  which  can  be  removed  by  loos- 
ening two  clips.  To  remove  the  controller  from  the  car  it 
is  only  necessary  to  disconnect  the  cables  and  loosen  three 
screws. 

Steering  continues  to  be  by  a  horizontal  lever  mounted 
parallel  with  the  control  lever,  the  latter  being  operated  by 
the  left  hand.  There  are  two  brake  pedals,  each  of  which 
operutes  independently  a  pair  of  internal  expanding  brakes 
on  the  rear  huh.  Between  these  pedals  is  a  smaller  pedal 
which  actuates  the  emergency  cut-out  switch  and  sets  the 
brake  ratchet.    A  pressure  of  the  foot  on  the  three  pedals 
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and  inclosed  ahaft  from  motor  together  with  brake  bands  and  rods 


at  once  cuts  off  the  power,  regardless  of  the  position  of  the 
control  lever,  and  locks  both  hub  brakes.  The  brakes  can- 
not be  released  until  the  control  lover  is  returned  to  neutral. 
A  Yale  locking  device  is  also  provided. 

In  the  duplex  control  models  the  inter-locking  cutout 
feature  also  prevents  starting  the  car  from  either  driving 
position  unless  the  pedals  are  in  position  to  operate  from 
that  seat.  In  these  models  there  are  two  sets  of  steering 
and  control  levers  and  two  setH  of  brakes.  The  operation 
of  shifting  pedals  from  one  driving  position  to  the  other 
has  been  simplified.  This  is  accomplished  by  pushing  for- 
ward the  small  lever  at  the  side  of  the  front  masthead, 
which  releases  the  brake  pedals  so  that  they  ran  be  pushed 
with  the  foot  flush  to  the  toeboards.  This  automatically  re- 
locks  the  pedals  which  have  been  pushed  down  and  raise  the 
other  set  of  pedals  to  the  operating  position. 

The  motor  is  series-wound  and  is  said  to  have  high  torque 
and  low  internal  resistance.  It  is  held  on  the  under  side 
of  the  supporting  rails  by  large  steel  bolts,  and  may  be 
readily  lowered  to  the  ground. 

The  Manchester  type  of  worm  gear  is  used  on  all  the 
larger  models.  Axles  are  floating,  and  the  housings  have 
been  somewhat  redesigned  to  give  them  greater  strength 
with  reduced  weight.    Brakes  are  If!  by  1.25  inches. 

The  controller  affords  five  forward  speeds,  which  are  5,  8, 
13,  17  and  20  miles  per  hour.  The  double  voltage  system  of 
control  is  used,  the  battery  connection  being  changed  so  that 
■  low  voltage  is  applied  to  the  motor  for  the  first  three 
speeds  and  a  high  voltage  for  the  last  two. 

Flanders  Concentrates  on  Colonial 

The  Flanders  Electric  Co.,  Pontiac,  Mich.,  is  producing  a 
single  four-passenger  colonial  coup.-  model  finished  in  blue 


Interior  view  of  the  new  Baker  four-pasaenger  coupe  showing  whee 
ateer  and  control 


with  whipcord  or  broadcloth  upholstery  and  selling  for 
$1,750. 

From  the  motor,  drive  is  direct  by  shaft  to  a  worm  axle 
with  a  final  reduction  of  9.8  to  1.  Energy  is  furnished  by  a 
Willard  battery  disposed  in  six  trays  of  five  cells  each,  ten 
at  the  rear  and  twenty  in  front;  each  cell  has  eleven  plates, 
and  the  ampere-hour  capacity  is  given  as  135,  the  mileage 
per  charge  being  75.  The  motor  is  a  compound-wound  Wag- 
ner, which  is  mounted  directly  on  the  rear  axle  and  drives 
through  an  extremely  short  shaft.  The  steering  gear  is 
lever  operated,  and  a  second  lever  operates  a  six-speed- 
forward-and-reversc  drum  type  controller.  Both  sets  of 
brakes  are  internal  expanding  on  rear  wheel  drums,  and 
are  manually  operated.  Springs  are  semi-elliptic,  both  front 
and  rear,  ovcrslung  on  the  axle. 

Grinnell  Employs  I  nit  Control 

The  Grinnell  Electric  Car  Co.,  Detroit,  Mich.,  is  contin- 
uing both  its  Model  R  French  brougham,  which  Incorporates 
the  distinctive  Grinnell  one-unit  transfer  control  system, 
and  the  Model  S  coupe,  in  which  all  four  passengers  face 
forward;  the  former  lists  at  $3,400  and  the  latter  at  $3,000, 
both  being  finished  in  blue  with  gray  Bedford  cord  up- 
holstery. Except  for  a  difference  in  wheclbasc  lengths,  the 
size  of  tires  and  battery  arc  identical. 

The  dual  drive  model,  in  which  a  single  set  of  control 
levers  is  used  from  either  the  front  seat  or  the  rear  seat, 
pivoting  from  one  bearing  ut  the  lower  end,  is  equipped 
with  forty  cells,  of  scventeen-plate  Philadelphia  battery 
evenly  divided  between  front  and  rear  compartments.  The 
coupe  model,  however,  has  forty  cells,  of  fifteen-plate  thin 
type  Grinnell  battery,  the  mileage  per  charge  being  given 
as  80.  In  both,  a  drum-type  controller  gives  five  forward 
and  three  reverse  speeds. 

The  motor,  which  bears  the  Grinnell  nameplate,  is  mount- 
ed in  the  center  of  the  chassis,  whence  it  drives  direct  by 
shaft  and  two  universal  joints  to  the  axle.  The  service 
brakes  are  mounted  on  the  propeller  shaft,  and  the  emer- 
gency set  operates  in  lf>-inch  rear  wheel  hubs.  A  channel 
steel  frame  is  mounted  on  42-inch  front  and  rear  elliptic 
springs,  in  the  case  of  the  dual  control  model;  in  the  coupe 
the  springs  are  of  the  same  type  but  measure  38  inches  in 
length.    In  both  cases,  they  are  overslung  on  the  nxle. 

Milhurn  Enters  the  Field 

The  Milbum  Wagon  Co.,  Toledo.  <).,  is  new  to  the  field  of 
electric  vehicle  makers,  though  it  has  long  been  a  vehicle 
producer.  The  two  new  passenger  models  which  it  has 
brought  out  are  modern  creations  which  have  as  features 
comparatively  light  weight  and  low  cost,  the  roadster  model 
selling  for  $1,285  and  the  coupe  for  $1,485. 

The  chassis  is  the  same  for  both,  the  whcelbase  Mag  100 
inches  and  the  rear  springs  cantilevers.  In  each  case  a  Gen- 
eral Klectric  motor  in  conjunction  with  a  Philadelphia  battery 
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Chassis  of  Detroit  electric,  showing  division  of  battery  equipment 

tomary  practice 

furnish  power  through  direct  worm  gearing,  controllers  also 
being  of  Genet al  Electric  make.  The  standard  battery  equip- 
ment consists  of  twenty  tells,  which,  according  to  the  makers, 
gives  the  ioadster  a  mileage  of  <>(>  to  75  and  the  coupe  alwut 
"0. 

The  cars  are  well  fitted  and  finished,  the  coupe  having 
modern  sashless  windows  with  mechanical  lifters  and  French 
fabric  upholstery.  The  doors  are  exceptionally  wide  and  the 
bodies  are  low  hung. 

Steering  is  by  wheel  except  in  the  coupe  which  has  a  lever, 
with  a  lever  type  controller  handle  operating  a  non-arcing 
drum  mechanism  giving  four  forward  and  two  reverse  speeds. 
By  way  of  conserving  the  battery,  an  alarm  is  fitted  which 
sounds  if  the  brakes  are  applied  with  the  current  on.  Libcrul 
use  is  made  of  anti-friction  bearings  throughout  the  chas.M-, 
front  wheels  being  mounted  on  Bower  rollers  and  the  rear 
axle  is  three-quarter  floatiug  on  heavy-duty  Hyatts. 

Ohio  Adds  Coupe 

Ohio  electrics,  made  by  the  Ohio  Electric  Car  Co.,  Toledo, 
O.,  are  in  five  models  for  1915,  designated  as  11,  21,  41,  51 
and  111.  The  main  differences  over  the  models  of  the  previous 
year  are  a  still  further  refinement  of  body  lines  and  the  use 
of  arched  fenders,  hammered  by  hand,  from  one  piece  of 
aluminum.  A  high  stage  in  the  body  building  art  is  reached 
in  these  new  models.  In  the  c'oscd  types  the  rear  of  the 
top  rounds  over  into  the  back,  while  the  sides  have  the  same 
sweeping  curves. 

Model  11  is  a  new  four-passenger  coupe  on  a  H4-inch  wheel- 
base  chassis  and  using  a  thirty-six-cell,  thirteen-plate  bat- 
tery, Wcstinghouse  motor,  bevel  drive  and  pneumatic  tires. 

Mechanically  there  is  practi.-ally  no  change  in  the  other 
cars,  which  are  furnished  either  with  worm  drive  or  helical- 
bevcl  gear  drive  in  the  rear  axle,  with  the  shaft  running 
direct  from  the  electric  motor  and  completely  inclosed. 

The  motor  used  in  Models  21,  41,  51  and  61  is  a  specially- 
dcigncd  type  for  Ohio  electric1!.  An  ingenious  feature  of 
transmission  unit  is  the  fact  that  the  torsion  tube  is  sup- 
ported between  the  motor  and  the  rear  axle  at  a  point  very 
near  to  the  cpnter  of  inertia.  The  idea  of  this  is  to  put  all 
the  weight  of  these  members  on  the  frame  of  the  car  and 
altove  the  springs  so  that  they  are  sprung  weight,  effecting  a 
saving  in  tires  and  power  and  make  for  a  greater  factor  of 
safety.  Thus,  it  is  pointed  out  that  the  Ohio  electric  has 
unsprung  weight  only  at  the  front  axle. 

The  propeller  shaft  is  of  nickel-steel,  the  torsion  tube  and 
main  axle  tube,  differential  gears,  also  being  made  of  this 
material.  Springs,  which  are  three-quarter  elliptic  in  the 
rear  and  half-elliptic  in  front,  are  made  of  vanadium  steel. 

As  already  mentioned,  the  floating  rear  axle  is  furnished 
either  in  the  worm  drive  or  helical-bevel  gear  type.  In  the 
worm  design  the  worm  iR  carried  below  the  wheel,  which  con- 
struction is  said  to  give  better  oiling  and  greater  efficiency. 
This  axle  is  modified  from  the  type  using  the  other  form  of 
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rubber  disk  at  one 
is  provided  with  a 


side 
lock 


gearing  only  in  those  respects 
,nade  necessary  by  the  different 
form  of  gears.  A  truss  rod  in 
either  design  goes  beneath  the 
housing  and  runs  to  the  outer  ends 
of  the  axle  tubes  as  a  strengthen- 
ing ftature.  These  tubes  are 
riveted  to  the  center  portion  or 
differential  housing.  Double  ex- 
ternal contracting  brakes  in  addi- 
tion to  the  magnetic  transmission 
brake  are  fitted. 

Ohio  electrics  use  a  distinctive 
control  which  was  brought  out  last 
year.  Though  steering  is  by  a 
lever,  the  different  speeds  are  at- 
tained by  turning  a  compact  hard 
of  a  small  controller  head  which 
to  prevent  its  operation  by  any 
other  than  the  owner  of  the  car.  There  are  four  forward 
speeds  and  three  reverse  in  addition  to  the  magnetic  brake 
and  bell  button,  all  operated  by  parts  of  this  small  controller 
head. 

The  battery  equipment  is  of  a  special  eleven-plate  make 
and  carried  in  front  and  rear  compartments.  Models  21  open 
roadster  and  41  coupe  have  forty-two  cells,  while  Models  51 
and  61,  also  closed  types,  have  forty-four  cells. 

The  wheelbase  of  all  models,  except  the  new  coupe  is  98 
inches.  Tire  equipment  of  the  roadster.  Model  21,  calls  for 
!!4  by  4  1-2-inch  electric  pneumatics,  or  M  by  4  cushion  solids, 
while  the  other  models,  though  they  use  the  same  size  of 
pneumatic  tires,  are  equipped  with  36  by  4  1-2  solid  cushion 
tires.    On  either  car  the  tire  equipment  is  optional. 

The  Model  11  sells  for  92,400,  Model  21  for  $2,650;  Model 
41,  $2,!HH>;  Model  51  for  S3.000,  and  61  for  $3,250. 

The  roadster  and  Models  II  and  41  have  single  drive  from 
the  rear  seat,  whereas  the  other  two  models  are  fitted  with 
dual  drive,  making  it  possible  to  control  the  car  from  either 
rear  seat  or  front  seat. 

Excellence  of  the  coach  work  cannot  be  overlooked.  The 
entire  body  is  made  of  aluminum,  which  is  seamless  except 
where  the  sections  come  together.  This  aluminum  sheet  con- 
struction is  in  combination  with  a  wood  frame  in  accordance 
with  modern  ideas  of  the  coach  builder. 

To  give  an  idea  of  the  elaborateness  of  the  interior  equip- 
ment, two  commodious  pockets  are  placed  one  on  each  side  of 
the  hody,  instead  of  in  the  doors  where  they  would  be  some- 
what in  the  way.  A  toilet  case  slips  into  a  pocket  at  the 
side  while  on  the  opposite  side  there  is  a  smoking  set.  Win 


Chicago  five-passenger  broigham  with  lever  steer  and  rear  control 
on  Winch  wheelbase  and  selling  at  12,650 
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dows  are  sashless  and  operated  by  handles  which  turn  to 
bring  the  glass  up  or  down.    These  handles  are  on  the  doors. 

Rauch  &  Lang  Has  Larger  Model* 

Seven  models,  all  of  worm  drive  type,  and  known  as  the 
V  series  are  the  1915  product  of  the  Rauch  &  Lang  Carriage 
Co.,  Cleveland,  O.  These  range  from  $2,600  for  the  roadster 
model  iu  $4,000  for  the  town  car  type,  and  they  show  no 
great  change  other  than  refinements  of  details  over  the  cars 
of  1914.  Certain  body  lines  have  been  lengthened  and  curves 
added  which  give  even  more  grace  and  beauty.  Interior  ap- 
pointments have  been  made  even  more  refined  and  what 
changes  have  been  made  in  the  chassis  are  simply  to  add  to 
the  efficiency. 

According  to  Rauch  &  Lang,  its  trend  is  toward  a  larger 
type  of  car  and  with  this  in  view  the  company  has  included 
in  its  new  line  four  cars  of  a  size  somewhat  larger  than  the 
average  electric.  These  are  designated  as  the  BX-5  brough- 
am the  J-5  coach,  the  T-C  5  town  car  and  the  TXC-5  town 
car. 

These  two  town  car  models  a1  $4,000  have  two  compart- 
ments, the  drive  part  being  separated  from  the  more  luxu- 
rious interior  passenger  compartment.  The  drive  is  by  wheel 
rather  than  a  lever,  and  in  one  there  is  a  roof  over  the  drive 
seat  while  it  is  unprotected  in  the  other. 

Two  other  wheelbases  are  used,  Model  J-5  having  a  102- 
inch  wheelbase  and  selling  at  $:t,100  in  either  front  or  rear 
control,  and  at  $3,200  with  dual  control.  The  four  other 
models,  consisting  of  B-5  and  BX-5  broughams  at  S2.950; 
CR-5  club  roadster  at  $2,800  and  the  R-5  open  roadster  at 
$2,000,  have  a  92-inch  wheelbase.  All  of  these  models,  how- 
ever, adhere  to  the  same  general  chassis  design  throughout. 

The  battery  equipment  is  of  the  eleven-plate  Mv  My-cap 
Kxide,  all  cars  except  the  coach  model  and  the  two  town  car 
models  having  forty-one  cells,  while  the  last-named  cars  are 
provided  with  forty-two  cells.  The  drive  is  of  the  straight 
type  with  the  worm  mounted  over  the  wheel  and  incorpor- 
ated in  a  floating  rear  axle.  The  motor,  hung  amidships  of 
the  frame,  drives  straight  back  through  a  shaft  fitted  with 
a  universal  joint  at  either  end. 

The  Rauch  &  Lang  company  employs  a  motor  of  Hertner 
make  which  is  substantially  the  same  as  used  for  a  number 
of  years.  It  is  a  comparatively  light  weight,  high-speed  type, 
having  four  poles  with  laminated  pole  pieces  and  rectangular 
•copper  wire  windings.  The  largo  commutator  and  brush  sur- 
faces are  features  and  ball  bearings  are  fitted  throughout. 

In  using  worm  drive  the  Rauch  &  Lang  company  is  in  line 
with  the  latest  developments  in  electric  car  practice. 

By  having  the  worm  mounted  over  the  wheel  the  concern 
claims  a  safer  transmission  unit  due  to  greater  clearance 


Rauch  &  Lang  two-pasaenger  roadater  with  lever  ateer.  fitted  with 
top  and  windahieid  and  sailing  at  12.600 


Mllburn  rour-paaaanger  coupe  with  lever  ateer  and  rear  control  on 
100- Inch  chaaele  and  Hated  at  »V485 

and  more  efficiency.  The  worm  is  of  the  straight  type  of 
hardened  steel  and  the  worm  wheel  of  a  bronze  alloy. 

The  spring  construction  makes  for  maximum  easy  riding 
qualities  on  account  of  the  use  cl  seven-eighths  elliptic  rear 
springs,  the  ends  of  the  upper  portions  of  which  shackle  to 
the  side  rails  of  the  frame  while  the  center  is  pivoted  farther 
back  on  the  frame.  The  end  shackles  to  the  longer  lower 
portion  and  thus  a  combination  of  cantilever  with  the  or- 
dinary type  of  spring  is  obtained.  The  front  springs  are 
semi-elliptic. 

Control  of  the  Rauch  &  Lang  cars  in  all  hut  the  town 
car  models  is  by  lever  while  one  model,  called  the  coach  type 
and  designated  as  J-5  may  tie  had  with  either  front  or  rear 
control  or  the  later  developments,  dual  control,  which  is  selec- 
tive from  either  front  or  rear  seats. 

The  tire  equipment  on  all  models  is  33  by  4  1-2-inch  special 
electric  pneumatics  with  the  option  of  solid  cushion  tires.  If 
these  are  supplied  they  are  of  the  88  by  4  1-2-inrh  size  on  the 
three  heavier  cars,  models  J-5,  TC-5  and  TXC-5,  while  the 
other  models  carry  30  by  4  cushion  tires. 

Beautiful  coach  work  has  be*>n  attained  in  all  of  the  new 
models  and  some  of  the  niceties  of  body  equipment  are  not 
to  be  overlooked. 

A  new  coach-built  all-aluminum  body  is  the  greatest  change 
that  has  been  made.  The  entire  rear  top  paneling  is  cut 
from  one  sheet  of  aluminum  and  designed  so  as  to  give 
rigidity  to  that  part  which  supports  the  upper  rear  quarters 
and  the  rear  glass.  The  lower  part  has  been  built  to  give 
flexibility  as  well  as  strength. 
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A  new  window  I ifhng  device  of  handle  form  uperxi**  the 
tathlvi*  window*.  Other  equipment  feature*  are  »  lamp  *t- 
tarhitMii*.  m>  arranged  that  lift  f*j»  may  he  projected  wher- 
ever  derared  with  th*  wire*  at  Uiw  nub*  limr  fcidoeu  from 
«tMV.  Oil  the  motor  phafl  a  mitor  it  attarhed  which  it.- 
data  *n  injWxge,  apecd  and  trip  dl*1ance. 

Standard  a  Coup*  Model 

A  aingfct  eeapd  model,  listing  at  41. *W.  wilt  he  warkeced 
by  th*  Standard  Car  Mfg.  Ok,  JMaM,  M*h.  Thl*  Ift 
atyled  the  Model  M-4  and  previd**  arrummedatinne  for  three 
paraon*  faring  forward,  with  a»  auxiliary  aeat  for  a  fourth 
pamnir*r.  Th*  body  it  fln*»hrd  with  blue  and  l>b>'k  pan 
ell,  with  either  wluprerd  or  broadcloth  uphoWtrry  U  gray 
or  Mae.  The  wheelbner  l*  1"".  tnrhee,  and  the  tire  *  -  t":.  -  l 
rantuU  at*  32  by  1 1-Z  pntuaaatlc  or  3S  by  4  rufchie*.  Urea, 
M*tx  lir-t  Wine  extra.  Steering  in  by  lever,  ceaAret 
btierff  at  rear. 

Th*  motor  i»  a  Weiiinghouae  aerlc*  wouad  machine  oar 
ned  la  the  renter  of  the  thatoi*  and  drititig  b>  >h*fl  to  a 
double  ridavUea  rear  aah>,  the  final  gear  ratio  bring  4  to  I. 
The  battery  1*  a  thirty  two  cell  ele*en  plate  lly  Cap  Rxlde 
with  tw«l*«  cell*  in  the  rear  and  twenty  •  r'  i«  la  freed.  A 


dram  type  controller  gl»ea  aix  forward  and  three  revere* 
tewed*.  Th*  ampere-hour  capacity  ia  give*  aa  117  1-2  and) 
th*  mileage  6*  to  ?b  Both  eeU  of  brake*  are  iateraal  ex- 
panding on  rear  wheel  druaa*  A  rhaanel  at  eel  frame  la 
unwanted  on  3rt  lwh  froal  *«au-*IIip<ir  ■peine*  and  48-tarh 
rear  thr**-?aart*e -elliptic  member* 

Storae*  with  It-lurh  Trend 

The  Sleran  Ravine  Car  Co.,  Hitrwt,  Mich.,  of  whirh 
William  K  -NUirmi.  formerly  of  the  Anaereen  tflertrw  Car 
Co..  c«  the  tr«ving  tpiril,  ia  a  nrwrufaor  in  the  electric 
•vhlrla  (laid  and  will  plae*  on  th*  martial  two  modvl»,  a 
reap*  at  tUM>  and  a  readater  at  IT  10  Hole,  will  be  modem 
creatiaaa  on  a  t#-inca  wheelbee*  errth  a  tread  of  but  44 
iachr*.  whlrh.  therefore,  plaraa  them  in  a  claw  by  th*m- 
aahaa,  Th*  battery,  whlrh  ceaaMti  of  aixteen  relU  of  any 
i  tan  (lard  avake.  lead  t)"pa.  la  tocatad  In  twe  caaapaitaaiate, 
front  and  rear,  and  hae  an  empvr*  huur  rapacity  uf  i  >  <  ■ 
at  th  a»l**  ft  hear.  A  Kporial  motor  m  (orated  in  th*  reatar 
of  the  chaiftla.  wheace  It  drt*e*  direct  by  abaft  to  bevel  rear* 
ia  a  tubular  fuU-dualJiitr  rear  aile;  the  front  axle  alee  la 
tuhular  Th*  runlmll*r  rtv**  four  forward  and  three  rw- 
ver«e  apeed*  and  w  of  the  draw  type.  There  are  two  *eta 
of  ■  i  . .  external  and  Internal  on  rear  wheal  druaaa,  both 
o|Mrat*d  by  a»aa.  Th*  fram*  m  a  rhann*l  nartinn  anoonted 
nn  «««mi  *HiptK  front  rear  iprme;  a  ad  three  quarter  clliptir 
rear  membrri 

Th*  »tandard  l>ody  radar  i*  blu*  with  *ith*r  braadrkrth  or 
leather  «phaa*t«ry  to  matrb.  HtAk  t ro*t  and  rear  wheel*  are 
ahad  with  '1*  by  3  uwh  euihiia  or  pneaaaaUc  tire*. 

Ward*  Saw  (oapw 

A  ae«  paaaenawr  aaodel  baa  been  added  by  the  Ward  Mutur 
Viht-lr  Qibj  New  York  Ctty.  Th  ■  it  a  faur-pe***n|r*r  roup* 
whlrh  aalla  for  9S.lfMI  Contrary  to  th*  oeual  pear  tire,  the 
battery  forty  telli  of  fifteea  plate  lead  -U  In  a  alaarle  roan 
parUoent  at  the  froat.  where  M  ia  all  Inttantly  ace**tihl*; 
th*  mil****  iM  riven  at  from  :t&  to  4&  attle*  per  charge  The 
body  m  roomy,  and  by  way  of  enaarinf  the  aasTlmuBj  of  eoan- 
fdrt  it  ha*  bean  moan  ted  on  64-lnrh  roach  aprlaar*  and  14 
by  4  1-t-lnrh  pneaawltc  lire*.  Th*  whealba**  ie  Un  in.  hr* 
and  th*  ephoWtery  m  deep  and  yirtdmy:.  the  rear  aeat  acroea 
modaUnir  three  pa**ra«rer».  two  additional  paawneer*  ar* 
armmmuaalwd  nn  individual  *oi«el  rhair*  in  front. 

The  ear  t*  drnen  from  the  left  tide  thrnuajh  m  leerr  type 
«Uertnc  arm  and  lever  controller  beadle.  The  motor  ia  a 
Ctineral  EWrlrie  aerieo- parallel  machiae  rated  at  1 1-2  bora* 
power  and  located  aanidehipK.  whenr*  it  dnrn  direet  by 
•haft  to  a  •Infhr  pair  of  betel  rear*  la  a  Tlathen  aWliajr 
axlv.    There  are  two  aeU  of  exaajadnnt  foot-wear* l*d  brah*< 

Wavrrley  hi  7  Inrhen  Lower 

Model  Iter  will  !>•  th*  new  ehVrin*  of  th*  Waver  ley  Co. 
Indtanapaht,  lnd,  for  next  y*ar.  No  meehanhcat  change*  of 
note  have  been  made  bet  the  body  ha*  been  refined  ia  d*- 
kirn-  The  aew  rar  it  of  thr  brougham  type  aad  i»  fitted  with 
a  foar-rhair  body.  In  addilioa  In  thi*  rar,  whwh  aell*  for 
f.'.TW  there  are  three  other  modal*,  a  front  drive  foer-pa*- 
•enger  car  at  $7.eta>.  which,  with  doable  drive  ie  (2^00,  * 
rabriolwl  for  |2.Ult>  mid  a  fttv-aajawntrwr  limnunne  for  f  S/HJO 

The  ralire  exlerter  appeeraar*  of  th*  body  U  aew.  The 
rear  centers  are  rownded  1**1**4  of  carried  U>  an  *dc*.  The 
batlary  Iwxm  are  Inert  aad  ttiiallcr  and  mart  deliratedy 
rarved.  Larger  wandewa  are  u**d  and  they  are  of  the  «a*h 
|r<t  type  Oval  rnrrar*  oa  th*  window*  aad  decorative  win- 
duw  thadt*  add  to  the  effect. 

A  departure  i*  eo<rd  In  the  iih  of  aiuaainuan  i+  the  maf 
and  panel*.  Aaother  fvatare  i*  the  eiirred  axil  arhkh  give* 
a  a«W  body  iUtx*rii»tr*n  and  yet  doe*  not  after  the  read  clear 
ante.   The  floor  »•  "  inehcta  nearer  the  ground. 
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Starting  and  Lighting  for  1915 


1915  Develop- 
ments 


q  Motor  -  Generators 
*en  brought  out 
by  General  Elect  rir. 
Weatinghouae,  Aplco, 
Bijur.  Gray  &  Davis, 
Lccce  •  Neville  and 
Simms  -  Huff. 

□  □  □  □  □ 

q  One  or  more  single 
units  are  a  I  ho  made 
by  Remy.  North  East. 
Delco.  U.  S.  I...  Allis- 
Chalmera.  Disco.  Dy- 
neto  and  Jesco. 

□  □□□□ 

q  Ford  outfits  are 
made  by  Aplco.  North 
East.  Gray  &  Davis. 
Simms  -  Huff.  Disco. 
Fisher,  Wells  and  Gen- 
eral Electric. 

□  □□DO 

q  Universal  systems 
for  attachment  to  old 
cars  are  manufactured 
by  Kemco.  Jesco  and 
North  East. 

□  D  O  □  □ 

q  The  6-  and  12-volt 
controversy  is  still  un- 
decided, although  the 
former  leads  in  popu- 
larity. Both  single  and 
double-wiring  systems 
are  popular. 


Trend  Is  Toward  Single-Unit  Systems — New  Machines  Im- 
proved in  Appearance  and  Simplified — Efficiency  and 
Torque  Increased — Weight  and  Dimensions  Cut 

Part  I 


THK  prominence  of  the  motor-generator 
is  the  feature  of  1915  starting  and 
lighting  development.  Many  makers, 
heretofore  making  only  two-unit  systems, 
have  developed  single-unit  designs  especially 
for  motors  of  low  and  moderate  horsepower. 
These  include  Westinghouse,  General  Elec- 
tric, Aplco.  Bijur,  Gray  &  Davis,  Leece- 
Neville  and  Simms- Huff,  a  newcomer  in  the 
field.  Companies  which  have  continued  the 
single-unit  idea  include  Remy,  North  F;ast, 
Delco.  U.  S.  L.,  Allis-Chalmers.  Disco, 
Dyneto,  Jesco  and  Chalmers  and  White  who 
are  building  their  own.  Many  of  these  are 
making  Ford  outfits.  Aplco,  North  Fust. 
Gray  &  Davis,  Simms-Huff,  Disco,  Fisher, 
Wells  and  General  Electric  are  in  this  class. 
Hartford  and  Kemco  are  manufacturing  two- 
unit  Ford  systems.  Universal  systems  for 
old  cars  are  made  by  Kemco,  Jesco  and 
North  East. 

The  motor-generator  which  is  becoming 
more  popular,  is  materially  simplified  both 
electrically  and  mechanically.  In  general 
there  is  only  one  drive  from  the  crankshaft, 
by  silent  chain,  the  ratio  being  about  :i  to  1. 
On  a  great  many  machines  regulators  and 
cutouts  are  not  used.  The  field  regulation  is 
inherent  and  the  machine  automatically  be- 
comes a  motor  at  low  engine  speeds.  Some 
outfits  are,  however,  fitted  with  cutouts,  and 
others  have  voltage  regulators  of  various 
types,  hut  the  use  of  these  is  very  perceptibly 
reduced  as  compared  with  a  year  ago. 

How  Cutout  Works 

The  cutout  is  to  prevent  the  storage  bat- 
tery discharging  through  the  generator  when 
the  voltage  of  the  latter  is  below  that  of  the 
former,  a  condition  which  exists  at  low 
speed*.  The  cutout  is  simply  an  automatic 
switch  which  breaks  the  circuit  when  the  vol- 
tage of  the  generator  falls  below  that  of  the 
battery.  As  shown  herewith  it  consists  of 
an  iron  core  with  two  windings,  one  of  many 
turns  of  fine  wire  P  and  the  other  a  few 
turns  of  course  wire  S.  Ordinarily  the  cut- 
out switch  is  held  closed  by  the  magnetism 
generated  by  the  current  flowing  through 
these  windings,  but  when  the  current  re- 
verses, the  magnetic  field  set  up  by  the  fine 
winding  is  opposed  to  that  of  the  coarse 
winding  and  the  net  strength  of  the 
attraction  of  the  magnet  for  the  cut- 
out switch  member  is  the  difference  of  the 


two.  This  pull  is  not  sufficient  to  prevent  the 
spring  attached  to  the  switch  from  pulling  it 
out  of  contact  and  breaking  the  circuit. 

Simplicity  is  notable  in  the  new  Gray  & 
Davis  generator  design  in  which  the  con- 
stant-speed, governor-controlled  generator 
has  been  superseded  by  a  variable-speed  ma- 
chine with  inherent  voltage  regulation.  An- 
other example  of  parts  reduction  is  in  the 
Bijur  starter  drive  where  the  armature  pin- 
ion meshing  with  the  teeth  in  the  flywheel  is 
keyed  to  its  shaft;  the  over-running  clutch 
has  been  discarded;  and  the  armature  is 
built  to  stand  the  excessive  speed  it  may  be 
subjected  to. 

Refinement  and  simplicity  are  distinctly 
perceptible  in  the  exterior  appearance  o»  al- 
most every  model.  There  is  hardly  one  that 
has  not  better  lines  and  greatly  improved 
appearance. 

Weight  and  overall  dimensions  have  been 
reduced  in  some  cases,  and  the  torque  mid 
efficiency  have  been  improved  in  other  in- 
stances with  or  without  reduction  of  weight. 

Refinement  in  the  wiring  and  insulation 
has  reduced  the  current  losses  and  increased 
the  life  of  the  machine  in  many  cases  so  that 
the  electrical  end  may  be  said  to  be  more 
durable  on  the  whole.  Sections  are  of  in- 
creased diameter,  and  the  quality  of  insula- 
tion has  been  improved. 

The  K-  and  12-volt  controversy  is  still  un- 
decided, although  the  former  voltage  is  more 
popular.  Practically  all  the  makers  are 
ready  to  produce  either  fi-  or  12-volt  systems 
according  to  the  dictates  of  the  automobile 
manufacturers  and  several  companies  carry 
both  in  stock. 

Single  and  double  wiring  systems,  now 
officially  designated,  as  the  insulated  and 
grounded  return  systems,  have  held  their 
own  during  the  year  and  most  manufacturers 
stand  ready  to  furnish  equipment  for  either 
method. 

Types  of  drive  are  also  left  to  the  auto- 
mobile manufacturer  largely,  the  outstanding 
types  being  manual,  including  the  Bendix, 
and  the  electro-magnetic.  On  practically  all 
motor-generator  systems  the  armature  is 
linked  to  the  crankshaft  without  clutches  of 
any  type. 

Where  the  two-unit  system  is  in  vogue,  the 
flywheel  drive  for  the  motor  and  pump  shaft 
drive  for  the  generator  are  most  common. 

The  common  types  of  voltage  regulation 
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are  by  a  differential  field  winding  consisting  of  series  and 
.shunt  fields  arranged  to  oppose  each  other;  by  a  vibrating 
regulator  which  inserts  and  cuts  out  resistance  in  the  shunt 
field  many  times  each  second ;  by  a  solenoid  which  varies  the 
shunt  field  resistance;  and  by  third  brush.  The  latter 
method  is  the  least  understood.  A  small  brush  is  placed 
halfway  between  the  two  main  brushes  and  in  the  ordinary 
design  a  wire  is  run  from  this  brush  to  the  mid-point  in 
the  field  winding,  that  is,  the  point  in  the  wiring  that  is 
equidistant  from  either  of  the  ends  which  connect  with  the 
main  feed  wires.  At  low  speeds  no  current  flows  from  this 
third  brush  but  as  the  speed  of  the  generator  increases  arma- 
ture reaction  distorts  the  field  so  that  the  passage  of  current 
weakens  it  in  proportion  to  the  rise  in  speed  and  therefore 
the  voltage  remains  practically  constant  regardless  of  speed. 

Bendix  Starter  Drive 

The  Bendix  type  of  drive  is  commonly  used  in  connection 
with  a  flywheel  gear.  In  principle  it  consists  of  a  pinion 
gear  mounted  on  a  helical  shaft  extension  of  the  starting 
motor  armature.  The  gear  has  a  disk  attached  to  it  with 
a  weight  on  one  side.  The  closing  of  the  starting  switch 
starts  the  helical  shaft  revolving  but  the  inertia  of  the  disk 
attached  to  the  pinion  tends  to  hold  the  pinion  stationary  and 
prevent  it  from  revolving  freely  with  the  shaft  and  there- 
fore the  gear  is  drawn  in  by  the  helical  shaft  until  it  is  fully 
meshed  with  the  teeth  in  the  flywheel.  When  the  engine  has 
started  it  tries  to  drive  the  armature  but  this  only  results 
in  unscrewing  the  pinion  on  the  shaft  and  throwing  it  out 
of  mesh  with  the  flywheel  gear. 

Kijur  Makes  Motor-Generator 

A  motor-generator  built  in  four  different  sizes  and  for  both 
<5  and  12  volts  is  the  newest  model  of  the  Bijur  Motor  Light- 
ing Co.,  Hoboken,  N.  J.  It  is  designed  to  crank  motors  up  to 
25  horsepower  S.  A.  E.  rating.  Separate  motors  and  gen- 
erators in  sizes  to  suit  the  manufacturer  will  be  continued. 

On  three  of  these  starting  motors  a  feature  is  the  direct 
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OUgnmi  showing  operation  of  cutout.    Left  shows  the  circuit  open 
and  right,  the  circuit  closed 


Sketch  Illustrating  Bendix  starter  drive  which  provide*  automatic 
engagement  and  release  of  the  pinion 


Change*  in  ahape  noted  in  some  of  the  unit* 

pinion  drive,  in  which  the  pinion  keyed  to  the  armature  shaft 
meshes  directly  with  the  flywheel,  thus  dispensing  with  over- 
running clutches  and  intermediate  gearing.  These  machines 
are  high-speed  types  and  are  designed  to  rotate  as  fast  as  the 
gasoline  engine  may  drive  them  without  danger  of  injury. 
Two  motors  with  gear  reduction  and  over-running  clutch  are 
also  made. 

Improvements  have  been  made  in  manufacturing  methods, 
but  no  improvements  either  in  the  principles  of  the  mechanical 
or  electrical  construction  have  been  introduced.  The  machines 
are  practically  the  same  size,  but  the  torque  has  been  in* 
creased. 

Six  volts  is  preferred,  but  both  l>  and  12-volt  systems 
are  made.  The  method  of  wiring  is  optional  with  the 
manufacturer. 

The  speed  of  cranking  and  the  current  draw  naturally 
differ,  but  on  a  certain  4.5  by  5.5  six-cylinder  motor  the  crank- 
ing speed  varies  from  120  to  140  revolutions  per  minute  under 
normal  conditions.  It  is  aimed  to  start  the  motor  in  the 
coldest  weather  on  the  magneto,  and  this  requires  a  speed  of 
80  to  100  revolutions  per  minute.  The  current  draw  depends 
on  the  motor,  temperature  and  oil  viscosity,  but  it  varies  from 
75  to  150. 

Voltage  regulation  is  by  a  vibrating  switch  mounted  in  an 
aluminum  case  on  the  generator.  This  box  also  contains  the 
cutout.  Projecting  from  the  rear  of  this  box  is  a  discon- 
necting and  reversing  plug.  Due  to  the  reversible  charac- 
teristics of  this  machine,  the  battery  may  be  connected 
without  regard  to  polarity. 

This  vibrating  switch  automatically  inserts  resistance  in 
the  field  circuit  when  the  voltage  rises  above  the  prescril>ed 
value.  This  reduces  the  field  current,  there  is  a  drop  in 
voltage  and  than  the  switch  automatically  opens  again.  This 
operation  occurs  with  extreme  rapidity,  so  that  there  is 
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Left- 


Wagner  generator  with  voltage  regulator  mounted  on  top.  Center — Bljur  atartlng   motor   used   on  Packard. 

Bljur  lighting  generator  with  voltage  regulator  mounted  on  top 


Right  — Standard 


actually  no  p«rceptihle  fluctuations  in  the  voltage  generated. 

The  vibrating  contacts  are  so  designed  that  no  adjustment 
is  necessary.  The  passage  of  current  between  the  points  is 
reversed  every  2  weeks  by  hand  by  a  reversible  plug  on  the 
dash,  so  that  any  metal  that  is  carried  from  one  side  to  the 
other  when  the  current  is  flowing  in  one  direction  is  brought 
back  when  the  current  flow  is  changed.  Even  during  the  in- 
terval when  the  current  is  flowing  past  the  Contacts  in  a 
fixed  direction  there  would  be  danger  of  uneven  wear  due  to 
metal  building  up  at  one  point  on  the  surface  of  one  contact, 
a  hole  developing  at  the  opposite  point  on  the  other  contact. 
To  prevent  this  the  contacts  are  attached  to  long  reeds  which 
allow  a  certain  amount  of  lateral  vibration  so  that  the  two 
contacts  never  meet  in  quite  the  same  position. 

In  the  motor-generator  one  armature  and  one  set  of  field 
windings  are  employed,  both  for  running  the  machine  as  a 
motor  and  operating  it  as  a  generator,  and  it  is  geared  to  run 
at  a  fixed  rnte  of  speed  with  respect  to  the  motor  regardless 
of  whether  it  is  using  or  generating  current.  There  is  no  cut- 
out and  no  voltage  regulator;  the  system  consists  merely  of 
the  motor-generator,  the  storage  hattery  and  a  switch,  which 
is  generally  connected  to  the  ignition  switch  or  else  is  incor- 
porated with  it.  Closing  this  switch,  therefore,  turns  on  the 
ignition  and  allows  current  to  flow  from  the  battery  to  crank 
the  motor.  A  compound-field  winding  is  employed.  This 
arrangement  keeps  the  voltage  within  practical  working  limits 
regardless  of  the  speed,  for  as  the  speed  rises  the  proportional 
increase  in  strength  of  the  series  field  is  largely  offset  by 
neutralizing  effect  of  the  shunt  field,  so  that  even  at  maxi- 
mum speed  the  voltage  is  not  too  great.  The  motor-generator 
is  connected  to  the  motor  either  by  silent  chain  or  gear,  the 
ratio  ordinarily  being  somewhere  between  2.5  and  3  to  1.  At 
very  low  speeds  the  voltage  generated  is  not  equal  to  that  of 
the  battery  and  hence  current  must  flow  from  the  battery, 
and  the  device  becomes  a  motor. 

As  long  as  the  voltage  generated  by  the  instrument  is  below 
that  of  the  battery  the  device  continues  to  operate  as  a  motor 
and  aids  the  motor  in  its  rotation,  the  amount  depending  on 
how  near  the  generated  voltage  is  to  the  battery  voltage. 
Ordinarily  the  device  operates  as  a  motor  only  for  a  few 
seconds,  as  the  speed  of  the  engine  soon  becomes  so  great  that 
the  generated  voltage  rises  above  that  of  the  battery  and  then 
current  flows  from  the  motor-generator  to  the  battery  and 
the  machine  becomes  a  generator.  The  direction  of  current 
when  operating  as  a  motor  and  as  a  generator  is  shown  here- 
with. In  the  former  the  flow  through  the  fields  is  in  the 
same  direction  and  in  the  latter  in  opposite  directions. 

Wagner  I'nitw  Smaller 

In  general,  the  starter  made  by  the  Wagner  Electric  Mfg. 
Co.,  St.  Louis,  Mo.,  is  smaller  for  1IM5  and  weighs  less.  In 


the  lighting  generator,  which  is  a  separate  unit,  some  slight 
changes  in  mechanical  design  have  been  made  due  to  differ- 
ences in  methods  of  mounting.  No  alterations  in  the  electrical 
characteristics,  however,  have  been  made. 

Definite  models  with  stock  names  are  not  made  by  this 
concern  but  special  units  to  fit  each  car  are  produced.  For 
instance,  in  determining  the  size  of  starting  motor,  tests 
are  made  to  ascertain  the  torque  necessary  to  start  it  from 
rest  and  keep  it  running  at  various  speeds. 

The  method  of  connecting  the  cranking  motor  to  the  engine 
is  left  to  the  motor  car  manufacturer.  Both  chain  drive 
with  over-running  clutch  and  flywheel  drive  have,  however, 
been  used.  Likewise  within  certain  limits  the  manufacturer 
may  specify  the  voltage.  To  date  only  the  double-wire  sys- 
tem has  been  built  and  at  the  present  time  starting  and 
lighting  machines  are  separate  units  although  a  single-unit 
system  similar  to  that  which  was  manufactured  2  years  ago 
will  be  furnished,  when  desired. 

WeMinghouse  Adds  Three  Motors 

Three  new  starting  motors  ore  made  by  the  Westinghouse 
Electric  and  Mfg.  Co.,  East  Pittsburgh,  Pa.  These  are  a 
12-volt  motor-generator,  of  .5  horsepower,  a  1  horsepower, 
12- volt  motor  and  an  .875-horsepower  starting  motor.  The 
motor-generator  is  a  new  departure  in  Westinghouse  practice, 
separate  starting  motors  and  lighting  generators  having 
been  made  heretofore.  The  .5  horsepower,  .625  and  .75  models 
are  continued.  Lighting  generators,  with  and  without  igni- 
tion, for  both  four-  and  six-cylinder  machines  are  also  to  be 
continued.    The  motor-generator  is  built  only  on  order. 

The  new  motor-generator  is  designed  especially  for  small 
cars  and  positively  driven  from  the  crankshaft  by  a  chain  or 
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Diagram  of  wiring  of  Bljur  motor-generator.    The  upper  Illustration 
■how*  the  machine  ae  a  motor  and  the  lower  one  aa  a  generator 
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gear,  the  ratio  being  2.5  to  3  to  1,  depending  on  engine  size. 

Improvements  in  the  line  consists  mainly  in  refinements  in 
insulating  lubrication  and  assembly.  No  changes  have  been 
made  in  the  size  or  torque  of  the  motors,  but  10  per  cent, 
current  increase  has  been  obtained  in  the  generators.  Both 
6-  and  12-volt  systems  are  produced  but  the  former  is  pre- 
ferred. An  important  feature  is  that  either  »i-  or  12-volt  in- 
struments may  be  had  in  the  same  machine  frame*.  Single 
wiring  is  used  almost  exclusively  but  double  wiring  will  be 
had  when  specified. 

Starter  drive  may  be  by  chain  from  the  crankshaft,  by 
gearing  manually  controlled  and  operating  through  the  gear- 
set,  or  by  flywheel  drive,  in  which  case  the  meshing  of  the 
pinion  may  be  by  hand,  by  magnetic  control  and  Bendix 
drive. 

The  Westinghouse  motors  are  rectangular  in  shape  and 
entirely  enclosed.  The  shape  makes  them  easy  to  locate  and 
gives  a  rigid  mounting.  The  motors  are  of  the  four-pole, 
series-wound  type,  the  field  winding  being  placed  on  two  of 
the  four  poles.  This  type  of  motor  hBs  a  high  starting 
torque. 

Westinghouse  electric  generators  are  designed  to  operate 
at  engine  speed  on  four-cylinder  carR  and  one  and  one-half 
crankshaft  speed  on  six-cylinder  cars.  The  center  line  of  the 
armature  is  the  same  as  the  magneto  standard 

Automatic  Cutout 

An  automatic  cutout  is  provided  inside  the  generator  which 
breaks  the  circuit  when  the  generated  voltage  falls  below 
that  of  the  battery.  Tho  switch  is  so  adjusted  that  it  dis- 
connects the  generator  at  a  speed  25  to  30  per  cent,  lower 
than  the  cut-in  speed.  This  prevents  the  switch  operating 
continuously  at  the  speed  at  which  the  switch  closes  the 
circuit. 

When  the  generator  is  connected  to  the  battery  by  the  auto- 
matic switch,  the  current  rises  rapidly  with  the  speed  until 
a  moderate  speed  is  attained.  Above  this  value  the  charging 
current  rises  slowly  as  the  speed  increases  but  does  not  reach 
an  excessive  value.  This  regulating  feature  is  secured  by 
connecting  the  battery  through  a  reversed  compound  field 
winding. 

Current  for  the  lights  does  not  pass  through  the  com- 
pound field  winding,  however,  and  when  the  lights  arc  turned 
on,  the  output  of  the  generator  automatically  increase*  to 
supply  them.  With  the  usual  lamp  equipment  this  increase 
in  generator  capacity  is  sufficient  to  operate  the  lamps  with- 
out any  demand  on  the  battery  at  normal  running  speeds. 
At  low  speeds  the  battery  supplies  a  certain  proportion  of 
the  lighting  current  and  when  the  engine  is  not  running  the 
battery  supplies  the  entire  demand. 

Dual  ignition  is  obtained  in  the  Westinghouse  system, 
that  is,  the  battery  is  an  independent  source  of  supply,  as 
well  as  the  generator  operating  with  the  battery,  while  the 
interrupter,  ignition  coil  and  distributer  are  common  to  both. 


Bijwr  vibrating  type  of  voltage  regulator.    The  construction  of  the 
paints  Is  shown  in  the  center 

Automatic  spark  advance  is  featured,  the  advance  work- 
ing over  a  range  of  45  degrees.  Provision  is  made  for  man- 
ual ciperat ion  iiImj  and  it  i<  rivvrr.tii.-ri.M  Omt  the  spark  lever 
be  connected  but  ordinarily  it  will  not  be  needed. 

Magnetic  Pinion  I'hift 

A  recent  development  is  the  magnetic  pinion  shift  for  en- 
gaging the  starting  motor.  When  the  motor  is  to  be  cranked 
the  ignition  switch  is  closed,  a  button  on  the  dash  is  pressed 
and  the  motor  is  cranked.   The  whole  operation  is  automatic. 

The  pressing  of  the  button  closes  a  control  switch  which 
allows  the  starting  current  to  flow  through  the  starting  mo- 
tor. At  the  same  time  the  pinion  is  engaged  by  the  action  of 
a  solenoid. 

As  is  shown  in  the  accompanying  diagram,  when  tho  but- 
ton is  pressed,  a  current  flows  through  the  solenoid  A,  thus 
drawing  the  control  switch  B  down  and  closing  the  main  cir- 
cuit. This  allows  part  of  the  current  from  the  battery  to 
flow  to  the  fields  of  the  motor;  the  current  is  small,  however, 
because  of  the  resistance  C.  The  remainder'  of  the  current 
passes  through  the  two  coils  I)  and  K,  that  part  going 
through  the  coil  I)  passes  through  the  armature  and  starts 
it  rotating  slowly.  The  presence  of  the  current  in  the  coils 
D  and  E  moves  the  armature  of  the  solenoid  and  brings  the 
starting  pinion  into  mesh.  The  movement  of  the  solenoid 
armature  also  closes  the  switch  at  C  and  cuts  out  the  resist- 
ance so  that  full  current  can  flow  to  the  fields. 

As  the  starting  motor  gets  up  speed  it  generates  a  counter- 
electro-motive  force  and  this  reduces  the  current  flowing 
through  the  coil  I)  and  the  magnetic  pull  of  this  coil  becomes 
insufficient  to  hold  the  gears  in  mesh.  For  this  reason  the 
coil  E,  which  consists  of  many  turns  of  fine  wire,  is  also  used 
as  it  exerts  a  strong  pull  even  when  the  counter-electro- 
motive force  is  high. 

When  the  gasoline  engine  has  started,  its  minimum  speed 
is  sufficient  to  generate  3  or  4  volts  in  the  generator  and  this 
is  enough  to  cause  a  passage  of  current  through  the  switch 
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L,f,  wiring  diagram  showing  third  brush  system  of  voltage  regulation.    Right— Wiring  of  Westinghouse  magnetic  engagement  of  starter 
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Left— Westlnghouse   starting    motor   lor  flywheel   drive.  Right- 
Lighting  generitor 


A  in  the  reverse  direction,  thus  releasing  it.  Then  current 
dies  down  in  the  starting-  circuits  and  the  armature  of  the 
solenoid  flies  back,  impelled  by  a  spring,  and  releases  the 
starting  pinion. 

Boech  Builds  Four  Starters 

Four  sizes  of  starting  motors  and  two  types  of  generators 
in  sizes  to  suit  the  individual  needs  of  the  car  manufacturer 
are  produced  by  the  Bosch  Magneto  Co.,  New  York  City. 
Bosch  generators  are  made  in  12  volts  and  Bosch-Rushmore 
machines  in  both  f>  and  12  volts.  The  starting  motors  are 
all  products  of  the  Rushmore  factory  and  all  use  the  sliding 
armature  engagement  in  which  a  pinion  on  the  armature 
meshes  directly  with  teeth  in  the  flywheel.  The  motors  are 
made  in  four  sizes,  known  as  A,  B,  C  and  D  and  each  is  built 
for  both  6-  and  12-volt  operation.  Both  the  insulated  and 
grounded  return  systems  may  be  used. 

The  Rushmore  generators  have  a  combination  of  constant 
current  and  constant-voltage  regulation.  A  bucking  coil, 
which  is  merely  a  series  coil  opposing  the  shunt  field  coil,  is 
placed  in  parallel  with  a  ballast  coil.  Any  increase  in  am- 
perage causes  a  rise  in  the  resistance  of  the  ballast  coil,  thus 
allowing  a  greater  current  to  flow  through  the  bucking  coil. 
The  field  set  up  by  the  bucking  coil  opposes  that  of  the  main 
shunt  field  coil,  the  net  field  strength  is  reduced  and  the 
voltage  and  the  current  maintained  at  a  constant  value. 

The  Bosch  generators,  which  operate  at  12  volts,  maintain 
the  voltage  at  this  point  as  the  speed  of  the  armature  in- 
creases by  weakening  the  field  by  inserting  resistance  in  it 
automatically.  In  circuit  with  the  shunt  field  winding,  there 
is  a  variable  resistance  made  up  of  carbon  particles.  At  low 
armature  speeds  these  particles  are  pressed  together  by  a 
metal  plate  which  is  acted  upon  by  a  spring.  The  pressure 
holds  the  particles  in  close  contact,  reducing  the  resistance 
to  tho  passage  of  the  field  current  to  a  minimum  and  thus 
allowing  a  maximum  current  to  flow. 

There  is  a  solenoid  connected  across  the  generator  mains 
so  that  as  the  speed  of  the  armature  increases,  the  voltage 
starts  to  rise  forcing  a  greater  current  through  the  winding 
surrounding  the  solenoid  which  is  placed  between  the  spring, 
and  the  disk  which  is  in  contact  with  the  carbon  particles. 
The  increasing  current  exerts  an  upward  pull  on  the  sole- 
noid, relieving  the  pressure  proportionately  and  thereby  in- 
creasing the  resistance  in  the  field.    This  results  in  a  de- 


crease in  the  field  current  so  that  the  voltage  is  brought  to 
normal,  in  actual  practice  this  device  maintains  the  elec- 
trical pressure  at  12  volts  at  all  speeds. 

(iray  &  Davis  Make  Single  Unit 

Two  starting  motors,  two  lighting  generators  and  a  motor- 
generator  for  Fords  are  made  by  Gray  &  Davis,  Boston, 
Mass.  The  single-unit  Ford  system  is  a  departure  for  this 
concern,  and  besides  the  motor-generator  the  outfit  includes 
a  S-volt  battery,  indicator  foi  dash,  regulator,  cutout, 
switches,  wiring  and  all  the  necessary  connections.  The  en- 
gagement of  the  crankshaft  is  by  means  of  a  silent  chain 
neatly  housed.  The  new  system  is  easily  installed.  It  is 
mounted  on  the  left  of  the  motor.  The  price  complete  is  $75. 

The  most  important  change  found  in  the  line  continued 
from  last  year  is  in  the  generators  which  are  now  of  the 
variable-speed  type.  Both  genet  ators  and  motors  have  been 
reduced  in  size,  the  accessibility  improved  and  detail  mechan- 
ical and  electrical  changes  made  in  both  systems. 

For  lit  15  the  flywheel  drive  will  be  standard.  The  speed 
reducing  gears  and  starting  switches  are  integral  with  the 
motor  casing  and  arranged  so  that  a  single  movement  of  the 
starting  pedal  simultaneously  meshes  the  sliding  pinion  with 
the  flywheel  gear  and  closes  the  starting  switch. 

Cranking  Speeds 

Cranking  speeds  vary  according  to  the  motor  but  the  fol- 
lowing table  showing  the  speeds  of  various  sizes  of  motors 


will  give  an  idea: 
Number 

of  Cranking 

Cylinders  Bore  Stroke  Speed 

4  2.87  4  210 

4  3.5  5  132 

■I  3.75  5  124 

4  4.12  4.5  135 

r>  :t.:»8  5  108 

3.75  5.5  104 


Seech -Ruahmore  start. ng  motor  showing  eliding  engagement  of 
starting  olnlon.  When  the  Circuit  it  closed  the  armature  is  attracted 
to  the  left 


Voltage  regulation  used  on  Bosch  generators.  Ac  the  speed  in- 
creases the  field  reelttance  Is  made  greater  by  reduction  of  the 
pressure  on  the  carbon  particles  In  the  bottom  of  the  voltage  regu- 
lating device 
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Botch  lighting  generator 


With  normal  conditions  the  draw  on  the  battery  varies 
from  65  to  110  amperes.  Under  adverse  conditions  such  as 
a  cold  motor  and  a  chilled  battery  the  initial  kick  may  be  as 
high  as  two  and  one-half  times  the  normal  running  current 
but  this  maximum  draft  is  only  for  a  fraction  of  a  second. 

Only  6-volt  systems  are  built  and  the  single  wire  is  stan- 
dard construction. 

The  two  types  of  lighting  generators  are  the  T  rated  to 
give  a  current  output  of  10  amperes  at  6.5  volts  and  1,000 
r.  p.  m.  and  the  S  which  gives  10  amperes  at  0.5  volts  at 
660  r.  p.  m.  Starting  motors  are  the  Y  and  H-l,  the  former 
being  new. 

Most  important  of  the  changes  in  the  generator  is  the 
method  of  voltage  regulation.  In  the  machines  of  last  year 
voltage  regulation  was  accomplished  by  maintaining  the 
speed  of  the  armature  constant  by  the  use  of  a  centrifugal 
governor.  In  the  new  machine  there  is  a  combined  regulator 
and  cutout  which  rests  on  the  top  of  the  generator  and  which 
not  only  maintains  the  voltage  constant  regardless  of  speed 
variation  but  also  breaks  the  circuit  when  the  speed  of  the 
generator  drops  so  low  that  the  voltage  it  generates  is  less 
than  that  of  the  battery. 

The  new  machines  have  a  rectagular  or  magnet-shaped 
frame  which  is  constructed  of  one  flat  piece  of  low  carbon 

steel  formed  into 
a  U  shape. 

The  typo  T 
generator  gives  a 
6.5-volt,  10-am- 
pere  current  at 
1,000  r.  p.  m.,  is 
intended  for  four- 
cylinder  cars  and 
is  designed  to  run 
at  approximately 
two  and  one-half 
times  crankshaft 
speed,  or  in  short, 
to  be  driven  at  its 
rated  speed  at  a 
car  speed  of 
about  10  miles 
per  hour  on  high 
gear. 

The  type  S  gen- 
erator for  six-cyl- 
inder machines  is 
to  be  driven  di- 
rectly from  the 
magneto  shaft,  at 
one  and  one-half 
crankshaft  speed. 
This  gearing  al- 
lows the  gener- 
ator to  run  at  its 
rated  speed  of  650 
r.  p.  rn  at  10  to 
12  miles  per  hour. 

The  generators 
are  similar  in  ap- 
pearance to  the 
type  Y  starting 
motor,  being  of 
the  longitudinal 
yoke  design.  This 
construction  has 
enabled  the  pro- 
duction of  the 
same  current  at 
the  same  speed 
as  heretofore  hut 


Cray  4  Davit  model  V  motora  with  different 
types  of  gear  drive.  Th«  upper  and  middle 
are  for  open  flywheel  Inetallatlon,  and  the 
lower  for  Inclosed  flywheel 


Gray  A  Davie  model  T  lighting  generator. 
The  upper  uaea  belt  drive  and  the  lower 
chain.  The  V  construction  of  th*  magnate  la 
clearly  ehown.  Armature  and  flelda  are  ex- 
poeed  by  removal  of  aide  cover.  The  voltage 
regulator  la  mounted  on  the  top 


with  a  smaller 
and  lighter  ma- 
chine. 

The  type  T  gen- 
erator complete 
with  regulator 
cutout  weighs 
20.5  pounds,  a  re- 
d  u  c  t  i  o  n  of  6.5 
pounds.  It  meas- 
ures 4.13  by  5.34 
by  8.62  inches, 
while  the  G-l 
generator  which 
it  replaces  meas- 
ures 5.5  by  6  by 
1 1.67  inches. 

Likewise  the 
new  type  S  gen- 
erator which 
takes  the  place 
of  the  type  E  has 
been  reduced  1.25 
pounds  in  weight 
and  the  dimen- 
sions reduced 
from  5.5  by  6  by 
12.5,  to  4.63  by 
5.97  b  y  10.75 
inches. 

The  type  Y 
starting  motor  is 

standard  equipment  for  all  except  the  largest  cars.  This 
motor  is  a  new  design  and  is  rated  at  6  volts,  100  amperes 
at  2,800  r.  p.  m.  Cars  with  motors  of  extreme  size  will  use 
the  type  H-l  motor,  which  was  a  standard  model  last  year. 
It  carries  its  full  load  when  operating  at  1,500  r.  p.  m  ,  at 
which  time  it  draws  a  current  of  150  amperes.  It  operates 
only  on  the  6-volt  circuit. 

Accessibility  Improved 

Mechanical  improvements  in  the  starting  motor  have  been 
directed  chiefly  towards  accessiblity  and  ease  of  inspection 
of  parts  and  to  the  refinement  of  details  to  give  greater 
strength.  For  accessibility,  the  new  Y  motor  has  the  longi- 
tudinal type  of  field  yokes  which  readily  permits  access  to 
the  interior  of  the  motor  by  the  removal  of  the  cover  plate 
from  the  side.  The  entire  interior  mechanism  of  the  motor* 
can  lie  reached  by  removing  these  side  cover  plates  by  taking 
out  six  screws. 

Electrical  improvements  in  the  Y  motor  have  given  it  belter 
torque  than  the  type  K  motor  of  this  year  and  it  weighs  only 
two-thirds  as  much,  the  new  motor  weighing  HI. 75  pounds 
and  the  old  one  31  pounds.  While  the  type  K  motor  was 
rated  to  develop  normal  load  at  3,600  r.  p.  m.  with  a  current 
draw  of  100  amperes,  the  type  Y  develops  the  same  torque 
with  the  same  current  consumption  at  2,800  r;  p.  m.  The 
type  Y  motor  is  4.312  by  4.72  by  8.16  inches.  These  dimen- 
sions compare  favorably  with  the  K  motor  which  was  5.75 
inches  in  diameter  and  8.875  inches  long. 

Ford  Motor-Generator 

The  new  Gray  &  Davis  Ford  outfit  is  a  single  unit  mounted 
at  the  right  of  the  motor  and  driven  by  silent  chain  which  is 
inclosed.  Besides  the  motor-generator  there  is  a  6-volt  bat- 
tery, indicator  for  dash,  regulator,  cutout,  switches,  wiring 
and  all  the  necessary  connections.  The  system  is  easily 
installed;  the  radiator  is  removed,  a  driving  sprocket  placed 
on  the  crankshaft  and  then  the  unit  is  bolted  to  the  motor. 
The  price  is  $76. 

( To  fir  Co»linui  (h 
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EXTERIORS  OF  1915  MAGNETOS* 

1—  Botch  DU4 

2—  Botch  NL4 

3—  Bosch  ZR4 

4 —  SpHtdorf  Cunningh-im 

5—  Remy 
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Magnetos  for  1915 
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CJ|  Waterproofing  and  better  electrical  efficiency  are  the 
two  points  in  which  magnetos  have  been  improved  for 
the  past  season.  The  magneto  for  the  small  car  which 
made  its  appearance  a  year  ago  has  been  continued  and 
is  distinguished  for  its  elimination  of  a  number  of 
parts.  Better  electrical  efficiency  has  been  obtained  by 
obtaining  a  faster  break  in  the  primary  circuit  and  a 
better  electrical  connection  between  the  magnetic  field 
and  the  pole  pieces. 


BROADLY,  there  are  three-  field.*  in 
which  magneto  progress  has  been 
made  during  the  past  year.  If  all 
magnetos  could  be  thrown  into  a  common 
melting  pot  there  would  emerge  a  machine 
that  would  be  better  in  electrical  efficiency, 
better  mechanically  and  better  in  its  ability 
to  resist  the  attacks  of  the  arch  enemy  of 
electrical  machinery,  dampness. 

Waterproofing  Universal 

Throughout  the  entire  magneto  field  the 
tendency  has  been  towards  rendering  the 
new  products  waterproof.  This  movement, 
started  2  years  ago,  ig  rapidly  becoming 
general  practice.  The  new  Bosch  magnetos 
are  completely  housed  in  waterproof  cas- 
ings, and  while  not  otherwise  different  from 
the  older  open  types  they  have  been  given  a 
new  series  designation.  The  new  Splitdorfs, 
Remys,  Eisemanns  and  so  on  throughout  the 
entire  gamut  have  housings  which  cover 
every  vulnerable  part.  There  is  often 
one  housing  entirely  enclosing  the  magnets 
and  another  for  the  breaker  and  distributer 
mechanism  in  other  instances  the  magnets 
are  ground  to  form  a  water-tight  fit. 

Water  in  the  breaker  box  becomes  harm- 
ful when  it  reaches  the  platinum  points, 
thereby  cutting  down  the  efficiency  of  the 
break  and  having  an  ill  effect  on  the  spark. 
When  water  reaches  the  windings  it  is  apt 
to  soak  through  the  insulation,  breaking 
this  down  and  cutting  down  the  number  of 
effective  turns  of  wire.  As  the  amount  of 
step-up  given  the  current  depends  on  the 
number  of  turns  of  the  high-tension  wire, 
the  reduction  in  the  number  of  effective 
turns  reduces  the  electromotive  force  and 
the  result  is  a  weaker  spark. 

In  a  high-tension  magneto  there  arc  two 
direct  factors  which  are  all-important  in 
delivering  the  best  possible  spark  at  the  plug 
points:  They  are,  first,  the  field  strength 
which  produces  the  magnetic  lines  of  force 
and  which  when  severed  generate  the  prim- 
ary current  in  the  armature,  and,  secondly, 
the  abrupt  breaking  of  the  primary  circuit 
which  induces  the  high-tension  current  in 
the  secondary  winding.  These  are  the  two 
steps  that  electrically  are  responsible  for 


good  ignition.  If  a  magneto  is  to  be  made 
better  electrically  for  a  given  size  it  must 
have  stronger  fields,  and  for  any  size  the 
break  of  the  primary  circuit  must  be  more 
abrupt  as  upon  the  rapidity  of  break  of 
the  primary  circuit  depends  the  strength  of 
the  high-tension  current. 

The  fields  or  magnets  transmit  their 
magnetism  to  the  pole  pieces.  A  magnet 
can  only  hold  a  definite  quantity  of  magnet- 
ism, which  is  termed  its  point  of  satura- 
tion. When  the  magnets  are  charged  to 
saturation  the  amount  they  will  hold  de- 
pends on  the  retentiveness  of  the  magnet 
material.  Tungsten  steel  is  used  because  it 
retains  more  magnetism  than  any  other 
steel.  In  common  practice  the  magnets  of 
a  good  magneto  retain  92  per  cent,  of  full 
saturation.  The  manufacturer  magnetises 
to  more  than  100  per  cent,  saturated  and 
then  allows  the  magnetism  to  drop  grad- 
ually to  its  running  condition,  which  is 
about  92  per  cent. 

The  loss  in  the  transmission  of  the  mag- 
netism from  the  magnets  to  the  poles  is  one 
of  the  factors  in  reducing  the  efficiency  of 
a  magneto.  In  improvements  made  this 
year  there  is  a  tendency  towards  making  a 
better  connection  between  the  magnets  and 
the  pole  pieces  to  reduce  these  losses,  which, 
in  good  practice,  should  not  be  more  than  2 
or  3  per  cent.  In  one  instance,  the  U-H, 
the  poles  are  cast  integrally  with  the  mag- 
nets. In  another,  the  Eisemann,  the  arma- 
ture is  always  in  contact  with  the  pole 
pieces,  taking  the  part  of  a  magnetic  keeper. 

Faster  Breaker  Mechanism 

Sharpness  of  break  in  the  primary  cir- 
cuit is  most  often  obtained  by  a  spring  re- 
lease timed  by  a  cam.  The  opposing  ele- 
ment to  the  suddenness  of  break  is  the 
inertia  of  the  parts  to  be  moved,  which  de- 
pends directly  on  weight,  and  hence  the 
tendency  towards  lightening  the  moving 
breaker  box  elements.  The  breaker  box 
parts  have  been  reduced  in  weight  by  Remy, 
Splitdorf,  Eisemann.  Others  who  have 
sought  to  eliminate  the  use  of  heavy  springs 
in  removing  the  effects  of  centrifugal  force 
by  having  the  break  occur  axially  instead 
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of  radially,  are  the  Kingston  and  the  U-H. 

Indicative  of  the  trend  towards  a  greater 
magnetic  field  is  Splitdorf,  with  a  double 
set  of  magnets  as  compared  with  single 
ones  a  year  ago.  On  the  other  hand,  there 
is  a  school  represented  by  Eisemann  who 
has  cut  down  on  the  amount  of  magnetic 
field  and  made  up  the  difference  by  increas- 
ing the  efficiency  of  the  armature  winding. 

Another  goal  towards  which  all  are  striv- 
ing is  to  have  the  spark  occur  at  the  point 
of  maximum  current  regardless  of  the 
amount  of  advance.  Shaping  of  the  pole 
pieces  is  the  principle  method  used  to  ob- 
tain this  end.  Most  magnetos  employ  a 
distinctive  type  of  pole  piece  in  which  an 
effort  has  been  made  to  have  the  maximum 
number  of  lines  of  magnetic  force  cut  at 
the  time  that  the  interrupter  breaks  the 
primary  circuit.  In  some  the  poles  are 
cut  by  a  series  of  slots  similar  in  appear- 
ance to  a  comb,  and  likewise  in  other  mag- 
netos different  forms  are  made  use  of  to 
coincide  with  the  magnetic  lines.  In  the 
Mea  the  magnetic  field  is  rotated  about  the 
armature  when  the  timing  is  advanced  and 
retarded,  so  the  break  occurs  at  the  same 
relative  time  as  regards  the  position  of 
armature  and  field. 

Mechanically  improvements  have  been  to- 
wards simplifying  the  magneto  construc- 
tion, and  the  use  of  unit  castings  is  one  of 
the  steps  and  the  reduction  in  the  number 
of  parts  is  another.  The  new  Bosch  for 
small  cars  is  a  good  example.  In  this 
model  the  collector  ring  has  been  utilized 
as  the  distributer  by  making  it  of  insulated 
material  with  segmental  inserts  to  distri- 
bute the  current.  Another  improvement 
is  in  the  standardization  of  the  base  and 
couplings  which  now  follow  S.  A.  E.  meas- 
urements in  both  high-tension  and  low-ten- 
sion machines. 

Boech  Waterproofs  Construction 

With  one  exception,  Bosch  has  been  fol- 
lowing the  general  trend  by  the  replace- 
ment of  open  by  waterproof  types,  the  ex- 
ception being  NU4.  an  entirely  new  mag- 
neto for  small  fours. 

Every  zone  of  motor  size  in  automobile 
work  is  covered  by  a  Bosch  magneto  es- 
pecially  designed  for  that  particular  field. 
Starting  with  the  small  four,  the  new  NU4 
is  used;  for  intermediate  fours,  the  DU4 
and  the  7U4,  and  for  heavy  duty  work  the 
ZR  and  Z  types.  The  six-cylinder  field  is 
covered  in  the  same  way.  When  used  for 
a  six  the  DU4  becomes  DU6,  and  so  on 
throughout  the  range  of  models. 

In  Bosch  nomenclature  the  letter  Z  stands 
for  a  waterproof  construction,  and  in  gen- 
eral a  Z  magneto  has  replaced  a  D  of  the 
same  general    design,  except  not  water- 
proofed.    Thus  ZU4  is  the  waterproofed 
prototype  of  DU4,   etc.     Eventually  the 
waterproofed   design*   will   altogether  re- 
place the  open  models  to  which  they  corre- 
"Aind,  as  they  have  now  done  practically 
such  instances  as  the  ZR  instead  of  l)R 
*1d  Z  instead  of  D. 


The  new  NU4  is  a  distinctive  small  car 
design,  in  which  reduction  in  weight  has 
been  made  by  the  elimination  of  the  dis- 
tributer as  an  independent  part.  With  the 
elimination  of  this  part  that  of  several 
other  components  has  followed  as  a  matter 
of  course,  thus  the  work  of  the  distributer 
has  been  given  to  the  slip  ring,  which,  in 
this  model,  is  double  instead  of  single  and 
has  two  grooves  into  which  bear  four 
brushes  in  sets  of  two.  Each  groove  has 
two  brushes  at  a  distance  of  180  degrees 
apart. 

Two  Sparks  per  Revolution 

Imbedded  in  the  ring  are  two  metal  seg- 
ments, one  in  each  groove  at  180  degrees 
apart.  The  segments  take  the  place  of  the 
distributer  and  pass  the  high-tension  cur- 
rent to  the  brushes  from  which  it  is  taken 
direct  to  the  plugs.  With  this  arrange- 
ment of  the  distributer  and  collector  ring 
there  are  two  sparks  to  a  revolution,  and 
as  the  magneto  is  arranged  to  be  driven  at 
crankshaft  speed  there  is  an  ineffective 
spark  in  each  cylinder  :{C>0  degrees  behind 
the  effective  spark.  It  Bhould  be  remem- 
bered on  this  account  that  the  timing  has 
to  be  so  arranged  that  the  inlet  valve  is 
not  open  when  this  spark  occurs  and  that 
the  exhaust  valve  is  preferably  still  open. 
This  is  easy  to  secure  if  the  general 
scheme  of  arranging  the  timing  so  that  the 
magneto  is  at  full  retard  at  the  time  No. 
1  cylinder  is  on  upper  dead  center.  At  this 
time  the  metal  segment  on  the  slip  ring 
should  be  in  contact  with  the  brush 
marked  1. 

In  waterproofing  the  Bosch  magnetos 
they  have  not  been  changed  electrically. 
The  waterproofing  is  embodied  in  the  con- 
struction of  the  magnets,  which  are  ground 
to  fit  tightly  together,  and  the  endplnte 
carries  an  inserted  felt  packing  between  it 
and  the  magnet.  The  same  breaker  box 
mechanism  as  used  a  year  ago  is  continued. 
— Bosch  Magneto  Co.,  New  York  City. 

Remy — New  Breaker  Box 

Remy  is  an  example  of  where  the  mag- 
neto maker  has  endeavored  to  increase  elec- 
trical efficiency  by  a  faster  break  of  the 
primary  circuit  and  hence  a  more  powerful 
high-tension  spark  and  the  means  used  is 
the  lightening  of  the  breaker  box  parts, 
thus  reducing  inertia. 

A  year  ago  Remy  introduced  its  present 
type  with  the  low-tension  H-shaped  or 
shuttle  armature,  which  replaces  the  in- 
ductor design  previously  used.  The  arma- 
ture carries  only  a  low-tension  winding,  the 
coils  for  producing  the  high-tension  cur- 
rent being  separate  and  generally  mounted 
behind  the  dash.  The  switch  is  preferably 
in  a  unit  with  the  coil  and  protrudes 
through  the  dash  or  instrument  board. 

The  armature  is  made  up  of  laminations 
of  soft  Norway  iron  to  secure  the  maximum 
of  magnetic  permeability.  The  armature 
heads  are  hard  bronze  and  the  shaft  is  cast 
integrally  with  the  head,  this  providing  an 
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Distinctive  pole  piece*  employed  by  Bo*ch,  Elitmann  ana  Simmi. 
The  Botch  at  the  left  ihowi  the  straight  pole  construction.  Elic 
mann  In  the  center  ha»  a  tapered  conatructlon  to  bring  the  magnetic 
line*  of  force  to  the  center  and  Simmi  at  the  right  ha*  the  entended 
pole  .hoe 


Bosch  r»U«  tor  *man  car*  na*  a  douDle  collector  ring  a*  shown 
above.  The  *egment*  act  a*  the  distributing  point*.  There  are 
two  of  the**  180  degree*  apart 


Longitudinal  cro**  section  through  the  Bosch  DIM  magneto 
showing  arrangement  of  armature  and  method  of  conducting  the 
current  from  the  collector  ring  to  the  central  point  of  the  distributor 
block 


Longitudinal  cro««  *ectlon  through  the  Remy  magneto 


unusual  construction  in  that  two  different  metals  are  joined 
in  a  rigid  manner  with  minimum  weight. 

Another  improvement  is  the  use  of  a  new  design  of  dis- 
tributer cover  plule  made  as  a  bnkelite  hlock,  so  arranged  a* 
to  provide  n  water  tight  and  dust-proof  housing  to  the  dis- 
tributer parts.  In  addition  to  the  tightness  of  the  cover  the 
arrangement  of  the  terminals,  which  are  fastened  to  the  out- 
side of  the  cover,  aid  in  rendering  the  instrument  accessible. 

One  of  the  minor  improvements  is  the  use  of  a  device 
known  a*  the  timing  button,  by  means  of  which  the  circuit 
breaker  is  brought  into  proper  position,  and  the  proper  sable 
for  each  terminal  is  also  located.    The  process  is  to  turn  the 

<:igir;  ••»•!•  ui.'.il  .V-.  1  .•vkndrr  is  ->t;  top  .-enter  on  the  v»ni- 

pression  stroke  when  the  timing  button  at  the  top  of  the 
distributer  is  pressed  in  and  the  magneto  shaft  is  turned 
until  the  plunger  of  the  timing  button  is  felt  to  drop  into 
the  recess  of  the  distributer  gear.  With  the  magneto  in  this 
position  it  can  be  coupled  to  the  motor,  and  no  attention  has 
to  be  paid  to  the  circuit  breaker  in  doing  this  work  as  it  is 
brought  automatically  in  position  when  pressing  the  timing 
button.-  Kemy  Klectric  Co.,  Anderson,  Ind. 

Splitdorf 

Of  the  three  new  Splitdorf  designs  two  are  entirely  new 
and  the  other  is  an  improved  and  more  powerful  edition  of 
the  KL'4  of  last  season.  In  addition  to  these  three  the  EL'J 
is  continued  in  its  present  form,  bringing  the  complete  line 
to  four  models.  All  Splitdorf  magnetos  are  high-tension 
types,  the  armatures  currying  primary  and  secondary  wind- 
ing-. 

The  improvements  are  in  line  with  the  general  striving  on 
the  part  of  magneto  makers  to  secure  a  hot  spark  at  low 
rotative  speeds.  The  ECJ-2  models  aims  to  accomplish  this 
result  by  a  double  set  of  magnets,  in  fact,  other  than  in  the 
use  of  two  sets  instead  of  one  this  product  does  not  differ  in 
any  important  manner  from  the  ELI4  announced  a  year  ago. 
By  doubling  the  field  strength,  however,  the  magneto  natur- 
ally provides  a  spark  of  greater  intensity,  especially  at  low 
speeds. 

The  other  two  new  models,  the  Dixie  and  the  Cunning- 
ham, aie  entnely  different  from  the  other  Splitdorfs  and 
the  maker  claims  that  with  them  a  sufficient  spark  is  produced 
for  perfect  ignition  at  cranking  speeds,  which  are  lower  than 
a  motor  would  be  able  to  turn  over  on  its  own  power. 

The  Oixte  is  distinctive  in  exterior  appearance  owing  to 
the  housing  of  the  field  coil  in  the  arch  of  the  magnets.  The 
platinum  points  are  external  and  are  not  in  the  main  breaker 
Imjx,  as  is  the  case  in  general  magneto  construction,  but  are 
covered  by  a  separate  housing.  Another  distinctive  feature 
is  that  there  is  no  wire  on  any  of  the  moving  parts. 

The  Cunningham  model  is  especially  adapted  for  slow - 
speed,  six-cylinder  motors  and  is  so  arranged  that  it  is  pos- 
■•:  1 1 ! i-  to  -M  ni«.  an  a>l  a  nr.    „'  Til  .|rS  rev.-. 

The  construction  of  the  ELM  embodies  an  aluminum  base 
to  which  the  pok-  pieces  aie  secured,  and  the  armature  is 

••i.r.-n-i  b.-lwe.-t    :h.  -   a;iM.!.ii   t.all  1h  anr.i/:-     Tkt  cir.-jit 

breaker  attaches  to  one  end  of  the  armature  shaft  and  re- 
volvc*  with  it.  Waterproof  conditions  are  obtained  by  the 
ribbed  aluminum  cover,  which  fits  over  the  end  plates,  cover- 
ing all  the  operating  parts. 

The  circuit  breaker  on  Splitdorf  magnetos  is  different  from 
others  in  that  centrifugal  force  is  utilized  to  a  large  extent 

i'i    k.-epi-.'    in.    bieak-.  :ta.'t    poii  t.-    t.,(:.thet  Splitdorf 

Klectrical  Co.,  Newark,  N.  J. 

Kiscmam 

Eisemnnn  has  added  an  entirely  new  single-ignition  mag- 
neto design,  type  C,  which,  like  other  Eisemann's,  iH  a  high* 
tension  instrument  with  both  the  primary  and  secondary 
windings  on  the  armature.  Single  magnets  are  used  and 
the  loss  in  magnetic  field  is  made  up  by  the  efficiency  of  the 
winding,  which  is  increased  by  using  a  greater  number  of 
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turns.  The  distinctive  tapered  pole  pieces  of  which  Eisemann 
has  made  a  specialty  has  been  continued  on  this  model.  The 
theory  of  these  pole  pieces,  which  are  tapered  and  have  their 
most  extended  portion  opposite  the  theoretical  axis  of  the 
•core  of  the  armature,  is  that  the  lines  of  magnetic  force  are 
not  diffused  to  as  great  a  degree  as  in  straight  pole  pieces, 
and  hence  the  armature  cuts  a  greater  number  of  lines  of 
force  with  the  result  that  a  greater  effective  current  is 
generated. 

The  interrupter  is  new  and  has  u  light  spring  which  keeps 
the  contact  points  normally  together.  The  arm  which  car- 
ries the  points  is  also  light  and  is  in  the  form  of  a  spring,  and 
is  actuated  by  a  fiber  cam.  There  is  no  bearing  in  this  form 
of  breaker  box. 

Another  feature,  which  helps  towards  making  the  magneto 
waterproof,  is  that  the  leads  for  the  high-tension  circuit  are 
not  connected  externally  to  the  distributer  block,  but  enter 
holes  at  the  top  of  this,  where  they  are  connected  so  as  to 
exclude  water. 

For  dual  ignition  there  is  the  KM  type,  in  which  a  strong 
attempt  has  been  made  to  make  the  two  systems  as  separate 
as  possible  and  still  not  have  a  double  system.  Thus  the 
parts  which  are  subject  to  damage  arc  not  used  in  common 
if  it  can  possibly  be  prevented.  In  carrying  out  this  policy 
the  contact  breaker  and  windings  are  not  the  same  on  the 
battery  and  on  the  magneto  sides,  but  the  same  switch  and 
distributer  are  used. 

A  feature  of  the  Eisemann  magnetos  which  is  distinguish- 
ing is  that  at  no  time  is  the  armature  separated  from  the 
magnets,  and  so  the  armature  acts  as  an  efficient  keeper  to 
prolong  the  life  of  the  magnets. —  Eisemann  Magneto  Co., 
Brooklyn,  N.  V. 

"Si  aims 

American  Simms  magnetos  remain  the  same  in  general  as 
a  year  ago  and  are  distinguished  from  other  types  by  the 
extended  pole  shoe  which  is  used  to  produce  an  intense  spark 
at  low  speed,  with  the  timing  lever  at  full  retard.  It  is  par- 
ticularly desired  to  keep  the  spark  constant  over  the  entire 
timing  range  and  to  do  this  pole  pieces  are  notched  buck 
from  the  center  to  concentrate  the  lines  of  magnetic  force 
at  the  pole  ends,  thus  producing  the  hot  spark  at  all  degrees 
of  advance.  This  feature  is  supplied  on  those  intended  for 
any  but  fixed  ignition  and  when  the  ignition  is  fixed  the 
conventional  straight  pole  pieces  suffice. 

Another  new  Simms  feature  is  the  model  I>  dual  system, 
by  means  of  which  any  single  system  Simms  magneto  cun 
be  converted  into  a  dual  type.  The  outfit  comprises  a  coil, 
switch,  commutator,  stud  screw  and  a  dual  contact  breaker. 
To  convert  the  independent  magneto  to  a  dual  it  is  only  neces- 
sary to  exchange  contact  breakers,  substitute  the  dust  cever 
for  the  commutator,  and  install  the  coil  and  switch. — Simms 
Magneto  Co.,  Bloomfield.  N.  J. 

Mm 

No  alterations  have  been  made  in  the  Mea  magneto,  which 
was  put  out  in  improved  condition  late  last  season.  The  dis- 
tinguishing Mea  feature  which  is  a  high-tension  instrument 
with  primary  and  secondary  windings  on  the  armature,  is 
its  bell-shaped  magnets  placed  horixontally  in  the  magneto 
frame.  Another  feature  is  that  it  is  the  only  type  which  has 
the  magnetic  field  arranged  so  that  it  is  moved  about  the 
armature  when  advancing  or  retarding  the  timing.  With  this 
it  i.-  possible  to  secure  the  spark  at  the  peak  of  the  current 
wave  regardless  of  the  position  of  the  spark  advance. 

The  instrument  is  made  in  waterproof  form  and  with  its 
tightly  sealed  housing  has  an  exterior  appearance  which  dif- 
fers materially  from  that  it  presented  2  years  ago.  The 
armature  rotates  within  the  magnets  in  the  conventional 
manner  but  owing  to  the  fact  that  the  magnets  are  hori- 
zontal the  armature  shaft  passes  through  the  closed  end. 
being  held  in  a  bearing  at  that  point. 


Longitudinal  section  thrOegh  the  Kingston  magneto  ihowlng 
ball  bearing  support  for  armature  and  distributor  shafts.  The 
armature  la  the  H  type  with  laminated  center,  and  at  each  end 
of  the  armature  are  ollera.  The  Kingston  la  a  low-tenalon  Instru- 
ment and  Is  noted  for  the  fact  that  ths  breaker  box  mechanism  acts 
In  an  axial  line  Instead  of  the  usual  radial  direction,  thus  elimin- 
ating the  effects  of  centrifugal  force  on  the  action. 


Longitudinal  section  through  the  Brlggs  magneto  showing  the 
plain  beirlng  armature  and  the  method  of  conducting  the  oil  to  the 
armature  bearings. 


Longitudinal  section  through  the  American  Simms  magneto 
This  la  a  ball  bearing  construction  throughout  the  armature  shaft 
being  carried  on  a  row  of  these  at  either  end.  The  high  tension 
current  Is  conducted  to  the  distributor  by  a  brush  on  the  collector 
ring  and  thence  by  a  bridge  to  the  central  distributer  point. 
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Impulse  starting  device  on  the  K.  W.  magneto*  for  heavy 
engine*  which  are  difficult  to  crank.  Thl«  operate*  on  a  tpring  and 
ratchet  principle 


The  breaker  box  is  mounted  on  the  closed  end  of  the  mag- 
net and  the  distributer  ptate  at  the  other  end.  The  collector 
ring  is  at  the  breaker  box  end,  the  current  being  carried  over 
to  the  central  point  on  the  distributer  by  a  bridge.  The 
distributer  housing  carries  the  high-tension  leads  at  the  top. 
—Marburg  Bros.,  New  York  City. 
Briggs 

The  Briggs  magneto  is  a  low-tension  instrument  having 
but  one  winding  on  the  armature,  and  with  the  transformer 
coil  generally  carried  on  the  dash.  The  magneto,  though  a 
low-tension  construction,  is  standardized  in  accordance  with 
the  S.  A.  E.  measurements  and  may  be  interchanged  with  a 
high-tension  instrument. 

The  horseshoe  magnets  are  of  tungsten  steel  and  the 
breaker  points  are  a  platinum-iridium  composition,  protected 
by  a  condenser. 

A  Briggs  feature  is  a  6-ounce  oil  tank  for  lubrication, 
which  contains  enough  for  15,000  miles!  The  oil  is  led  to 
the  various  magneto  bearings  through  wicks  from  the  tank 
located  in  the  arch  of  the  magnets.  Another  feature  is  that 
the  entire  breaker  mechanism  can  be  detached  without  re- 
moving a  nut. 

An  automatic  advance  feature  can  be  added  if  desired  and 
is  a  centrifugal  device  by  which  the  advance  is  governed  in 
accordance  with  the  rotative  speeds  of  the  motor.— Briggs 
Magneto  Co.,  Elkhart,  Ind. 

K.  W. 

No  changes  have  been  made  in  K.  W.  magnetos  intended 
for  automobile  use.  This  concern  concentrates  largely  on 
magnetos  for  tractors  and  heavy  stationary  machinery. 
Model  H  is  for  automobile  motors  and  is  distinctive  in  that 
it  is  fitted  when  desired  with  an  impulse  starting  device. 
This  is  a  spring-operated  mechanism  which,  when  released 


Longitudinal  section  through  the  U-H  maoneto  which  ha*  teveral 
feature*  new  to  magneto  practice.  The  pole*  are  integral  caatlng* 
with  the  field* 


spins  the  armature  at  a  sufficient  speed  to  provide  a  suitable 
spark  for  starting.  It  is  used  on  motors  which  are  extremely 
difficult  to  crank. 

The  method  of  operating  this  device  and  of  correctly  set- 
ing  the  trigger  is  to  place  the  circuit  breaker  in  retard  posi- 
tion so  that  when  the  tripping  device  is  set  in  its  final  posi- 
tion the  spark  will  not  be  set  too  early.  The  device  operates 
on  a  spring-and-ratchet  principle.  A  dog  picks  up  the  rat- 
chet, and  when  the  motor  is  turned  the  armature  does  not 
revolve  until  the  ratchet  is  suddenly  released  by  a  cam  al- 
lowing it  to  spring  forward  producing  the  spark.  This  de- 
vice is  of  great  advantage  in  machines  that  are  hard  to  crank 
and  hence,  must  be  turned  over  very  slowly. 

The  K.  W.  magnetos  are  distinctive  in  that  the  wind- 
ings do  not  rotate.  They  are  entirely  separate  from  the 
armature.  The  winding  is  concentric  with  the  armature 
shaft  and  is  mounted  between  halves  of  a  rotor.  The  rotors 
collect  the  magnetism  from  one  pole  piece  and  conduct  it 
through  the  winding  to  the  other  pole  piece,  in  this  way  cut- 
ting the  magnetic  force  by  the  winding  and  producing  the 
electric  current.  The  K.  W.  magnetos  are  made  both  in  low 
and  high-tension  designs,  and  when  the  latter  is  manufac- 
tured the  two  windings  are  placed  together  and  the  primary 
circuit  is  broken  by  a  circuit  breaker  in  the  customary  man- 
ner.— K.  W.  Ignition  Co.,  Cleveland,  O. 

Kingston 

The  Kingston  magnetos  have  heretofore  been  in  the  low- 
tension  class  but  they  will  be  shortly  augmented  by  a  high- 
tension  type.  In  the  mean  time  the  line  consists  of  the  same 
instruments  as  for  last  year.  There  are  more  than  twenty, 
embracing  every  size  motor  from  that  usd  in  the  motorcycle 
to  the  heaviest  installations. 

A  new  breaker  box  was  introduced  on  the  Kingston  mag- 
netos a  year  ago  and  this  has  worked  out  satisfactorily  and 
been  retained.  It  is  actuated  by  a  fiat-faced  circular  cam 
which  has  two  depressions  in  its  surface.  Twice  in  every 
revolution  the  cam  follower  dips  into  the  depressions  on  the 
surface  of  the  cam  and  cause  the  contact  points  to  break 
apart.  This  breaking  action  takes  place  in  a  line  parallel 
to  the  shaft  of  the  armature  and  is  not  affected  by  the 
centrifugal  force. 

Ordinary  construction  is  followed  in  the  details  of  the 
Kingston  magneto.    The  two  magnets  are  horeshoe  shape. — 
Kokomo  Electric  Co.,  Kokomo,  Ind. 
Heinze 

Heinze  magnetos  arc  low-tension  and  arc  distinctive  in  the 
use  of  magnets  of  a  round  section  although  bent  into  horse- 
shoe shape  in  the  same  manner  as  that  used  with  the  flat 
magnets.  The  object  of  using  the  round  magnet  is  to  gain 
greater  efficiency  in  the  poles  through  the  better  juncture  of 
the  magnets  to  the  pole  pieces.  The  pole  pieces  are  drilled 
and  reamed  to  take  the  ground  extremity  of  the  round  mag- 
net. This  metal-to-metal  juncture  of  the  magnets  with  the 
pole  pieces  will  produce  a  stronger  magnetic  field,  it  is 
claimed,  and  hence  give  the  instrument  a  higher  efficiency. 

Another  feature  in  which  the  Heinze  magneto  differs  from 
others  is  that  both  ends  of  the  primary  circuit  are  grounded. 
This  is  in  accordance  with  Heinze  practice  for  2  years.  The 
advantage  of  the  grounded  primary  current  is  claimed  to  be 
in  its  simplicity  and  elimination  of  current  losses.  The 
brenker  mechanism  interrupts  the  current  in  the  same  man- 
ner as  in  the  usual  method  of  wiring.  The  breaker  box 
cover  is  made  of  steel  tubing  upon  which  is  shrunk  a  band 
of  fiber  insulation.— Heinze  Electric  Co.,  Lowell,  Mass. 

Her* 

The  Hcrz  magneto  which  is  a  high-tension  design  having 
both  primary  and  secondary  windings  on  the  armature  has 
but  one  minor  alteration  in  the  revamped  magneto  put  out  a 
year  ago.  This  small  change  is  in  the  attachment  of  the 
brenker  U>x  to  the  armature.    Instead  of  making  this  con- 
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nection  by  two  screws,  three  are  now  used  to  Rive  greater 
rigidity. 

The  latest  product  of  the  Herz  company  whose  magnetos 
are  made  in  Stuttgart,  Germany,  is  the  4-U-4  which  was 
brought  out  a  year  ago  to  take  care  of  small  cars.  It  will 
furnish  suitable  ignition  for  motors  up  to  the  size  of  that 
used  in  the  Ford.  The  weight  of  the  instrument  has  been 
kept  to  the  lowest  limit  in  order  to  render  it  particularly 
adaptable  to  the  lighter  cars. 

When  the  revised  Herz  magnetos  made  their  appearance 
they  had  been  improved  by  increasing  the  size  of  the 
platinum  points  for  the  sake  of  durability  and  the  bearing 
surface  for  the  distributer  shaft  was  increased  for  the  same 
purpose.  The  insulated  cover  carrying  the  distributer  seg- 
ments was  also  made  heavier  to  render  it  stifTer  and  hence 
more  apt  to  keep  water  from  penetrating  the  instrument.  The 
timing  advance  lever  is  another  of  the  parts  that  were 
strengthened  and  besides  being  made  of  a  heavier  section  it 
was  also  increased  in  rigidity  by  fastening  it  to  the  distributer 
by  two  screws  instead  of  one. 

An  automatic  advance  feature  can  be  had  on  Herz  mag- 
netos if  desired.  The  device  consists  of  two  plates  which  are 
each  hollowed  out  by  six  spiral  grooves.  The  two  plates 
with  their  grooves  are  brought  face  to  face  and  are  held 
apart  by  steel  balls  which  are  in  the  grooves.  As  the  speed 
of  the  armature  shaft  increases  these  balls  are  thrown  by 
centrifugal  force  away  from  the  centers  of  the  disks  and 
tj  means  of  the  spiral  grooves  produce  a  twist  that  moves 
the  disks  in  relation  to  one  another  thus  providing  the  ad- 
vance.— Herz  &  Co.,  New  York  City. 

U-H 

The  U-H  is  a  high-tension  instrument  made  by  Unterberg 
and  Helmle,  of  Durlach,  Germany.  It  is  notable  for  the 
fact  that  an  effort  has  been  made  toward  gaining  greater  effi- 
ciency by  increasing  the  transmission  of  electric  energy  from 
the  magnets  to  the  poles  by  having  the  latter  cast  integrally 
with  the  magnets.  Generally  the  magnets  arc  drilled  and 
the  pole  pieces  are  fastened  to  them  by  means  of  screws. 

Another  point  in  which  this  magneto  is  designed  with  a 
view  towards  increasing  its  efficiency  is  the  breaker  mech- 
anism. This  is  cam  actuated  in  the  usual  manner  but  in- 
stead of  the  points  separating  radially  they  separate  in  an 
axial  direction.  According  to  the  makers  who  submit  certi- 
fied tests  on  this  matter  made  at  the  Institute  of  Technology, 
Karlsruhe,  Germany,  the  blow  on  the  platinum  points  is  230 
grams  as  compared  to  1,200  grams  on  a  magneto  using  a 
different  form  of  breaker  mechanism  with  the  opening  in  a 
radial  direction.  The  difference  is  stated  to  be  due  to  the 
centrifugal  action  of  the  weight  of  the  interrupter  arm. 

On  the  U-H  magnetos  there  is  an  automatic  starting  device 
which  makes  the  first  spurk  occur  in  the  retard  position  to 
•void  the  possibility  of  a  kick  back.  There  is  a  coupling  in- 
terposed between  the  driving  gear  and  the  armature,  the 
two  halves  of  which  are  connected  by  a  spring.  The  driving 
half  is  free  to  turn  a  short  distance  beyond  the  point  of  in- 
duction where  the  action  of  the  coiled  spring  is  arrested  and 
the  armature  end  of  the  coupling  is  released  and  by  the  en- 
ergy stored  in  the  spring  the  armature  is  rapidly  rotated, 
producing'  a  hot  spark  for  starting. 

The  magnetos  are  entirely  inclosed  in  a  waterproof  hous- 
ing. This  covers  the  magnets,  distributer  box  and  breaker 
mechanism.  The  high-tension  leads  are  carried  into  the  top 
of  the  distributer  and  have  no  entrance  through  which  water 
can  find  its  way. — U-H  Magneto  Co.,  New  York  City. 

Swiss 

No  changes  have  been  made  in  the  Swiss  magnetoB  for 
this  season.  There  are  two  types,  both  of  which  are  high-ten- 
sion instrument*  and  similar  except  that  E,  the  smaller,  has 
•ingle  magnets  and  D.  for  larger  motors,  has  double  magnets. 

Other  than  in  the  arrangement  of  the  breaker  box  the  mag- 


Section  through  K.  W.  typc-H  magneto  showing  the  five  magnets 
and  method  or  homing  the  primary  and  secondary  windings 


neto  follows  orthodox  construction.  In  the  breaker  mech- 
anism several  parts  have  been  eliminated  by  having  the  cam 
bear  directly  on  the  interrupter  arm.  There  are  no  fiber  in- 
serts or  bushings  and  the  result  is  a  much  simplified  design. 

Berling 

A  high-tension  magneto  for  small  four-cylinder  motors 
makes  up  the  line  of  the  Ericsson  company  in  this  field.  The 
instrument  is  noteworthy  for  several  departures  from 
standard  practice  in  magneto  design.  The  distributer  is 
housed  under  the  arch  of  the  horseshoe  magnets  and  the  in- 
terrupter cams  are  solid  with  the  housing.  The  entire  frame 
work  is  in  one  piece  and  the  magneto  is  entirely  housed  with 
a  waterproof  covering  that  embraces  the  armature,  magnets 
and  breaker  box.  The  distributer  being  located  beneath  the 
arch  of  the  magnets  is  also  proof  against  the  inroads  of 
dampness.— Swiss  Magneto  Co.,  Chicago,  III. 

Connecticut 

While  specializing  on  their  battery  ignition  system  the 
Connecticut  company  continues  the  manufacture  of  its  high- 
tension  magnetos.  The  Connecticut  magneto  is  different 
from  any  other  high-tension  instrument  in  that  while  it  is 
self-contained  in  every  respect,  still  the  armature  carries  only 
one,  and  that  the  primary  winding.    The  transformer  coil 


Section  through  the  Msa  magneto  In  Its  waterproof  form.  Tha 
breaker  box  Is  mounted  on  the  closed  end  of  the  magnet  and  the 
distributor  plats  la  at  the  other  end.  The  collector  ring  Is  shown 
at  the  breaker  box  end  of  the  armature  winding 
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Elsemann  magneto.     A — distributor  box;  B — breaker  mechanism; 
C — breaker  adjusting  arm:  D — breaker  box  cover;  E — armature 


Breaker  mechan.sm  for  the  Slmms  and  Herti  magnetos 


which  steps  up  the  current  is  carried 
in  the  arch  of  the  horseshoe  magnets. 
The  high-tension  coil  is  in  a  cylin- 
drical housing  in  the  form  of  a  car- 
tridge and  is  threaded  at  the  interior 
extremity,  thus  screwing  into  place  in 
the  magnet  arch.  It  is  removable  by 
unscrewing  it  by  the  knurled  head  on 
the  protruding  end  of  the  cylindrical 
housing. 

This  magneto  is  made  in  two  syles. 
for  single  and  dual  ignition.  It  is  the 
same  in  the  way  of  material  as  in  the 
past.  Brass  castings  are  used  for  the 
base,  front  and  rear  frames,  interrup- 
ter housing  and  front  bearing  re- 
tainer. The  other  principal  parts  such 
as  the  armature  heads  gears,  etc.,  are 
of  bronze. — Connecticut  Telephone  & 
Kltctric  Co.,  Meriden,  Conn. 


A.  C.  A.  Tests  Tircscal  and  Multiple 
Rings 

{Continued  from  page  110) 

was  again  reinflated  to  80  pounds  and  the  rear  was  left  at 
63  pounds.  The  car  was  then  taken  on  a  test  run  to  Bridge- 
port, Conn,  from  the  clubhouse  in  New  York  City,  a  run  of 
56.8  miles  over  good  roads.  After  arriving  here  the  tire 
pressures  were  again  measured  and  that  of  the  rear  still  re- 
mained at  63  pounds  while  the  front  had  dropped  to  76,  a 
MM  of  4  pounds. 

Before  starting  on  the  return  trip  five  of  the  nails  in  the 
rear  tire  were  removed  and  the  pressure  fell  to  practically- 
atmospheric.  A  considerable  quantity  of  Tireseal  squirted 
from  the  punctures  on  the  removal  of  the  nails.  It  was  found 
impossible  to  rcinflate  the  tire  until  three  of  the  nails  were 
replaced.  This  was  done,  the  tire  was  inflated  to  70  pounds 
and  the  car  was  started  on  its  journey  back  to  New  York. 

After  again  reaching  the  clubhouse  the  left  front  tire- 
showed  a  pressure  of  70  pounds  per  square  inch,  a  drop  of  6 
pounds  during  the  run  and  the  right  rear  39  pounds,  a  loss  of 
31.  Another  period  of  14  hours  was  allowed  to  lapse  and 
measurements  taken  showed  that  the  front  tire  retained  the 
70  pounds  pressure  and  the  rear  tire  had  dropped  3  pounds 
more,  to  36  pounds. 

The  tires  were  then  deflated  and  examined.  It  was  found 
that  the  punctures  were  not  enlarged  in  the  tubes,  but  in  the 
rear  casing  the  holes  had  been  considerably  enlarged  through 
running  with  the  nails  still  in  the  punctures.  In  the  front 
tires  where  the  nails  were  not  in  the  casings  during  the  runs 
there  was  no  enlargement  of  the  holes  in  the  casings.  As  the 
tires  would  not  hold  inflation  after  this  no  further  tests  were 
made.  A  summary  of  the  results  of  the  test  is  given  in  the 
accompanying  table. 

Pressure  In  Pounds  per 
Square  Inch 

I :.  l  I  •  Hear    ball  Front 

Hrftrt  puncture      r.r.  so 

Aflfr  puncture    tZ  7s 

IN  .Ml.il.  .!    lo    •.  .  sii 

Alter  ■limiting  approximately  1.1  hours   CI  It 

Keinllateil  to   • . .  sn 

After  running         mllm   S3  TS 

After  remain*.  11**.  mil**    39  ?o 

After  sjtaMUn*;  approximate!)  14  hours   .id  70 

Alter  cxnniiiung  tulie*  intlateil  to   <fi  50 

•Not  reinflated. 

Reo  Highway  Offer  Is  Accepted 

LAMaUMO,  Mich..  Jan.  It. — Th<'  proposal  of  the  U*«  Motor  Car 
<"o.,  offering  a  reward  of  $3mi  per  mile  for  nil  mute  reward  roada 
limit  on  tin-  l.nnsitiK  lo  Detroit  ,rullk  line  (luring  the  yenrs  1*11 
aaxt  lt>Ki  haa  been  accepted  li>  the  hoard  of  supervisor*  of  Ingham 
county.  According  to  nrttriul*  it  will  menu  nn  oullny  h>  the 
uutnmoliilc  company  of  nt  least  1 1  L'.IMo.  In  return  the  roml  between 
L* nafne]  anal  Patrol!  will  be  known  hereafter  n«  the  Hen  Highway 
iiikI  the  coiiiimny  will  h.ive  the  privilege  of  ■  inline  suitable  sign* 
or  poets  lieuring  the  name  of  cities  anil  towns  anil  instances  to  unit 
from  one  lo  nnolher.  II  Is  hupeil  that  the  example  will  he  followeit 
liv  other  n  anufai  turers.  as  It  will  greatly  assist  in  I  he  improvement. 


Le  t  —  Rem/  housing    Top  right— Remy  armature;  Gotten  right — Swiss  armature 
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New    Low  Two-story   Motor  Busses 
with  Novel  Seating  System 
Introduced  in  Vienna 

COMPARISON  WITH  OTHER  OMNIBUS  TYPES — THE 
MUNICIPAL  EXPERIMENTS  AND  CONTROL 

DOUBLE-DECK  motor  omnibuses  have  been  developed 
in  Vienna  which  have  the  following  advantages:  The 
roof  seats  can  be  entirely  enclosed  or  partly  open, 
recording  to  season  and  weather;  the  vehicles  are  lower  and 
present  less  wind  area  than  other  omnibuses  with  enclosed 
roof  space;  the  bodies  are  narrow  and  thereby  suited  for 
narrow  streets  and  dense  traffic;  the  weight  is  moderate;  all 
seats  are  easily  reached  without  jostling  the  passengers. 

The  evolution  by  which  these  omnibuses  have  come  to  be 
adopted,  at  least  provisionally,  lends  additional  interest  to 
their  construction  and  arrangements,  as  other  well-known 
types  were  tried  in  competition  with  them  and  were  found 
less  satisfactory,  largely  in  view  of  the  indifferent  pavements 
of  Vienna  and  the  necessity  for  operating  partly  in  narrow 
and  crowded  streets. 


Fin.  1— Side  and  tnd  vlewa  of  Spangler  omnlbua 

•eating  arrangement.   Fig.  2— Meant  for  keeping  eiruet.re  low 


The  principal  peculiarity  of  the  new  type  lies  in  the  ar- 
rangement by  which  passengers  below  sit  on  one  side  of  the 
vehicle  and  those  on  the  roof  nearer  to  the  other  side,  as  this 
permits  the  ceiling  to  be  low  over  the  passengers  seated  on 
the  lower  deck  while  raised  over  the  aisle  where  they  pass 
in  and  out,  as  shown  most  plainly  in  Fig.  2. 

The  number  of  passengers  can  be  14  below  and  15  above, 
and  no  standing  room  is  provided.  The  design  is  by  Ludwig 
Spangler,  technical  manager  of  the  municipal  street  railway 
system  of  Vienna. 

Dimensions  and  Seating  (Man 

The  height  of  the  usual  two-slory  omnibus  body  with  en- 
closed roof  space  is  at  least  3,900  mm  (153.5  inches),  but  for 
the  Spangler  type  it  is  only  3,500  mm  (137.8  inches),  which 
makes  the  height  of  the  whole  vehicle  4,250  to  4,500  mm 
(167  to  177  inches)  with  the  chassis  frame  from  750  to 
1,000  mm  (29.5  to  39.4  inches)  from  the  ground. 

The  height  of  the  ceiling  over  the  seats  below  is  1,470  mm 
(57.9  inches),  but  over  the  aisles  it  is  1,870  mm  (73.5  inches). 
Other  dimensions  are  given  in  Figs.  1  and  2,  while  Fig.  3 
offers  a  comparison  with  an  omnibus  that  has  open  roof 
seats.  The  plan  views  of  Fig.  1  show  the  seating  arrange- 
ments of  the  upper  and  lower  compartments;  all  the  seats  are 
comfortably  upholstered,  which  makes 
the  small  space  above  them  more  ac- 
ceptable. [The  dimensions  would  per- 
haps not  be  suitable  without  modifica- 
tion for  a  race  averaging  taller  than 
the  Vicnntse.]  In  the  roof  compart- 
ment the  rear  end  panels  are  moved 
forward,  so  as  to  leave  a  space  be- 
tween the  door  and  the  stairway,  and 
the  four  seats  located  in  this  space 
communicate  directly  with  the  at- 
mosphere though  roofed  over. 

Both  the  upper  and  the  lower  decks 
have  high  windows  and  are  lighted  at 
night  and  heated  in  the  winter.  The 
motor  exhaust  is  led  away  over  the 
top  roof.  The  side  windows  can  be 
taken  out  for  the  summer  on  the  side 
where  the  aisle  is  and  replaced  with 
rain  curtains. 

The  body  is  only  2  meters  broad 
(78.7  inches),  and  its  weight  is  by 
means  of  combined  wood  and  steel 
construction  reduced  to  1,450  kilo 
grams  (3.190  pounds),  which  is  only 
350  kilograms  more  than  for  a  vehicle 
of  similar  size  with  open  roof  seats. 
The  heating  plant  adds  90  kilograms. 

A  great  advantage  of  the  low  ceil- 
ing over  the  lower  scats,  which  means 
a  low  floor  for  the  upper-deck  aisle,  is 
that  the  stairway  becomes  400  mm 
(15.7  inches)  shorter  than  ordinary 
and  therefore  can  be  made  of  easier 
grade.  Centrifugal  action  at  turns  is 
also  considerably  reduced  by  the  low 
seating  of  the  roof  passengers. 

It  is  to  be  noted  that  while  the  ceil- 
ing over  the  seated  passengers  below 


Plain  of  upper  and  lower  deckt.  ahowlng 
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Is  not  higher  than  needed  it  rises  dome-tike  to  the  height 
of  the  aisle  ceiling  over  the  central  spaces  in  front  of  the 
seats,  these  spaces  coming  directly  under  the  seat  divisions 
above,  and  there  is  therefore  no  difficulty  in  getting  into  the 
seats  from  the  aisle  or  out  of  them. 

Experiment  Extended 

One  of  these  omnibuses  has  been  in  operation  in  Vienna 
since  July,  1913,  and  two  since  September  of  the  same  year, 
and,  while  experiments  have  not  yet  been  brought  to  a  close, 
60  new  bodies  have  been  ordered.  These  have  a  wheelgauge 
of  1.800  mm  (70.8  inches),  a  wheelbase  of  4,500  mm  (177 


the  Austrian  automobile  industry  was  strong  in  the  produc- 
tion of  electric  vehicles.  Absence  of  noise  and  odors  was 
also  considered,  us  well  as  the  undesirable  fluctuations  of 
gasoline  and  benzol  prices. 

Thirteen  storage-battery  omnibuses  were  placed  in  com- 
mission in  January,  1012.  They  weighed  3,300  kilograms 
empty  and  had  13  scats  and  5  standing  spaces.  An  operating 
company  took  charge,  receiving  about  14.6  cents  per  kilo- 
meter, with  the  city  furnishing  the  conductors  and  regulat- 
ing the  time  schedule  and  fares.  These  were  made  higher 
than  street  railway  fares,  as  the  city  wanted  to  protect  its 
investment  of  about  40  million  dollars  in  electric  street  rail- 


Fig.  3— Comparative  heights  of  Splngler  and  London  typea.    Fig.  4 — Safety  atalra  triad  and  abandoned 


inches),  a  chassis  frame  790  mm  (31.1  inches)  high,  and  the 
total  height  will  be  4,290  mm  (169  inches).  At  the  same 
time  25  bodies  will  be  arranged  on  the  London  plan  of  open 
roof  with  cross-seats.  The  chassis  will  be  alike  for  both 
types  and  75  chassis  are  being  built  in  all,  leaving  a  reserve 
of  10  bodies. 

A  Question  of  Stairs 

During  the  progress  of  experiments  it  was  thought  that 
the  stairway,  as  shown  in  Fig.  3,  was  open  to  the  criticism 
that  passengers  could  fall  from  it  directly  to  the  street  by 
accident,  and  some  vehicles  were  built  on  the  model  shown  in 
Fig.  4,  with  safety  stairs  starting  from  the  right-hand  side 
of  the  platform  instead  of  from  the  left  side  opposite  the 
step.  This  arrangement  made  the  stairs  still  more  com- 
fortable, giving  almost  the  whole  width  of  the  vehicle  for 
the  rise,  but  added  some  weight  and  made  it  take  longer  for 
passengers  to  get  off  and  on.  It  also  made  the  entrance  less 
inviting,  as  the  top  of  the  stairs  extended  over  it,  leaving  but 
little  surplus  space  overhead.  And,  as  no  accidents  occurred 
with  the  stairs  starting  opposite  to  the  step,  that  construc- 
tion was  re-adopted. 

Trying  Other  Types  Firat 

A  summary  of  the  development  by  which  this  type  was 
reached  is,  according  to  data  furnished  by  Mr.  Spiingler,  sub- 
stantially as  follows: 

In  1908  the  municipality  of  Vienna  took  over  the  horse- 
omnibus  system  of  the  city,  whose  principal  object  was  to 
provide  transportation  from  the  old  city  proper,  where  street 
railways  are  severely  restricted,  to  the  suburban  street  rail- 
way lines.  It  was  found  that  a  horse-omnibus  kilometer 
cost  the  city  15.5  cents  and  brought  an  income  of  less  than 
11  cents,  and  in  the  hope  of  bettering  this  showing  a  trial 
aervice  with  electric  omnibuses  was  established,  this  form  of 
power  being  chosen  largely  because  the  city  could  furnish 
chenp  current  from  its  electric  lighting  plants  and  because 


ways  and  the  transportation  by  omnibus  was  superior  in 
speed.  This  venture  has  given  smaller  loss  than  the  horse- 
omnibus  lines,  and  it  may  give  a  small  profit  in  the  future, 
as  the  fares  have  been  raised  again  for  this  purpose,  but  the 
vehicles  have  been  found  too  small  to  meet  the  traffic  condi- 
tions and  the  popular  preference. 

Reports  of  more  favorable  experience  with  gasoline  and 
benzol  omnibuses  in  London,  Paris  and  Berlin  made  the  city 
look  into  this  system.  An  offer  from  a  London  company  to 
supply  the  entire  service  was  declined,  as  the  city  wanted 
to  retain  control.  Bids  were  asked  for  from  a  number  of 
manufacturers  and  were  considerably  lower  for  the  gasoline 
motor  than  for  the  electric  system,  but  no  final  decision  was 
reached,  as  the  city  wanted  to  experiment  with  different  con- 
structions of  chassis  and  bodies,.  Trial  services  were  es- 
tablished with  British  Daimler  chassis  with  Knight  motors, 
with  Dion-Bouton  omnibuses  of  the  Paris  type,  with  N.  A.  G. 
omnibuses  from  Berlin  and,  further,  with  omnibuses  from 
Bussing  of  Brunswick,  from  the  Austrian  Saurer  works  and 
from  the  Austrian  firm  which  is  a  consolidation  of  the  Daim- 
ler, the  Fiat  and  the  Graf  &  Stift  manufactures.  Electric 
firms  requested  to  produce  omnibuses  of  large  capacity  were 
not  able  to  give  prompt  delivery. 

Faults  Found 

The  British  worm-drive  Daimler  vehicles,  notable  for  their 
noiselessness,  were  considered  too  light  for  Vienna  pavements. 
The  same  objection  was  raised  against  Dion-Bouton  vehicles. 
The  N.  A.  G.  construction  is  htavier.  The  Bussing  omni- 
buses with  double  gear  reduction  from  the  drive-shaft  to  the 
rear  wheels  were  of  the  design  which  has  been  adopted  for 
the  city  of  Leipsic  in  considerable  number.  Two  Saurer 
chassis  which  originally  had  been  intended  for  overland  work 
and  had  only  simple  gear  reduction  nevertheless  behaved  ac- 
ceptably in  the  Vienna  service.  The  three  consolidated  firms 
used  worm-drive,  armored  wood  frames  and  silent-chain  gear- 
boxes after  British  pattern. 
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The  experiments  were  largely  concerned  with  the  body  de- 
sign. With  the  Buasir.fr,  N.  A.  G.,  Saurer  and  Daimler  chas- 
sis the  bodies  were  of  London  pattern  which  gives  interior 
seats  for  16  and  open  roof  seats  for  14,  but  for  Vienna  con- 
ditions the  roof  seats  were  reduced  by  4,  leaving  a  total  of 
only  26,  of  which  10  were  undesirable  in  bad  wenther  when 
the  traffic  demands  most.  The  width  of  this  type  of 
body,  which  is  1,840  mm  below  and  2,030  mm  above,  was 
found  suitable.  The  height  is  3,930  mm;  the  weight,  includ- 
ing heating  apparatus,  1,150  kilograms.  The  one-story  body 
for  Dion-Bouton  chassis  is  2.36  meters  (92.80  inches)  broad 
as  used  in  Paris  and  makes  room  for  30  to  35  passengers,  ac- 
cording to  the  length,  but  this  is  reduced  to  19  seats  and  6 
standing  places,  in  all  25  fares,  when  the  width  is  reduced 
to  2  meters  (78.74  inches),  as  was  considered  necessary  in 
Vienna.  The  weight  is  1,175  kilograms,  including  heating 
apparatus.  Any  recourse  to  standing  room  to  increase  capac- 
ity was  found  undesirable  for  Vienna  pavements,  the  shaking 
being  objectionable. 

The  N.  A.  G.  bodies  differed  a  little  from  those  used  in 
Berlin,  having  the  step  at  the  side  of  the  platform  instead 
of  at  the  rear  of  it  and  no  standing  room  on  the  platform. 
They  afforded  15  seats  and  3  standing  places  below,  all  in- 
terior, and  18  open  roof  seats.  The  width  of  2.15  meters 
(84.C4  inches)  was  considered  too  large.  The  weight  was 
1,250  kilograms. 

Control  by  City 

Among  the  results  arrived  at  by  trying  out  the  different 
types  one  only  was  final,  to  the  effect  thBt  only  with  a  single 
type  could  operation  be  systematized  economically.  The 
larger  stores  of  spare  parts  needed  for  a  diversity  of  vehicles 
and  the  lesser  chance  for  utilizing  each  type  at  its  best  were 
here  decisive.  It  was  also  concluded  that  omnibus  design 
was  still  in  its  infancy  and  that  it  would  be  best  to  secure 
the  co-operation  of  a  single  manufacturing  concern  to  take 
care  of  the  city's  interests  in  the  matters  of  construction,  in- 
novations and  operation.  The  contract  was  awarded  to  A. 
Fross,  the  Austrian  branch  of  the  Bussing  manufacturing 
company,  and  this  concern  works  in  conjunction  with  the 
Nesseldorfer  Wagenbau  Pabrik  in  the  building  of  the  bodies 
and  the  operation.    The  award  was  influenced  to  some  ex- 
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tent  by  the  fact  that  a  subsidy  is  accorded  Bussing  chassis 
by  the  army  authorities  for  complying  with  military  require- 
ments. 

The  municipal  system  of  control  provides  that  the  city  pur- 
chases the  vehicles  and  establishes  the  garages-,  while  the 
contractors  take  their  drivers  and  conductors  from  the  per- 
sonnel of  the  city's  horse-omnibus  lines  and  pay  them 
stipulated  wages.  The  contractors  receive  13.5  cents  per 
kilometer  service,  so  long  as  gasoline  of  .74  to  .75  specific 
gravity  costs  9  cents  per  kilogram  and  rubber  prices  and 
the  wage  scale  remain  unchanged.  Variations  nre  provided 
corresponding  to  changes  in  these  factors  of  the  cost.  Profits 
are  shared  by  city  and  contractors.  The  life  of  vehicles  is 
guaranteed  in  a  general  way  to  reach  300,000  kilometers. 
Time  schedules  and  routes  are  prescribed  by  the  city,  but 
the  working  schedules  of  the  personnel  by  the  contractors. 
The  city  assumes  the  responsibility  for  accidents.  The  con- 
tract runs  for  6  years  but  can  be  abrogated  by  the  city  be- 
fore its  expiration. 

Experiments  with  electric  omnibuses  of  large  capacity  are 
to  be  continued  on  two  separate  routes. — Prom  AutomobiU 
Rundtrhau,  November,  and  Xrilnrhrift  dc*  Vereinc*  Drut- 
fchrr  Inijenirure,  November  14. 

Lubricating  System  for  F.  N.  Motors 
Made  in  Belgium 

DEVICES  for  measuring  off  the  oil  feed  in  automobile 
motors  somewhat  in  proportion  to  the  power  produced 
per  second,  and  not  only  in  proportion  to  the  motor  speed, 
have  now  become  a  not  unusual  part  of  standard  equipment  in 
high-class  cars,  but  in  the  same  cars  the  oil  not  consumed  in 
the  cylinders  is  in  nearly  all  instances  returned  to  the  oil 
sump  and  used  over  again,  this  circulating  system  having 
been  found  decidedly  more  economical,  so  far  as  the  oil  con- 
sumption is  concerned,  than  direct  force  feed  to  all  bearings 
without  circulation  or  the  splash  system. 

At  the  same  time  it  has  been  found  that  aviation  motors 
and  racing  car  motors,  which  are  usually  operated  at  full 
power  when  operated  at  all,  show  a  fulling  off  in  power  and 
reliability  after  running  for  several  hours,  and  this  result 


Stepless  Bus  With  Electric  Transmission 


STKPLESS  and  double-decked  motor 
buses,  propelled  by  a  gasoline-elec- 
tric power  plant,  are  now  being  turned 
out  for  the  New  York  Motor  Bus  Co.,  1 
Wall  street.  New  York  City,  on  Roland 
chassis.  It  is  stated  that  the  first  year's 
output  has  already  been  contracted  for. 

As  shown  in  the  accompanying  illus- 
tration, the  bus  is  of  the  double-decked 
type,  but  much  lower  than  the  usual  type. 
It  has  no  stairs  to  the  first  deck,  but 
entrance  is  effected  directly  through  the 
side  through  large  sliding  doors,  the  floor 
being  but  12  inches  from  the  road  when 
under  load,  or  13  inches  empty.  The  side 
door  is  40  inches  wide  and  is  in  the 
middle  of  the  right  side.  The  stairway 
to  the  upper  deck  is  inside.  The  stair- 
way is  28  inches  wide  with  11 -inch  treads 
of  9  inches  rise  each. 

The  upper  deck  is  7  feet  11  inches  from 
the  ground,  and  the  vehicle  is  7  feet  4 
inche*  wide.    It  has  an  overall  length  of 
23  f»*t. 


The  bus  has  a  capacity  for  forty-one 
passengers  all  told,  twenty  on  the  lower 
deck  and  twenty-one  above. 

The  engine  of  the  bus  is  located  under 
a  hood  well  forward,  with  the  cab  just 
behind  it    The  power  plant  comprises 


i 

1   

L 

INtw  Stepleu 


the  Hexter  system  of  a  gasoline  engine 
and  generator  under  the  hood  and  a 
motor  on  the  rear  axle,  driving  by  worm 
gears.  The  control  is  by  means  of  i  foot 
throttle  and  a  two-notch  controller.  The 
driver  is  seated  to  the  left. 
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has  naturally  been  ascribed  to  the  oiling  system  where  it  could 
not  be  charged  to  insufficient  cooling,  as  these  two  factora 
are  the  only  ones  in  which  the  elapsed  time  has  an  accumula- 
tive function  which  might  affect  the  running  and  the  power. 

In  a  few  German  aviation  motors  improved  reliability  has 
been  secured,  it  is  reported,  by  a  scant  oil  feed  from  a  separ- 
ate tank  and  pump  to  the  cylinders,  with  the  very  small 
surplus  returned  to  another  small  special  tank,  and  a  cir- 
culation system,  with  filter,  for  the  oil  fed  to  the  crank- 
shaft, camshaft  and  camgear  bearings,  this  arrangement 
being  based  on  the  theory  that  the  oil  sent  to  the  cylinders 
and  not  consumed  undergoes  certain  subtle  changes  by  being 
subjected  to  very  high  temperatures  which  reduce  its  value 
materially  for  lubricating  heated  bearing  surfaces  again.  On 
the  same  theory  there  is  now  mentioned  the  method,  for  auto- 
mobiles, of  allowing  no  return  of  cylinder  oil  to  the  supply 
from  which  the  motor  is  fed  and  of  leading  the  surplus,  in- 
Ktead,  to  a  reservoir  from  which  it  may  trickle  to  the  gearbox, 
the  differential,  the  universal  joints,  contributing  to  keeping 
these  parts  supplied  to  some  extent  even  if  they  are  neglected 
otherwise. 

F.  N.  Oiling  System 

Certain  improvements  of  the  lubricating  system  which  are 
noticed  in  P.  N.  motors  are  not  of  this  radical  nature  in- 
volving a  theory  on  the  chemistry  of  the  oil,  but  intended 
above  all  to  obviate  damage  from  carelessness  in  keeping  the 
oil  supply  sufficient  Fig.  5  is  a  diagrammatic  sketch  from 
which  the  general  arrangement  can  be  readily  understood,  and 
the  mechanical  details  do  not  seem  to  be  important.  One  of 
them  is  quite  smart,  however,  consisting  in  having  a  small 
gear  driven  visibly  by  the  oil  flow  in  the  sight  glass  G.  to 
indicate  that  the  feed  is  regular.  The  action  is  probably 
shown  more  plainly  in  this  manner  than  by  any  of  the  sight 
methods  in  general  use. 

The  oil  sump  A  is  in  the  lowest  portion  of  the  crankcase, 
aa  usual,  but  is  supplemented  by  a  tank  of  twice  its  capacity 
divided  in  two  compartments  B  and  C,  and  these  not  only 
take  the  place  of  a  separate  oil  supply  but  can  be  brought 
into  service  for  the  feed  when  needed,  and,  even  if  a  thick 
oil  is  used  in  winter,  their  contents  will  usually  be  in  condi- 
tion for  immediate  use,  as  the  tank  is  mounted  under  the 
motor  hood.  The  oil  pump  is  conveniently  located  at  D  and 
is  driven  from  the  camgear  in  the  usual  manner.  A  valve  E 
is  controlled  from  the  dash  by  the  lever  F,  the  different  posi- 
tions and  effects  of  which  are  indicated  by  a  dial.  When  it 
points  to  C  on  the  dial  the  oil  in  sump  A  flows  through  the 
main  channel  of  valve  E,  from  here  through  the  measuring 
and  sight  device  G  to  the  crankshaft  and  other  bearings,  with 


the  surplus  draining  back  to  the 


through  filter  K.  If 
the  oil  supply  in  A 
gives  out  the 


Fig.  S— F.  N.  lubricating  sy.tem 


ceases  to  ro- 
and    this  is 
noticed.  If 
F    is  then 
to    R-l  the 
oil  in  compartment 
B  is  admitted  to  the 
circulation.  Eventu- 
al   failure   of  this 
supply  is  again  in- 
dicated     in  the 
sight  device.  Lever 
F  can  then  be  re- 
turned   to  position 
C,     as  meanwhile 
the  surplus  oil  feed 
has  accumulated  in 
A.    When  this  is  ex- 
hausted lever  F  can 


be  turned  to  R-2,  and  compartment  C  then  comes  into  action. 

If  the  motor  smokes,  the  lever  F  can  be  placed  in  position 
F  which  throttles  any  feed  that  is  in  action.  The  height  of 
the  oil  in  A  can  be  told  by  the  cock  L;  if  oil  flows  from  it 
when  it  is  opened,  F  should  be  placed  at  C  to  reduce  the 
level.— From  Auto-Technik,  December  12. 


Power  Formulas  Used  for  Taxation 
in  Different  Countries 

THE  formulas  used  in  the  principal  countries  as  a  basis  for 
classification  and  taxation  arc  given  in  the  1914  Jakr- 
buch  (Annual)  of  the  Imperial  Automobile  Club  of  Berlin, 
the  information  being  obtained  from  the  leading  automobile 
club  in  each  of  the  countries  listed.  In  some  instances  the 
taxation,  or  a  portion  of  the  taxation,  to  which  the  vehicle* 
ure  subject  is  also  specified. 

Countries  Following  Germany 

Germany,  Denmark,  Holland,  Norway,  Russia  and  Switzer- 
land have  the  same  formula 

H.P.  =  0.3  X  i  X  <P  X  « 
in  which  0.3  is  a  constant,  t  the  number  of  cylinders,  d  the 
bore  in  cm  (centimeters)  and  x  the  stroke  in  m  (meter). 
Germany  divides  the  cars  in  four  classes  and  the  tax  rate 
up  to  6  H  P.     25  mark  +  2  mark  per  H.P. 
6  to  10  H.P.  =  50  mark  f  3  mark  per  H.P. 
10  to  26  H.P.  =  100  mark  +  5  mark  per  H.P. 
more  than  25  H.P.  —  150  mark  -4  10  mark  per  H.P. 
Denmark  taxes  automobiles  belonging  in  foreign  countries: 
For  1  day  3  kroner,  for  2-5  doys  8  kroner,  for  6-14  days  16 
kroner,  for  1  month  25  kroner.    (1  krone  is  about  27  cents.) 
The  sojourn  need  not  be  continuous. 

Norway  has  the  following  yearly  tax  rate:  Up  to  6  H.P 
6  kroner  per  H  P.,  6  to  12  H.P.  6  kroner  per  H.P.,  more  than 
12  H.P.  7  kroner  per  H.P.  One-seated  motorcycles  are  not 
taxed. 

Russia  has  a  maximum  tax  in  the  home  city  of  a  car  of 
3  rubles  per  H.P. 

Switzerland  has  different  taxation  in  the  different  cantons 
The  insurance  companies  uniformly  use  the  German  power 
formula. 

Belgium 

Belgium  uses  this  formula: 

H.P.  =  K  (cPC  N«) 
in  which  K  varies  from  3  to  3.5  for  motorcycles  and  from 
4.5  to  5  for  all  other  motor  vehicles;  d  is  the  bore  in  m.  C  the 
stroke  in  m,  N  the  number  of  cylinders  and  n  the  number  of 
revolutions  per  minute. 

Provisional  rating  can  be  made  with  K  =  3  and  n  =  1000 
for  motorcycles  and  with  K  =  4.5  and  n  -  1000  for  automo- 
biles, subject  to  correction  by  closer  examination. 

France 

France  uses  the  formula 

H.P.  =  KX«XD*XLXV 
in  which  K  is  a  variable,  being  0.00020  for  single-cylinder 
cars,  0.00017  for  two-cylinder  cars,  0.00015  for  four-eylinder 
cars  and  0.00013  for  six  or  more  cylinders.  N  is  the  number 
of  cylinders,  D  the  bore  in  cm,  L  the  stroke  in  m  and  V  the 
motor  speed  in  revolutions  per  second. 

Great  Britain 

Great  Britain  has  adopted  the  American  formula  for  inch 
measurements,  namely 

H.P.-=D»N:2.5 
in  which  D  is  the  bore  in  British  inches.  N  the  number  of 
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cylinders  and  the  divisor  2.5  a  constant.  The  equivalent  for 
metrical  measurements  is 

H.P.  =  D'N:  1613 
in  which  D  is  the  bore  in  mm  (millimeters). 

For  taxation,  the  automobiles  are  divided  in  six  classes, 
making  the  tax 

up  to  65  H.P.  =  £2  2s.  26  to  33  H  P.  =  £8  8s. 

6.5  to  12  H.P.  =  £3  3s.  33  to  40  H.P.  =  £10  10s. 

12  to  16  H.P.  =  £4  4s.  40  to  60  H.P.  £21 

16  to  26  H.P.  =  £6  6s.     more  than  60  H.P.  =-  £42 

Sweden 

Sweden,  according  to  Kungliga  Automobi)  Klubben  of 
Stockholm,  uses 

H  P  =  —  -  X  *  X  " 
e 

in  which  z  —  number  of  cylinders,  d  —  bore  in  cm,  *  =  stroke 
in  cm,  n  —  r.p.m.,  c  -  180,000  for  two-cycle  motors  using 
either  gasoline  or  kerosene.  220,000  for  four-cycle  gasoline 
motors  and  240,000  for  four-cycle  kerosene  motors. 

Italy 

Italy  has  for  pleasure  cars 

H.P.  -=  0.0525  X  »  X  D' 
in  which  0.0525  is  a  constant,  n  the  number  of  cylinders  and 
D  the  bore  in  cm. 

The  tax  on  pleasure  cars  is  (1  lire  =  1  franc  —  19.3  cents)  : 
Up  to  9  H.P.  =  90  lire 
9  to  12  H.P.  z=  140  lire 
12  to  16  H.P.  =  180  lire 
16  to  24  H.P.  =  220  lire 
25  to  60  H.P.  =  5  lire  per  H.P. 
More  than  60  H.P.  =  500  lire 


(For  25  to  60  H.P.  the  rate  given  is  evidently  wrong; 
should  probably  be  100  lire  plus  5  lire  per  H.P.) 

Public  vehicles  are  taxed:  For  4  seats  36  lire,  for  10  seaU 
60  lire,  for  more  than  10  seats  400  lire. 

For  commercial  vehicles  the  constant  of  the  formula  is 
changed  to  0.0350,  and  the  taxation  is  one-third  of  the  rate? 
for  pleasure  cars. 

Japan 

Japan  follows  the  formula  devised  by  the  Nippon  Auto 

mobile  Club: 

H.P.  =  D'  X  n:  3 

Spain 

Spain  uses  H.P.  _  0.0007  x  n  X  d* .  in  which  *  is  the  num 
bur  of  cylinders  and  d  the  bore  in  mm. 

Hung/aria 

Hungaria,  according  to  the  Kiralyi  Magyar  Automobi  I 
Club  of  Budapest,  uses  for  gasoline  vehicles: 

H.P.  =  i  X  <P:  20 
in  which  d  is  bore  in  cm  and  i  the  number  of  cylinders.  Fer 
electric  vehicles  the  formula  is 

H.P.  -  K  X  G:  8 
in  which  G  is  the  weight  of  vehicle  fully  loaded  and  K  th* 
number  of  kilometers  covered  in  1  hour  on  a  level  street. 

Of  interest  in  this  connection  is  bIbo  the  formula  recently 
adopted  for  taxation  purposes  by  the  California  State  Motor 
Vehicle  Dept. : 

H.P.     D  +  DSN  X  0.224 
in  which  D  is  bore  in  inches,  S  stroke  in  inches,  N  the  num- 
ber of  cylinders.    The  special  purpose  of  this  formula  is  to 
get  the  power  gained  by  long  stroke  represented  in  taxation, 
as  reported  in  The  Automobile  of  Dec.  10.  page  1087. 


Pennsylvania   Has   Systematic  Registration 

By  George  A.  Quickel 


u 


'  NDER  the  system  of  registration 
in  force  in  the  automobile  divi- 
sion of  the  Pennsylvania  State 
Highway  Dept..  devised  and  perfected  by 
the  Registrar.  T.  C.  Boyd,  it  is  possible 
to  ascertain  full  particulars  about  motor 
vehicle  registration  in  the  state  almost 
instantly  upon  application.  An  elaborate 
and  economical  system  of  card  index  has 
been  established  and  cross  references  are 
maintained.  The  minuteness  in  detail 
in  this  respect  can  be  seen  in  that  fact 
that  the  index  flies  contain  2,100  divi- 
sions of  the  alphabet.  Having  the  bore 
of  the  motor,  the  department  can  always 
check  up  the  horsepower  given  on  the 
application. 

Incorrect  Applications  Returned 

When  an  application  for  license  is  re- 
ceived it  is  examined  for  possible  errors, 
if  such  are  found  it  is  returned  for  cor- 
rection ;  if  not  the  applicant  is  assigned 
a  registration  number  and  also  receives 
a  number  which  is  henceforth  known  in 
the  books  and  records  of  the  division.  A 
cash  book  entry  is  made  at  the  same 
lime.  The  registration  card  is  then  type- 
in  duplicate  and  the 
forwarded  to  the  applicant  by  in- 


sured parcel  post.  The  same  number  is 
used  for  the  parcel  post  insurance  as  the 
license  tag  bears.  The  name  and  address 
of  the  applicant  are  required  to  be  writ- 
ten three  times,  once  on  the  package  and 
twice  on  the  insurance  tag.  By  the  use 
of  stickers  and  carbon  copies,  a  system 
has  been  devised  which  performs  this 
triple  inscription  simultaneously. 

Money  to  State  Treasury 

The  money  received  with  the  applica- 
tion is  sent  to  the  state  treasury  daily 
through  the  state  highway  department 
auditor  and  the  auditor  general.  A 
statement  is  issued  daily  by  the  automo- 
bile division  and  the  cash  is  balanced. 

Check  on  Addresses 

An  innovation  to  be  introduced  in  han- 
dling next  year's  applications  will  do 
away  with  the  necessity  of  addressing 
envelopes  containing  the  license  cards. 
The  name  and  address  of  the  applicant, 
to  whom  the  license  card  is  granted,  will 
be  so  written  that  the  card  can  be  sent 
in  an  outlook  envelope.  This  will  serve 
as  a  check  to  the  correctness  of  the 
and  address  in  the  files  of  the  auto- 
mobile division.  Thus,  if  the  license  card 


is  delivered  the  file  is  tl 
cally  proved  to  be  right. 

The  growth  of  the  industry  in  Penn- 
sylvania is  shown  by  the  interesting  fig- 
ures compiled  by  the 
sion  of  the  state  highway 
From  a  total  of  nearly  11,000  registra- 
tions in  1906,  the  number  had  grown  to 
122,773  for  the  year  1914  up  to  October 
1.  This  brings  to  a  close  a  record  break- 
ing year,  the  number  of  registrations  be- 
ing three  times  those  in  1910. 

10.958  Cars  in  1906 

In  1906,  the  first  year  that  automo- 
biles were  licensed  under  the  state  law. 
10,968  cars  brought  in  the  sum  of  $42.- 
460.42  was  collected  and  it  was  consid- 
ered that  this  was  an  enormous  sum  to 
be  derived  from  such  a  source  of  in- 
come. On  September  30  of  the  current 
year  the  records  of  the  automobile  divi- 
sion of  the  state  highway  department 
showed  thBt  $1,165,675  had  been  collected 
for  the  registering  and  licensing  of  all 
types  of  motor  vehicles  since  January  1. 
This  enormous  sum  practically  doubles 
the  figures  of  1912,  when  the  amount  col- 
lected was  $697,728.19.  Prior  to  1906 
the  automobile  was  a 
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A  Continuous  Carbon  Remover 


EDITOR  The  Automobile: — I  was  particularly  inter- 
ested in  the  letters  published  in  a  few  recent  numbers, 
where  different  motorists  have  expressed  their  experi- 
ences in  the  results  obtained  in  removing  carbon  from  the 
combustion  chamber  by  running  water  through  the  air-intake 
of  the  carbureter.  My  experience  over  a  period  of  10  years 
is  that  water  is  the  best  carbon  remover  a  motorist  can  use. 
Being  so  simple  a  process  it  is  surprising  that  many  many 
dollars  are  spent  for  other  solutions,  that  are  not  one  whit 


The  question  now  then  arises:  Why  not  prevent  the  for- 
mation, or  at  least  accumulation  of  this  carbon  by  a  similar 
process?  How?  Why  simply  by  saturating  the  in-going  air 
with  moisture.  All  motorists  agree  that  the  motor  works  and 
delivers  more  power  at  night  and  this  has  been  at  various 
ascribed  to  the  fact  that  (here  is  more  moisture  in  the 
Now  then,  how  supply  additional  moisture? 
Through  the  simple  process  of  passing  the  in-going  air 
through  water.  Supposing  a  tube,  with  a  somewhat  bell 
shaped  opening,  faced  forward  just  rear  of  the  radiator. 
Air  already  heated  by  having  passed  over  the  warm  tubes 
or  surfaces  of  the  radiator  would  be  drawn  and  forced  to- 
ward the  rear  end  of  the  tube.  Now  then,  the  openings  or 
opening  of  this  tube  would  be  under  water,  contained  in  a 
casing  so  adapted.  The  water  in  this  casing  could  be  held  at 
a  predetermined  height  by  means  of  a  float,  etc.,  and  could 
also  be  warm  by  reason  of  being  taken  from  the  water  jack- 
ets. The  air  would  bubble  up  through  the  water  and  would 
then  be  saturated  with  moisture  and  be  ready  to  be  taken  into 
the  carbureter  to  perform  its  usual  function.  In  addition  to 
the  advantages  just  enumerated,  by  passing  the  air  through 
the  water  as  described,  it  would  be  further  heated  and  all 
road-dust,  etc.,  removed.  Motorists  strain  the  jrasoline;  why 
not  the  air?  Analysis  of  the  carbon  in  the  combustion 
chamber  shows  the  presence  of  a  considerable  amount  of 
silica,  evidently  from  the  road  dust 

Still  other  advantages  would  be,  first  by  suitable  cocks  the 
water  in  the  casing  could  be  drained  and  water  intake  pipe 
to  the  casing  being  closed,  the  casing  would  be  partly  filled 
with  a  more  volatile  fluid,  say  half  and  half  gasoline  and 
ether,  and  thus  facilitate  starting  in  extreme  cold  weather. 
Further,  by  suitable  piping  this  warm,  moist  air  could  be 
taken  from  the  top  of  the  casing  and  conducted  to  the  intake 
pipe  above  the  carbureter,  after  the  manner  of  several  econ- 
omizers now  on  the  market,  and  with  a  control  on  dash  or 
steering  wheel,  the  motorist  could  under  certain  conditions 
obtain  still  further  economy. 

Elizabethville,  Pa.  F.  T.  RoMBERGER,  M.  D. 

— It  is  a  question  whether  the  addition  of  water  in  small 
amounts  in  the  manner  you  suggest  would  remove  carbon  and 
it  is  also  doubtful  whether  the  tiouble  of  the  apparatus  you 
have  outlined  would  be  justifiable.  It  is  probably  more  satis- 
factory to  remove  the  carbon  periodically  rather  than  continu- 
ously. Under  normal  conditions  of  operation  carbon  troubles 
are  hardly  of  suflScient  magnitude  to  justify  the  installation 
of  such  an  apparatus. 


Regarding  your  statement 
that  moisture  increases  power 
we  would  say  that  although  this 
is  a  popular  impression  it  is 
erroneous.  As  far  as  increasing 
the  power  is  concerned  the 
water  is  just  as  inert  as  the 
nitrogen  in  the  air.  When  com- 
bustion occurs,  the  water  is  dis- 
sociated into  its  elements,  hydro- 
gen and  oxygen,  and  a  certain 
amount  of  heat  is  absorbed  by 
these  gases  during  this  process. 
When  the  temperature  drops  a 
certain  amount,  these  two  ele- 
ments unite  and  give  off  the  same  amount  of  heat  that  they 
absorbed. 

The  idea  that  a  motor  develops  more  power  in  a  moist  at- 
mosphere may  be  just  an  impression  or  it  may  be  explained 
by  other  physical  facts.  For  instance  when  the  air  is  notice- 
ably moist,  so  moist  that  certain  motorists  maintain  that  their 
cars  arc  developing  more  power  because  of  this  moisture,  it 
is  generally  the  case  that  this  day  is  cooler,  therefore  the 
motor  takes  in  more  air  per  stroke  and  with  a  rich  carbureter 
adjustment  it  is  quite  possible  that  such  a  motor  will  give 
more  power.  Cooling  is  much  improved  on  a  damp  day  and 
a  motor  that  has  an  insufficient  cooling  system  will  naturally 
give  more  power.  Not  only  is  the  improved  cooling  due  to 
the  lower  temperature,  but  the  specific  heat  of  the  atmosphere 
is  much  higher  because  of  the  large  amount  of  moisture  car- 
ried by  it  and  therefore  the  air  is  capable  of  carrying  much 
more  heat  away  from  the  radiator  than  when  the  air  is  dry. 

Soak  Cylinders  in  Kerosene 

Editor  The  Automobile: — I  have  an  air-cooled  engine  and 
wish  to  thoroughly  clean  it  of  carbon.  Would  it  be  possible 
to  clean  carbon  out  by  putting  cylinders  into  a  pail  of  kero- 
sene and  leaving  same  for  about  a  day?  Thought  possible 
this  would  be  better  than  cleaning  with  tools  as  there  are  so 
many  corners  which  are  very  difficult  to  reach  and  clean 
thoroughly. 

New  York  City.  A  Readek. 

— As  long  as  you  are  going  to  remove  the  cylinders  it 
is  best  to  first  soak  them  in  kerosene,  as  you  suggest.  This 
will  not  remove  the  carbon,  probably,  but  will  merely  loosen 
it.  It  should  be  taken  off  by  scraping  with  a  soft,  blunt  metal 
tool  such  as  a  screw  driver.  It  should  not  be  hard  to  reach 
the  corners  when  the  cylinders  are  removed. 

Relieves  in  Neat  Motor 

Editor  The  Automobile: — Fig.  1  shows  a  motor  design. 


submitted  in  the  hope  that  some  will  agree  and  that 
who  do  not  will  offer  instructive  criticism. 

The  crankshaft  is  mounted  on  two  ball  bearings,  driving 
an  overhead  camshaft  through  spiral  gears  and  vertical  shaft, 
the  latter  having  irreversible  couplings,  a  helical  gear  near 
the  lower  end  and  spiral  at  the  top  for  driving  the  com- 
mutator and  fan.  The  commutator  is  advanced  automatically 
and  waterproofed.  The  fan  gearing  is  protected  from  shock  by 
a  spring  in  the  hub.  The  cylinders  resting  on  the  jacket  and 
head  and  vatve  covers  are  held  by  stud*  from  the  crankcase. 
With  the  power  plant  carried  by  the  main  frame,  the  sub- 
frame  is  absent,  and  on  removal  of  the  side  cover  the  con- 
necting-rod bearings  are  got  at  easily  without  draining  the 
oil.  Exhaust  and  intake  manifolds  are  one,  bolted  to  the 
head,  made  tight  by  copper-asbestos  gaskets.  The  carbureter 
gets  hot  air  from  a  stove  cast  on  the  manifold,  but  draws  the 
main  supply  through  a  tube  from  the  combined  filler  and 
breather  opening  on  the  other  side,  thus  heating  the  air  and 
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cooling  the  oil.  Submerged,  at  the  lower  end  of  the  vertical 
shaft,  the  oil  pump  connects  to  the  back  of  the  crankcase  by 
a  concealed  pipe,  thence  by  way  of  the  da»h  to  the  hollow  per- 
forated camshaft,  flowing  on  past  the  driving  gears  to  splash 
troughs  in  the  base  and  overflowing  into  the  sump.  Water 
connections  for  the  thermo-syphon  cooling  system  are  inter- 
changeable. 

In  the  details,  the  fewer  wrench  sizes  needed  the  better, 
even  by  using  bolts  larger  than  necessary,  with  all  capscrews 
slotted  for  a  screwdriver;  copper-asbestos  gaskets  where  pos- 
sible, strainers  in  the  gasoline  and  oil  systems  and  the  cylin- 
ders chamfered  for  easy  piston  replacement.  Dimension.",  say 
3.25  by  5.  An  attempt  has  been  made  to  design  simply, 
accessibly  and  efficiently. 

Loa  Angeles,  Cal.  A.  K.  Watcher. 


Dead  Gas  Docs  Not  Affect  Compression 

Editor  The  Automobile: — 1 — Is  it  possible  to  have  the 
dead  gas  in  the  clearance  of  a  gasoline  engine  lower  than 
atmosphere  at  the  end  of  exhaust  stroke? 

2 — If  it  were  at  15  pounds  the  square  inch  at  the  end  of 
the  exhaust  stroke  and  the  compression  60  pounds,  would  the 
gas  drawn  in  be  compressed  to  equal  only  45  pounds,  the 
other  15  pounds  being  a  dead  gas,  and  if  it  were  not  for  the 
dead  gas  in  the  clearance,  could  the  charge  taken  in  be  com- 
pressed still  more? 

DuShorc,  Pa.  Allen  Meehan. 

— 1 — The  pressure  of  the  gas  which  remains  in  the  cylin- 
der when  the  exhaust  valve  closes  may  drop  below  atmosphere 
under  just  one  condition.  If  the  motor  is  running  at  a  high 
speed  with  throttle  wide  open  the  gas  will  flow  out  into  the 
exhaust  pipe  at  a  very  high  speed,  so  that  when  atmospheric 
pressure  is  reached  the  gas  will  still  be  flowing  at  a  high 
speed  with  the  result  that  the  pressure  of  the  gas  will  be 
slightly  reduced  the  flow  is  stopped.  This  is  entirely  due  to 
the  inertia  of  the  out-going  gas  and  is  aided  by  the  shape  of 
the  exhaust  pipe  and  the  muffler. 

2—  No,  all  the  gas  in  the  cylinder  is  compressed  the  same 
•mount  whether  it  be  fresh  charge  or  burned  gas.  If  there 
were  no  dead  gas  in  the  clearance  no  difference  would  be 
made  in  the  pressure,  but  it  would  be  possible  under  ordinary 
operating  conditions  to  obtain  a  slightly  larger  charge  and 
also  more  perfect  running  at  slow  speed  would  be  obtained 
because  there  would  be  no  dead  gas  to  dilute  the  fresh  charge 
coming  in. 

First  American  V-Eight 

Editor  The  Automobile: — There  seems  to  be  a  popular 
impression  that  the  Cadillac  company  is  building  the  first 
eight-cylinder  car  in  the  American  market  of  American 
manufacture. 

If  my  memory  does  not  fail  me,  it  was  in  1906  or  1907  that 
Wm.  Hewitt,  manufacturer  of  the  Hewitt  truck,  put  out  an 
eight-cylinder  pleasure  car  with 
a  two-speed  planetary  gearset 
at  a  price  which  I  think  was 
$3,500.  The  engine  had  V-cyl- 
inders  similar  to  the  De  Dion 
eight. 

A  criticism  I  would  like  to 
make  about  many  of  the  present 
day  cars  is  concerning  the  plac- 
ing of  the  emergency  brake 
lever  so  far  away  that  the 
driver  has  to  lean  forward  a 
considerable  distance  to  grasp 
it,  thus  making  it  practically 
useless  in  an  emergency. 

While  on  the  subject  of  thin 


lever  I  would  like  to  add  that  I  have  a  strong  personal  dislike 
for  the  prevalent  thumb  ratchet  latch  and  infinitely  prefer 
the  old-fashioned  ones  worked  by  the  palm  of  the  hand. 

New  York  City.  A.  II.  W.,  Jr. 

— You  arc  right,  this  Hewitt  eight  was  brought  out  in  1906. 

Undoubtedly  there  are  many  cars  with  the  emergency 
brake  not  as  well  located  as  it  might  be  but  this  is  not  as 
serious  as  you  think. 

The  term  emergency  brake  is  misleading.  It  is  not,  as  a 
great  many  people  think,  a  powerful  brake  which  should  be 
used  when  a  quick  stop  is  to  be  made,  but  it  is  an  emergency 
brake  in  the  sense  that,  should  the  service  brake  fail,  the 
driver  has  another  brake  to  fall  back  on.  When  a  driver  is 
called  upon  to  make  a  quick  stop  he  invariably  uses  the  foot 
brake  first  because  he  can  apply  it  quicker,  second  because 
it  is  a  more  natural  movement,  and  third  because  it  generally 
happens  that  it  is  a  better  brak'r. 

A  brake,  whether  service  or  emergency,  should  be  able  to 
lock  the  rear  wheels  and  if  the  foot  brake  will  do  this  there 
is  no  advantage  in  using  the  emergency.  In  making  this 
statement  it  is  realized  that  a  car  will  not  stop  as  quickly 
when  the  wheels  are  locked  as  when  they  are  almost  locked, 
but  the  point  is  that  if  a  brake  is  capable  of  locking  the 
wheels  it  is  as  powerful  as  a  brake  can  be  made  and  if  the 
foot  brake  will  do  this  then  there  is  no  advantage  in  using 
the  emergency.  In  fact,  it  is  bad  driving  to  use  the  emerg- 
ency brake,  when  in  a  tight  corner,  if  the  foot  brake  is  in 
good  condition,  for  the  reason  that  in  order  to  operate  it  one 
hand  must  be  removed  from  the  steering  wheel  and  accidents 
are  more  often  avoided  by  quick  steering  than  quick  stopping. 
Quick  steering  requires  that  both  hands  be  on  the  wheel  and 
that  the  body  be  braced  for  steering  and  not  for  tugging  at 
the  emergency  lever. 


Oil  Causes  Spark  Plug  Trouble 

Editor  The  Automobile: — 1 — I  have  a  model  31  Buick  and 
would  like  to  know  whether  I  could  use  any  other  spark  plug 
than  an  A.  C.  to  advantage? 

2 —  Will  you  tell  me  where  the  oil  works  out  of  front  gears? 

3 —  I  have  had  to  cut  several  sand  blisters  on  my  smooth 
tread  tires.  Will  you  advise  me  what  to  buy  to  close  the  cuts 
to  keep  them  from  getting  larger? 

Pine  Bluff,  Arkansas.  E.  W.  Hightower. 

— 1 — Any  standard  make  of  spark  plug,  including  the  A.  C. 
should  be  satisfactory.  If  you  are  having  trouble  with  your 
spark  plugs  get  in  touch  with  the  maker  as  they  should  give 
satisfaction.  Possibly  your  spark  plug  trouble  is  due  to  too 
much  oil.  If  you  will  give  us  more  details  we  can  probably 
tell  you  what  is  wrong. 

2 — Most  likely  a  new  gasket  is  needed  between  the  timing 
gear  cover  and  the  crankcase.  It  is  possible  also  that  the  oil 
leaks  from  the  pump  shaft  or  crankshaft.  There  are  packing 
glands  to  prevent  oil  leaks  at  these  points  and  these  should  bo 
tightened. 


Fig.  1 — Two  vlowa  of  block  motor  with  combined  intake  and  exhauat  manifold  and  over  head  valve* 
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Fig.  Z— Left— Section  of  Oldemoblle  motor.    Right— Section  through 

Bulck 


3 — There  are  several  preparations  on  the  market  you 
night  use,  for  filling  these  holes.  Your  supply  dealer 
should  be  able  to  furnish  you  with  a  good  one.  You  might 
also  have  these  spots  vulcanized. 

Why  Ford  Motor  Runs  Fast 

Editor  The  Automobile: — 1 — I  am  told  that  the  Ford 
motor  gets  its  power  by  speed  or  that  it  runs  faster  than 
other  cars.    Is  this  so? 

2 —  Docs  it  not  get  its  power  by  having  a  low  reduction 
gear.  I  would  be  much  obliged  for  a  good  explanation  on  this 
(natter. 

3 —  I  am  told  also  that  the  Ford  motor  vibrates  because  it 
runs  so  fast? 

4 —  Is  it  not  because  it  is  not  machined  as  accurately  as 
«me  of  the  higher-priced  cars? 

6—  The  argument  was  that  it  had  to  run  faster  than  the 
Imperial  or  Case. 

6— Does  it  run  any  faster  to  develop  its  power  than  any 
other  of  the  same  bore  and  stroke? 

Page,  N.  Dak.  John  Shanks. 

— 1 — The  Ford  motor  does  not  run  at  a  higher  speed  than 
other  motors  of  this  size,  in  fact  many  motors  of  this  size 
operate  at  much  higher  speed.  As  you  know,  this  motor  has 
i  bore  and  stroke  of  3.75  by  4  inches  and  a  motor  with  so 
nmall  a  bore  naturally  has  reciprocating  parts  of  less  weight 
than  a  motor  with  a  larger  bore,  therefore  it  is  better  adapted 
to  higher  speeds  because  the  vibration  depends,  among  other 
things,  on  the  weight  of  the  reciprocating  parts,  namely  the 
pistons  and  connecting-rods.  Also  the  length  of  the  stroke 
has  an  efTect  on  the  maximum  speed  in  that  the  piston  speed 
with  a  short-stroke  motor  is  not  so  high  as  it  is  on  a  long- 
stroke  motor  running  the  same  number  of  revolutions  per 
minute.  The  lower  the  piston  speed,  the  less  the  wear  on  the 
pistons  and  cylinder  surfaces,  other  things  being  equal. 

The  fact  that  the  Ford  motor  does  run  faster  than  larger 
motors  is  not  an  evidence  that  it  is  overworked.  It  is  simply 
good  engineering  practice  based  on  well-founded  theory  and 
practical  experience  that  a  small  motor  should  run  faster 
than  a  large  one,  especially  one  with  a  large  bore. 

2—  Since  this  motor  is  designed  to  run  at  a  higher  speed  it 
must  have  a  lower  gear  reduction.  In  one  sense  you  might 
say  that  it  gets  its  power  by  the  use  of  the  lower  reduction, 
if  by  power  you  mean  ability  to  climb  hills,  but  this  is  true  of 
all  cars  using  motors  of  this  size — the  smaller  the  motor, 
the  higher  its  speed  and  the  lower  the  gear. 

3 —  Other  things  being  equal  the  greater  the  motor  speed 
the  greater  the  vibration  and  therefore  it  is  natural  that  the 
Ford  motor  will  vibrate  more  when  driving  the  car  at  a  cer- 
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tain  speed  than  if  it  had  a  low-speed  motor.  The  vibration 
however,  is  not  excessive. 

4 —  The  question  of  accurate  workmanship  does  not  enter 
into  the  proposition  to  any  great  extent. 

5 —  The  revolutions  per  minute  of  these  three  motors  at  • 
car  speed  of  'JO  miles  per  hour  are  approximately:  Case  25, 
7!t0;  Ford,  813,  and  Imperial  model  64.  840,  since  the  wheel 
diameters  and  gear  ratios  are  respectively:  34  inches  and  4 
to  1;  30  inches  and  3.ti3  to  1;  32  inches  and  4  to  1.  Accord- 
ing to  the  formula  which  was  published  recently  in  The  Au- 
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tomobile,  M  ,  where  S  =  speed  in  miles  per 

I) 

hour.  R  =  gear  ratio,  D  =  diameter  of  wheel  and  M  =  speed 
of  motor. 

Therefore  it  is  seen  that  the  Ford  is  not  an  unusually  high 
speed  motor. 

6 —  This  question  is  partially  answered  by  the  preceding 
one.  In  Europe,  the  home  of  high-speed  motors,  a  motor  for 
a  car  of  this  size  might  run  even  1,000  or  1,200  revolutions 
per  minute  at  a  car  speed  of  20  miles  per  hour. 

Robe  Attachment  for  Driver 

Editor  The  Automobile:— Fig.  3  shows  a  sketch  of  a  sim- 
ple robe  shield  which  enables  me  to  tuck  my  auto  robe  closely 
down  over  my  legs  and  feet  and  yet  permits  the  free  use  of 
gear  and  brake  pedals. 

To  make  this  robe  shield,  I  took  a  piece  of  fairly  stiff  wire, 
bent  an  eye  in  each  end,  and  then  put  two  bends  in  the  length 
of  the  wire  so  that  the  horizontal  portion  is  about  8  inches 
from  the  floor  of  the  car.  With  the  eye-ends  bent  to  lay  flat 
on  the  floor  boards,  the  shield  can  be  easily  screwed  to  the 
floor  boards  to  suit  the  convenience  of  the  user. 

Bangor,  Maine.  Fred.  H.  Clifford. 

Construction  of  Olds  and  Buick  Motors 

Editor  The  Automobile: — Will  you  please  illustrate  the 
new  Oldsmobile  small  four  and  Buick  motors  and  describe 
their  features  of  valve  construction? 

Birdgeport,  Conn.  S.  E.  D. 

— Fig.  2  shows  these  two  motors  in  section.  The  Oldsmo- 
bile is  at  the  left.  The  valves  are  in  the  head  which  is  de- 
tachable. The  valves  seat  directly  in  the  head  and  not  in 
cages.  The  valve  mechanism  is  fully  inclosed.  A  mushroom 
type  of  cam  follower  is  used. 

The  Buick  also  has  overhead  valves  but  the  details  are 
quite  different  from  the  Oldsmobile.  The  valves  are  carried 
in  cages  and  the  valve  mechanism  is  not  inclosed.  The  cam 
follower  is  a  roller. 

Questions  on  1911  Lozier 

Editor  The  Automobile: — 1 — I  have  a  1911-1912  Lozier, 
four-cylinder.  It  has  a  5.375  by  6,  bore  and  stroke.  Can  I 
use  a  Schebler  1  1-4  Model  S  carbureter  with  success? 

2 —  I  have  been  thinking  of  drilling  into  the  exhaust  pipe 
and  connecting  hot  air  to  this  carbureter  or  shall  I  connect 
hot  water  from  the  water  jackets? 

3—  It  has  a  multiple  disk  clutch  with  a  hole  drilled  in  the 
flywheel.  Is  this  an  oil  hole?  Does  this  clutch,  which  is  all- 
metal,  run  in  oil? 

4—  How  do  you  tighten  the  clutch? 

5—  Describe  the  oiling  system. 

6 —  How  fast  can  this  car  go,  cut  down?  I  have  a  racing 
sheet  metal  body  weighing  less  than  100  pounds,  tank  and 
all.  With  the  wind  resistance  cut  down  by  putting  on  a  wind 
cutter,  similar  to  the  one  used  by  Burman  in  the  Blitzen  Bcnz, 
what  speed  can  be  made?  One  connecting  rod  has  four  holes 
drilled  in  it 

7—  How  many  miles  should  I  get  on  a  gallon  of  gasoline? 
Brockton,  Mass.  Jas.  B.  Curlby. 
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— 1 — You  will  require  a  1.75-inch  carbureter  on  a  motor 
of  this  size.  The  1.25-inch  carbureter  you  have  will  not  do. 

2 —  Either  hot  air  or  hot  water  are  good  and  both  are  bet- 
ter. Do  not  drill  a  hole  in  the  exhaust  pipe,  but  Tit  an  ex- 
haust stove  around  the  pipe.  The  hot  air  connections  can  be 
purchased  from  your  supply  dealer  or  from  almost  any  car- 
bureter company. 

3 —  Your  description  is  not  very  clear,  but  there  is  an  oil 
plug  in  the  clutch  case  which  must  be  removed  when  the 
clutch  is  to  be  filled  with  oil.  Ordinary  cylinder  oil  should 
be  used.    All  metal-to-metal  clutches  run  in  oil. 

4 —  The  clutch  is  adjusted  by  the  collar  just  back  of  the 
clutch  case.  By  turning  it  one  way  or  the  other  the  adjust- 
ment is  tightened  or  loosened. 

5 —  The  oiling  system  used  on  the  1911  Lozier  consisted  of 
a  mechanical  oiler  driven  from  tht  crankshaft  which  drew  its 
oil  from  a  large  tank  at  the  side  of  the  car.  Oil  was  delivered 
from  the  oiler  to  sight  feeds  on  the  dash,  from  whence  it  ran 
to  the  motor.  At  high  speeds  the  hand  pump  is  also  used, 
this  pump  drawing  oil  direct  from  the  large  oil  tank  and  in- 
jecting it  into  the  motor. 

6—  Eighty  miles  an  hour  is  a  fair  estimate  although  under 
very  favorable  conditions  you  might  get  more.  In  order  to 
reach  this  speed  you  will  probably  require  a  higher  gear  ratio. 

The  fact  that  only  one  connecting-rod  is  drilled  will  throw 
the  motor  out  of  balance  at  high  speeds.  Either  all  should 
be  drilled,  or  none.  The  connecting-rods  should  be  brought 
to  exactly  the  same  weight  and  so  should  the  pistons. 

7 —  The  mileage  you  will  obtain  will  vary  roughly  from  « 
to  11  miles  depending  on  the  condition  of  your  car,  the  ad- 
justment of  the  carbureter,  topography  of  the  country,  lh» 
*peed  and  frequency  of  stops,  etc. 

Why  Motor  Starts  Hard 

Editor  The  Automobile: — I  have  a  friend  who  has  a  1913 
Ford  model  T  who  finds  it  impossible  to  start  the  motor  or 
cause  the  vibrator  to  buzz  by  switching  on  the  ignition  with 
switch  lever  turned  to  the  battery  side  of  coil  and  moving 
the  spark  lever  from  one  end  of  its  arc  to  the  other  which 
does  not  close  the  contact  at  commutator  to  any  cylinder  to 
be  fired,  as  the  engine  seems  to  stop  with  no  cylinder  under 
compression,  but  by  giving  the  crank  a  quarter  of  a  turn  it 
will  hit  all  right.  The  car  is  fitted  with  a  master  vibrator 
and  four-unit  coiL  The  timing  is  geared  correctly  in  mesh 
by  prickpunch  marks  as  assembled  at  factory.  The  commu- 
tator is  set  according  to  Ford  instruction  book.  Otherwise 
the  motor  runs  very  well.  Can  you  give  me  the  reason  why 
we  cannot  close  the  contact  at  timer  with  spark  lever,  when 
the  motor  is  at  rest? 

Piermont,  N.  H.  Burton  M.  Flint. 

—You  should  be  able  to  obtain  a  spark  in  some  cylinder  no 
matter  what  the  position  in  which  the  motor  stops,  providing 
you  move  the  spark  lever  from  one  end  of  the  quadrant  to  the 
other.  The  fact  that  you  do  not  would  indicate  that  the 
advancing  mechanism  was  binding  at  some  point  This  seems 
to  be  the  only  explanation  and  we  believe  that  if  you  examine 
the  linkage  carefully  you  will  find  that  there  is  something 
that  prevents  the  spark  lever  from  routing  the  timer  through 


Short-Circuit  Makes  Miss 

Editor  The  Automobile: — 1 — A  Ford  car  cranked  up  to 
firing  position  on  number  1  cylinder,  fires  on  number  1  nicely 
and  also  leaks  electricity  on  to  numbers  2  and  3,  so  it  will 
a  gap  of  from  1-64  to  1-32-inch.  The  coil  box  and 
wires  were  changed,  but  did  not  do  it  any  good, 
the  cause? 

2— What  is  the  best  moderate  priced  gasoline  tank  pump 
ibLainable,  and  what  do  they  cost? 
Lyndonville.  Vt.  H.  O.  Allen. 


— 1 — Possibly  the  insulation  in  the  commutator  is  defective. 
Examine  it  carefully.  You  state  that  the  coil  box  and  com- 
mutator wires  were  changed,  but  it  is  not  clear  whether  you 
mean  that  new  wires  with  good  insulation  were  substituted 
or  the  old  wires  were  simply  connected  differently  so  that  it 
could  be  determined  whether  the  trouble  was  in  the  wiring  or 


Run  the  motor  in  the  dark  and  sec  if  you 
spark  at  some  point.  Also  examine  all  insulation  carefully, 
as  some  of  it  may  be  defective.  Are  the  high-tension  wires 
close  together  so  that  the  spark  might  jump  from  one  to  the 
other  if  the  insulation  were  poor?  Possibly  there  is  a  short- 
circuit  at  the  terminals'  in  the  dash. 

2 — It  is  against  our  policy  to  answer  questions  of  this  kind. 
We  cannot  give  information  of  this  character  and  be  fair  to 
all  concerned.  We  would  need  extensive  practical  experience 
with  all  gasoline  pumps  if  we  did.    Wo  cannot  take  other*' 


To  Determine  Lamp  Consumption 

Editor  The  Automobile: — 1 — What  is  the  formula  for 
finding  the  amperes  consumed  in  a  lighting  syatem  where 
candle  power  and  voltage  are  given? 

2 —  Why  do  electric  light  buibs  for  automobiles  go  by 
candle  power  instead  of  watts? 

3—  Is  the  following  alternating  or  direct:  Storage  battery 
current;  low-tension  magneto  current  before  reaching  coll. 
high-tension  magneto  current  before  reaching  coil. 

Brooklyn,  N.  Y.  Leo  Schornstein. 

— 1 — A  simple  rule  to  use  when  the  watt^hour  consumption 
of  the  lamp  bulb  is  known  is  to  use  the  following:  Headlights 
require  1  watt  per  candle  power  and  side  and  tail  lamps  1.4 
watts  per  candlepower.  The  ordinary  6-volt,  16-candlcpower 
tungsten-filament  head  lamp  consumes  240  watts  which  result 
is  arrived  at  by  multiplying  the  candlepower  1G  by  the  vol- 
tage 6  by  the  amperage  2.5.  In  the  same  way  the  watt- 
hour  consumption  of  a  6-volt,  C  candlepower  side  lamp 
is  744,  since  it  consumes  1.4  amperes  (G  x  1.4  x  1.4  x  6). 

2—  Apparently  there  is  no  good  reason  for  rating  auto- 
mobile lamp  bulbs  according  to  the  candlepower  instead  of 
the  watt-hour  consumption  except  that  the  automobile  owner 
is  more  interested  in  the  former  than  the  latter,  although 
with  a  given  lamp  efficiency  one  term  is  just  as  descriptive 
as  the  other,  there  being  a  definite  relation  between  the  two. 

3 —  Storage  battery  current  is  direct  and  magneto  current 
alternating,  whether  the  magneto  be  a  so-called  high-tension 
or  low-tension  type.  There  is  no  difference  in  principle  be- 
tween these  two,  the  difference  is  in  the  placing  of  the  com- 
ponent parts.  In  the  high-tension  magneto  the  coil  is  situated 
on  the  armature  and  the  armature  winding  and  the  low- 
tension  winding  of  the  coil  are  one  and  the  ume,  but  there 
is  no  difference  in  the  character  of  the  current  such  as  you 
suggest  by  your  question. 

The  high-tension 
current  which  goes 
to  the  spark  plugs 
is  also  an  alternat- 
ing current  al- 
though the  current 
to  a  given  spark 
plug  is  always  in 
the  same  direction. 
If  the  firing  order 
is  1,  2,  4,  3,  then, 
the  current  flows 
in  one  direction  to 
cylinders  1  and  4, 
and  reverses  itself 
when  going  to  cyl- 
2  and  3. 


3 — Slmpla  wlr*  fitting  dailgned  by 
«  lap  rob*  away  from  tht 
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FROM  time  immemorial  it  has  been  a  habit  of  the 
world  to  distrust  innovation,  for  its  own  sake ; 
to  refuse  to  see  the  good  in  anything  new  until  the 
minority  of  progressive  men  forced  the  inert  major- 
ity's attention.  But  sometimes,  when  once  started 
upon  an  appreciation  of  this  kind,  when  once  accus- 
tomed to  accepting  new  ideas,  the  very  doing  so  be- 
comes a  habit.  A  man  who  has  several  times  in 
quick  succession  had  his  natural  inertness  overcome, 
seems  actually  to  call  out  for  a  continuance  of  the 
process  and  to  distrust  absence  of  novelty. 

In  the  automobile  world  the  public  has  had  preju- 
dice after  prejudice  broken  down  till  the  car  has  be- 
come a  part  of  almost  every  man's  daily  life.  Mean- 
while engineers  have  seen  cherished  notions  de- 
stroyed and  hitherto  impossible  mechanisms  per- 
forming constant  marvels.  To  a  point  this  is  good, 
if  progress  of  any  kind  is  desirable,  but  it  has  a  cer- 
tain danger,  for  the  lust  for  new  worlds  to  conquer 
by  the  engineer,  and  the  ready  acceptance  of  any- 
thing new  by  the  public,  combine  to  make  easy  the 
development  of  really  new  ideas  at  such  a  rate  as  de- 
fies any  proper  consideration  of  them.  To  strike  a 
proper  balance  between  desirable  initiative  and  dis- 
content with  things  we  know  and  trust  is  always 
difficult,  but  initiative  is  only  valuable  when  it  is 
genuine  and  discontent  is  only  excusable  when  it  is 


reasonable.  Automobile  users  and  makers  are,  like 
other  people,  apt  sometimes  to  fail  in  a  proper  gaug- 
ing of  this  balance,  which  idea  is  suggested  at  the 
moment  by  a  tendency  to  neglect  some  points  which 
are  really  worthy  of  initiative  attention,  and  to  let 
their  progressive  ambition  loose  upon  other  points 
which  might  well  wait. 

Thermal  Efficiency 

C^HEAP  gasoline  has  caused  one  of  the  fundamen- 
^  tal  shortcomings  of  the  automobile  to  be  neg- 
lected by  users  and  manufacturers  alike,  for  even  in 
the  commercial  field  where  the  matter  is  far  more 
important  the  amount  of  work  that  we  get  from 
each  gallon  of  fuel  consumed  is  lamentably  small. 
It  is  small  all  through,  too,  small  in  the  motor,  les- 
sened in  the  transmission  and  lessened  far  more  in 
getting  from  the  axle  to  the  road.  In  preparing  a 
racing  car  for  the  track  or  for  the  road  a  great  deal 
of  time  is  spent  in  overhauling  the  running  gear  of 
the  chassis,  in  freeing  the  shafts  in  gearbox  and 
axle,  in  seeing  that  the  ball  races  in  the  front  and 
rear  road  wheels  turn  with  the  minimum  of  effort, 
and  so  forth.  Often  this  process  alone,  without  any 
tuning  of  the  motor  will  result  in  quite  considerable 
increase  of  speed;  showing  clearly  the  amount  of 
power  that  ordinarily  is  thrown  away  in  the  bear- 
ings. And  all  this  power  has  to  be  paid  for  in  dollars 
and  cents ;  it  easily  may  amount  to  quite  a  sum  when 
figured  over  a  year's  mileage.  Things  have  improved 
slowly,  the  case  is  no  longer  as  bad  as  it  was  once 
upon  a  time,  but  there  has  never  been  any  concerted 
concentration  of  effort  towards  obtaining  higher 
overall  efficiency  in  the  every-day  automobile,  nor 
has  the  user  demanded  better  results.  It  is  a  boon 
of  the  future,  is  the  really  low-cost-of-running  car, 
and  initiative  given  to  this  end  is  given  worthily 
with  good  promise  of  satisfactory  results. 

« 

Cheaper  Fuels 

IT  has  become  a  habit  to  look  forward  to  the  day 
when  cheaper  fuels  will  be  available,  and  their 
coming  is  often  regarded  as  a  certainty,  but  is  it? 
The  tendency  is  surely  the  other  way,  and  though  we 
may  hope  for,  and  may  even  make  great  efforts  to 
produce  some  new  liquid  that  will  replace  gasoline, 
the  possibility  of  so  doing  remains  no  more  than 
possibility.  On  the  other  hand,  there  is  certainty 
that,  if  we  would  take  the  trouble,  we  could  get  vast- 
ly more  work  out  of  the  gasoline  we  have  and  shall 
continue  to  have  for  many  years  to  come.  Steam  en- 
gineers have  never,  in  a  century  of  development, 
been  satisfied  with  the  thermal  efficiency  of  their  boil- 
ers and  engines.  There  is  no  more  reason  for  auto- 
mobile men  to  be  content  with  the  uneconomical 
nature  which  their  product  assumes  when  viewed 
from  the  first  principles  of  mechanics. 

All  through  the  chassis  there  is  work  to  be  done, 
from  the  carbureter  that  makes  the  gas  to  the  tire 
that  conveys  the  effort  to  the  road  and  the  body 
lines  that  facilitate  the  passage  of  the  car  through 
the  atmosphere. 
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Government  Buys  Up  Australian  Trucks 

Industrial  Firms  Replacing  Lost  Equipment  with  Any- 
thing to  Meet  Requirements — Many  Light  Delivery 
Cars  in  Use — Passenger  Car  Market  Is  Improved 


SYDNEY,  AUSTRALIA,  Dec.  10—  Every  truck  suitable 
for  war  conditions  in  Australia  has  been  bought  up  by 
the  government  under  compulsory  orders.  In  New  South 
Wales  and  Victoria  160  have  been  secured  and  it  is  expected 
that  100  will  be  obtained  from  the  other  states,  making  a 
total  of  260.  There  is  not  a  3-ton  truck  available  in  Australia 
today,  and  industrial  firms  that  have  lost  their  trucks  are 
purchasing  anything  to  meet  their  requirements. 

The  motor  truck  industry  in  Australia  is  growing  as 
rapidly  as  the  pleasure  vehicle.  A  large  number  of  light 
delivery  vehicles  mounted  on  Ford,  Overland,  Buick  and 
Studebakcr  chassis  are  being  used  for  city  and  suburban 
delivery.  They  have  a  load  capacity  of  500  pounds.  Business 
interests  are  rapidly  discovering  the  utility  of  such  vehicles. 
In  Melbourne  a  number  of  three-wheel  German  vehicles  are 
in  use.  Many  Australian  agents  arc  today  seriously  consider- 
ing the  advisability  of  light  delivery  trucks  of  American 
make  to  meet  these  various  requirements. 

The  passenger  car  Industry  In  Australia  Ik  meeting  with  a  de- 
cidedly  Improved  market  at  present.   When   war  broke  out  sales 


completely  »lumi>cd  but  today  the  Industry  Is  rw-ovcring  and  condi 
tions  ure  fairly  good  with  the  exception  of  South  Australia.  The 
whule.  of  this  country,  at  the  present  time,  la  thriving  on  a  eredlt 
system,  in  other  words,  everybody  is  trading  on  credit,  and  It  Is 
dltllcult  to  say  how  long  people  can  endure  this  strain  The  ran- 
monwealth  government,  which  controls  the  affairs  of  the  country. 
Is  short  |6.-.,u*i0.000,  and  has  started  a  revival  of  the  Import  tariff 
The  tariff  on  motor  cars  from  Great  Britain  remains  unaltered 
but  there  1m  a  j  ii*r  cent,  advance  on  chassis  import^!  from  foreign 

countries.   Including  tie   1'nlted   Slates.     Hoods,   wheels,   etc..  have 

risen  to  45  per  cent-,  an  Increase  of  &  per  rent  against  the  foreigne  r 
The  duty  on  tires  from  Great  Uritain  has  risen  from  2?  tents  per 
pound  weight  to  37;  and  that  on  foreign  made  tires  from  37  cents 
per  jxnjnd  to  There  is  an  Increase  in  duty  on  gasoline  of 

cent  per  gallon,  Ihe  duty  now  Im  lug  ■•  cents  per  gallon  against  the 
foreigner. 

The  whole  of  the  motor  trade  In  this  country  Is  glad  'hat  the 
tariff  on  automobile  bodies  remains  unaltered  because  otherwise 
any  increase  on  the  body  would  mean  that  the  chassis  would  be 
imported  and  the  bodies  manufactured  locally.  At  present  there 
l«  not  a  firm  In  Australia  that  could  start  body  building 


to  Race  at 

Indianapolis,  Ind.,  Jan.  20— Special  TeUoram—Rene 
Thomas,  winner  of  the  600-mile  race  in  1914,  has  cabled  the 
management  of  the  Indianapolis  Speedway  that  he  will  again 
take  part  in  the  classic  this  year.  Thomas  did  not  specify 
what  car  he  will  drive. 

Reo  Truck  Assets  $1,028,312.26 

Lansing,  Mich.,  Jan.  18— The  balance  sheet  of  the  Reo 
Motor  Truck  Co.,  for  the  fiscal  year  ending  Aug.  31,  1914, 
shows  assets  totaling  $1,028,312.26. 

The  current  assets  total  $742,669.04,  in  which  is  included 
cash  on  hand  and  in  the  banks,  plus  interest,  the  total  being 
$202,006.79;  aotcs  receivable  and  accrued  interest  thereon 
$10,642.65;  accounts  receivable  from  the  Reo  Motor  Car  Co., 
$62  637  20;  inventories,  $339,364.13;  and  unexpired  insurance, 
$1376.24. 

The  capital  assets  aggregate  $185,072.41,  which  includes 
land  and  building  valued  at  $88,520.38;  office  furniture  and 
factory  equipment  is  recorded  at  $77,443;  patterns,  dies,  jigs 
and  tools.  $18,431.60;  patents  and  goodwill  are  valued  at 

*2The°current  liabilities  total  $149,429.19.  The  capital  as- 
sets total  $1,028,312.26  which  includes  capital  stock  issued, 
$937,260,  and  surplus  of  $91,462.26. 

N.  Y.  Automobile  Fines  Go  to  State 

Albany.  N.  Y.,  Jan.  18 — Secretary  of  State  Hugo  states 
that  all  fines  collected  for  violations  of  local  ordinances 
regulating  the  speed  of  motor  vehicles  in  cities  of  the  first- 
class  must  be  turned  over  to  the  State  treasurer. 

Syracuse,  N.  Y.,  Jan.  15— For  the  6  months  ending  Decem- 
ber 31.  the  sales  by  the  Franklin  Automobile  Co.,  Syracuse, 
increased  64  per  «nt-  over  tnc  previous  6  months,  while  sales 
for  the  12  months  ending  December  31  increased  60  per  cent, 
over  the  sales  the  previous  12  months. 

The  total  sales  in  1914  exceeded  the  sales  of  any  12  months 
in  the  company's  history,  and  December  was  the  largest 
month  the  company  ever  had.  The  Franklin  factory  has  been 
on  full  time  continuously  and  beginning  with  January  the 
output  was  increased  30  per  cent,  over  1914. 

New  York  City,  Jan.  15— The  price  of  gasoline  was  re- 
duced 1  cent  today  by  the  Standard  Oil  Co.  Garages  in  the 
city  are  now  receiving  gasoline  in  sealed  steel  tanks  at  12 
cent*  a  gallon.    The  new  consumers'  price  is  14  cents. 


For  a  Motor  Transportation  Army  Reserve 

Washington,  D.  C,  Jan.  13— Lindley  M.  Garrison,  Secre- 
tary of  War,  has  made  his  report  to  the  President  on  the 
operations  of  that  department  during  the  past  year.  Report- 
ing on  the  motor  transportation  facilities  of  the  U.  S.  army, 
he  states:  "The  universal  utilization  of  motor  transporta- 
tion in  the  present  war  has  vastly  increased  the  mobility  of 
armies.  It  is  necessary  that  we  keep  abreast  of  the  times 
in  utilizing  motor  vehicles  for  army  transportation.  It  might 
be  well  worth  while  to  devise  ways  and  means  of  organizing 
into  a  volunteer  motor  transportation  reserve  the  motor  vehi- 
cles adaptable  to  military  use  now  in  the  hands  of  private 
citizens." 


Washington,  D.  C,  Jan.  16 — During  a  recent  hearing  be- 
fore the  senate  committee  on  military  affairs  on  a  bill  sub- 
mitted by  the  war  department  contemplating  the  acquisition 
of  motor  cars  and  other  motor  transportation  facilities  by 
the  army  in  time  of  war,  some  surprise  was  manifested  by 
some  members  of  the  committee  that  there  was  already  no 
general  statute  in  existence  that  gives  the  military  authori- 
ties power  to  take  over  property  of  this  kind  in  case  of  emer- 
gency, and  it  seemed  to  be  regarded  as  necessary  to  have  such 
a  law. 


The  war  department  is  engaged  in  working  out  the  details  of  a 
scheme,  ns  contemplated  in  the  proposed  hill,  whirh  Includes  the 
preparation  of  a  list  of  owners  of  motor  vehicles  to  the  end  that 
there  may  be  expeditious  negotiation*  for  their  use  In  time  of  war. 
However,  some  familiar  with  conditions  in  this  country  are 
inclined  to  a  belief  that  an  effort  In  this  direction  amounts  to  time 
wasted. 

It  is  likely  the  matter  will  receive  much  attention  when  fongress 
takes  up  the  subject 

Metropolitan  S.  A.  E.  to  Discuss  War 

Nkw  York  City,  Jan.  20 — The  Metropolitan  section  of  the 
Society  of  Automobile  Engineers  will  be  addressed  Thursday, 
January  28,  on  the  foreign  motor  car  situation,  by  A.  Ludlow 
Clayden,  who  has  recently  arived  from  Great  Britain.  The 
meeting  will  take  place  at  the  Automobile  Club  of  America 
at  8  p.  m. 

New  York  City,  Jan.  18— Roland  R.  Conklin,  Stanley  L. 
Conklin  and  Harold  B.  Weaver,  all  of  1  Wall  street,  this  city, 
have  formed  the  Gas-Electric  Motorbus  Corp.,  in  Eddyville, 
N.  Y.  with  a  capital  of  $10,000.  They  will  manufacture 
motorbuscs. 
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Trucks  Lead  in 
November  Exports 

842  Commercial  Vehicles  and 
776  Passenger  Cars — 

France  Is  Largest  Buyer 

WASHINGTON,  D.  C,  Jan.  15— Automobile  and  truck  ex- 
ports for  November,  1914,  amounted  to  $2,8711,177,  as 
compared  with  $1,782,227  in  the  same  month  in  1913.  Dur- 
ing the  11  months  ended  November  the  number  of  motor 
vehicles  exported  decreased  from  24,500,  valued  at  $24,877,- 
037,  in  1913,  to  23,189,  valued  at  $24,121,037,  in  1914.  A  total 
of  1,618  motor  vehicles  was  exported  in  November,  1914,  842 
of  them  being  commercial  vehicles  and  776  being  passenger 
cars.  Last  year  for  the  same  period,  1,771  motor  vehicles 
were  exported,  1,707  of  them  being  passenger  cars  and  only 
sixty-four  being  commercial  vehicles. 

Our  biggest  buyer  was  France  with  695  cars.  The  United 
Kingdom  was  next  with  404  cars.  Both  of  these  were  in- 
creases over  last  year's  purchases,  France  then  having  only 
bought  eighty-seven  and  the  United  Kingdom,  321.  These 


from  London  to  this  city  at  an  early  date,  the  necessary  bond 
having  been  filed,  and  other  requirements  in  connection  with 
the  terms  for  lifting  the  embargo  having  been  complied  with. 

Receivers  of  crude  rubber  in  Para  and  Manaos  have  ar- 
ranged with  the  Federal  government  for  a  loan,  with  rubber 
as  collateral.  An  originul  deposit  of  $915,000  had  been  made 
with  the  Bank  of  Brazil.  The  plan  calls  for  further  deposits, 
but  the  cables  state  that,  as  the  terms  are  indefinite,  the  hold- 
ers of  rubber  are  already  becoming  nervous,  and  are  inviting 
bids  for  their  supplies. 

This  action,  it  is  explained,  was  taken  with  a  view  to  sus- 
taining the  price  of  the  Brazilian  product,  against  the  time 
that  the  embargo  on  plantation  grades  would  be  lifted  by  the 
English  government.  Recently  a  steamer  from  Brazil  dis- 
charged a  cargo  of  1,300  tons  of  crude  rubber  here.  Another 
is  due  January  16,  which  has  1,100  tons  on  board,  and  still 
another  left  Para  January  13  with  531  tons,  which  amount 
it  is  expected  will  be  increased  to  at  least  1,000  tons  at 
Manaos. 

The  Goodyear  Tire  &  Rubber  Co.,  Akron,  O.,  which 


are  the  only  two  countries  showing  a  gain  in  purchs 
the  United  States. 

One  interesting  point  is  brought  out  in  the  tire  exports. 
Germany  did  not  buy  any  tires,  according  to  the  tables,  while 
England  bought  $100,970  worth,  as  compared  with  $32,375  in 
November,  1913.  For  the  11  months  ending  November,  Eng- 
land purchased  $1,275,925  worth  of  tires  from  the  United 
States,  showing  another  increase,  the  November,  1913  ex- 
ports being  $1,230,794.  Tire  exports  dropped  from  $3,615,214 
to  $3,014,220  for  the  11  months  ending  November.  November, 
1914,  tire  exports  were  $210,308  as  compared  with  $134,083. 


Rubber  Shipments  on  the  Way 

New  York  City,  Jan.  15 — Permits  have  been  granted  by 
the  English  government  to  the  United  States  Rubber  Co.  to 
resume  the  shipments  of  plantation  grades  of  crude  rubber 


inconvenienced  by  the  embargo,  having  anticipated  possible 
disturbances  owing  to  the  war  by  carrying  larger  stocks  than 
usual,  states  that  the  factory  production  for  November  was 
20  per  cent,  greater  than  last  November,  and  the  factory 
production  for  December  was  33  per  cent,  greater  than  last 
December.  During  the  embargo  the  rubber  has  been  coming 
into  Canada  and  stored  in  Toronto.  The  company  states  it 
has  more  than  1,000  tons  of  crude  plantation  rubber  in  stor- 
age there. 

A  cable  has  been  received  by  the  B.  F.  Goodrich  Co.  statin* 
that  the  first  shipment  of  East  India  plantation  rubber  from 
England  since  the  embargo  went  into  effect  would  leave 
Liverpool  on  the  Lusitania  January  16. 

To  Reorganize  Sphinx  Motor  Car  Co. 

York,  Pa.,  Jan.  15— The  Sphinx  Motor  Car  Co..  York,  Pa., 
which  started  operations  during  the  latter  part  of  September 
last,  will  be  reorganized,  which  will  bring  into  the  concern 
considerable  New  York  City  capital.  This  action  will  be 
taken  at  a  meeting  of  the  directors  to  be  held  within  the  next 
week.  The  stock  of  three  Lancaster  men,  who  have  been 
identified  with  the  company  since  its  organization,  will  be 
acquired  by  representatives  of  several  New  York  banks.  The 
reorganization  will  mean  a  big  increase  in  the  output  of  the 
York  factory  and  the  putting  on  of  additional  employes. 

The  capitalization  of  the  company,  which  is  $100,000,  will 
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Automobile  Securities  Quotations   Market    Reports    for    the  Week 


NEW  YORK  CITY.  Jan.  19— Automobile  and  allied  stocks, 
following  their  pood  showing  of  a  week  ago  revealed 
even  greater  strength  during  the  past  7  days.  As  a  matter 
of  fact  the  whole  market  showed  a  much  stronger  tone.  The 
gains  of  the  automobile  stocks  are  the  logical  results  of  the 
increased  business  of  the  manufacturers  due  to  the  European 
war  and  the  largely  increased  buying  by  farmers  who  nave 
profited  by  war  conditions.  Among  the  large  gains  to  be 
noted  during  the  week  are:  Firestone  common,  17;  General 
Motors  common,  3,  and  preferred  2;  Goodrich  common,  5  and 
preferred  3  1-2;  Goodyear  common,  6;  Kelly-Springfield  com- 
mon, 3  and  second  preferred.  5;  Maxwell  common.  1-2,  first 
preferred  6  1-2  and  second  preferred,  3,  a  consistent  gain; 
Miller  Rubber,  8;  Studebaker  common,  5  and  preferred 
2  1-2;  U.  S.  Rubber  common,  5  1-2;  Vacuum  Oil,  4;  Willys- 
Overland  common,  1  and  preferred  3. 
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be  materially  increased  with  the  change.  The  capacity  of 
the  plant  now  is  about  ten  cars  a  week.  As  soon  as  the  re- 
organisation is  effected  this  will  be  increased  to  eight  cars  a 
day  Orders  are  now  on  the  book  for  2,500  cars  and  dealers 
are  being  booked  daily  to  handle  the  cars  throughout  the  dif- 
ferent part*  of  the  country. 

The  retiring  directors  are:  Howard  Rohrer,  J.  B.  Kohrer 
and  Harry  H.  Bard,  of  Lancaster.  The  officers  arc:  Theodore 
C.  Aumcn.  Reading,  president;  J.  B.  Rohrer,  secretary  and 
treasurer;  H.  R.  Averill,  York,  manager  and  director  of 
Farnet  T.  Gilliard,  superintendent  and  engineer. 


Willys  Sells  Gramm  and  Garford  Interests 
Lima.  O.,  Jan.  18—  According  to  an  announcement  made 
January  17,  John  N.  Willys  has  withdrawn  from  the  Gramm 
Motor  Truck  Co.  of  Lima,  which  he  gained  control  of  several 
wars  ago  by  purchasing  more  than  $500,000  of  the  $75(1.000 
common  stock  of  the  corporation.  The  capital  of  the  company 
is  $1,250,000.  Willys  interests  have  also  been  disposed  of 
in  the"  Garford  motor  truck  company,  Elyria,  O..  and  the 
Gramm  and  Garford  agencies  in  Boston.  New  York  and 
Philadelphia. 

Th»  rialerr-Joneii  Co.  of  Canton,  widely  known  an  Industrial 
h*n^r»rwlll  b*  the  dominant  factor  In  the  reor,nnl«ttlon  of  th« 


NEW  YORK  CITY,  Jan.  20 — A  number  of  important 
changes  in  oil  and  lubricants  occurred  in  this 
week's  market  reports.  Fish  oil.  Menhaden,  closed  at  $0.41 
ut  a  gain  of  S0.U3,  Linseed  oil  experienced  a  gradual  rise 
during  the  week,  closing  at  SO.fiO,  a  gain  of  $0.00.  The  lin- 
seed oil  market  at  Muluth  continued  easy  with  quiet  trading. 
The-Standard  Oil  Co.,  on  Friday  diopped  the  price  of  gaso- 
line to  $0.12  a  gallon  to  the  garage  men  and  to  $0.14  a  gal- 
lon to  the  consumers.  Cottonseed  oil  closed  with  a  steadier 
tone,  at  a  gain  of  $0.55  a  barrel.  The  metal  markets  were 
fairly  steady  this  week,  tin  being  the  only  one  with  fluctuat- 
ing prices.  This  metul  went  down  to  $:::;.00  and  then  up 
to  $:i:i.75,  and  closing  at  ?:i:!.f'.r.,  a  gain  of  $0.05.  It  is  stated 
that  shipments  of  tin  from  the  Settlements  this  month  will 
be  close  to  6,000  tons.  Copper  prices  were  steady  during  the 
week  with  prices  holding  strong  around  $0.1.'{  3-4  a  pound. 
The  impression  here  in  regard  to  the  European  question  on 
copper,  is  that  the  recent  sales  of  25.000,000  pounds  each  re- 
ported to  Russia  and  Japan,  indicate  the  disposal  of  the 
contraband  copper  which  has  been  captured  by  Great  Britain 
since  the  war  began;  the  balance  of  the  captured  supplies 
being  divided  between  Great  Britain  and  France.  Domestic 
consumers  have  bought  little  or  no  copper  in  the  last  few 
days,  and  nt  no  time  have  home  purchases  been  heavy.  Lake 
topper  is  still  quite  freely  offered. 
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eroae    1.50       1  J:>       I  SO       1.50       1.50       1  50  
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rampany.  The  h»nkln|r  rompnnv  ha«  nrqulr«-il  from  Mr.  Willys  all 
of  hln  Intereals  ami  a  meeting  win  liehl  with  the  I.imn  i 
roiiJilMiliiit  of  P.  C.  Dunn.  Henry  Uolsel.  Sr  .  K.  A.  Mnclielh. 
Kreuh.  K  A  Crnmm.  J  K  Mnrrta,  I>  4V.  Mnrrla,  li  K.  O'Connor. 
F.  X.  Seller.  C.  I.  Wall,  C.  W.  Wrrnt,  Jonna  Wohlgemuth  and 
l\   A  Knhle. 

K.  A.  Williams,  Jr ,  formerly  In  ohanre  of  the  L4ma  plant 
for  the  Willys-Overland  Co.  will  l>e  president  and  tteneral  mnnnser. 
The  Orurrtrn  ionip.tiiy  will  make  and  aell  Gramm  and  Oarford 
truck*  at  I.inia 

Stewart-Warner  Stock  la  Listed 

New  York  City,  Jan.  15 — The  listing  committee  of  the 
New  York  Curb  Market  Assn.  has  admitted  to  quotation  the 
100,000  shares  of  common  stock  of  the  Stewart-Warner 
Speedometer  Corp.  of  the  par  value  of  $100.  The  Columbia 
Trust  Co.  is  the  transfer  agent  and  the  Brooklyn  Trust  Co. 
is  the  registrar  for  the  stock. 

The  quarterly  directors'  meeting  of  the  Stewart-Warner 
Speedometer  Corp.  will  be  held  in  Chicago  shortly  for  action 
on  the  dividend  due  February  1. 

Ten  Broeck  Tire  to  Resume  Feb.  1 

LocisviLIJt,  Ky.,  Jan.  18 — The  plant  of  the  Ten  Broeck 
Tire  Co.,  this  city,  will  resume  operations  February  1  with  a 
full  force  of  employees.  According  to  President  Lewman  the 
plant  has  been  closed  since  December  14  on  account  of  the 
rubber  embargo  and  the  recent  lifting  of  this  will  enable  the 
company  to  ship  a  large  supply  which  has  been  bought  in 
London. 

The  stockholders  of  the  company  met  this  week  at  the  fac- 
tory and  re-elected  all  the  directors,  as  follows:  Fred  Haupt, 
Dr.  F.  L.  Koontz,  Dr.  Henry  E.  Tuley,  R.  T.  Durrett.  W.  N. 
Cox  and  EL  L. 
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To  Urge  Complete 
Reciprocity 

Abolish  Non-Resident  Car 

Registration  Under  Federal 

Law,  Says  Adamson  Bill 

WASHINGTON,  D.  C,  Jan.  15— Complete  reciprocity 
under  the  Federal  automobile  law,  and  the  abolish- 
ment of  non-resident  registration,  is  embodied  in  the 
Adamson  measure,  which  will  be  brought  before  Congress 
at  its  next  session.  W.  C.  Adamson  of  Georgia,  chairman 
of  the  Committee  on  Interstate  and  Foreign  Commerce,  is 
the  author  of  the  measure. 

For  some  time  the  Adamson  measure  has  rested  tn  committee 
awaiting  a  declBlon  by  the  United  States  Supreme  Court  on  whnt 
has  been  known  as  the  "Maryland  Case,"  wherein  a  resident  of  the 
lilstrirt  of  Columbia  contended  that  he  had  the  same  right  as  any 
other  vehicle  owner  to  the  use  of  Maryland  roa.ls  so  long  as  he 
had  provided  himself  with  an  Identification  number  from  his  horn* 
district. 

The  Inference  In  Justice  McRoynolds'  decision  that  there  should 
be  a  national  law  covering  the  subject  prompted  the  A.  A.  A.  t<i 
take  the  matter  up  with  Mr.  Adamson  and  to  back  the  measure 
up   in   every  reaped, 

A  few  of  the  states,  however,  have  shown  opposition  to  the 
measure.  Slate  Itoad  Commissioner  Stevens,  of  New  Jersey,  has 
written  to  the  New  Jersey  Congressman  In  Washington  attacking 
the  bill.  He  claims  the  iwissage  of  the  bill  would  provide  unusual 
privileges  for  touring  motorist*  who  have  complied  with  the  regis- 
tration laws  of  their  own  stntrs  Colonel  Stevens  claims  that  that 
state  would  be  deprived  of  a  large  revenue  from  summer  resi- 
dents, besides  being  detrimental  to  the  roads,  as  no  Income  would 
be  forthcoming  from  those  tourists  to  make  repairs 

Draft  New  Automobile  Laws 
for  Seven  States 

INDIANAPOLIS,  IND.,  Jan.  18 — A  bill  amending  the  In- 
diana state  motor  license  law  has  been  introduced  in  the 
Indiana  legislature.  It  provides  that  the  annual  licenses 
shall  be  collected  by  county  treasurers,  instead  of  by  the  sec- 
retary of  state,  and  the  money  turned  over  to  the  townships 
directly  for  road  improvements.  The  amendment  also  would 
provide  a  uniform  license  of  $5  a  year  with  a  provision  an 
owner  may  hold  the  same  license  plates  so  long  as  he  pays 
the  annual  fee.  At  present  the  license  fees  are  graduated  ac- 
cording to  horsepower,  except  that  electric  vehicles  are 
licensed  uniformly  at  $5  a  year. 

Jefferson  City,  Mo.,  Jan.  16 — Senator  Casey,  of  Kansas 
City,  this  week  introduced  in  the  Upper  House  of  the  Mis- 
souri General  Assembly  several  amendments  to  the  present 
automobile  laws. 

Among  the  provisions  of  the  amendments  arc  requirements 
for  the  muzzling  of  exhausts,  regulating  the  sounding  of  sig- 
nals in  villages,  towns  and  cities;  prohibiting  the  erasure  of 
and  manufacturers^  brands  from  automobiles,  tires 


and  all  other  accessories.  The  bill  also  would  regulate  the 
licenses  charged  by  municipalities,  fixing  the  maximum  that 
may  be  charged  at  not  exceeding  50  per  cent,  of  the  state 
registration  tax.  * 

The  bill  further  seeks  the  requirement  of  the  opening  of 
branch  registration  offices  in  St.  Louis  and  Kansas  City. 

WlI.MlNtrroN,  DEL.,  Jan.  IK-  Several  bills  have  been  intro- 
duced in  the  Delaware  Legislature,  now  in  session,  the  pur- 
pose of  which  is  to  amend  the  automobile  law.  Briefly,  their 
provisions  are  as  follows: 

One  requires  the  secretary  of  state  to  immediately  revoke 
the  license  of  an  operator  convicted  for  the  third  time  in 
6  months  of  operating  a  car  while  under  the  influence  of 
liquor,  magistrates  being  required  to  report  all  such  convic- 
tions to  the  secretary  of  state.  Under  the  present  law  there 
is  no  provision  for  a  record  of  such  convictions  so  as  to  know- 
when  the  third  occurs. 

Requiring  cars  of  non-resident  owners  of  business  cars 
regularly  using  the  roads  of  the  state  to  carry  Delaware 


license  tags.  The  court  has  held  that  under  the  present  law 
this  is  not  necessary,  except  where  the  cars  are  engaged  in 
business  within  the  state. 

Authorizing  the  governor  to  appoint  an  automobile  inspec- 
tor for  each  county,  during  certain  seasons,  at  $60  a  month, 
to  see  that  the  law  is  complied  with,  the  inspectors  to  have 
authority  to  make  arrests. 

OI.YMPIA,  Wash.,  Jan.  15 — Increased  fees  for  automobiles 
ranging  from  $5  to  $17.50,  depending  upon  the  horsepower 
and  weight  of  the  car  and  the  use  to  which  it  is  put,  are  pro- 
vided in  a  new  automobile  license  law  drafted  by  I.  M. 
Howell,  secretary  of  the  State  of  Washington,  and  will  be  in- 
troduced at  the  legislature  now  in  session. 

A  novel  provision  of  the  new  law  proposed  transfers  of  all 
money  gained  to  the  permanent  highway  fund,  to  be  used  in 
maintenance  of  good  roads,  this  amount  to  be  distributed 
among  the  counties  in  proportion  to  the  amount  contributed 
in  fees  by  the  counties. 

The  bill  also  provides  that  number  plates  which  are  to 
bo  furnished  by  the  state  are  to  bear  prominently  the  num- 
ber of  the  year  in  which  they  expire. 

Chauffeur's  licenses  are  $2  a  year,  with  the  restriction  that 
no  person  under  the  age  of  21  is  to  be  so  licensed. 

Aside  from  this  measure,  it  is  expected  that  an  attempt 
may  be  made  to  limit  the  activities  of  passenger  carrying 
motor  buses.  One  proposal  has  been  to  place  their  opera- 
tions under  control  of  the  public  service  commission. 

Phoenix,  Ariz.,  Jan.  15 — That  automobiles  be  taxed  by 
weight  or  horsepower,  as  in  California,  is  one  of  the  rec- 
ommendations included  in  the  annual  report  of  the  Arizona 
Tax  Commission.  Under  the  present  law,  Arizona  machines 
are  assessed  upon  their  sale  value,  and  in  addition  an  annual 
license  tax  is  collected — $5  for  machines  under  25  horse- 
power, A.  L.  A.  M.  rating,  and  $10  on  larger  cars.  The  total 
general  tax  paid  by  automobile  owners  last  year  was  $27,- 
<»00,  and  the  total  license  fees  $33,860.  This  is  7  per  cent, 
of  the  taxes  collected  on  all  classes  of  property.  It  is  al- 
leged by  the  commission  that  75  per  cent,  of  the  wear  and 
tear  on  roads  and  bridges  is  due  to  motor  traffic. 

Albany,  N.  Y.,  Jan.  18 — Four  million  dollars  is  needed  for 
maintenance  work  of  the  Department  of  Highways  this  year, 
according  to  the  report  submitted  to  the  Legislature  today 
by  Commissioner  J.  N.  Carlisle.  He  recommends  that  the 
motor  license  fees  be  readjusted  on  an  equitable  basis  to  pro- 
duce the  necessary  funds,  there  being  only  $1,530,000  avail- 
able for  this  work. 

He  also  asks  that  the  Legislature  impose  a  mileage  charge 
for  each  mile  of  road  covered  by  motor  buses,  as  they  are  run 
in  competition  with  railroads  and  street  car  lines  and  pay 
only  the  same  fees  as  pleasure  vehicles. 

The  commissioner  suggests  that  the  Legislature  study  a 
system  to  impose  a  tax  on  foreign  cars  touring  in  the  state, 
and  recommends  that  it  be  collected  by  an  additional  charge 
on  each  gallon  of  gasoline  purchased  by  foreign  cars  in  the 
state. 

A  State  Registration  Bill  for  Texas 

Austin,  Tex.,  Jan.  15 — A  bill  providing  for  the  state  regis- 
tration of  automobiles  and  motorcycles  and  the  payment  of  a 
license  fee  varying  with  the  horsepower  of  the  motor  vehicle 
which  would  bring  the  state  a  revenue  of  fully  $500,000  a 
year  has  been  introduced  in  this  Legislature  bv  Represen- 
tative McKni^ht  of  Ellis.  With  the  exception  of  one  section 
in  regard  to  the  disposition  of  the  fees,  the  McKnight  meas- 
ure is  almost  identical  with  the  New  Mexico  law,  which  is 
said  to  have  proved  entirely  successful  in  that  state. 

The  pro|>o!M-d  law  Includes  all  motor  vehicles  except  traction 
engines,  road  rollers.  Ore  wagons  and  engines,  police  patrol  wagons, 
ambulances  and  vehicles  run  only  on  rails  Kvery  owner  of  a 
motor  vehicle  must  register  his  machine  annually  with  the  secre- 
tary of  state,  accompanied  by  a  fee  assessed  as  follows  :  For  less 
than  IS  horsepower.  IS  ;  IS  horsepower  and  less  than  S«  horsepower, 
14  ;  S«  horseixiwcr  and  less  than  .tn  horsepower.  *f!  ;  JO  horsepower 
and  less  than  HI  horsepower.  Is  ;  lit  horsepower  and  less  than  ".n 
horsepower,  |I0:  "rt  horsepower  or  more,  US.  lTpon  payment  of  the 
fee  the  owner  is  given  free  of  cost  a  numlM-r  plate.  A  different  color 
will  lie  adopted  each  year  for  this  plate.  The  law  also  provides 
for  a  dealer  s  license  fee  of  |IS  per  annum  The  Texas  law  wilt 
not  apply  to  non-residents  until  their  machines  remain  In  the  state 
«0  days. 

The  enactment  of  this  law  would  abolish  the  county  automobile 
tax.  but  would  permit  cities  and  towns  to  require  owners  of 
automobiles  to  register  their  state  numbers,  and  to  charge  them 
a  fee  of  "1  rents  per  annum.  I'pon  the  transfer  or  sale  of  a 
motor  vehicle,  the  vendor  shall  notify  the  secretary  of  state,  giving 
the  name  and  address  of  the  purchaser,  who  shall  pay  a  fee.  of 


Digitized  by  Google 


January  SI,  1915 


THE  AUTOMOBILE 


171 


*J.  which  permit*  him  to  use  the  umn  license  and  number  until 
expiration, 

The  law  would  prohibit  the  owner  of  a  rnr  from  allowing  a 
perron  under  H  years  of  age  from  opertitiiiK  the  machine,  pro- 
viding a  fine  of  from  125  to  11,000,  or  Imprisonment  from  All  to  90 
days,  or  lK>th,  for  violation  of  thin  clause,  unit  also  of  the  provision 
prohibiting  a  person  driving  a  ear  while  intoxicated.  The  name 
p-nallles  nrr  provided  for  operation  without  a  iiuml  >  r  i>r  license, 
or  violating  any  of  the  traffic  rule*  »i  forth.  Including  regulation* 
regarding  head  and  tall  lights,  adequate  brake*,  and  panning  other 
motor  vehicle*  and  animals.  All  licenses  issued  under  the  pro- 
vision* of  laws  heretofore  enacted  are  extended,  wilhoul  further 
application  or  payment  of  additional  fee*,  to  I  >•■<■.  31.  1H1U  The 
McKnlght  measure  also  exempts  motor  vehicle*  used  exclusively 
on  mail  lines,  from  securing  a  license,  but  subjects  the  owners 
and  operators  to  all  of  the  other  provision*  of  the  act. 

Non-Fluid  Oil  Prices  Reduced 

New  York  City,  Jan.  17— The  New  York  and  New  Jersey 
Lubricant  Co.,  this  city,  has  reduced  the  prices  on  Non-Fluid 
oil.  The  reductions,  which  affect  the  consumers'  list,  are  as 
follows : 

New  jiriet*  licnicr  uric* 

J- lb.  can-   $>)<(>  c.lrh  SOTS  JO  Til  peril. 

"   .20  per  I'.. 

KM!..    "   175  -  per  !•>• 

JO. II,.    "    J.00  •'  13  V"  I!. 

50-ll>.    "    7.00  "  7  30                  14  peril,, 

Krit  Sale  Set  for  Feb.  5 

Detroit,  Mich.,  Jan.  19— At  the  first  meeting  of  the  credi- 
tors of  the  Krit  Motor  Car  Co.  and  the  Krit  Sales  Co..  which 
was  held  yesterday,  January  18,  Frank  W.  Blair  of  the  Union 
Trust  Co.  was  appointed  trustee  for  the  former  company  and 
Harry  Lansdalc  for  the  latter.  February  5  has  been  set  as 
the  date  for  the  sale  of  both  companies. 

Grand  Rapids,  Mich.,  Jan.  15— At  the  annual  meetinK  of 
the  Couple  Gear  Freight  Wheel  Co.,  the  following-  officers 
were  elected:  President,  W.  C.  Hopson;  vice-presidents,  A.  J. 
Brown  and  G.  P.  Hummer;  secretary-treasurer,  M.  H.  Hop- 
kins; directors,  tho  officers  and  Alexander  Dodds,  F.  E. 
Brown,  A.  B.  Knowlson,  M.  B.  Church  and  M.  C.  Church. 

On  page  1172  of  The  Automobiijj  for  December  24,  1914, 
it  was  stated  that  the  new  model  21-A  Winton  has  a  wheel- 
base  of  128  inches,  or  2  inches  shorter  than  that  of  model  21. 
The  difference  should  have  been  given  as  8  inches,  as  model 
21  has  a  Kltf-inch  wheelbase. 

Ward  Leonard  Patents  a  Magnetic  Regulation 

BronxvillE,  N.  Y.,  Jan.  19 — H.  Ward  Leonard,  of  this  city, 
had  issued  to  him  December  29,  Patent  No.  1,122,774,  relat- 
ing to  electric  lighting  and  starting-  systems,  and  referring 
in  particular  to  the  method  of  charging  storage  batteries  in 
which  a  method  of  control  is  used.  In  this  control  the  bat- 
tery charging  current  in  reality  controls  itself  by  the  rapid 
to-and-fro  movement  of  a  small  vibratory  contact  whose  ac- 
tion is  automatically  controlled  by  the  charging  current  and 
which  in  turn  controls  the  generation  of  the  charging  current. 

Th.,  w !■..<!  I^onard  magnetic  regulator  I*  a  simple  arrangement 
bv  mean*  of  which  an  Increase  in  the  Kencrator  current  beyond 
normal  magnetixe*  n  coll  uhich  open*  a  switch,  throwing  a  resist- 
ance into  the  generator  field.  Thi*  In  turn  weakens  ihe  generator 
current  .mil  deniannel Izen  Ihe  switch  sufficiently  to  n k ii 1 1 1  .  lose  (in- 
ordinary circuit.  When  the  current  reaclie*  above  a  certain  point 
the  regulator  switch  i»  constantly  nhrating  at  a  high  rate  or  speed 
alternately  throw  ing  the  generator  field  resistance  Into  and  out  of 


Chicago  Show  Space 
All  Sold 

Over  100  Applicants  Fail  to  Secure 
Quarters — 11  More  Car  Makes 
Than  at  New  York 

CHICAGO.  ILL.,  Jan.  18— The  fifteenth  Chicago  national 
automobile  show  will  open  on  Saturday,  Jan.  23,  and  will 
close  January  29.  As  in  previous  years  the  show  wili  be 
held  in  the  three  largest  exhibition  buildings  in  this  city, 
namely  the  Coliseum,  the  Coliseum  Annex  and  the  First 
Regiment  Armory.  The  Chicago  show  promises  to  eclipse  the 
fourteen  exhibitions  of  a  similar  nature  held  in  this  city. 

The  t  villi. its  have  In-ell  at-slgned  Tu  the  following  spaces;  llitito- 
line  passenger  ci.rs  on  the  main  floors  of  the  Coliseum,  the  Annex 
and  the  Armory,  mid  In  the  basement  of  the  Coliseum,  accessories 
in  the  Coliseum  balcony  and  basement.  Armory  cillery  and  second 
ll->or  of  the  Annex  ,  and  electric  passenger  cars  along  the  renter 
aisle  «.r  the  main  floor  of  the  Armorv  There  will  lie  no  truck  .I's- 
pla\ .  I'"v,,|\  inch  of  floor-space  ban  1-,-en  sold  and  the  disappointed 
applicant*  for  space  total  more  than  Ian. 

In  the  if.iMjtii.e  vehicle  section  the  following  cars,  not  sren 
al  the  New  York  show,  will  be  on  display  here:  Abbott,  Austin, 
Ilartlioloiiken ,  Buckeye.  Crow.  Klkhart.  l'ateison  and  Vixen.  Chi- 
cago also  will  have  an  augmented  cast  of  electrics,  the  American. 
Mllburn  an. I  Woods  having  been  added  to  the  six  makes  exhibited 
In  the  east 

Nine  makers  of  K.isolit*?-ilrJveii  cars,  who  had  space  at  New 
York,  will  not  l.e  represented  here  Their  products  bear  the  fol- 
lowing trade  name* :  Crawford.  Cunning-ham.  Malcolm,  K1*c|ier, 
Crant.  Kline,  liwen,  Pilot  and  Itio  However,  the  new  addition* 
total  eleven,  so  that  this  deflection  will  not  spoil  the  record  of  the 
-I  w 

Manager  Mile*  ha*  ordered  a  new  set  of  scenery  for  the  Chicago 
production  The  Colls. urn  will  be  transformed  this  week  by  the 
lbs-orator*  into  an  KiikIIsIi  garden. 

More  than  lM.M'O  Invitations  have  Iwen  mailed  to  the  agent*  i ■  lid 
garage  men  of  the  middle  west  and  if  the  acceptance  anywhere 
near  approaches  that,  of  prrviou*  year*,  dealer*  will  be  prominent 
In  the  crowd*  thai  will  throng  the  three  buildings  afternoon  and 
night 

Westinghouse  Ford  Electric  Outfit  at  Chicago 

New  York  City,  Jan.  20 — -The  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburgh,  Pa.,  will  show  a  motor-genera- 
tor and  ignition  outfit  mounted  on  a  Ford  motor  at  the  Chi- 
cago show.  The  unit  is  placed  to  the  left  of  the  motor  and 
is  driven  by  silent  chain  at  2.25  times  engine  speed. 

The  outfit  includes  storage  battery,  battery  box,  fan  pul- 
ley extension,  starter  switch,  lighting  switch,  double-lamp 
headlights,  tail  light,  vertical  ignition  unit  for  replacing  tho 
Ford  timer,  and  all  the  necessary  wiring. 

Cleveland  Show  Opens  with  72  Exhibits 

Cleveland,  O.,  Jan.  16 — Automobiles  to  the  value  of  $2,- 
000,000,  and  occupying  every  foot  of  an  acre  and  a  half  of 
floorspace,  and  set  in  magnificent  decorations,  characterizes 
the  Cleveland  Automobile  Show,  which  opened  Saturday  at 
Wigmore  Colliseum,  and  will  continue  through  the  week. 
Without  exception,  the  show  exceeds  all  previous  exhibits  held 
in  Cleveland.  There  are  seventy-two  exhibitors,  forty  show- 
ing 


Wird  Leonard  patent  automatic  control  aytttm  for  storage  battery 

and  lighting 


42.000  See  Milwaukee  Show 

Milwaukee,  Wih..  Jan.  15 — When  Milwaukee's  seventh  an- 
nual show  closed  last  night,  officials  of  the  Milwaukee  Auto- 
mobile Dealers'  Association  declared  that  it  is  the  greatest 
financial  success  the  promoters  have  ever  experienced.  An 
attendance  of  42,000,  compared  with  36,000  at  the  1914  show, 
resulted  in  bigger  gate  receipts  than  ever  before,  while  the 
number  of  exhibitors  showed  an  increase,  resulting  in  larger 
receipts  for  show  space. 

On  page  78  of  The  Automobile  for  December  31,  the  S. 
A.  E.  rating  of  the  Hudson  54  is  incorrectly  given  as  27.20. 
The  correct  rating  is  40.8. 
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DETROIT,  MICH..  Jan.  14 — The  Hupp  Motor  Car  Co.  hat  established  a  factory  tchool.  where  the  employees  will  be  taught  to  be  more 
efficient.  R.  Q.  Blaine,  ton  of  Protestor  Blaine,  at  Belfast,  Ireland,  la  In  charge  of  the  achool.  Two  meeting*  will  be  held  per  week  at 
which  factory  and  outside  expert*  will  do  the  talking  and  demonstrating.  Speaking  about  the  tchool,  manufacturing  manager  S.  H. 
Humphrey  said:  "This  mechanical  school  will  be  a  big  btneflt  to  every  man  who  attends.  We  teach  thtm  the  principles  of  motor  cat 
construction,  how  to  read  blue  prints,  the  functions  of  the  different  partt  of  the  engine,  their  relation  to  each  other,  why  It  It  ntcetsary 
that  each  man  ttlekt  to  hit  Job  and  that  we  have  no  thirkers,  and  the  result  of  shoddy  work  after  the  car  la  on  the  road" 


Show  New  Trucks 
at  Detroit 

One  New  Passenger  Car 

PJKTROIT,  MICH.,  Jan.  16— The  fourteenth  annual  auto- 
i-J  mobile  show  promoted  by  the  Detroit  Automobile  Deal- 
ers' Assn.  opened  tonight.  Two  buildings  are  used,  one  for 
the  commercial  vehicles  and  the  other  devoted  to  the  passen- 
ger cars,  which  occupy  two  floors.  There  are  203  cars  and 
chassis  on  the  three  floors,  divided  up  into  178  gasoline  nnd 
twenty-five  electrics.  In  the  first  of  these  two  classes  there 
are  119  passenger  cars  and  fifteen  passenger  chassis;  thirty 
commercial  cars  and  thirteen  chassis;  one  specially  built 
gasoline  war  vehicle.  Of  the  twenty-five  electrics,  nineteen 
were  passenger  cars  and  one  a  passenger  car  chassis;  three 
were  electric  commercial  vehicles  and  one  a  chassis  and  one 
an  electric  taxicab. 

The  J.  C.  Wllaon  Co..  which  only  recently  started  to  make  trucks 
hat  added  a  worm  driven  model.  It  la  a  t  1-2-ton  vehicle  identical 
otherwise  in  general  construction  with  the  double-chain  driven 
model.  The  torque  la  taken  by  springs  and  the  propulsion  la  alto 
by  springs  while  the  total  Rear  ratio  in  7.7-1.  The  slue  nf  the  front 
Urea  la  37  by  3  1-2  Inches  ami  the  rear  Urea  are  17  by  5  Inches 
The  price  la  $1,800. 

The  Dominion  truck  which  is  shown  for  the  first  time  at  any 
show  Is  made  by  the  New  Dominion  Motors.  Ltd..  of  Walkervllle, 
Ont.,  and  by  the  Dominion  Motor  Truck  Co..  which  has  Just  been 
organised  In  Detroit.  It  Is  In  reality  a  combination  truck  and 
trailer  having  a  Continental  motor  4  1-2  by  5  1-2.  Scheblcr  car- 
bureter and  At  water  Kent  Ignition.    The  truck  la  $3,300, 

The  Denby  Motor  Truck  Co..  which  haa  been  making  a  1.500- 
pound  and  a  2,000-pound  truck,  haa  added  Iwo  models,  one  a  3.000- 
pound  truck  and  the  other  a  4,000-pound  modrl.  Both  use  Continen- 
tal 3  3-4  by  r,  block.  I.-head  cast  motors,  Htromberg  carbureter,  Klee- 
man  Ignition,  Westinghouae  starter  and  Kemco  lighting.  The  wheel- 
base  Is  144  or  1G0  Inches,  this  being  optional.  The  3,000-pound  truck 
haa  front  tires  34  by  3  1-2  and  rear  tires  36  by  S,  while  the  4,000- 
pound  truck  la  equipped  with  tires  34  by  4  on  the  front  wheels  and  36 
by  7  on  the  renr  wheels,  or  36  by  3  Mi  dual.  Russell  axles  are  used  on 
both  models  which  also  have  left  steering  and  center  control  The 
price  of  model  D  or  the  J. 000. pound  truck  Is  $1,900  and  mode!  K, 
or  the  4, 000-pound  model  is  listed  at  $2,100. 

The  International  1.000-pound  truck  made  by  the  International 
Harvester  Co.  Is  new  and  lists  at  $1,150  It  haa  two  opposed 
L-head  cylinders  4  1-2  by  5  and  giving  20  horsepower.  The  wheel- 
base  Is  102  inches  and  3S  by  2  1-2  front  Urea  along  with  38  by  3 
rear  are  used.  Other  specifications  Include  a  cone  clutch,  Helnze 
magneto  and  Ilolley  carbureter. 

In  the  passenger  car  list  practically  the  only  vehicle  seen  here 
which  was  not  In  New  York  or  is  not  to  be  shown  at  Chicago  is 


the  little  two  passenger  car  built  by  the  States  Cycle  Car  Co..  De- 
troit, which  concern  has  been  getting  under  way  for  some  time 
and  now  la  entering  the  selling  field.  The  States  car  has  a  2  3-3 
by  4  four-cylinder  motor  with  cylinder  cast  In  a  block  and  rated 
at  10-15  horsepower.  The  tread  la  3$  Inches,  whevlbase  90  inches 
and  the  wheels  are  wood,  carrying  2-1  by  3  tires.  Seats  are  aid* 
hy  side,  drive  on  the  left  and  control  in  the  center.  Gasoline  tank 
is  under  the  cowl.    The  price  of  the  States  equipped  la  $365. 

A  noticeable  reduction  In  price  is  found  In  the  It-C-H  which 
though  practically  the  same  In  general  construction  as  it  was  Is 
reduced  from  $900  to  $775.  Electric  starting  and  lighting  by  the 
Ward  Leonard  system  add  $75  extra,  making  it  $850. 

The  St.. nr.;.  .-lo-tric  passenger  irs  made  lij  the  Stomal  BttoMl 
Car  Co.,  Detroit,  are  shown  for  the  first  time  at  any  ahow.  The 
roadster  lists  at  $750  and  the  coupe  at  $950. 

Another  car  which  Is  shown  for  the  first  time  at  a  show  la  th* 
two-passenger  Princess,  made  by  the  r'rinceaa  Motor  Car  Co..  of 
this  city.  With  electric  lighting  and  starling  system  it  sella  at 
$495,  fully  equipped.  The  motor  is  a  four  cylinder  block  2  3-4  by 
4,  I.-head.  The  carbureter  Is  a  Ilolley,  the  Ignition  Bosch.  The 
transmission  is  a  Warner  selective  sliding  with  three  siieeds  for- 
ward- The  wheelbase  la  92  Inches  and  the  tread  44.  The  body  is 
of  the  Renault  type. 

Two  New  Worm-Drive  Mack  Trucks 

New  York  City,  Jan.  20 — The  International  Motor  Co., 
this  city,  has  brought  out  two  overhead  worm-drive  Mack 
trucks  of  1-  and  2-ton  capacity.  Most  prominent  amonx  the 
characteristics  of  the  new  Mack  is  its  cab  design.  The 
hood,  fenders  and  cab  are  all  designed  as  a  unit,  of  pressed 
steel,  and  have  sweeping  curves.    The  top  is  detachable. 

The  chassis  Itself  Is  founded  on  a  straight  pressed  steel  frame, 
wild  Integral  spring  horns  and  a  substantial  channel  bumper  In 
front. 

The  4  by  S-lnch  cylinders  are  cast  In  pairs  with  valves  on  right, 
the  pump  and  magneto  are  driven  by  n  crossshaft  In  front  of  the 
motor;  spark  Is  fixed,  although  band  advance  la  obtainable:  the 
motor  has  a  sealed  governor,  set  at  16  miles  an  hour:  the  w.heela 
are  wood  with  square  spokes;  tires  are  36  by  4  single  In  front  on 
the  2-tonner  and  3«  by  3'4  on  the  1-tonner,  the  rear  tires  being 
dual.    Wheelbases  are  144  or  162  Inches. 

The  three-speed  selective  gearset  and  dry-disk  clutch  with  twelve 
disks,  are  unit  with  the  motor. 

The  rear  axle  is  a  Tlmken-Dnvld  Brown,  propulsion  being  through 
the  sprint*  Three  iiniversnls  are  used  In  the  two-part  drlveshaft, 
an  Intermediate  bearing  being  hung  approximately  halfway  between 
the  gearset  and  the  axle  to  reduce  the  length  of  the  shaft,  thus 
eliminating  any  tendency  to  whip. 

New  International  1,500-Pound  Truck 

Chicaqo,  III.,  Jan.  19 — The  International  Harvester  Co. 
of  America  has  augmented  its  line  of  motor  trucks  by  the 
addition  of  model  E,  a  two-cylinder  water-cooled  type  of 
1,500  pounds  capacity  and  102-inch  wheelbase.  This  model 
does  not  replace  model  M,  the  1,000-pound  truck  from  which 
it  differs,  among  other  things,  in  that  it  has  a  steel  frame 
instead  of  wood  and  uses  semi-elliptic  springs  in  front  in- 
stead of  elliptic.  An  I-heart)  front  axle  is  used  as  compared 
with  buggy-type  on  model  M.  The  body  space  is  also  larger 
as  the  driver's  compartment  has  been  brought  forward. 
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CLEVELAND  1914  Additions 
$3,000.00*—  During  1914  more  than 
$3,000,000  was  spent  in  the  erec- 
tion of  manufacturing  buildings 
alone  in  Cleveland,  O.,  and  among  the 
thirty-four  concerns  which  have  spent 
$20,000  or  more  there  are  five  among 
them  connected  with  the  automobile  in- 
dustry: the  Ford  Motor  Car  Co. 
$350,000  on  iU  plant  at  11610 
avenue,  the  Parish  &  Bingham  Co.  has 
a  new  building  at  10fi01  Madison  avenue 
which  cost  $120,000,  the  new  plant  of  the 
Cleveland  Metal  Products  Co.  on  Ivanhoe 
road  cost  $40,000,  the  Willard  Storage 
Battery  Co.  plant  at  280  East  One  Hun- 
dred and  Thirty-first  street  is 
at  $30,000.  and  a  second  factory  pi 
Ivanhoe  road  for  the  Cleveland 
Products  Co.  cost  $20,000. 

To  Market  Disc- Friction  Clutch — The 
Lausen-Lawton  Co.,  manufacturer  of 
gasoline  engines,  DePere,  Wis.,  is  pre- 
paring to  market  a  disc-friction  clutch 
designed  by  C.  A.  Lawton. 

Case  Increases  Force — Because  of  the 
increase  in  orders  in  the  automobile  de- 
partment, the  J.  I.  Case  Threshing  Ma- 
chine Co.,  Racine,  Wis.,  has  added  sev- 
eral hundred  men  to  its  payroll,  which 


now  stands  at  2,100,  compared  with  2,400 
in  normal  times.  By  the  end  of  January 
the  Case  company  expects  to  be  able  to 
return  all  of  its  former  employes  to 
work  and  have  a  payroll  of  at  least  2,500. 

U.  S.  Wheel  Purchases  Site — The  U.  S. 
Wheel  &  Tire  Co.  has  purchased  a  site 
for  a  factory  building  at  Rockton,  III. 
The  company  was  recently  organized  un- 
der the  laws  of  South  Dakota  and  will 
manufacture  automobile  wheels. 

Davis  Plant  Being  Rushed— The  Davis 
Mfg.  Co.,  Fifteenth  avenue  and  Park 
street,  Milwaukee,  Wis.,  gasoline  engines 
and  light  cars,  has  awarded  all  contracts 
for  the  erection  and  equipment  of  its 
new  manufacturing  plant  at  Fifty-sev- 
enth avenue  and  Mitchell  street,  in  West 
Allis,  Milwaukee  county.  Foundations 
were  laid  some  time  ago,  and  the  work 
has  now  been  resumed  and  is  to  be 
rushed  so  that  occupancy  may  be  taken 
in  the  spring. 

A  Million  Fords  by  Aug.  1— With  the 
completion  of  the  200,000-car  schedule 
August  1,  1915,  there  will  be  one  million 
Ford  cars  in  operation.  There  are  nearly 
6,000  Ford  dealers.  The  ratio  of  Kord 
owners  as  compared  to  owners  of  all 
motor  cars  is  shown,  for  example,  by 


California,  Iowa  and  Florida,  three  ex- 
treme points  in  the  Union.  More  than 
50  per  cent,  of  all  the  automobiles  owned 
in  these  three  states  are  Fords.  There  is 
a  Ford  dealer  every  ten  miles  in  Iowa. 

Hartford  Pump  Adds  Equipment — The 
Hartford  Tire  Pump  Co.,  Hartford,  Wis., 
manufacturer  of  automobile  tire  pumps, 
is  installing  additional  equipment,  includ- 
ing an  oxyacetylene  welding  and  cutting 
unit. 

Oakrs  Horn  Plant  Busy— The  Bear- 
tone  Mfg.  Co.,  Berlin,  Ont.,  is  a  Cana- 
dian branch  factory  of  the  Oakes  Co.. 
Indianapolis,  Ind.,  manufacturing  the 
Beartone  horn.  The  Indianapolis  con- 
cern recently  received  an  order  from  a 
firm  in  England  for  1,000  Beartone 
horns.  It  is  the  plan  of  the  company  to 
extend  its  operations  into  India,  Spain 
and  South  America.  According  to  Mr 
Oakes,  the  export  business  can  be  ob- 
tained with  little  more  effort  than  is  re- 
quired for  local  business.  Payment  for 
goods  can  be  obtained  just  as  quickly  as 
in  the  local  fields.  Because  of  the  export 
business,  the  Oakes  plant  at  Division 
street  and  the  Vandalia  Railroad,  In- 
dianapolis, is  working  day  nnd  night.  Ad- 
tional  mi  " 
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C.  O  Van  Vtlet 
San  Francisco,  Cal.,  Pana- 
ma -  Pacific  Cup  Race. 
Panama  -  Pacific  Exposi- 
tion Ground*  .  " 
Panama  -  V 
tlon  Co. 

.  Venice.  Cal.. 

Prix.  300-Mile 
Calumet.  Mich., 
seum. 

.Paterson,  N. 
Auditorium, 
rhell. 

.Boston,  Mass.  A. 

nual  Meeting 
Indianapolis,  Ind  . 
Race.  Indianapolis 
Speedway 

.Galesburg.    111..  Two-mile 

Track  Meet 
Chicago.     Ill,  Speedway, 
r.flO-Mlle  Race.  Speedway 
Tark  A.nti. 
Sioux  Cllv.  la.,  Tra.  k  Meet 

.Tacoma.  Wash.  Road  Race 

.Elgin,  III.,  Road  Race. 
San    Francisco.  Cat, 
ternatlonal 


Cal.  Grand 
Head  Ra-.-e 
Show,  Coll- 

J..  Show. 
R.    A.  Mlt- 
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HI 


Motor  Men  in  New  Roles 

MANSHKLD  T.fcH,  llnr  Welti 
fxtoiy  of  the  H  < .  W.IL.  Mf« 

maker  ef  tHe  V,kt 


rtAift  Mr. 


•A*  [taytan  Ini.r  M.t. — 
hat  tMHrfl  Hppoiot«i  |l 


*or  of  the  Twym,n  Motor  C,r 
O .  IWIotl  (or  th.  MrfHi 


A»u<_. 
■A*. 


P«*>  CMtcro-Th.  Attlr- 
„„  ,^u'<"nol.ll.  tk. 
R^T*"'"    H.  S»4Tt.  praiMMl; 

«/uS*S  A..*,!"'-  for  KUrtrv-W  8, 
i*«5L  *    r"   »Wol«"l  m.n»ri.r 

JJ"o  n„',   ,        .        '-onr  .ledr*  !.r....-li  in 
X"n„tJ  "ijcreedin,  Mr  Boulden. 

(,  •      »>,*"•"  tllj  Aarciali. 
*»  AV..«-  h  j?  »>/f"*JP"-  "»  Kaj 

**3J>»  r?,"     Ih       «h»  Cwr.l  Mo 


t  &*> 

t.  


*.-■■'..  Motor* 
v  ""7"  •Jiwtcd  pnutrlont  of 
Motor  Cur  Dalm'  A»- 


<i>*«  director, 


!t- i  :-,  ■  I't •  in  I'f-'T  Xr,  Mm*  w*t 
form.rly  w.lh  O.  (io«l,«,  Tir,  A  Rub- 

bee  Co. 

Swilier    Join*    Hells  -  SprtagflrM  - 

Mmurum  L  K*ux*r  ha*  be*n  **|*eted  a- 
adtertiaing  mmcn  of  the  Kelly- 
MgB  Tire  Co..  Nea  York  City.  He 
anil  be  locate  at  ike  rompcnT'i  heed 
that  city.  J2»   Watt  STlfc 


W  | 

M 

mar  fa  and  ha*  lukvn  chart*  th* 
frond  tlu  Lac  plant.  He  hu>  bnn  identi- 
fied with  the  *J*rtr*-«l  aw«f*vt.>ring 
business  far  23  year*.  Th.  W.Ik  cm 
puny  «br  organised  la  U-ll  and  manu- 
facture* a  large  line  of  roila,  generators, 
cranking  device*  and  *»iru-h*u. 

Mile*  Itewiga*  fratr,  Slerena-ttartea- 
liufT  Mile"  ho*  rn»nrt*d  porrhasing 
agwnl  of  the  Steven*  Lrurye*  Co..  ("h«u 
pa*  Fall*.  M*»« 

Hobea  Montreal  Ford  Majtfger— '  S. 
HeiMn  hnit  hmn  appointed  manaprr  e/ 
tht  Muntrt-*!  hrunrh  of  the  Feed  Motor 
Car  Co.  of  Canada.  Ltd. 

I**f>e  iolaa  Hup*  Rartn»»ri*c  Dept-— 
C.  8-  Pan*  hat  heenme  a  member  of  the 
•*-Cine*rlriir  d*nartme»t  «f  the  Hupp 
Motor  Car  Co,  brtrerit.  Mir*. 


Manacer 

n  appoint 
1.1.  M.iU.r 


PrumuHmaan  Old*  IMatraM 
— W.  J,  Drumpelmann  hat  been 
rd  dntrlrt  KMaMMMt  rf  th*  Old* 
Work*.  «lth  hewdiiuarter*  at  the  Laming 
hi-  R.  A  Harf.  Ir  E.  Pord  and 
i'.  A.  Gnu*,  forawrly  fartoey  r*tifM**nt- 
ati»*i,  have  bean  proawted  to  lac  poal- 
tteM  of  Central,  8outhwr*tem  and 
Southern  dMtrirt  ■uuiagwr*,  r*»pertiTely. 

Bay  8U1*  M*r«tenal*n*>— The  fate  uf 
the  Uay  SUt*  A.  A.  of  B«*lon.  Ma**.. 
«n*  of  the  piawttw  ■uUnbiii  club*  in 
U*t  cow* try,  wan  Mettled  at  th*  iunl 
mevting  wfcen  It  was  voted  to  *Vap  Uw 
tnemhrnhip  fee  to  $S  from  JIO  and  ran 
the  club  ***>r*  «  a  aneial  haaitv  C  W. 
MtNaar  wa*  i  ho**ii  pmident.  J.  J.  Mr- 
Naaiar*.    <vf  preti.feM.    and    F.  W. 


ro«>  H* 

F'lf  H»UH' 


■i-  Ml 

Motor 


i»i>M*nt  <  *.— Th* 

C*x,  ML 


iraav-     M.  P.  M-  aatomoli 


if  cam 

■■Um- 


A.  San- 


***em.  ^   r  reTaru 

EH.f,B.lW»'!,'<;.o~o 
•nd  Johr.  schnw 


"**»»^S'r'rX,l«>,  h«'7"„'"  >>«-tro4.— John     WhM  mil  be  cwttoMl  k.  lb,  VihrtW  iid"p 
*>*W   Wu     r„.;«'l»ln»l  H.      Top  .nd  Sufp),  Co.  till  li~i.ll  ..»». . 


*t*i> 

«BMH  *j 


■l»«"«ild*mj  F  * 


prt*id*fit  of  the  company,  H 
feed,  *vr*-pr*eid*e>t ;  W.  A  K 
r*t*ry,  WH  Major  fhiuel  of  ML  P»*t*«»nt, 
treiuurer.  The  deturnrr  *f  th*  ear  la 
L  J  Lampke  For  the  preaent  a  tourtaet 
car  **>ly  will  fae  made,  but  l*tar  a  run- 
■bout  will  at**  be  placed  on  the  *mrh«t. 

Halle*  Hrada  f.terlr**  Uifferenllal— 
Taw  oAca*  of  the  Uearlem  HtrferrMial 
Co..  D*4r*«t,  Mich.,  h***  he***  *»»e*d  to 
StU  Woodward  av**>u*.  Th*  capital  stock 
of  the  ernnnany  ha*  t*e*  inrreaaed  from 
»M.M->  to  ItTft.OOO.  At  th*  aonaal  m-*t- 
ii^t  th*  followii.tr  oAlrer*  **r«  ahnUd. 
(Jeorre  1>  Bailey.  pee***ent.  C  F  Fergu 
•on,  vin-pt**odent;  R.  " 
reUrytreaaaree  H. 
Streak.  A.  MarLarvn 
are  the  dir*rt«ot 


Garage  and  Dealers*  Field 

Auto  Korphto  M****i — The  Auto  Sur- 
plus 8t«rh  Syndicate  ha*  rawieid  freaa 
STi  Seventh  arenue.  New  York  City,  to 
JftM  Broadway 

M**Mre*r*  New  Herthae  8lat»ea*>— The 
Whit*  Motor  Car  Oft  will  shortly  con 
struct  a  show  room  nennr*  station  and 
rant**  in  a  promi**nt  lueatto*  on  Phd- 
ipt.  squarw  in  Montraal.  Que.  Th*  Mc- 
Uughhn  ■airfc  Ca.  wall  «***»  a  mow 
senrir*  xtation  with  o**f  26*00  •f|uant 
fact  at  their  disposal 

Rriay  Service  far  Si  Louis  —  Tm* 
Kemy  rlWtrtc  Co  at  AmWrxxi.  Inr!.,  ha* 
opssaid  •  eertkft  station  in  St  I  Jik,  Max, 
which  -ill  be  exacted  by  the  Vehicle 


rf.  tUM 


trie  Indusiiy 


R*my  factory  awehanic  in  charr*  of  oil 
trpo.r  work. 

(iarayeo   Coeahiwe   in   Hartford  Th* 

J  N  MareVmald  Co.  *t  W*thersI1«ld  »nd 
th*  Hartford  Uarag*  Ca  of  Hartford, 
Cona.  have  coealuned,  and  th*  bualneaa 
will  heraafter  U  ceadtu-tad  from  the*  old 
VoratKOi  of  tlie  latUr  cora-ern  at  the  cor- 
ner of  Allyn  and  High  etrerta.  TYi* 
Mjiv'-r.i  '  r<.mii»hy  rrU  in*  prv»v*i 
t.txe-  of  th*  Valla  and  Alln*  car.  and  the 
Hartford  Carage  Co.  th*  Monarch  alx. 

IhMlfclw  M**e*  la  \.  Y^The  Aj»«- 
Orieb  Rubber  Co.  ha*  acMUlrcd  quart*** 
in  th*  Lhret  Btdg .  Broadway,  from 
Fifty  eighth  street  to  i  o  otnuu*  Circle, 
New  York  City.  Th*  change  in  location 
of  th*  Baker  Motor  VeaaeTe  Co.,  which 
is  monng  to  Central  Park  W**t  and  Si* 
tv-nnt  *tr**t,  ha*  amade  Lt  poaailde  for 
the  Ajai-CrSeb  Co  to  take  on  th*  ntor* 
at  1TW  Hroartway.  next  to  tla  praaant 


lai**r*al  Oay: 
sal  Oxygen  Co., 


Add*— The  Unlver 


pptaratuk 


.Dpi 

and  talked  m**  Tor  audi  plant*,  ha*  pui 
chased  the  baslnea*  aad  ahop  of  the  Wt- 


t<n  Add* —  I 

Shetoygan,  Wn 
:  and  rutting  a 
lor  such  plant*. 

 a*a  aad  aKop  or 

consfn  Welding  *  rotting  Co,  1«7  Bar- 
clay «tr**t,  Milwauka*.  Ta*  shop  la  to 
be  enlarged  at  once  The  Wlaconatn 
company  featured  motor  car  repair  work, 
and  the  poliry  will  be  onekmfip;wd  undsr 
the  new  regime. 

Hecent  Columau*  Ckaageo — The  Little 
Garage  and  Markin*  Work*  i*  the  name 
of  a  new  insrag*  and  repair  ahop  opwosii 
at  9T2  North  High  Urcet,  Colvmbua.  O. 
The  WeatcMt  Motor  Sales  Co.,  man 
aged  by  Foster  A  Fischer,  Columhu* 
*ri  1 1  •  f-.-t  f.ht(  Wcstcott.  h*v« 
from  nr»  Ra«t  Mound  atreet 
Spring  SlrtMt   Carag*.  fiH  F.ant 

•trwet.  Ta*  Roger*  Motor  Car'  Co. 
H'r  t  f  .-.r  i  hr  llaj  gga.  hm  m  ran  braasa 
116  North  Wall  atraat  ta  WH  North 
Fourth    '  ■  -■: 

Two  MtUaakee  Ceeapanlea  Conmslidaie 
The  Milwaukee  Motor  S»l*t  Co..  Milwau- 
ka*. Wis.,  ha*  o»«n  organ n»d  by  J.  C 
foie.  F.  S  Kuihom  aad  F.  E.  Ba*a«>tt  to 
take  over  the  bunnea*  of  the  Stanley 
8t»*m*r  Co.  and  th*  Burgett  Auto  Co.. 
Milwaukee.  The  agency  lio**  consolldat 
el  hy  t*e  <T*niaetton  are  Stanley  ateatn 
car.  Lewi*  VI  aad  Petroiter.  which  th* 
concern  will  rrprcaetvt  in  Wtaronaln  and 
upper  Michigan  F.  t  Baawtt,  manager 
of  ta*  rompany,  was  for  two  year*  man 
Mm  of  th*  MUaauae*  branch  of  th*  J.  I 
Case  T.  M.  Co.,  Rarina.  Wis 

Milwaakee   Co,  Open*   N*w  IVpl   

Tha  G«udor,  Pa**chke  A  Frey  Co.,  Mil 
Wla.  on*  of  tha   oldaat  and 
ping  rom- 
le  weal,  haa  up*ned  a 
pecialiiung   In    motor  car 
pan*  and  stamping*  la  *h**t  aluminum, 
mtrtal,  bra**,  sheet  itoeL  copper  and  Un- 
paW      Specal    *t|uipm*-t    .S  b*ir,«; 
•tailed  fee  quantity   production    and  a 
bsrg*  output  of  fenders,  hooda,  WoMinar* 
sod  prna 


wauara,    t»  ia..  on* 
largeat  enameling 
pans**  in  the  saiddlf 
drparUncnt  special] 


Chad  i/yoars  ago  and're^eTa^ln'J! 
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The  Good  Work  You  Do  Today 
Increases  Your  Possibilities 
Tomorrow 


C  Your  product  ;s  as  good,  and  no  better,  than  youi 
ability  u>  -iise  it  intelligently. 

t  Any  commodity  "good  enough"  to  sell  in  competition 
is  "good  enough"  to  be  p  leader. 

C  TiKli>v  the  Automobile  Industry  is  tuned  for  action 
Are  you  "marking  time"  with  the  trailers  or  "speeding 
up"  with  the  leaders9 


C  Next  week  (Jan.  28tni  is  the  last  big  show  issue  of 
The  Automobile.  Its  21,000  readers  constitute  a  mighty 
purchasing  (as  well  as  purchase  directing)  power. 

C  Let  us  grasp  this  "made  to  order"  opportunity 
together.  Send  your  special  message  direct  to  those 
that  want  to  hear  it,  have  paid  in  advance  to  get  it— via 
The  Automobile 

C  We  specialize  in  the  creation  of  "result  bringing" 
copy.    Let  us  co-o|terate  with  you  for  quick  action, 


THE  AUTOMOBILE 

239  West  39th  Street.  New  York 
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Reading 


A  Wide  Variety  w  Ran4e  of 
Colors  -  Fabrics  <w  Weiohts 
toselect  from-Both in  lop?nd 

5eat  cover  Materials  - 


v'H-^     *  man  win.  takes  pride  in  his  car  and  i-  particular  bImjiu  its  appearance,  it  makes  a  lot  of  difler- 

•.\*  r      N%  lu  ilicr  or  not  he  can  match  the  car  color  with  top  and  scat  cover  fabrics. 
*s_7a» 

'■'I  i  ^  "■  ">/"(  Ittill  l)oij  Fabrics  are  not  only  made  of  the  Maunchest.  most  pliable  and  durable 

•\  I   •  Inn   in  line  with  tbdr  policy  to  produce   the  creates!   fabrics  of  their  kind,  thej  offer 

O  J  OR"  jn  so  «  ide  a  ran^c  of  colors  and  in  textures  for  hoth  lop  and  seats  that  any  desired 
scheme  may  he  carried  out. 

V>  .  ^IOJ"<  )R"  Fabrics  arc  noted  for  their  invulnerability.  They  are  the  double  woven  kind  with 
v>^ss      **rfining  of  pure  Pan  rubber,  which  makes  them  able  to  withstand  sum.  rain,  folding,  damp- 

*  1 


•eat.  coI«l  and  all  the  other  changing  elements  to  which  tops  and  seat  covers  are  subjected. 

^Xt*cPtionaI  character  of  the  weaving,  the  lonjj-strand  cotton,  the  fadeless  color,  the  indc- 
' ''e  rubber  interlining  produce  the  famous  Bull  Dog  Fabrics,  which  alone  withstand  wear 
"'•fine:  almost  indefinitely. 

'lio   finest  that  can  be  put  in  a  top  or  scat  cover,  insist  on  "NUMOTOR." 
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Main  alale,  looking  from  the  south  In  the  Coliseum,  on*  of  the  buildings  In  which  the  Chicago  automobile  show  Is  being  held 


Closing  the  National  Show  Circuit 

Six  New  Eights  at  Chicago,  Four  Being  on 
Chassis — 11  Car  Firms  Not  at  New  York 


CHICAGO.  ILL.,  Jan.  23— Opening 
time  at  2  p.  m.  today  found  the  302 
exhibitors  at  the  Fifteenth  Annual 
Automobile  Show  in  the  Coliseum,  First 
Regiment  Armory,  Coliseum  Annex  and 
Greer  building,  ready  to  receive  the  influx 
of  visitors  which  seemed  the  largest  on 
any  opening  day  in  the  annual  exhibition's 
15-year  history. 

Developments  are  always  seen  at  the 
Chicago  show  which  have  not  made  their 
appearance  at  New  York  or  other  previ- 
ous exhibitions  on  the  national  show  cir- 
cuit This  year  proved  to  be  no  exception 
to  the  rule,  eleven  car  manufacturers, 
eight  of  which  are  gasoline  and  three  elec- 
trics, are  exhibiting  in  the  metropolis  of 
the  central  west  who  did  not  show  at  New 
York.  In  addition  to  these  there  are  forty- 
nine  accessory  makers  whose  wares  have 
not  previously  appeared  in  the  exhibitions. 
Besides  these  new  makers  among  the 
names  of  those  exhibiting  there  are  sev- 


HUlli.  i'ijn.llaaasMnUUa 
CENSUS  OF  THE  SHOW 

Total  Makea  of  fare   MM 

Oasollne  Car  Makra   HO 

(electric  Car  Makea   H 

CHASSIS 

Posr-Crllsler   ll» 

Koor-Crll ndrr  Slerve   4 

Slx-Crllaarr   IN 

ElcM-Cyllnder   S 

BODY  TYPES 

Tonrlna  Car*  123 

Hnsdeters    42 

1. 1 m on ■  I ara   11 

Coapea   it 

lUrrsbosta    4 

Sedana   7 

fnbrlolrle   B 

llroaahama    8 

H  m:  CARS 

Fnnr-Crllndrr  12n 

Knar-I'rllniler   Slertr   IB 

SIx-Cyllndrr  1(H) 

Six-Cylinder  Slecte   1 

Ela-ht-Crllnder   11 

KI.KCTRIC  CARS 

fonpfi    SO 

Roadatera   3 

 I"  ii  i"    2 

Caaaala    1 


eral  others  who  waited  for  the  Chicago 
show  to  make  announcements  which  are 
of  prime  importance. 

Four  new  eights  make  their  first  ap- 
pearance here.  These  are  the  Cole,  Ross, 
Regal  and  Abbott.  In  addition  there  are 
two  new  eight-cylinder  motors  exhibited 
by  engine  builders.  These  are  Buda  and 
Davis.  The  Maasnick-Phippa  Mfg.  Co.  is 
also  showing  the  Perkins  eight  exhibited 
at  New  York.  Three  new  sixes  are  also 
on  view  for  the  first  time;  these  arc  the 
Imperial,  the  Ogren  and  the  Halladay 
shown  on  motor  row.  Altogether,  there 
are  nine  new  car  models,  the  products  of 
eight  makers,  which  are  either  at  the  Coli- 
seum or  in  private  exhibitions.  These  are 
the  Franklin,  Ross  eight.  Regal  eight, 
Regal  small  four.  Imperial  six,  Cole  eight, 
Shaw  taxicab,  Halladay  six  and  Ogren  six. 
In  addition  to  these  the  Moline  company 
is  showing  a  new  four-cylinder  motor 
which  is  the  smallest  Knight  that  has  ever 
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Partial  view  of  the  electric  car  exhibit,  in  the  Flrat  Regiment  Armory,  which  li  one  of  the  building*  homing  the  Chicago  show 


been  announced  in  this  country  and  which  will  form  the 
power  plant  of  a  new  car  to  sell  for  $1,475.  In  one  instance, 
the  Chandler,  an  important  price  reduction  has  been  an- 
nounced.  This  is  a  cut  of  $300,  from  $1,595  to  $1,296. 

The  general  arrangement  of  the  show  buildings  is  the  same 
as  in  former  years,  the  car  exhibits  being  on  the  main  floor 
of  the  Coliseum  and  Annex.  The  main  floor  of  the  Greer 
building,  which  is  connected  directly  by  a  doorway  to  the 
floor  of  the  Coliseum,  is  also  utilized.  From  the  Greer  build- 
ing there  is  an  exit  which  leads  to  an  alley  through  which 
the  visitor  must  pass  to  enter  the  First  Regiment  Armory. 
The  alley  is  covered  with  canvas,  bringing  the  entire  exhibit 
under  a  common  roof  in  that  it  is  not  necessary  to  pass 
through  an  unsheltered  area  to  get  from  one  building  to  an- 
other. In  order  to  have  all  the  parts  of  the  show  equally 
attended  it  is  necessary  to  pass  through  the  Greer  building 
in  going  from  the  Armory  to  the  Coliseum. 

Accessories  on  Balcony 

The  accessory  exhibitors  are  disposed  about  the  balcony  of 
the  Coliseum,  in  the  upper  floor  of  the  Annex,  the  balcony 
of  the  Armory  and  the  Annex  basement.  There  are  215  ac- 
cessory exhibitors  housed  in  these  spaces.  This  takes  up  all 
the  available  space  in  these  buildings  and,  in  fact,  many 
were  unable  to  secure  room  in  which  to  exhibit  their  wares. 

In  a  decorative  way  the  show  is  one  of  the  most  successful 
ever  held  in  Chicago.  The  scheme  is  that  of  an  English  gar- 
den with  white  picket  fences  separating  the  exhibitors  spaces 
and  a  touch  of  color  is  given  by  the  use  of  twining  roses. 
Overhead  the  decorative  scheme  is  carried  out  by  having  the 
ceiling  painted  like  the  beams  of  a  vast  pergola  with  the 
blue  sky  showing  between.  On  the  whole  the  exhibits  are 
tasteful  in  that  they  are  sufficiently  subdued  to  form  a  suit- 
able background  for  the  color  scheme  of  the  cars.  The  show 
committee  consists  of  Sam  Miles,  Col.  George  Pope,  II.  O. 
Smith  and  Wilfred  Leland. 

Comparing  the  Chicago  show  with  that  of  New  York,  there 
arc  seven  more  car  exhibitors,  or  a  total  of  eighty-eight.  In 
addition  to  this  difference  of  figures  some  of  the  exhibitors 
have  more  space  and  hence  more  cars  on  view,  than  they  did 
in  New  York.  For  example:  In  four-cylinder  models  there 
are  122  here  as  against  ninety-six  in  New  York.  The  sixes 
are  nearly  even,  the  figures  being  Chicago  109,  New  York 
105.    As  regards  eights  there  is  a  difference  of  four  in  favor 


of  Chicago,  New  York  having  seven.  As  at  New  York,  the 
four  still  holds  its  supremacy  as  shown  by  the  figures. 

122  Touring  Cars 

In  body  work  the  touring  car  naturally  leads.  There  are 
122  of  these,  with  roadsters  second,  to  the  number  of  forty- 
two.  The  remainder  is  made  up  by  limousines,  sedans,  coupes, 
cabriolets  and  other  special  types.  Those  cars  which  are  at 
Chicago,  but  which  were  not  exhibited  at  New  York  are 
Abbott.  Austin,  Glide,  Buckeye,  Crow,  Klkhart,  Paterson  and 
Vixen  for  the  gasoline  cars,  and  the  American,  Milbum  and 
Woods  electric.  The  American  is  the  product  of  the  con- 
solidation of  the  Broc,  Borland  and  Argo  and  the  Milburn 
is  a  new  make  put  out  by  a  prominent  body  and  carriage 
maker  who  has  recently  entered  Hub  field. 

The  eights  at  the  show  are  Cadillac,  Cole,  King,  Regal, 
Detroiter,  Remington  and  Abbott;  at  the  LaSalle  Hotel  there 
is  the  Ross  eight  and  besides  these  there  are  the  three  eights 
of  the  motor  makers,  Buda,  Davis  and  Massnick-Phipps.  Of 
these  the  Cole,  Regal,  Abbott  and  Ross  are  seen  for  the  first 
time  mounted  in  the  chassis  of  the  companies  mentioned.  The 
Buda  and  Davis  arc  shown  as  unmounted  motors  also  for  the 
first  time.    The  Cole  is  a  V-eight  selling  at  $1,786  and  was 


The  uee  of  leather  dlek*  In  magneto  coupling*  ae  found  In  eeveral 
care  at  the  Chicago  show.  Left— Overland.  Upper  right— Jeffery. 
Lower  right — Chandler 
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described  in  The  Automobile  for  January  21.  The  Regal 
eight  is  a  2.875  by  4.5  V  design  mounted  on  a  112-inch  wheel- 
base  soiling  at  $1,250  and  has  the  novel  feature  of  a  re- 
movable horizontal  plate  connecting  the  two  sets  of  cylinder 
heads,  which  are  detachable.  It  is  fitted  with  a  Bosrh-Rush- 
more  flywheel  installation. 

The  Abbott  eight  makes  use  of  the  Perkins  motor  in  a 
chassis  which  is  a  standard  Abbott  design.  The  new  Ross 
eight  which  is  making  its  debut  in  Chicago  is  the  product  of 
the  Ross  &  Young  Machine  Co.,  parts  makers  of  Detroit.  It 
sells  for  $1,350  and  has  a  3  by  4.5  V  motor  with  silent-chain 
driven  camshaft  and  thermo-syphon  cooling.  It  is  fitted  with 
a  starting  and  lighting  outfit  operating  at  12  volts  manu- 
factured by  the  Ross  &  Young  Co.  Other  specifications  in- 
clude a  multiple  disk  clutch,  Hotchkiss  rear  system,  115-inch 
wheelbase  and  34  by  4  tires. 

Three  New  Sixes 

The  new  sixes  are  the  Imperial,  Ogren  and  Halladay,  while 
in  addition  to  these  Franklin  has  announced  a  new  series  in 
which  the  only  changes  have  been  the  inclosure  of  the  over- 
head valves  and  a  roomier  body.  The  Imperial,  known  as  the 
model  66,  has  a  Continental  block  3  by  5  motor,  is  mounted 
on  a  122-inch  wheelbase  with  33  by  4  tires  and  sells  in 
rive- passenger  touring  form  for  $1,285. 

The  new  Halladay  six,  which  is  the  product  of  the  Barley 
Mfg.  Co.,  incorporates  a  Rutenber  power  plant  which  is  an 
I. -head  block,  a  disk  clutch  and  a  three-speed  gearset  in  a 
unit,  with  three-point  suspension.  It  has  a  floating  rear  axle 
and  is  equipped  with  a  Westinghouse  combined  ignition, 
starting  and  lighting  outfit.  Gasoline  feed  is  by  Stewart 
vacuum. 

The  new  Moline  motor  is  of  more  than  passing  interest  as 
it  is  the  forerunner  of  the  new  Moline  car  which  is  shortly 
to  be  announced  and  at  the  same  time  is  the  smallest  Knight 
motor  so  far  in  America.  The  new  car  to  be  known  as  the 
40  will  sell  for  $1,475  and,  while  complete  details  are  not 
as  yet  available,  it  is  known  that  the  wheelbase  will  be  118 
inches,  the  clutch  a  leather-faced  cone,  the  rear  axle  floating 
and  the  tires  34  by  4  inches.  The  Ogren  six  is  not  quite 
new,  having  been  produced  by  the  Ogren  Motor  Car  Co.,  of 
Chicago,  during  the  past  year,  but  it  is  not  familiar  to  many 
show  visitors.  It  is  a  3.76  by  6.5  L-head  job  with  standard 
parts  throughout  and  sells  for  $2,500  in  seven-passenger 
form. 

Regal  is  showing  a  new  four-cylinder  car  that  has  a 
■mailer  power  plant  than  its  previous  four  which  is  con- 
tinued, bringing  the  Regal  line  to  three  models,  an  eight  and 
two  fours.  The  new  four  has  a  3.375  by  4.75  power  plant 
cast  in  a  block,  with  the  clutch  and  gearset  as  a  unit.    It  hus 


l_0tt  fyew    Franklin   valve  cover.     Right— Showing   top  of  Do* 

'tmovtd.  The  box  la  Integral  with  tha  manifold,  tha  canter  part 
of  tha  cover  b»lnfl  aocurod  to  It  by  a  holding-down  bolt 


Regal  eight-cylinder  motor,  ihowlng  diagonal  raturn  water  con- 
nectlona  between  cylinder  blocka  and  radiator.  Note  aeeeealble 
carbureter  and  detachable  flexible  exhauet  lines 


Upper — Mitchell  Ignition  dletrlbuter  and  tire  pump  mounting. 
Lower — A  good  example  of  battery  aupport  ualng  a  metal  box  as 
found  on  Mitchell  cart 


cantilever  rear  springs,  a  106-inch  wheelbase  and  30  by  3.5 
tires.  It  sells  at  $650  with  complete  electric  equipment,  one- 
man  top  and  a  streamline  touring  body. 

The  use  of  polished  chassis  is  showing  an  increase  at 
Chicago  as  at  New  York,  nineteen  fours,  eighteen  sixes,  three 
eights  and  four  Knights  being  shown  in  this  manner,  and  at- 
tracting considerable  attention.  Others  are  showing  cut- 
away motors  or  distinguishing  parts  of  the  chassis.  The 
Woods  electric  has  a  worm  drive  running  in  a  glass  case. 
The  Hudson  six  is  on  a  scale  as  at  New  York,  and  ac- 
cessories Arms  are  employing  moving  exhibits  such  as  jump- 
ing dolls  for  shock  absorbers,  etc. 

In  body  work  the  tendency  is  to  show  the  stock  hues,  but 
Locomobile,  Packard,  White,  Paige,  Apperson,  Cadillac, 
Moon,  Oakland,  Buick,  Saxon,  Chalmers  and  Pierce  have  cars 
which  are  painted  in  striking  colors.  The  inclosed  bodies  are 
in  all  forms  and,  in  connection  with  these  may  be  mentioned 
the  hinged  steering  wheel  on  the  Pierce  coupe.  This  differs 
from  the  forms  used  by  Cadillac  and  King  in  that  the  wood 
rim  itself  hinges  on  either  side  rather  than  whole  rim 
swinging  out  of  the  way. 
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Right  (Id*  of  the  new  Regal  eight-cylinder  V  motor,    view  of  Col*  eight-cylinder  motor,  wtileh  le  one  of  the  eurprleee  of  the  Chicago  enow 


Nine  New  Cars  on  Display  at  Chicago 

Cole,  Regal,  Ross  and  Abbott  Have  Eights — 
Imperial,  Halliday  and  Ogren  Sixes — Small  Regal 
and  Shaw  Taxicab  Are  Fours — New  Motors  Shown 


ElGHT-cylinder  cars  constitute  the  feature  of  the  ex- 
hibit at  Chicago.  There  are  four  new  eight-cylinder 
cars  on  exhibition  in  addition  to  those  which  were 
shown  at  the  Grand  Central  Palace.  These  are  the  Cole,  the 
Regal,  the  Ross,  and  the  Abbott.  In  addition,  three  new  eight- 
cylinder  motors  were  shown  by  engine  makers,  one  of  these 
Davis,  another  Buda  and  the  third,  Perkins.  Two  new  small 
sixes  were  on  view,  the  Imperial  at  the  Coliseum,  and  the 
Halladay  on  motor  row.  New  fours  in  every  case  are  smaller 
than  those  the  concerns  exhibiting  them  had  used  previously. 
The  new  Moline-Knight  is  the  smallest  Knight  engine  which 
has  appeared  in  America  and  the  Regal  four  has  a  smaller 
four-cylinder  engine. 

In  all  there  are  nine  new  cars  or  new  models  not  previously 
shown,  to  be  seen  either  at  the  Coliseum  or  in  private  ex- 
hibitions. The  Franklin  company  has  announced  a  new 
scries  whose  only  change  in  design  is  the  inclosing  of  the 
overhead  valve.  In  the  electric  field  the  only  change  within 
the  past  2  weeks  has  been  in  the  announcement  of  wire 
wheels  as  stock  or  optional  equipment  on  practically  every 
electric. 


The  new  Cole  eight-cylinder  touring  ear  announced  at  the  Chicago  show 


Price  reductions  are  announced  in  one  instance,  the  Chand- 
ler price  being  dropped  $300. 

The  Rosa  Eight 

A  new  car  makes  its  debut  in  eight-cylinder  form  at  the 
LaSalle  Hotel.  This  is  the  Ross  eight,  which  is  given  the 
name  of  model  A.  It  is  the  product  of  the  Ross  &  Young 
Machine  Co.,  Detroit,  Mich.,  a  concern  which  long  has  been 
making  parts  for  Detroit  car  manufacturers.  Aside  from  the 
eight  cylinders,  the  feature  of  the  car  is  its  price,  which  is 
$1,350  for  the  five-passenger  touring  model,  the  only  body 
offered  at  this  time.  The  motor  is  made  by  the  Ross  &  Young 
company. 

The  cylinders  are  arranged  in  a  V  and  are  3  by  4  1-2 
inches.  The  cylinders  are  cast  in  L-head  blocks  of  four  with 
the  valves  on  the  inner  side.  The  camshaft  is  driven  by  a 
silent  chain  and  thermo-syphon  cooling  is  used.  Lubrication 
is  by  oil  forced  to  cylinders,  crank  and  camshaft  by  means  of 
a  plunger  pump.  Ignition  is  by  an  Atwater  Kent  Unisparker 
having  automatic  advance  with  both  dry  cells  and  storage 
batteries  as  a  current  source.  Fuel  is  fed  to  the  carbureter 
from  a  rear  tank  by  the  Stewart 
vacuum  system. 

Starting  and  lighting  is  by  an  elec- 
tric system  of  Ross  A  Youngs'  own 
manufacture.  It  operates  on  12  volts. 
A  multiple  disk  clutch  with  cork  inserts 
is  used  and  in  unit  with  the  rest  of  the 
power  plant  is  a  three-speed  selective 
gearset  with  center  control.  The  unit 
power  plant  thus  supplied  is  suspended 
at  three  points. 

The  drive  from  the  propeller  shaft 
and  Timken  axles  is  taken  through  the 
springs  on  the  Hotchkiss  principle. 
Brakes  are  14  by  2  1-4  inches  in  size, 
the  service  brakes  being  internal,  and 
the  emergency  brakes  external  on  the 
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rear  wheel  drum.  The  wheelbase  ia  115 
inches,  and  tires  34  by  4  on  Detroit  Q.D. 
rim g.  Springs  are  three-quarter  elliptic 
in  the  rear,  and  the  conventional  semi- 
elliptic  in  front.  The  equipment  includes 
the  one-man  top  aside  from  the  regular 
outfitting.  A  very  clean  streamline  boat- 
shaped  body  is  provided. 

The  Regal  Eight 

The  Regal  Motor  Car  Co.,  Detroit,  is 
showing  two  new  cars  at  the  Coliseum, 
the  complete  Regal  line  for  the  coming 
season  being  three  models,  a  new  eight, 
a  new  small  four  and  the  larger  four. 
The  eight-cylinder  car  sells  in  the  five- 
passenger  touring  form  at  $1,250.  It 
has  a  V-type  motor,  2  7-8  by  4  1-2 
inches  and  112-inch  wheelbase.  Equip- 
ment includes,  aside  from  the  regular 
fitment,  a  one-man  top  with  Jiffy  cur- 
tains and  tire  carrier  at  the  rear  with 
an  extra  rim. 

The  eight  cylinders  are  cast  in  two 
separate  blocks  of  four,  being  L-head 
with  the  valves  on  the  inside.  The  out- 
side view  of  the  motor  is  made  particu- 
larly clean  by  means  of  a  removable 
horizontal  plate  connecting  the  two  sets 
of  cylinder  heads  which  are  separately 
detachable  on  each  block.  The  elec- 
tric equipment  includes  a  Bosch-Rush- 
more  generator  on  the  forward  left  side 
of  the  engine  with  the  cranking  motor 
connecting  to  the  flywheel.  Ignition  is  by 
battery  and  distributor.  Above  the  plate, 
connecting  the  two  sides  of  the  V,  is  the 
Stewart  carbureter  which  communicates 
with  each  block  of  cylinders  through  a 
ram '8  horn  intake  to  the  integral  mani- 
folds. The  engine  is  cooled  by  thcrmo- 
syphon,  there  being  a  single  outlet  at  the 
top  of  the  radiator  which  branches  to  each  block  of  cylinders 
in  the  form  of  a  Y.    The  timing  gears  arc  chain  driven. 

Except  for  the  motor,  the  car  is  exactly  the  .same  as  the 
other  Regal,  and  it  is  significant  that  the  use  of  the  eight- 
cylinder  engine  has  added  only  44  pounds  to  the  total  weight 
of  the  car,  while  the  horsepower  has  been  greatly  increased. 

Regal  Small  Four 

The  other  new  Regal  model  is  a  little  four  having  a  3  3-8 
by  4  3-4-inch  engine  of  nominal  20  horsepower,  30  by  3  1-2 


New  Ron  eight-cylinder  touring  modal  ennounced  at  the  Chicago  show 


view  of  the  new  Rom  eight-cylinder  M-degree  V  motor 


inch  tires,  106  inch  wheelbase,  and  selling  at  $650  with  com- 
plete electric  equipment  and  one-man  top,  as  well  as  the  usual 
set  of  tools,  etc. 

The  four  cylinders  are  in  block  and  the  clutch  and  gearset 
are  carried  as  a  unit  with  the  engine.  The  electric  equipment 
includes  a  Splitdorf  Aplco  motor  generator  with  battery 
ignition.  The  gearset  is  a  three-speed  selective  with  center 
control.  Rear  axle  is  floating  on  roller  bearings,  and  the 
rear  springs  are  of  the  cantilever  type.  The  wheels  have 
demountable  rims.    A  streamline  body   is   used  and,  like 

the  rest  of  the  Regal  models, 
the  radiator  filler  is  under 
the  hood  so  that  the  smooth 
line  from  windshield  to  radi- 
ator is  not  broken.  The  fuel 
is  Carried  in  the  cowl  and  the 
filler  is  inside  the  forward 
compartment.  A  spare  tin 
carrier  is  supplied  at  the  rear. 

Another  of  the  new  cars  to 
make  its  debut  at  the  Coliseum 
is  the  eight-cylinder  Cole  at 
$1,785  which  was  described  in 
detail  in  Tin:  AfTOMOBlLE 
for  January  21. 


View  of  the  eight-cylinder  Abbott  chaeela.  ehowlng  mounting  of  new  motor  and  double. drop  frame 


Imperial  Six 

The  new  Imperial  six-cylin- 
der model  66  lists  at  $1,285 
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The  Imperial  tlx  touring  cir  which  wji  announced  at  the  Chicago  show 

with  electric  equipment,  one-man  mohair  top,  demountable 
rims  and  regular  equipment  The  motor  is  a  Continental 
block  casting  with  L-head  cylinders  3  by  6  inches  in  size. 
Cooling  is  by  centrifugal  pump  and  lubrication  is  by  splash 
system  with  a  circulating  pump.  A  disk-clutch  faced  with 
Kaybestos  and  a  three-speed  selective  transmission  complete 
the  unit  power  plant,  which  is  suspended  at  three  points.  Fuel 
is  fed  by  pressure  from  a  gasoline  tank  at  the  rear.  The 
rear  axle  is  a  floating  type  on  Hyatt  high  duty  roller  bear- 
ings with  a  4  to  1  reduction  on  high  and  12-inch  brakes,  in- 
ternal and  external,  arc  supplied  on  the  rear  hubs.  Left  steer- 
ing and  center  control  are  standard.  The  wheelbase  is  122 
inches,  and  tires  are  33  by  4.  The  storage  battery  for  the 
electric  lighting  and  cranking  system  is  carried  under  the 
front  seat.  The  rear  springs  are  three-quarter  elliptic,  and 
the  body  upholstering  is  made  a  special  point,  being  designed 
to  give  maximum  comfort  without  sagging. 

The  car  is  marketed  as  a  five-passenger  tourist  with 
streamline  body,  the  doors  being  unusually  wide,  with  con- 
cealed hinges  and  latches. 

Franklin  Serie*  Seven 

A  new  Franklin  chassis  makes  its  appearance  under  a  new 
model  name,  Series  Seven.  The  feature  of  the  new  series  is 
the  inclo.su  re  of  the  overhead  valves.  Aside  from  this  the 
only  alteration  from  the  car  as  described  previously  is  the 
slight  lengthening  of  the  tonneau  to  give  increased  roominess 
and  a  general  lightening  of  the  chassis  which  amounts  to  a 
reduction  of  probably  24  pounds  in  the  weight  of  the  car  as 
a  whole. 

The  inclosure  of  the  valves  has  been  accomplished  by  plac- 
ing a  metal  cover  over  the  valve-operating  mechanism  on  each 
of  the  separate  cylinder  heads.    These  covers  bolt  to  flat 
bosses  milled  on  top  of  the  cylinder  heads,  and  cover  the 
valve  springs  and  rocker  arms  com- 
pletely, thus  giving  the  increase  in  ef- 
ficiency of  the  overhead  valve  without 
the  noisy  valve  operation  which  some- 
times is  characteristic  of  this  type. 

New  Halladay  Six 

Halladay  cars,  after  a  period  of  in- 
activity, are  again  to  make  their  ap- 
pearance on  the  market,  this  time  as 
the  product  of  the  Barley  Mfg.  Co., 
Strcator,  111.  The  re-appearance  of  the 
Halladay  is  signalized  by  a  new  six- 
cylinder  called  the  6-40,  which  is  to  sell 
at  $1,385.  It  embraces  in  design  a 
Rutenber  motor  of  40-horsepowcr  with 
L-head  block  cylinders.  Oiling  is  by 
a  combination  force  feed  and  circulat- 


ing splash  and  cooling  by  centrifugal 
pump  circulation  combined  with  a  belt- 
driven  fan. 

The  carbureter  is  a  Stromberg  with 
the  control  lever  for  the  air  adjustment 
mounted  on  the  steering  control.  Ig- 
nition and  all  the  electric  equipment  is 
Westinghouse.  A  combined  magneto 
and  generator  supplying  the  current 
for  ignition  and  lighting,  and  in  con- 
nection with  the  6-volt,  100  ampere 
hour  battery,  supplies  the  Westinghouse 
flywheel  starting  motor,  which  is 
equipped  with  a  Bendix  gearshift. 

The   three-speed   gearset  and  disk 
clutch  are  in  unit  with  the  motor,  the 
whole  power  plant  having  three-point 
suspension.    Gasoline  is  carried  in  a 
rear  tank,  and  supplied  to  the  carbureter 
by  the  Stewart  vacuum  system.    Left  steer  and  center  con- 
trol are  stock  features.    A  floating  rear  axle  which  runs  on 
ball  bearings  is  supplied  and  the  rear  springs  are  three- 
quarter  elliptic.    Tires  are  34  by  4  inches  on  Firestone  or 
Stanweld  demountable  rims,  and  a  spare  tire  carrier  is  hung 
at  the  rear. 

The  body  is  of  modified  boat  type.  Individual  front  seats 
are  fitted  and  there  is  an  aisle  between  them.  With  the  regu- 
lar equipment  are  included,  among  other  features,  a  one- 
man  top,  and  an  8-day  clock. 

Smaller  Moline-Knight 

The  Moline  Automobile  Co.,  Moline,  111.,  iB  showing  the  mo- 
tor of  a  smaller  Moline-Knight  car  which  is  to  be  announced 
later.  The  motor  itself  is  almost  identical  with  the  larger 
Moline-Knight,  except  for  its  smaller  dimensions.  It  is  un- 
derstood that  the  motor  is  to  be  a  part  of  the  lighter  and 
lower-priced  Moline  car.  Its  bore  is  3  1-2  inches  and  its 
stroke  5  inches,  and  it  is  a  block  casting  of  clean  exterior  ap- 
pearance. The  only  distinguishing  feature  between  this  en- 
gine and  the  larger  Knight  is  in  the  novel  way  in  which  the 
ignition  wires  are  carried  up  through  the  cylinder  head  be- 
tween the  two  middle  cylinders,  so  that  the  only  exposed  wir- 
ing or  ignition  connections  are  the  short  leads  to  the  spark 
plugs.  Ignition  is  supplied  by  means  of  a  Connecticut  igniter, 
current  for  which  is  produced  by  a  generator  driven  by  a  lay- 
shaft  on  the  timing  gears.  A  separate  cranking  motor  con- 
nects with  gears  cut  on  the  flywheel.  Another  external 
change  is  the  alteration  of  the  exhaust  manifold  to  give  a 
more  direct  flow  of  the  gas. 

Shaw  Taxicab 

Although  not  at  the  show,  a  new  car  is  on  display  on  motor 
row  as  the  product  of  a  concern  which  heretofore  has  not 
built  cars  for  the  general  market.  This  is  the  taxicab  of 


Regal  light  four,  which  embodlee  a  tmaller  motor  than  the  other  four-cylinder  ear 
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the  Walden  W.  Shaw  Livery  Co., 
Chicago.  This  concern  has  been  build- 
ing its  own  cars  for  local  taxicab  work 
for  several  years,  but  the  demands  from 
other  cities  for  cars  especially  designed 
for  this  service  has  led  it  to  announce 
that  it  will  manufacture  these  cars  for 
other  livery  companies.  Orders  from 
several  other  cities  have  been  received 
and  the  concern  states  that  it  is  in  the 
position  to  produce  about  500  cars  a 
year.  The  cars  are  designed  for  quick 
and  easy  repairs  and  replacement  as 
well  as  for  wearing  qualities  for  the 
special  service  for  which  they  are  in- 
tended. They  have  one  or  two  outstand- 
ing features  which  distinguish  cars  for 
this  service,  as  designed  by  the  Walden 

Shaw  company.  One  of  these  is  the  transmission  brake,  an- 
other the  spiral  bevel  drive,  and  another  the  elimination  of 
brake  equalizers,  it  being  found  that  in  livery  service,  where 
for  safety's  sake  the  brakes  had  to  be  looked  to  every  day  in 
any  of  them,  equalizers  were  a  detriment  Kasy  gear  shift- 
ing is  made  possible  by  a  clutch  brake.  There  is  no  spark 
advance,  and  a  triple  oiling  system  is  provided,  there  being 
a  constant  level  splash  and  force  feed  in  addition  to  two 
plunger  pumps  operated  by  the  camshaft.  The  pumps  can  be 
worked  independently  of  each  other,  and  in  case  both  fail, 
sufficient  lubrication  for  a  60-mile  drive  is  provided  in  the 
splash  reservoir. 


Upp«r — Regal  light  four- cylinder  motor,  which  la  ihown  at  Chi- 
cago. Lower — The  new  Franklin  elx  motor,  which  hat  the  overhead 
valve  conetructlon  Incloaed 


New  Mollne- Knight  40  touring  car,  which  haa  the  amalleat  Knight  motor  yet  announced 

To  show  in  what  way  the  special  design  of  a  vehicle  when 
used  to  this  service  has  been  effective  in  keeping  down  oper- 
ating costs,  the  Shaw  company  reports  on  the  maintenance  of 
its  entire  equipment  for  a  period  of  6  months  show  that 
the  labor  and  maintenance  per  cab  per  day  is  B7  cents.  The 
material  cost  is  36  cents  and  the  painting  17  cents,  making  a 
daily  bill  on  each  cab  of  $1.09. 

The  Ogrt-n  Sis 

A  six-cylinder  car  new  to  the  field  in  general  is  the  Ogren 
six,  which  has  been  on  the  market  in  a  small  way  for  about 
a  year.  This  is  the  product  of  the  Ogren  Motor  Car  Co., 
Chicago,  which  expects  to  turn  out  about  250  cars  within 
the  next  year.  The  car  is  built  from  standard  parts  as  a 
seven-passenger  touring  car,  a  roadster  and  a  limousine,  the 
seven-passenger  listing  at  $2,500. 

The  engine  is  a  six-cylinder  3  3-4  by  5  1-2,  I^head  with 
Bosch  magneto,  Bosch-Kushmore  cranking  and  lighting,  Ray- 
field  carbureter,  Stewart  vacuum  fuel  feed,  Brown-Lipe 
three-speed  gearset,  left  steering,  center  control,  Timken  axle 
and  Kellogg  power  tire  pump.  The  body  is  made  by  Obresch. 
In  the  seven-passenger  touring  body  the  extra  seats  are  ar- 
ranged to  fold  in  the  back  of  the  front  seat  when  five  passen- 
gers are  carried. 


Marion  Brings  Out  New  Eight, 
Six  and  Four 

CHICAGO,  ILL.,  Jan.  26— Special  Telegram— In  the  midst 
of  all  the  rapid  fire  announcements  of  eight-cylinder 
cars  during  the  show,  the  Marion  Motor  Car  Co.,  Indianapo- 
lis, Ind.,  has  gone  the  other  manufacturers  one  better  by 
announcing  not  only  a  new  eight,  but  a  new  six  and  a  new 
four.  This  makes  the  Marion  line  the  only  complete  one 
■jo  far  as  the  number  of  cylinders  is  concerned. 

All  three  of  the  models  are  built  of  standard  units,  the 
eight  having  a  V-type,  3  1-8  by  4  1-2  motor  of  the  conven- 
tional type,  and  whcelbasc  of  115  inches.  It  sells  at  $1,500 
either  as  a  roadster  or  five-passenger  touring  car. 

The  four  has  a  Continental  block  L-hcad  engine,  3  3-4  by 
5.  and  the  same  wheelbase  as  the  eight.  It  sells  for  $1,250. 
The  six  has  a  3  by  5  block  L-head  engine,  a  122-inch  wheel- 
base  and  sells  for  $1,350.  The  equipment  in  each  case  in- 
cludes such  fittings  as  one-man  top,  demountable  rims,  with 
one  extra,  rain  vision,  built-in  windshield  and  graphite  lubri- 
cated springs. 

In  every  respect  of  general  design,  except  engine  and  chas- 
sis length,  the  three  cars  are  identical.  The  design  includes 
a  dry  disk  clutch  and  three-speed  gearset  in  unit  with  the 
engine  and  Rpiral-bevel  drive. 

Motor  equipment  includes  Bosch  magneto.  Gray  &  Davis 
lighting  and  starting,  Stewart  vacuum  fuel  feed  from  a  tank 
at  the  rear  and  Fedders  honeycomb  radiator.  The  lighting 
system  includes  double  bulb  headlights,  for  city  or  country 
driving.    Tires  are  34  by  4. 

The  Mutual  Motors  Corp.,  which  has  the  manufacturing 
of  Marion  cars,  expects  to  be  delivering  within  a  very  few 
weeks. 
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Some  Tank  Mountings  Seen  at  Chicago 


Rigidity  of  suspension  la  ihovm  In  the  characteristic  tank  mountings  Illustrated  herewith.  Thla  phase  hae  become  Important  elnce 
the  wldeapread  adoption  of  vacuum  feed.     Some  makers  are  combining  the  tank  bracket  with  the  tire  carrier,  giving  a  rigid  support  for 

both  with  a  minimum  numbsr  of  parte 


OAKLAND 


The  tanka  themeelves  are  In  a  variety  of  shapes,  neceeeltatlng  wide  differences  In  the  shape  of  the  tank  bracket.    It  la  practically  unlver- 

aal  practice,  however,  to  rivet  to  the  rear  cross  member 


In  many  of  the  tank  bracketa  depicted  herewith  It  will  be  noted  that  efforts  have  been  made  to  arrange  the  euepenalon  ao  that  the 
tank  can  be  readily  removed.    This  Is  generally  accomplished  by  a  hinged  portion  of  the  bracket  which  can  be  ewung  out  of  the  way 

when  It  la  desired  to  take  off  the  tank 
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Davis  Eight  Uses  Two  Camshafts 

0' 


NE  more  eight-cylinder  motor  has  made  its  appearance. 
This  time  the  Davis  Mfg.  Co.,  Milwaukee,  WiB.,  is  the 
newcomer  with  a  V-type  with  90  degree  cylinders.  It 
is  a  conventional  eight  with  3  by  4-inch  cylinders,  giving  a 
piston  displacement  of  226.2  cubic  inches,  and  an  S.  A.  E. 
rating  of  28.8  horsepower.  It  is  a  high-speed  design,  showing 
its  greatest  efficiency  between  2,200  and  2,600  r.p.m.  and  is 
intended  for  a  gear  ratio  of  approximately  of  5.5  to  1. 

Two  of  the  unconventional  features  of  this  Davis  eight  are, 
first  the  use  of  two  camshaft*  located  side  by  side  in  the 
top  of  the  crankcase,  immediately  below  the  apex  of  the  V. 
One  camshaft  serves  for  actuating  the  valves  in  one  cylinder 
block  and  the  other  for  the  opposite  block,  the  object  of  using 
two  shafts  being  that  any  desired  timing  can  be  had,  and  the 
use  of  rocker  arms  between  the  cams  and  the  tappets  is 
eliminated,  consequently  reducing  the  noise  possibility.  The 
valve  timing  employed  is  as  follows:  Intake  opens 
10  degrees  late,  closing  30  degrees  late,  and  exhaust  opens  45 
degrees  early,  closing  5  degrees  late.  The  tappets  with  mush- 
room ends  bear  direct  on  the  cams  and  carry  on  their  upper 
<ends  nut  and  lock  nut  for  correcting  the  timing. 

The  other  unconventional  feature  is  the  employment  of 
(thermo-syphon  cooling  for  the  two  cylinder  blocks.  Water 
from  the  base  of  the  radiator  enters  each  block  at  its  lowest 
point  and  well  to  the  rear  of  the  jacket,  and  the  return  pipes 
leave  the  highest  point  of  the  jacket  at  the  forward  end,  there 
being  individual  hose  connections  between  each  cylinder  block 


ft 


0 


Views  of  the  Buda  eight  described  last  week.  It  hae  thermo-ayphon  circulation,  each 
block  of  cyllndera  having  eeparata  water  leada.  The  Intake  pipe  la  Jacketed  and  forms  a 
connecting  link  between  the  cylinders.  Being  at  the  top  of  the  water  ayatem  It  ahould  be 
well  warmed.  The  aide-by.alde  connectlng-roda  are  shown  above,  and  alao  the  accessible 
valve  covers.  Ignition  apparatua  Is  located  between  the  cyllndera,  and  the  starter  can  be 
under  either  motor  arm,  the  dynamo  being  combined  with  Ignition 


The  compact  Davla  eight-cylinder  motor 

and  the  radiator.  All  valve  seatings  are  entirely  wBter- 
jacketed. 

Spur  gear  trains  are  used  for  driving  the  two  camshafts 
as  well  as  the  ignition  system,  a  silent  chain  being  employed 
to  connect  the  crankshaft  with  the  Allis-Chalmers  motor- 
generator  unit  which  is  mounted  un- 
der the  right  front  motor  arm.  It  is 
geared  3  to  1  to  the  crankshaft  and 
no  clutches  are  interposed,  the  silent 
chain  connection  being  positive.  In 
order  to  have  chain  adjustment  the 
motor  generator  is  mounted  in  an  ec- 
centric bushing  surrounding  the  entire 
cylindrical  unit,  and  this  bushing  in 
turn  is  clomped  into  the  housing  in 
the  crankcase  arm. 

The  motor  iB  designed  for  battery 
coil  ignition  system  with  the  timer- 
distributer  element  mounted  on  a 
short  vertical  shaft  in  the  forward 
part  of  the  V  where  it  leaves  all  valve 
springs  quite  accessible.  Lubrication 
is  by  a  splash  constant-level  system 
and  to  guard  against  a  surplus  of  oil 
in  one  cylinder  block  baffle  plates  are 
inserted  in  the  open  ends  of  the  cyl- 
inders in  this  block,  the  other  block 
being  without  baffles.  The  carbureter 
is  located  high  in  the  V  and  attaches 
to  a  upwardly  arched  semi-circular 
type  of  intake  manifold. 

The  rotating  and  reciprocating  in- 
ternal parts  of  the  motor  are  gener- 
ally conventional.  Use  is  made  of  the 
yoke  type  connecting-rod  in  prefer- 
ence to  the  side-by  side  style,  these 
are  I-beam  types,  8  inches  center  to 
center,  the  crankshaft,  a  two-bearing 
type,  has  main  and  journal  bearings 
1  3-4-inch  in  diameter,  the  front 
bearing  is  3  inches  long,  the  rear  4, 
and  all  crankpins  are  2  1-4  inches 
long.    Valves  are  1  5-16  inches  in 
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diameter  in  the  clear  and  7-32-inch  lift.  Each  camshaft  is 
supported  on  three  bearings.  Pistons  measure  3  3-4  inches 
in  length  and  carry  three  rings  close  to  the  piston  head  and 
one  oil  ring  immediately  below  the  wristpin. 


The  motor  is  regularly  designed  to  take  a  unit  gearbox, 
the  flywheel  being  completely  housed  for  this  purpose,  and 
with  the  two  supporting  arms  in  the  flywheel  plane.  A  single 
forward  support  is  used,  giving  three-point  suspension. 


New    Accessories   at  the  Show 


CHICAGO,  ILL.,  Jan.  23.— The  MCU- 
sory  exhibit  at  the  Chicago  show 
can  boast  of  not  more  than  two  doxcn 
new  devices  brought  out  since  the  New 
York  show  and  among  these  there  are 
perhaps  only  eight  which  are  of  real  in- 
terest to  the  car  owner,  the  others  being 
garage  necessities  or  manufacturers' 
propositions.  One  of  the  most  attractive 
displays  offered  in  the  accessory  layout 
is  the  new  Westinghouse-Ford  cranking, 
lighting  and  ignition  system  which  was 
kept  rather  quiet  until  show  time.  The 
new  Kellogg  Ford  tire  pump,  while  it 
was  announced  a  week  ago  by  the  com- 
pany, is  being  displayed  for  the  first 
time. 

Chicago  can  be  always  relied  upon  to 
show  spring  wheels,  safety  fenders  and 
other  accessories  of  unusual  construction, 
among  them,  being  shown  such  devices 
as  a  combination  pump  and  crankhandle, 
a  heater  which  uses  no  coal,  exhaust  gas 
or  water,  but  employs  chemicals,  a  new 
shock  absorber  with  three  springs  and  a 
seating  arrangement  which  allows  of  a 
two-passenger  roadster  being  converted 
into  a  three-passenger  design.  In  all, 
there  are  forty-nine  exhibitors  of  acces- 
sories at  Chicago  who  did  not  appear  at 
New  York. 

New  Westinghouse-Ford  System — The 
Westinghouse  exhibit  is  featured  with 
a  new  cranking,  lighting  and  ignition 
system  for  Ford  cars,  which  sells  for  $90, 
and  which  consists  of  a  12-volt  motor- 
generator,  battery  and  ignition  dis- 
tributer which  contains  also  the  inter- 
rupter and  step-up  coil.  The  motor- 
generator  externally  differs  little  from 
the  regular  Westinghouse  unit.  It  is 
driven  by  silent  chain  from  the  crank- 
shaft and  in  order  to  allow  of  a  means 
of  driving  the  fan  the  belt  is  fastened 
to  a  pulley  on  the  motor-generator  shaft. 
The  cutout  which  is  used  is  a  separate 
unit  In  the  mounting  of  the  motor- 
generator  two  brackets  are  used,  one  of 


New  Westinghouse  starting,  lighting  and  ignition  system  for  Ford  cars  as  It  appears  mounted* 

on  motor 

lamps — and  at  $S>0  the  ignition  dis- 
tributer also  is  furnished. 

Kellogg  I'ii mp — Another  new  single- 
cylinder  pump.  Model  111,  just  brought 
out  by  the  Kellogg  Mfg.  Co.,  is  being 
shown  at  its  booth  for  the  first  time. 
This  new  pump  is  for  Fords,  and  in, 
general  construction  is  like  the  one- 
cylinder  Model  101.  It  is  an  all-metal 
design  with  a  poppet  valve  for  inlet  and 
exhaust,  uses  wick  oiling  and  sells  for 
$'J.50  complete,  ready  for  attachment. 
The  drive  is  directly  by  gears  from  the- 
front  end,  as  shown  in  the  illustration 
herewith,  a  hand  lever  being  used  to- 
throw  the  gears  into  mesh.  It  is  stated 
the  pump  may  be  installed  in  20  minutes 
without  moving  any  of  the  essential 
parts  of  the  car. 

DeLaunty  Tire  Pump  and  Crank  — 
A  most  unusual  combination  accessory 
is  being  shown  by  the  Chicago  Auto- 
matic Machine  Co.,  the  device  being  in 
the  form  of  a  unit  single-cylinder  tire 
pump  and  crank  handle.  This  unit  re- 
places the  present  crank  on  the  car. 
The  pump  is  contained  in  the  portion  P" 
in  the  illustration  herewith,  and  is  driven 
by  a  floating  shaft  within  the  one 
marked  S.  When  the  pump  is  to  be  used 
'he  nut  N  is  pushed  inward,  this  causing 


DeLaunty  combination  tire  pump  and  crank 

them  being  attached  to  the  cylinder  head 
by  means  of  special  bolts,  and  the  other 
being  attached  to  the  lower  portion  of 
the  cylinder  casting. 

The  ignition  distributer  is  an  entirely 
new  affair,  being  a  combination  timer, 
distributer  and  coil.  It  is  located  on  the 
opposite  side  of  the  motor-generator,  the 
right  side,  and  is  driven  by  two  bevel 
gears  from  the  timing  case.  This  allows 
of  a  vertical  unit.  The  price  is  $75  for 
the  motor-generator,  battery,  switch, 
wiring — in  fact,  everything  except  th» 


Kellogg  one-cylinder  tire  pump  for  Fords 


Bright-Ray  lighting  system  for  Ford  cars 
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the  floating  shaft  to  be  connected  with 
the  crankshaft.  The  air  intet  for  the 
pump  is  shown  at  I,  and  the  hose  con- 
nection at  T.  The  price  is  512.50,  and 
for  the  Ford  type  $10. 

Bright -Kay  Ford  Outfit — A  new  Ford 
lighting  system  is  being  shown  by  the 
Paul  G.  Nirhoft*  Co.,  Chicago,  the  outfit 
consisting  of  a  generator  driven  by  belt 
from  the  fan  shaft,  a  battery,  cutout, 
an.meter,  wiring,  etc.  The  generator 
produces  8  amperes  at  6  volts,  and  is 
driven,  as  shown  herewith,  by  a  belt 
which  is  looped  around  a  special  pulley 
fastened  to  the  fanshaft.  The  cutout  is 
a  separate  unit  mounted  on  the  dash 
together  with  an  ammeter  and  switch. 
The  outfit  complete,  including  the  parts 
mentioned,  together  with  two  headlights 
and  tail  light,  6-volt  30-ampere-hour 
battery,  wiring,  bolts,  etc,  is  545,  and 
without  the  lamps  is  $38.50. 

Two  other  new  products  shown  for  the 
first  time,  but  marketed  for  about  1  year, 
arc  the  Red  Devil  electrolytic  rectifier 
and  the  Red  Devil  non-spillable  battery, 
which  type  often  is  referred  to  as  a  dry 
storage  battery. 

Day  Sectional  Tread — This  is  a  punc- 
ture and  blowout  preventing  device 
shown  by  the  Day  Sectional  Casing  Co., 
Chicago.  It  consists  of  a  rubber  and 
fabric  tread  made  in  a  number  of  sec- 
tions fastened  together  so  as  to  be 
slipped  in  place  as  a  unit.  There  are 
spaces  between  each  section,  and  this, 
together  with  the  rough  surface  of  the 
sections,  is  said  to  prevent  skidding. 
Prices  range  from  $18.75  for  the  30  by 
3^  to  $25.50  for  the  3?  by  4. 

So-Sha-Belle — The  So-Sha-Belle  Co., 
Los  Angeles,  Cal.,  is  exhibiting  for  the 
first  time  a  seating  arrangement  which 
allows  of  three  persons  sitting  in  the 
tonneau  or  front  compartment,  where 
the  present  plan  allows  of  only  two 
being  seated  comfortably.  It  is  an  ar- 
rangement which  places  the  seats  in 
staggered  fashion,  the  center  one  either 
ahead  or  behind  the  two  outer  cushions. 
This  seating  arrangement  may  be  used 
on  either  old  or  new  cars  and  requires 
changes  in  the  upholstery  and  seat 
frame  and  does  not  interfere  with  the 
body  lines.  By  the  use  of  this  arrange- 
ment the  passengers  have  individual 
seats  and  arm  rests.  It  is  a  particularly 
desirable  feature  in  two-passenger  road- 
sters. 

Cat  paw  Shock  Absorber— This  is  an 
entirely  new  type  of  auxiliary  spring 
shock   absorber,  and  is  shown  by  the 
Frar-er  Lubricator  Co.,  New  York.  As 
shown  in  the  illustration  herewith,  the 
Catpaw  consists  of  two  cylinders,  each 
containing  three  springs,  one  set  up- 
right and  two  smaller  ones  placed  at  an 
angle   above   it.     Each  spring  has  an 
individual  cylinder  for  operation.  Aside 
from  the  three  springs  there  is  an  air 
cushion  cylinder  below  the  large  spring 
shown  in  the  illustration  herewith.  It 
will  be  noted  that  the  bar  B  is  wedge- 
shaped  at  its  upper  end  and  that  the 
sides  can  touch  the  shoes  S  under  the 
two  smaller  springs.    It  is  clear  that 
any  upward  movement  of  the  bar  B  will 
carry  with  it  the  large  spring,  leaving 
the  two  smaller  ones  free,  and  in  order 
to  make  the  large  spring  return  to  nor- 
mal slowly,  the  air  chamber  shown  comes 
into  play.     Also,  the  downward  move- 
ment of  the  bar  causes  the  wedge  to 
exert  pressure   against  the  two  shoes 
and  hence  the  smaller  springs  are  com- 
pressed.     The  combination  of  the  two 
waller  spring*  with  the  air  chamber  is 
said    to    produce    excellent   results  in 


Upper — Day  (actional  tread  mounted  on  wheel 
Lower— Section,  elevation  and  plan  of  Indi- 
vidual aactlon  of  Day  tread 

checking  rebound.  The  price  of  the  ab- 
sorber is  $40  for  cars  up  to  2,200  pounds. 

A  Ford  type  is  shown,  but  it  employs 
only  one  large  spring,  which  is  fitted 
into  a  cylinder  open  at  the  bottom,  as 
shown  in  the  illustration  herewith. 

Chicago  Spring  Wheel— A  new  type  of 
spring  wheel  is  being  shown  by  Gray 
Bros.,  Chicago,  this  wheel  employing  a 
flexible  hub  with  special  side  flanges. 
These  flanges  have  slots  into  which  fit 
the  lower  portion  of  special  wedge-shaped 
steel  spokes.  The  upper  end  of  the 
spokes  arc  in  contact  with  rollers,  so 
that  when  the  wheel  strikes  a  bump  the 
spokes  slide  over  the  rollers,  the  move- 
ment being  taken  up  in  the  hub  slots. 

Dixon's  Grease — The  Dixon  Crucible 
Co.,  Jersey  City,  N.  J.,  is  showing  a  new 
form  of  grease  for  differential  housings 
which  it  claims  will  not  make  its  way  to 
the  brake-bands.  It  is  No.  680  and  sells 
for  30  cents  per  pound  in  5-pound  tins. 

New  Solar  Searchlight — A  new  type  of 
searchlight  is  being  shown  by  the  Badg- 
er Brass  Mfg.  Co.,  Kenosha,  Wis.,  which 
may  be  moved  vertically  or  laterally  with 
a  lever  and  locked  in  any  desired  posi- 
tion.   The  lamp  used  is  a  new  parabola 


design  with  the  reflector  in  the  body 
with  a  washer  between  it  and  the  glass. 
The  casing  is  water-proof  and  dust-proof 
and  has  an  outside  adjustment  for  bulb 
focusing.  The  searchlight  complete  sells 
for  $14.75  in  black  and  nickel. 

Grau  Shock  Absorber — This  is  a  new 
Ford  absorber  on  exhibition  for  the  first 
time.  It  is  being  shown  by  the  Grau 
Shock  Absorber  Co.,  Chicago.  It  is  a 
single,  coil-spring  type  with  the  mesh 
exposed.  It  replaces  the  regular  Ford 
shackles  and  sells  for  $5  per  set  of  four. 

Telescope  Fender — A  new  type  of  safe- 
ty fender  is  being  exhibited  by  the  Tel- 
escope Fender  Co.,  Cleveland,  O.,  this  de- 
vice automatically  stopping  the  engine 
ttnd  dropping  a  curtain  to  the  ground  so 
as  to  prevent  the  person  from  being 
caught  under  the  wheels.  When  a  person 
strikes  the  fender  the  ignition  is  cut  out, 
the  curtain  drops  and  the  car  stops. 

Vesta  Batteries — The  Vesta  Accumu- 
lator Co.,  Chicago,  is  displaying  an  en- 
tirely new  tine  of  batteries  for  starting 
and  lighting  service,  and  a  new  type  of 
headlight  for  Ford  cars.  The  new  bat- 
teries are  made  in  all  standard  sizes  and 
in  »;,  12,  16.  1R  and  24  volt  form.  All  ca- 
pacities are  offered.  A  fair  idea  of  the 
prices  will  be  had  from  these:  6-volt,  80- 
ampere-hour,  $35:  12-volt,  HO-ampere- 
hour,  $69.25,  ana  24-volt,  53-ampere- 
hour.  $10K. 

The  new  Ford  headlight  is  designed  to 
take  the  place  of  the  gas  lamps  fur- 
nished, and  for  this  purpose  a  special 
bracket  is  furnished.    The  price  is  $12. 

Doehler  Bearing  Co.  —  For  the  first 
time  the  Doehler  Die  Casting  Co.,  Tole- 
do, 0.,  shows  die-casting  finished  in 
brass,  enamel,  copper,  etc.,  the  concern 
having  extended  its  line  to  include  fin- 
ishing also.  A  complete  line  of  alumi- 
num die-castings  are  shown,  the  concern 
having  gone  into  such  production  to  a 
greater  extent  than  heretofore. 

Pierce  Quadrant  —  The  Pierce  Speed 
Controller  Co.,  Anderson,  Ind.,  has  some- 
thing novel  in  the  way  of  a  Ford  acces- 
sory— the  Pierce  auxiliary  quadrant. 
This  is  a  throttle  quadrant  which  is  fas- 
tened to  the  one  already  on  the  Ford  car. 
It  allows  of  the  throttle  lever  being  ad- 
justed more  accurately,  the  regular  sec- 
tor requiring  that  the  lever  be  set  into 
cuts  in  the  quadrant.  These  cuts,  the 
Pierce  company  claims,  change  the  speed 
one-third  of  a  mile  per  hour,  which  often 
is  not  accurate  enough  for  the  driver. 
With  the  Pierce  device  the  lever  may  be 
moved  any  fraction  of  an  inch.  The 
price  is  $1,  and  it  is  easy  to  install. 


Above — Catpaw  ehock  abaorber  with  aec- 
tlonal  view  through  one  member,  ahowlng 
wedge  principle 

Right— Special  Catpaw  Ford  ahock  abaorber 
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Compensated  Cantilever  Eliminates  Roll 

* 

A  New  Springing  System  Adopted  by  Large  Euro- 
pean Manufacturer — Appears  an  Important  Advance 


WHEN  a  wheel  on  one  side  of  an  automobile  drops  into 
a  hole  in  the  road  and  the  wheel  on  the  other  side 
remains  on  a  smooth  surface  there  is  a  natural 
tendency  for  the  body  to  follow  the  axle,  and  tilt  over  in  the 
direction  that  the  axle  has  to  incline.  On  a  rough  road 
this  often  produces  a  heavy  roll  that  is  very  uncomfortable 
for  the  passengers,  besides  racking  the  frame.  A  device 
which  has  just  been  adopted  by  the  Wolseley  Co.,  the  largest 
producer  in  Great  Britain,  and  one  of  the  largest  in  Europe, 
is  described  in  The  Autocar  of  January  16.  The  existence  of 
this  new  system  has  been  known  to  a  few  friends  of  the  com- 
pany's chief  engineering  men,  for  over  a  year,  but  the  experi- 
ments have  only  recently  been  completed  and  the  new  system 
got  ready  for  manufacturing. 

Broadly,  its  basic  idea  is  to  force  both  rear  springs  to  work 
together  whether  the  shock  is  on  one  or  on  both  sides  of  the 
axle,  to  play  off  the  strength  of  one  spring  against  the  other 
so  as  to  reduce  rolling  tendencies.  The  following  description 
is  extracted  from  our  contemporary's  account. 

Effect  of  Periodicity 

It  is  obvious  that  the  stiffer  the  spring  the  quicker  the 
periodicity,  the  more  rapid  its  vibration.  On  tho  other  hand, 
the  more  flexible  the  spring  the  slower  the  periodicity,  and 
consequently  the  greater  the  movement.  The  moro  flexible  the 
spring  the  greater  the  movement  caused  by  a  road  shock,  and 
the  easier  the  motion.  The  leaf  springs  used  in  most  cars, 
whether  they  be  of  the  semi-elliptic,  three-quarter-elliptic, 
or  cantilever  type,  all  conform  generally  to  this  law. 

If  we  go  to  a  car  and  regard  it  from  the  back,  and  consider 
that  one  wheel  may  have  dropped  into  a  hole,  it  is  apparent 
that  the  body  will  make  a  corresponding  movement.  One 
side  of  the  body  will  fall  slightly,  and  this  movement  will  in- 
troduce to  the  body  as  a  whole  a  heeling-over  or  roll.  The 
amount  which  the  body  drops  to  a  large  extent  is  controlled 
by  the  one  spring  upon  the  side  on  which  the  hole  has 
occurred.  The  roll  is  caused  by  the  fact  that  the  sprung  por- 
tion of  the  car  has  been  given  a  tendency  to  turn  about  its 
center  of  gravity.  This  rolling  tendency  is  aided  by  the  spring 
upon  the  side  of  the  car  opposite  to  the  hole  endeavoring  to 
escape  from  its  normal  state  of  compression,  with  the  result 
that  the  roll  is  augmented.    The  two  springs  together  then 


Fig.  1— Comp«n»sted  cantllevar  spring* 


control  a  rolling  movement  of  the  car  body  and  provide  for  it 
a  rolling  periodicity  which  is  quite  distinct  from  the  vertical 
periodicity  of  one  spring  or  the  other  separately.  It  is  essen- 
tial to  the  comfort  of  the  car,  and  also  to  its  stability,  that  the 
rolling  periodicity  should  be  a  quick  one,  in  other  words  a  re- 
turn to  the  upright  position,  and  a  maintenance  of  it,  should 
take  place  as  soon  as  possible.  The  vertical  periodicity  of  the 
springs,  however,  should  be  as  slow  as  it  can  be  made,  be- 
cause the  slower  the  vertical  periodicity  the  slower  is  the  ver- 
tical movement  transmitted  to  the  passengers  of  the  car. 
Unfortunately,  however,  as  has  already  been  shown,  the  com- 
bined vertical  periodicities  of  the  springs  also  control  the 
rolling  periodicity  of  the  body,  and  should  the  vertical  peri- 
odicity be  slow  the  rolling  periodicity  is  even  more  slow, 
which  is  just  what  Is  not  wanted.  In  ordinary  springing  sys- 
tems, therefore,  a  happy  mean  has  to  be  struck. 

The  Wolseley  solution  of  the  difficulty,  which,  by  the  way, 
is  the  invention  of  A.  A.  Remington,  consists  in  so  con- 
necting the  rear  springs  on  each  side  of  the  car  that  a  quicker 
periodicity  when  rolling  is  ensured  than  when  a  vertical  move- 
ment of  the  body  in  relation  to  the  axle  is  taking  place.  This 
means  that  a  far  greater  latitude  of  compromise  becomes 
possible.  The  principle  of  the  invention  lies  in  the  cross 
connection  of  the  centers  of  the  two  springs  and  in  the  present 
evolution  of  it  a  cantilever  form  of  springing  is  employed  be- 
cause it  lends  itself  admirably  without  adding  complicntion. 
As  shown  in  Fig.  1,  the  system  consists  of  a  single  cantilever 
spring  on  each  side  of  the  chassis.  Each  spring  is  hinged  to 
the  chassis  in  the  center,  attached  to  the  rear  axle  at  the  rear 
end,  and  shackled  to  the  chassis  frame  at  the  front  end.  The 
great  point  of  the  device,  however,  is  that  the  central  hinged 
pin  of  the  spring  on  one  side  is  carried  across  the  frame  in 
the  form  of  a  stout  tubular  cross  member,  to  become  the  hinge 
pin  of  the  spring  upon  the  other  side.  In  other  words,  the 
center  of  each  spring  is  firmly  attached  to  an  extremity  of 
this  tubular  cross  member,  and  the  tubular  cross  member  is 
free  to  rock  in  the  frame.  So  long  as  the  rear  axle  of  the 
car  receives  road  shocks,  which  cause  vertical  oscillations 
only,  the  transverse  connecting  member  turns  somewhat  in 
the  frame  under  the  influence  of  the  two  spring  movements, 
and  the  full  elastic  capacity  of  the  whole  length  of  each 
spring  is  brought  into  play,  thus  giving  a  comparatively  slow 
vertical  periodicity.  If,  however,  the  body  of  the  ear  tries 
to  roll  over  on  to  one  side,  the  effect  is  that  the  spring  upon 
one  side  tends  to  turn  the  transverse  member  in  one  direction, 
whilst  the  spring  upon  the  other  side  is  tending  to  turn  the 
transverse  member  in  the  opposite  direction,  and  this  ulti- 
mately results  in  tho  transverse  member  remaining  sta- 
tionary. 

The  front  portions  of  tho  spring,  that  is,  the  portions  be- 
tween the  rocking  cross  member  and  the  front  shackles,  be- 
come inoperative,  with  the  result  that  only  about  half  or  less 
of  each  spring,  i.e.,  the  portion  between  the  rocking  cross 
member  and  the  rear  axle  itself  comes  into  action.  Half  a 
spring  being  stiffer  than  a  whole  spring,  speaking  loosely, 
the  resulting  rolling  periodicity  is  speeded  up  and  is  con- 
siderably faster  than  would  be  the  case  if  the  whole  length  of 
each  spring  were  in  action.  By  arranging  the  rear  portion 
of  each  cantilever  spring  so  that  its  rate  of  deflection  under 
a  given  load  is  greater  than  that  of  the  front  portion  of  the 
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same  spring,  it  is  possible  still  further  to  reduce  the  tendency 
to  roll. 

It  would  possibly  be  of  assistance  in  grasping  the  prin- 
ciple of  the  device  if  attention  were  directed  to  the  diagram 
in  Fig.  2.  This  shows  an  alternative  design  of  the  spring,  in 
which  the  rocking  cross  tube  appears  as  usual,  and  extending 
back  from  each  end  of  it  is  one  half  of  a  cantilever  spring. 
To  the  center  of  the  cross  tube  is  attached  two  substantial 
half-cantilevers  side  by  side,  which  are  shackled  to  the  frame 
at  the  forward  end.  It  will  be  realized  that  a  vertical  move- 
ment, which  affects  both  sides  of  the  car  more  or  leas  alike, 
deflects  the  springs  A  and  B  upwards,  and  also,  as  the  tube 
is  rocked,  it  endeavors  to  bend  the  end  of  the  springs  C  down- 
wards against  the  restraining  influence  of  the  shackle.  If, 
on  the  other  hand,  the  axle  is  twisted  and  the  end  A  en- 
deavors to  rise  simultaneously  as  end  B  endeavors  to  fall,  it 
will  be  realized  that  the  quarrel  must  be  taken  up  between 
the  springs  A  and  B  in  endeavoring  to  flex  in  opposite  direc- 
tions, the  stresses  induced  by  each  being  taken  up  by  the  cross 
tube  which  has  no  tendency  to  movement  and  therefore  no 
tendency  to  flex  the  springs  C.  A  moment's  reflection  will  show 
that  the  twisting  of  the  axle  in  the  manner  shown  is  exactly 
the  same  really  as  keeping  the  axle  still  and  twisting  the 
frame  of  the  car  in  relation  to  the  axle,  which,  of  course,  is 
rolling  pure  and  simple. 

Trying  Out  the  System 

We  turn  now  to  the  practical  side  of  the  question.  It  must 
not  be  supposed  that  the  Wolseley  Co.,  having  evolved  this 
springing  system,  were  content  with  theoretical  results.  For 
a  long  time  past  they  have  been  experimenting  and  carrying 
on  research  work  with  scale  models.  In  order,  however,  to 
obtain  direct  tests  of  actual  mechanism  they  laid  down  in 
their  works  a  special  plant  for  the  purpose.  A  large  pit  hav- 
ing been  prepared  in  the  floor  of  one  of  the  shops,  a  massive 
shaft  carried  on  suitable  bearings  was  installed  and  provided 
with  two  drums  some  5  feet  or  more  in  diameter  and  from 
2  feet  to  3  feet  wide,  which  were  spaced  apart  a  distance 
suitable  to  correspond  with  an  ample  margin,  with  the  wheel 
tracks  of  their  various  types  of  cars.  A  detachable  flooring 
was  then  built  to  cover  in  the  pit  in  such  a  way  that  it  was 
possible  to  drive  a  car  into  position  so  that  each  of  its  rear 
wheels  rested  upon  a  drum. 

The  front  wheels  of  the  car  having  been  suitably  scotched 
so  as  to  prevent  movement  forward  or  backward,  it  was  only 
necessary  to  provide  upon  the  surface  of  one  of  the  drums  a 
hollow  comparable  in  depth  and  size  with  a  known  hole,  in 
order  to  reproduce  fairly  closely  actual  road  conditions.  The 
road  wheels  of  the  car  to  be  tested  were  driven  by  the  engine 
in  the  ordinary  way,  and  the  wheels  in  turn  drive  the  drum 
which  turns  idly,  that  is,  without  any  load  other  than  friction 
upon  it. 

Running  a  car  upon  the  drum  makes  it  possible  to  observe 
j re  accurately  the  actual  movements  made  by 


Fig.  2 — Diagram  to  »ho«i  action  of  compensation 


the  axle  in  relation  to  the  ground,  the  car  body  in  relation  to 
the  ground,  and  the  cur  body  in  relation  to  the  axle,  all  at 
different  speeds.  A  recording  apparatus,  consisting  of  n  re- 
volving drum  to  which  a  paper  could  be  attached,  is  arranged 
in  a  suitable  position  opposite  the  hub  cap  of  the  wheel  rest- 
ing on  the  drum  having  the  hole  in  it.  A  fitting  was  provided 
on  the  hub  cap  to  take  a  spring  loaded  pencil  capable  of  trac- 
ing a  line  upon  the  drum,  and  thus  indicating  the  actual 
path  of  the  wheel.  A  similar  pencil  attached  to  the  light 
framework  was  connected  to  the  frame  of  the  car  itself.  It 
should  be  mentioned  that  the  revolving  recording  drui 
driven  by  suitable  gearing  and  a  belt  from  the  main 
upon  which  the  wheels  revolved. 

Graphs  Show  Action 

Fig.  3  shows  the  graphs  taken  by  the  apparatus  with  the 
wheels  of  the  car  traveling  round  at  a  rate  equal  to  one 
mile  per  hour  on  the  road.  The  top  graph  is  that  traced  by 
the  pencil  and  attached  to  the  body  of  the  car,  and  the  lower 
one  is  that  traced  by  the  pencil  attached  to  the  axle  of  the 
wheel.  The  straight  line  running  through  the  upper  portion 
of  the  top  graph  represents  a  kind  of  datum  line  showing  the 
position  of  the  body  of  the  car  when  stationary  on  the  drum, 
and  the  other  straight  line  of  this  same  graph  is  again  a  kind 
of  datum  line  showing  the  position  of  the  body  of  the  car  with 
a  wheel  at  the  bottom  of  a  hole.  It  should  be  mentioned  that 
the  relative  positions  of  these  two  lines  are  not  very  regular, 
for  the  reason  that,  owing  to  the  friction  of  the  leaves  of  the 
springs,  the  car  does  not  always  set  in  exactly  the  same  level 
when  at  rest  under  a  given  load.  The  straight  line  running 
through  the  top  of  the  lower  graph  represents  a  datum  line 
showing  the  position  of  the  pencil  in  the  center  of  the  hub 
when  the  wheel  is  resting  at  the  bottom  of  a  hole  in  the  drum. 
The  first  graph  shows  the  car  with  the  driver  only  on 
board,  travelling  at  the  rate  of  1  mile  per  hour.  Looking  at 
the  lower  graph,  it  will  be  seen  that  the  wheel  drops  right 
into  the  bottom  of  the  hole  as  shown  by  the  downwardly 
pointing  peak  actually  touching  the  hole  datum  line.  Instead, 
r,  of  this  peak  being  of  an  inverted  conical 
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even  more  or  less  parallel  straight  lines,  it  will  be  seen  that 
it  swells  out  in  size  towards  the  bottom.  This  is  due  to  the 
drums,  upon  which  the  road  wheels  are  revolving,  running 
idly,  with  the  result  that,  when  the  wheel  drops  into  the  hole, 
the  drum  is  given  a  slight  exhilaration,  and  when  the  wheel 
climbs  out  of  the  hole  it  is  given  a  slight  retardation,  so  that 
the  bottom  of  the  hole  appears  to  be  wider  than  the  top.  The 
first  noticeable  peculiarity  regarding  the  movement  of  the 
body  traced  on  the  upper  graph  is  that  its  amplitude  is  very 
considerably  greater  than  the  depth  of  the  hole.  This  is  due 
to  the  inertia  of  the  body.  It  will  be  noticed  that  the  ampli- 
tude of  the  movement  of  the  body  very  quickly  dies  down. 
The  graphs  on  right  in  Fig.  3  were  taken  with  a  car  traveling 
at  1  mile  an  hour  as  before,  but  with  a  full  complement  of 
five  passengers.  It  will  be  noticed  that  the  body  datum  line 
and  its  attendant  hole  datum  line  have  dropped  a  considerable 
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degree  lower.   Pigs.  4  and  6  show  similar  graphs  at  10 
an  hour;  Figs.  6  and  7  at  20  miles. 

Figs.  8  and  9  show  the  car  traveling  at  30  miles  an 
with  the  driver  only  on  board,  and  five  passem 
tively.  These  last  two  graphs  show  that  the  body 
becomes  very  much  less  at  the  higher  speed— in  fact,  so  little 
as  to  produce  almost  a  straight  line.  To  sum  up,  these 
graphs  prove  indisputably  that,  with  compensated  cantilever 
springs,  an  increase  of  car  speed  results  in  a  decrease  ot 
discomfort. 

Tests  on  Different  Springs 

Knowing  the  movement  given  to  one  wheel  of  the  car  by 
the  hole,  it  is  interesting  to  ascertain  the  movement  trans- 
mitted to  the  body  on  that  side  of  the  car,  and  also  the  move- 
ment of  the  body  on  the  other  side  of  the  car.  The  apparatus 
used  was  a  piece  of  steel  bolted  across  the  back  of  the  U>dy 
having  at  each  end  a  pointer.  Attached  to  the  grend  op- 
posite each  pointer  end  is  a  vertical  pillar,  tr-  vnich  are  at- 
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Inched  horizontal  fingers  capable  of  adjustment  up  and  i 
The  car  was  arranged  to  drive  the  drum  at  the  approximate 
speed  of  ten  miles  an  hour  with  five  passengers  on  board. 
While  the  car  was  running  the  horizontal  fingers  on  each  side 
were  adjusted  separately  until  the  lower  finger  marked  the 
lowest  extreme  of  movement  of  the  pointer  attached  to  the 
car,  while  the  upper  finger  marked  the  upper  extreme  of  the 
movement.  With  five  passengers  on  board  the  following  re- 
sult* were  obtained: 
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For  the  purpose  of  obtaining  some  idea  of  the  behavior  of 
a  car  sprung  in  the  usual  manner  on  three-quarter  elliptic 
springs,  a  vehicle  of  this  kind  was  placed  upon  the  drums 
and  subjected  to  a  similar  test.  The 
with  five  passengers  on  board: 
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Wheels  for  Commercial  Vehicles 

Different  Types  of  Built-Up  Steel  Wheels  in  Use. 
Need  for  Standardization  of  Tires  and  of  Axle  Fittings. 

By  Thomas  Clarkson 

Member  Institute  of  Automobile  Engineers  of  Great  Britain 


nnHE  steel  wheel  hitherto  most  ex- 

:  tensively  employed  is  a  cast- 
-*-  ing,  and  up  to  the  present  the 
British  steelfounders  appear  to  have 
had  only  qualified  success  in  the 
production  of  such  castings.  A  cast- 
ing is  always  liable  to  blowholes  and 
to  internal  stresses  owing  to  the 
warring  forces  of  contraction  and  co- 
hesion, and  a  good  proportion  of  the 
ultimate  strength  of  the  material  in 
a  wheel  may  be  neutralized  by  in- 
ternal stresses,  the  existence  of  which  is  at  present  unknown. 

Another  difficulty  in  connection  with  the  use  of  castings 
is  the  inequality  of  thickness  in  the  material,  which  causes 
local  variations  in  the  strength,  and  also  results  in  imper- 
fect balance,  which  has  a  deleterious  effect  upon  the  life 
of  the  tires  which  are  fitted  to  such  wheels. 

A  few  years  ago,  Mr.  Morison  and  the  author  looked 
into  the  question  with  a  view  to  producing  a  type  of  wheel 
which  would  be  free  from  the  drawbacks  of  cast  material, 
and  which  should,  as  a  natural  consequence,  be  both  lighter 
and  stronger.  The  so-called  C.-M.  Wheels  are  the  result. 
These  are  built  up,  see  Figs.  1,  2,  and  are  constructed 
entirely  of  forged  steel.  The  spokes  are  tubular,  and  are 
welded  electrically  under  pressure  to  the  hub  and  also  to 
the  rim  flanges.  The  hub,  Fig.  2,  is  a  drop  forging  having 
bosses  corresponding  to  the  spokes,  and  these  are  machined 
to  a  section  which  corresponds  exactly  to  the  section  of 
the  tubular  spoke.  Butt  welding  is  employed,  which  has 
the  advantage  of  preserving  the  uniformity  of  the  section 
and  avoiding  sudden  change  of  section,  which  is  always 
liable  to  develop  disturbing  stresses,  resulting  in  strain  and 
fracture. 

The  rim  is  pressed  up  from  a  steel  plate,  and  the  two 
edges  are  flanged,  one  inwardly,  and  the  other  outwardly, 
so  as  to  form  a  stop  for  the  tire.  The  rims  were  formerly 
machined  both  inside  and  out,  but  this  is  now  found  to  be 
unnecessary,  as  the  pressing  can  be  done  with  sufficient 
accuracy.  The  spoke  flanges  are  united  to  the  rim  either  by 
rivetting  or  by  spot  welding. 

Permission  was  obtained  from  the  Commissioner  of  Police 
to  test  the  wheels  on  public  service  buses  in  London,  than 
which  the  author  believes  there  is  no  more  severe  test  for  a 
commercial  motor  wheel,  owing  to  the  exceptional  character 
and  conditions  of  the  service.  After  the  trial  wheels  had  run 
Aver  20,000  miles,  they  were  subjected  to  special  tests  by  the 
•ngineer  of  the  chief  commissioner,  these  showing  no  per- 
manent set  was  created  by  an  axial  load  of  12,000  pounds. 

As  a  result  permission  was  accorded  to  extend  the  use  of 
these  wheels  for  public  service  buses,  and  up  to  the  present 
the  distance  covered  by  these  wheels  has  amounted  to  up- 
wards of  22,000,000  miles. 

The  leading  points  of  the  C.-M.  Wheel  are  that,  being 
built  up,  it  is  free  from  internal  stresses,  and  as  a  conse- 
quence the  whole  of  the  material  in  the  wheel  is  available  to 


Eorron's  Nora. — Thomas  Clarkson  \cas  one 
of  the  pioneers  in  the  motor  bus  business, 
having  satisfactory  itram  buses  running 
year*  before  the  gasoline  type  had  become 
reliable.  lie  ham  thus  gained  a  very  wide 
experience  of  the  subject  treated  in  this  paper 
since  the  C.  II.  wheel  was  made  for  the 
Clarkson  bus  after  trial  and  failure  of  other 
kinds.  He  will  be  remembered  by  many  in 
this  country  as  one  of  the  party  of  Knalish 
automobile  engineers  who  were  the  guests 
of  tht  8.  A.  fc\  at  their  1  1 3  summer  meeting. 


resist  useful  stress,  while  there  is, 
of  course,  no  chance  of  a  blowhole 
anywhere  in  the  wheel.  Next,  the 
material  of  each  part  of  the  wheel 
and  each  weld  can  be  tested  before 
the  wheel  is  completed,  for  which 
special  machinery  is  provided;  and 
lastly,  the  rim,  being  pressed  out  of 
a  plate  or  rolled,  is  of  practically 
uniform  thickness,  and  the  wheel  is 
in  consequence  balanced  very  per- 
fectly. 

The  chief  drawback  to  the  general  adoption  of  this  wheel 
has  been  the  higher  cost  of  production,  due  to  the  increased 
labor  charges  and  the  employment  of  a  superior  grade  of 
material.  The  hubs  are  exceptionally  large  drop  forgings, 
consequently  the  dies  are  costly,  and  very  few  British  firms 
are  equipped  with  hammers  of  sufficient  power  for  this 
class  of  work.  This  difficulty  is  being  overcome  by  a  modi- 
fied construction  in  which  the  hub  is  forged  from  a  circular 
blank.  The  blank  is  first  cupped,  and  on  the  cylindrical 
surface  formed  by  the  cupping,  spoke  bosses  are  pressed 
out  from  the  center.  This  construction  results  in  a  material 
saving  in  the  cost  of  manufacture.  Other  economies  have 
been  effected,  and  the  author  believes  that  these  wheels  will 
soon  be  produced  at  a  cost  which  compares  favorably  with 
that  of  cast  wheels. 

Wants  Standard  Hub 

One  cause  which  has  militated  in  the  past,  and  which  still 
militates,  against  the  cheap  production  of  wheels,  is  the 


Flfl.  1  —  Diagram  of  C.-M.  twin  when 
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Fig.  2—  Diagram  of  single  C.-M.  wheel 


WEIGHT  OF  SINGLE  WHEELS  WITHOUT  TIRES 
Slie  of  TlPSf  Suitable 

for  Rime  In  Mm.  Weight  per  Wheel 

»20  X  100  7«  lb. 

«70  X  100  80  lb. 

S60  X  100  91!  lb. 

900  X  120  100  lb. 

S20  X  120  »2  lb. 

unfortunate  variations  in  design  which  are  so  prevalent 
amongst  makers  of  commercial  motors,  more  particularly 
in  connection  with  the  details  of  the  axle  bearings  in  the 
wheel  hub  and  the  method  of  attaching  the  driving  gear 
and  the  brake  drums.  During  the  past  year  most  of  the 
leading  makers  of  commercial  motors  of  from  ;)0  cwt.  to  5 
tons  capacity,  and  also  representatives  of  the  War  Depart- 
ment, have  been  approached  with  a  view  to  obtaining 
standardization.  For  the  present,  the  difficulty  has  been 
to  a  large  extent  overcome  by  making  the  wheel  hub  inter- 
changeable, and  of  a  diameter  sufficiently  large  to  accommo- 
date various  designs  of  hub  centers.  This,  to  some  extent, 
obviates  the  necessity  for  special  construction  of  hubs,  but 
more  remains  to  be  done  before  the  advantages  of  standard- 
ization are  realized  fully. 

In  connection  with  this,  the  excellent  work  which  is  being 
done  by  the  Engineering  Standard  Committee,  the  Society 
of  Motor  Manufacturers  and  Traders  and  this  Institution 
must  be  recognized.  They  have  recommended  the  adoption 
as  British  standards  of  the  following  six  sizes  of  rim 
diameters  for  solid  tires:  (>70  millimeters,  720  millimeters, 
741  millimeters,  771  millimeters,  850  millimeters,  881  milli- 
meters. 

In  regard  to  the  question  of  tolerance  in  rim  diameters, 
the  society's  committee  has  suggested  nothing  under,  but 
one  millimeter  above,  the  standard  diameter.  The  author 
regrets  that  he  is  unable  to  support  this  suggestion,  in  the 
light  of  his  experience.  It  has  not  been  found  practicable 
to  dispense  entirely  with  the  use  of  canvas  packing  between 
the  tire  band  and  the  rim,  and  the  internal  diameter  of  the 
tire  bands  is  frequently  under  the  standard  diameter.  With 
a  rim  above  standard  diameter  there  is  great  danger  of 
bursting  the  tire  band  while  the  tire  is  being  pressed 
on,  and  the  author  is  therefore  of  opinion  that  for  the 
present  it  is  preferable  to  moke  the  rim  tolerance  nothing 
above,  but  one  millimeter  below  the  standard  diameter. 

Pressed  Steel  Wheels 

The  Sankey  is  another  type  of  built-up  wheel  in  which 
the  two  halves  are  pressed  out  of  a  sheet  and  subsequently 
united  in  the  center  plane  of  the  wheel  by  acetylene  welding. 
This  makes  a  very  nice-looking  job,  which  appears  to  stand 
well  when  fitted  with  pneumatic  tires,  but  the  author  has  not 


found  it  satisfactory  on  solid  tires  for  buB  work,  unless 
it  was  reinforced  by  a  center  plate.  This  addition  makes  a 
muterial  increase  in  the  weight  of  the  wheel,  and  a  further 
point  against  it  is  the  higher  cost  of  manufacture.  Plated 
wheels,  both  plain  and  dished,  are  also  used  to  some  extent; 
these  are,  of  course,  well  balanced,  but  are  inclined  to  be 
heavy,  and  difficulty  has  been  experienced  in  the  junction 
of  the  plate  with  the  hub,  und  also,  in  some  cases,  with  the 
junction  at  the  rim. 

A  very  good  type  of  plated  wheel  has  been  recently  put 
upon  the  market  by  Ruston,  Proctor  &  Co.,  Ltd.,  of  Lincoln. 
In  this  design,  Fig.  4,  two  circular  plates  are  dished  to  a 
conical  section,  and  the  rim  is  formed  by  flanging  the  edge 
of  the  plate.  The  two  dishes  are  united  to  each  other 
by  rivetting  through  distance  pieces  near  the  rim,  and  the 
plates  are  joined  to  the  hub  by  long  bolts.  This  wheel  is 
superior  to  other  forms  of  plated  wheel  in  having  the  rim 
solid  with  the  plate.  The  drawback,  as  with  other  plated 
wheels,  is  that  it  is  about  50  per  cent,  heavier  than  is 
necessary. 

Number  of  Tire  Slots 

The  sub-committee  of  the  Engineering  Standards  Com- 
mittee expressed  the  opinion  that  to  facilitate  the  removal 
of  the  tires,  four  equally  spaced  slots  should  be  provided 
in  the  outer  flange  of  the  rim.  The  Society  of  Motor  Manu- 
facturers and  Traders  has  subsequently  recommended  that 
for  rims  above  771  millimeters  diameter  six  slots  should  be 
used.  With  this  recommendation  again,  the  author  is  unal-le 
to  agree,  experience  having  shown  that  four  slots  arc 
sufficient  for  forcing  off  twin  tiros  of  1050  millimeters. 

As  the  cutting  of  the  slots  necessarily  reduces  the  strength 
of  the  rim  at  these  points,  it  is  preferable  to  arrange  them 
opposite  to  the  spokes,  so  that  the  direct  support  obtained 
may  neutralize  the  loss  of  strength  due  to  the  slotting. 
The  number  of  rim  slots  is  therefore  related  to  the  number 
of  spokes  in  the  wheel.  Six  spokes  are  insufficient  except 
for  light  work,  and  experience  has  not  shown  that  it  is 
necessary  to  employ  more  than  eight  spokes  even  for  loads 
up  to  five  tons.  Four  rim  notches  suit  an  eight  spoke  wheel, 
but  in  order  to  have  six  rim  notches  each  separated  by  a 
spoke,  where  more  than  six  spokes  are  necessary,  it  is 
obvious  that  the  wheel  would  need  to  be  made  with  twelve 
spokes — which  is  more  than  is  required  and  adds  unneces- 
sarily to  the  weight  of  the  wheel  and  the  cost  of  production. 
Four  inches  is  a  convenient  width  for  the  rim  slots,  and  it 
is  desirable  that  the  ends  of  the  slots  should  be  raduised 
instead  of  having  sharp  corners. 

In  regard  to  the  employment  of  retaining  flanges  or  cleats, 
the  author  is  convinced  that  if  the  tire  is  properly  fitted  to 
the  rim  and  forced  on  with,  say,  not  less  than  50  tons  pres- 
sure, there  is  no  necessity  for  a  retaining  flange  or  for  cleats. 
Neither  the  retaining  flange  nor  the  cleats  will  keep  the 
tire  on  the  wheel  in  the  event  of  a  fracture  of  the  steel 
band  forming  the  base  of  the  tire.  For  town  work  the  bolts 
for  securing  cleats  or  retaining  flanges  are  frequently  sheared 


Fig.  3—  Pressed  steel  hub  of  C.-M.  wheel 
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by  contact  with  the  curb,  and  where  there  is  much  curb  work 
the  author  thinks,  that  it  is  preferable  that  no  retaining 
flange  or  cleats  should  be  used,  and  that  the  registering 
flange,  against  which  the  tire  is  pressed,  should  be  put  upon 
the  inside;  otherwise  it  is  liable  to  serious  injury  by  contact 
with  the  curb,  and  the  notches  in  the  flange  are  peculiarly 
liable  to  trouble  of  this  kind,  and  are  also  liable  to  catch  on 
the  edge  of  the  curb. 

Plain  versus  Ball  or  Roller  Hearings 

There  is  considerable  diversity  of  practice  in  the  matter 
of  the  hub  bearings — ball  bearings,  roller  bearings,  and  plain 
bearings  are  all  used.  The  ball  or  roller  bearing  requires 
less  attention  for  lubrication,  but  the  plain  bearing  is  able 
to  resist  shocks  with  greater  impunity.  There  docs  not 
appear  to  be  much  to  choose  in  first  cost  between  the  ball 
or  roller  bearing  and  a  properly  constructed  plain  bearing. 
The  plain  bearing  should  be  provided  with  hardened  steel 
surfaces  which  are  ground  accurately  to  cylindrical  shape 
after  hardening.  Between  the  hardened  and  ground  surfaces 
is  fitted  a  floating  bush  of  bronze  or  gun  metal,  the  said 
bush  being  drilled — usually  spirally — to  facilitate  the  flow 
of  lubricant  between  the  two  surfaces. 

The  plan  bearing  needs  to  be  regularly  replenished  with 
lubricant,  or  it  will  soon  depreciate.  The  ball  or  roller 
bearing  requires  practically  no  additional  lubrication  after 
the  first  assembly,  but  it  must  be  kept  clean  and  dry  or 
it  will  rapidly  deteriorate. 

The  critical  time  for  ball  or  roller  bearings  is  when 
changing  wheels,  say,  for  tire  renewals,  as  it  is  then  that 
they  are  exposed,  and  if,  as  sometimes  happens,  part  of 
the  bearing  slips  out  of  the  hub  and  on  to  a  wet  and  dirty 
floor,  and  is  replaced  without  first  being  thoroughly  cleansed, 
depreciation  is  very  rapid  and  serious  injury  to  the  bearing 
will  result.  The  presence  of  water  is  particularly  ob- 
jectionable in  either  ball  or  roller  bearings,  owing  to  the 
corrosion  which  is  set  up  destroying  the  surface  of  the  races 
and  the  rollers  or  balls. 

On  the  whole,  the  author  is  of  opinion  that  the  best  results 
arc  obtained  by  the  employment  of  roller  bearings,  one  on 
each  side  of  the  hub,  so  constructed  that  the  bearings  are 
not  exposed  when  the  wheel  is  taken  off,  and  that  every 
part  of  the  bearing  is  securely  held  together  so  that  no 
part  can  fall  out  during  the  handling  of  the  wheel.  Stand- 
ard designs  of  hubs  are  being  developed  on  these  lines. 

Ball  journal  bearings  are  also  able  to  bear  considerable 
fide  thrust,  but  in  the  case  of  a  roller  bearing,  side  thrust 
must  be  provided  for  independently,  either  by  the  use  of 
plain  washers  or  preferably  by  the  employment  of  properly 
designed  ball  thrust  bearings. 

The  practice  in  the  United  States  is  generally  in  favor 
of  the  employment  of  cone  roller  bearings  in  wheel  hubs, 
of  the  Timken  or  other  somewhat  similar  patterns.  They 
have  the  advantage  of  taking  both  journal  and  end  pressure. 

Tires  on  Soft  Ground 

A  rubber  tired  wheel,  being  designed  for  use  on  a  hard 
road  surface,  is  at  a  disadvantage  on  soft  ground  or  in 
snow.  The  surface  of  the  tire  has  no  tractive  "bite,"  and 
the  rotation  of  the  driving  wheels  causes  them  to  sink  deeper 
into  soft  ground.  This  difficulty  is  constantly  met  with  in 
handling  the  motor  transport  in  France,  and  is  due  not 
merely  to  had  roads  but  also  to  the  fact  that  the  vehicles 
have  frequently  to  be  cleared  off  the  roads  into  ndjarent 
fields  so  as  to  facilitate  the  movement  of  troops.  It  is  easy 
U>  imagine  the  condition  of  the  fields  in  consequence  of  the 
heavy  rains,  and  the  author  is  informed  that  vehicles  have 
in  some  cases  been  lost  through  sheer  inability  to  get  them 
back  on  to  the  road  before  the  arrival  of  the  enemy. 

To  overcome  this  serious  difficulty,  an  attachment  to 
driving  wheels  has  been  designed  by  one  of  the  transport 
officers.    This  device  consists  of  a  series  of  steel  rings  which 
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Fig.  4— Left — Rutton  Proctor  pre****  dl*k  whe«l  that  has  half 
rim  In  on*  piece  with  disk.  Right — Non.allp  device  used  by  army 
truck*  for  getting  out  of  soft  place* 


are  secured  to  the  periphery  of  the  driving  wheel  by  a  cen- 
tra] chain  which  is  provided  with  turnbuckles.  An  anchor 
chain  is  also  provided  to  prevent  circumferential  slipping. 
The  device  can  be  quickly  attached  and  detached  when  re- 
quired, and  its  reliability  has  been  demonstrated  in  actual 
service;  it  is  not  suitable,  and  is  not  intended,  for  use  upon 
a  hard  road  surface.  Fig.  4  shows  a  wheel  fitted  with  this 
non-skid  device,  of  which  some  thousands  are  now  in  use 
at  the  front 

Widen  French  Highways  To  Faci- 
litate Army  Motor  Transportation 

FRENCH  national  highways,  leading  from  base  depots  to 
main  points  along  the  fighting  line  are  being  widened 
by  the  military  authorities  in  order  to  facilitate  the  work  of 
the  army  transports.  Practically  all  French  macadam  roads 
are  flanked  by  grass  tracks,  sometimes  as  wide  as  the  road 
itself,  on  which  trees  have  been  planted  at  regular  intervals. 
These  tracks  give  pasturage  to  cattle  when  on  the  move  and 
the  trees  act  as  a  protector  against  sun  and  wind.  Owing 
to  the  immense  amount  of  traffic  on  the  main  roads,  the  grass 
tracks  have  been  used  by  men  and  horses,  leaving  the  center 
free  for  automobile  convoys,  until,  instead  of  a  smooth,  trim 
grass  surface,  there  is  nothing  more  than  a  bed  of  mud. 

The  military  authorities,  taking  the  work  out  of  the  hands 
of  the  department  of  roads  and  bridges,  is  now  making  the 
side  tracks  fit  for  traffic.  Stakes  are  driven  into  the  road  and 
over  these  are  placed  wood  beams  or  old  railroad  sleepers, 
laid  longitudianlly.  Logs  are  placed  crosswise  above  the 
sleepers,  at  regular  intervals  of  about  5  feet.  A  heavy  layer 
of  broken  stone  and  sand  is  spread  over  this  wood  framework. 
The  surface  thus  obtained  is  found  entirely  free  for  autnmo- 
hile  traffic,  comprising  heavy  convoys,  fast  touring  cars,  and 
troops  being  moved  in  buses  and  trucks. 

The  work  of  transforming  the  roads  is  being  undertaken 
by  the  engineer  corps  in  the  army  and  by  territorial  troops 
who  are  officially  considered  to  be  resting;  in  other  words, 
who  are  not  in  the  actual  firing  line. 

$787,08.1  in  N.  J.  Automobile  Fees 

Trenton,  N.  J.,  Jan.  23 — New  Jersey  collected  license  fees 
from  motorists  totaling  in  1914,  $787,083,  according  to  the 
annual  report  of  Job  H.  Lippincott,  commissioner  of  motor 
vehicles.  Fines  for  violation  of  the  law  totaled  $25,025.  The 
commissioner  reports  the  establishment  of  a  rogues'  gal'ery 
for  automobilists. 
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Installing  the  Center  Ball  Bearing 


EDITOR  The  Automobile: — Please  explain  and  show 
in  a  drawing  in  your  next  issue  of  The  Automobile 
how  to  mount  the  center  ball  bearing  in  a  three- 
ball-bearing  crankshaft. 

2—  What  would  the  piston  displacement  be  for  a  motor 
8  by  6? 

3—  Have  the  Mercedes,  Benz  and  Delage  companies 
American  agencies? 

4—  What  type  of  motor  has  Louis  Disbrow  in  his  racing 
car  Simplex  Zip. 

St.  Louis,  Mo.  F.  Smith. 

— 1 — The  installation  of  ball  bearings  on  the  main  jour- 
nals of  a  two- bearing  crankshaft  is  not  difficult,  as  they 
may  be  easily  assembled  in  place  and  removed  for  exami- 
nation when  desired.  The  problem  of  supporting  the  center 
journal  of  a  three-bearing,  four-throw  crankshaft  is  an 
interesting  one  that  can  be  solved  in  a  variety  of  ways.  One 
which  is  used  successfully  by  the  New  Departure  company 
is  shown  in  Figs.  1  and  2.  The  crankshaft  is  made  in  the 
usual  manner  except  that  the  crank  webs  have  rounded  cor- 
ners to  make  possible  the  installation  of  the  ball  bearing 
which  must  be  passed  over  them.  The  bearing  inner  race 
is  supported  by  a  split  or  two-piece  bushing  which  makes 
up  the  space  between  journal  pin  and  bearing  inner  race. 
This  is  assembled  after  the  bearing  has  been  placed  on  the 
journal  by  pressing  that  member  against  one  of  the  crank 
webs,  thus  leaving  room  enough  at  the  other  side  to  enable 
one  to  put  the  half  bushings  together  around  the  shaft  and 
then  forcing  them  sidewise  into  the  bearing  bore.  The  bear- 
ing and  bushing  are  then  pushed  to  the  center  of  the  jour- 
nal and  the  assembly  is  retained  in  place  by  clamping  the 
two  retaining  and  spacing  rings  (which  are  also  in  two 
pieces)  around  the  shaft  by  suitable  bolts.  The  bushing 
supporting  the  bearing  inner  race  and  the  bearing  as  well 
are  thus  firmly  held  on  the  crankshaft.  The  outer  race  is 
a  good  puahftt  in  the  crankcase  housing  supporting  the 
center  bearing. 

Another  method  is  that  in  which  the  diameter  of  the 
crankpin  is  increased  at  the  point  upon  which  the  bearing 
is  installed.  The  inner  races  are  all  securely  clamped  in- 
wise,  the  outer  races  are  all  sucking  fits  and  free  endwise, 
with  the  exception  of  that  at  the  center,  which  is  held  be- 
tween shoulders  with  .01-inch  clearance.  This  bearing 
rather  than  the  one  at  the  flywheel  end  is  limited  endwise 
because  it  is  subject  to  the  lesser  radial  load.  The  crank- 
case  has  the  lip  and  groove  end  closure  to  prevent  oil  leak- 
age in  the  common  manner.  Instead  of  clamping  the  inner 
races  endwise  by  a  nut,  bolts  lying  in  grooves  in  the  wrist 
clamp  the  washers.  These  washers  are  horseshoe-shaped  to 
facilitate  placing. 

Still  another  method  is  followed  when  the  bore  of  the 
intermediate  connecting-rod  bearing  is  large  enough  to 
pass  over  the  web.  Halved  bushes  well  fitted  to  the  wrists 
are  set  on  these;  halved  threaded  bushes  fill  up  the  remain- 
ing wrist  length,  leaving  a  slight  space.  These  halves  are 
flipped  on  endwise  over  the  web  tops  which  do  not  project 


beyond  the  wrist  diameter. 
Halved  nuts  with  clamping  lugs 
fit  the  threaded  bushes.  These 
nuts  securely  bind  the  inner 
races,  tightening  the  clamping 
lugs  and  locking  the  nuts  se- 
curely. Both  the  methods  last 
described  are  used  by  the  H ess- 
Bright  Co.,  and  with  either 
successive  bearings  can  have 
the  same  bore. 

2 — The    piston  displacement 
for  a  four-cylinder  3  by  6  mo- 
tor would  be  169.6  cubic  inches; 
for    a    six-cylinder    motor  it 
would  be  254.4  cubic  inches.  Displacement  per  cylinder,  42.4. 

3 —  The  Mercedes  car  is  handled  by  Paul  LaCroix,  3  East 
Fifty-second  street,  New  York  City.  The  Benz  car  is 
handled  by  the  Bens  Auto  Sales  Corp.,  1696  Broadway. 
There  is  no  American  agent  of  the  Delage  car  so  far  ap- 
pointed of  which  The  Automobile  has  any  record. 

4 —  The  Simplex  Zip  has  the  regular  50-horsepower  Sim- 
plex motor  fitted  up  especially  for  racing.  This  is  a  5.375 
by  6.5  T-head  job. 

Thomas  Receivership  in  1912 

Editor  The  Automobile:— Why  did  they  discontinue 
making  Thomas  cars  in  1912? 

2—  What  was  the  general  opinion  as  to  the  merits  of  the 
1911  model  69. 

3 —  What  horsepower  has  it? 

4—  What  is  the  market  value  today  of  thia  car? 

5—  What  is  the  highest  speed  that  can  be  obtained? 

6 —  Can  you  tell  me  the  functions  of  the  torque  tube? 

7 —  What  is  consumption  of  gasoline  per  mile  under  nor- 
mal conditions? 

8 —  How  can  I  take  up  the  backlash  in  the  shaft  and  dif- 
ferentials? 

Lynn,  Mass.  John  R.  Coleman. 

—1— Thomas  cars  ceased  to  be  manufactured  in  1912  be- 
cause the  E.  R.  Thomas  Motor  Car  Co.,  of  Buffalo,  N.  Y., 
the  maker,  became  involved  in  financial  difficulties.  The 
receivership  of  the  Thomas  plant  resulted  from  action  in 
equity  brought  by  the  creditors  on  the  grounds  that  the 
company,  while  solvent,  was  temporarily  unable  to  meet 
its  obligations.  The  company  was  re-organized  in  1911  and 
extension  notes  were  given  at  that  time.  These  fell  due 
in  August,  1912,  and  could  not  be  met.  The  total  amount 
was  $260,000,  out  of  which  the  holders  of  (210,000  agreed 
to  grant  a  S-months  extension,  but  the  holders  of  the  re- 
maining |40,000  declined  and  as  a  result  Judge  John  R. 
Hazel  in  the  United  States  District  court  appointed  a  re- 
ceiver. In  1914  the  reorganized  Thomas  company  an- 
nounced a  new  six  which  appears  with  refinements  for  1915. 

2—  The  Thomas  has  been  regarded  as  a  reliable  car. 

3—  The  rated  horsepower  of  the  1911  Model  M  was  40 
and  that  of  the  Model  K  70. 

4 —  According  to  the  reports  published  by  the  Chicago 
Automobile  Trade  Assn.  the  value  of  the  model  M  1911 
Thomas  for  a  seven-passenger  touring  is  now  (430  and  for 
the  Model  K  (390. 

5 —  The  highest  speed  would  depend  on  the  condition  of 
the  car  and  its  gear  ratio. 

6—  The  function  of  the  torque  tube  is  to  take  the  strains 
that  are  imposed  on  the  frame  of  the  car  in  starting  and  in 
applying  the  brakes.  Under  these  two  conditions  the  axle 
housing  tends  to  rotate  and  were  the  torque  tube  or  some 
equivalent  device  not  used  the  strain  would  be  taken  by  the 
shaft.    The  torque  tube  generally  incloses  the  driveshaft 

7 —  The  consumption  of  gasoline  per  mile  under  normal 
conditions  depends  upon  so  many  varying  factors  that  no 
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general  average  can  b«  given.  It  may  be  stated,  however, 
that,  with  the  moderate  weight  cars  now  in  use,  a  mileage  of 
14  or  15  tc  the  gallon  is  very  common.  With  lighter  weight 
cars  this  mileage  may  run  up  as  high  as  30  and  with  heavier 
as  low  as  4  or  6.    It  is  impossible  to  give  a  general  mileage. 

8 — The  only  method  of  taking  up  backlash  in  the  differen- 
tial gearing  is  to  replace  the  parts  which  are  worn  and  which 
caused  it.  If  there  were  adjustments  to  bring  the  teeth  of 
the  gears  into  closer  mesh  a  small  amount  of  lost  motion 
could  be  taken  up  by  utlizing  this  adjustment  feature. 

Asks  Value  of  Steel  Alloys 

Editor  The  Automobile: — In  your  recent  article  on  vana- 
dium there  was  frequently  mentioned  such  combinations  as 
nickel-chrome-vanadium  steel.  I  never  see  mentioned  nickel- 
chrome-tungsten  steel,  tungsten  steel  being  spoken  of  as 
simply  tungsten  steel. 

1—  What  properties  would  be  imparted  to  tungsten  steel 
by  the  addition  of  nickel  to  the  alloy?  By  the  addition  of  the 
element  chromium?  of  silicon?  of  manganese? 

2 —  I  also  read  in  your  magazine  sometime  ago  that  the 
National  cars  use  silico-mangane.se  steel  for  springs  instead 
of  carbon  steel.  What  peculiar  advantages  are  claimed  for 
nlico-manganese  steel  springs  as  compared  with  carbon  steel 
springs?  As  compared  with  vanadium  steel  springs?  I  also 
note  that  silico-manganese  steel  is  used  for  making  gears. 
It  seems  to  me  rather  strange  that  the  same  properties  in  a 
material  that  make  it  especially  adapted  for  springs  should 
also  make  it  especially  suitable  for  gears.    How  is  this? 

3 —  Do  you  not  think  that  it  would  be  well  for  the  A.  A.  A., 
the  S.  A.  K..  or  some  similar  body  to  officially  weigh  each 
model  of  each  make,  fully  equipped,  but  with  tanks  empty, 
and  to  see  that  the  correct  figures  are  readily  available  to 
the  public?  Not  only  is  the  public  entitled  to  reliable  infor- 
mation on  this  point,  but  the  remedy  suggested  would  be  a 
great  boon  to  the  automobile  industry  and  business;  for  there 
would  not  be  such  a  premium  on  dishonesty  as  at  present, 
and  the  manufacturers  of  a  really  light  car  would  be  suitably 
protected  in  whatever  advantages  are  rightfully  due  him.  It 
seems  too  bad  that  the  automobile  industry  and  business, 
which  in  the  main  is  highly  legitimate  and  honorable,  should 
be  so  sadly  tainted  with  dishonesty  in  this  one  matter;  and 
some  such  plan  as  I  suggested  would  do  a  great  deal  of  good 
in  more  ways  than  one. 

Chicago,  III.  J.  B.  McQueeny. 

— 1 — Nickel  is  added  to  steel  to  increase  its  elastic  limit, 
its  hardness  and  its  ductility.  It  is  generally  used  to  the  ex- 
tent of  3.5  per  cent,  for  forgings.  The  reason  it  is  not  gen- 
erally used  with  tungsten  in  alloying  steel  is  that  the  tungsten 
itself  is  a  hardener.  Tungsten  is  of  value  in  combination 
with  chromium  and  carbon  in  that  it  raises  the  temperature 
to  which  the  steel  can  be  brought  without  losing  hardness. 


For  this  reason  tungsten  steel  is  known  as  high-speed  steel. 
That  is,  the  heat  generated  in  high  speed  cutting  docs  not 
soften  the  metal  sufficiently  to  dull  the  edge  of  the  cutting 
tool  with  the  rapidity  that  would  be  the  case  were  ordinary 
steels  used.  High-speed  steel  is  chrome-tungsten  steel  and 
a  typical  composition  is  carbon  .68  per  cent,  manganese  .07 
to  .11,  chromium  5.95  to  5.47,  tungsten  17.81  to  18.19.  The 
manganese  which  is  present  is  added  to  overcome  the  effects 
of  the  sulphur  and  oxygen  impurities.  Silicon  is  a  steel 
hardener  and  is  not  present  because  the  tungsten  fulfills  this 
purpose. 

2 — The  advantage  of  silico-manganese  and  vanadium-steel 
springs  as  compared  to  carbon  steels  is  generally  due  to  the 


Fig.  1 — Sectional  view  through  motor  showing  a  ball-bearing  crank- 
shaft  Inatallatlon 


Fig.  2— Detail  of  center  ball  bearing  mounting  for  a  three-bearing 
crankahaft 


rig.  %  Left  Overland  platon  pin  arrangement.    Center  and  right —  Methoda  of  fitting  the  ball-bearing  on  a  four-cylinder  crankahaft 
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prolongation  of  life  of  the  spring.  Every  spring  or  any  piece 
of  steel  has  just  so  many  possible  vibrations  before  its  life 
is  terminated.  The  purpose  of  using  the  silico-mangiine  st- 
and vanadium  alloys  is  to  raise  the  possible  number  of  vibra- 
tions. The  reason  the  alloys  you  speak  of  are  used  for  mak- 
ing gears  is  that  they  tend  to  harden  the  gears  and  hence 
reduce  the  wear. 

3 —  It  cannot  be  doubted,  but  that  a  standard  method  of 
weighing  cars  and  of  securing  reliable  data  on  this  subject 
would  be  an  advantage. 

Repairing  Overland  Piston  Pin  Bearing: 

Editor  The  Automobile: — What  is  the  best  way  to  get  at 
the  wristpin  bearings  in  an  Overland  model  79  so  that  they 
can  be  tightened. 

2 — Is  half  kerosene  and  half  wood  alcohol  a  good  carbon 
remover  for  Pope-Hartford  cars? 

.1— Has  the  Paige- Detroit  car  direct  drive? 

4 —  The  Pope-Hartford  cars  are  very  hard  to  start  in  sum- 
mer and  almost  impossible  to  start  in  winter.  Is  there  any 
way  to  start  them  easily? 

Falls  Village,  Conn.  F.  S.  S. 

— 1 — The  wristpin  on  the  model  79  Overland  is  not  adjust- 
able. The  pin  itself  is  a  hollow  hardened  steel  piece  which 
bears  against  a  solid  circular  bronze  bushing  as  shown  at 
the  left,  Fig.  3.  When  wear  has  increased  to  such  an  ex- 
tent that  there  is  a  knock  at  this  bearing  the  method  which 
you  will  have  to  follow  will  be  to  remove  the  piston,  drive 
out  the  piston  pin  and  remove  the  bushing.  The  worn  bush- 
ing and  piston  pin  are  then  replaced  by  new  ones.  Thid  will 
cost  80  cents.  The  wristpin  is  30  cents  and  the  bushing  50 
cents. 

The  method  of  renwing  an  Overland  piston  is  to  takt  off 
the  bottom  half  of  the  crnnkcase  and  then  remove  the  con- 
necting-rod bearing  cap  from  the  rod  attached  to  the  cylin- 
der which  it  is  desired  to  remove.  The  bearing  cap  is  held 
by  two  bolts  fastened  by  castellated  nuts.  When  these  are 
removed  the  rod  can  be  swung  to  one  side  out  of  the  way  of 
the  crankshaft  and  the  entire  assembly  withdrawn  from  the 
cylinder  in  the  manner  illustrated  on  this  page.  Fig.  4.  The 
pin  can  then  be  driven  out  with  a  punch  after  which  the 
bushing  can  be  readily  removed.  The  new  parts  are  roulaced 
by  simply  reversing  the  above  directions. 

2 —  Half  kerosene  and  half  wood  alcohol  is  u  good  carbon 
solvent  and  may  be  used  to  good  advantage  in  the  Pope- Hart- 
ford car.  After  taking  the  carbon  from  the  cylinders  the  oil 
in  the  crankcase  should  be  renewed  in  order  that  the  lubricant 
will  be  in  good  condition. 

3 —  The  Paige-Detroit  has  a  direct  drive  on  top  speed  at 
which  point  the  reduction  is  4  to  1 ;  this  being  the  ratio  in 


the  rear  axle.  The  car  referred  to  is  the  touring  mo<ieL 
4 — There  may  be  any  number  of  reasons  why  the  car  is 
hard  to  start.  The  only  way  to  arrive  at  the  cause  is  by 
process  of  elimination.  There  are  three  important  factors 
in  start  in  e  a  car;  namely,  compression,  ignition  and  car- 
buretion.  The  first,  compression,  should  be  good.  If  it  is 
not  the  possibilities  are  that  the  piston  rings  are  leaky,  that 
the  valves  need  grinding;  that  the  spark  plugs  and  ether 
cylinder  connections  are  leaky,  admitting  air  into  the  cylinder, 
or  that  the  cylinders  and  pistons  are  gummed  with  carbon. 

Ignition  must  be  good  for  starting,  since  the  spark  is  pro- 
duced under  the  adverse  condition  of  a  slow  rotative  speed. 
To  test  the  ignition,  remove  the  plugs  and  lay  them  upon  the 
cylinders.  Crank  the  engine  at  approximately  the  ?ame 
speed  that  you  use  in  cranking  to  start,  and  observe  the 
sparks.  If  they  are  all  good  and  snappy,  it  is  fairly  certain 
that  ignition  trouble  is  not  bothering  you.  If  the  sparks  are 
poor,  or  do  not  occur  at  all,  it  will  be  a  matter  of  tracing 
back  trouble  in  the  ignition  system. 

The  proper  carburetion  for  a  start  is  that  in  which  an  ex- 
ceedingly rich  mixture  is  provided.  With  the  later  carbu- 
reters it  is  almost  universal  practice  to  provide  an  air  shutter 
which  will  cause  the  suction  of  the  motor  to  fall  on  the  gaso- 
line jet  drawing  practically  raw  gasoline  into  the  cylinders. 
If  your  carbureter  is  so  provided  this  phase  of  carburetion 
is  taken  care  of  but  if  it  is  not,  the  adjustment  for  low  speed 
should  be  altered  so  as  to  provide  a  sufficiently  rich  mixture 
for  starting.  Proper  starting  carburetion  is  often  interfered 
with  by  leaky  manifold  connections  which  permits  air  to  enter 
the  intake  thus  weakening  the  mixture.  All  gaskets  and 
joint  connections  in  the  intake  line  should  be  kept  tipht.  If 
your  compression  is  good,  the  spark  what  it  should  be,  and, 
a  rich  mixture  introduced  into  the  cylinders,  you  will  have  no 
trouble  in  starting  even  in  cold  weather. 

Detroiter  Motor  Is  L-Head  Block 

Editor  The  Automobile:— Will  you  please  tell  me  what 
type  of  motor  is  used  in  the  Detroiter  car.  Has  it  a  two- 
bearing  crankshaft  fitted  with  ball  bearings? 

New  York  City.  H.  D. 

—The  motor  used  in  the  Detroiter  car  model  C  is  an  L-head 
block  with  the  valves  on  the  right  It  has  a  bore  of  3.5  inches 
and  a  stroke  of  5.  It  is  cooled  by  thermo-syphon  and  oiled 
by  splash.   The  crankshaft  is  carried  on  two  ball  bearings. 

Wants  to  Remove  Nickel  Plate 

Editor  The  AUTOMOBILE: — I  would  like  to  know  what  to 
use  to  take  off  different  kinds  of  re-nickeling  that  I  have  used 
on  the  brass  parts  of  my  car.  Something  that  will  restort 
and  not  harm  the  original  brass  surface. 

Albion,  Nebraska.  W.  B.  Martin. 

— The  coat  of  nickel  which  is  deposited  over  the  brass  will 
have  to  be  eaten  off  by  acid  or  else  scraped  off  mechanically. 
The  acid  will  have  a  more  even  action  and  is  recommended 
hy  large  brass  companies.  The  acids  used  are  a  mixture  of 
nitric  and  sulphuric  in  even  quantities.  After  the  acid  has 
eaten  through  the  nickel  it  will  leave  the  brass  and  then  the 
acid  is  washed  off  and  the  brass  repolished.  To  get  a  very 
Itood  job  it  would  be  better  to  have  the  brass  rebuffed. 

Washing  Soda  for  Radiator  Cleaning 

Editor  The  Automobile: — I  have  been  having  trouble  get- 
ting the  water  to  circulate  through  our  1910  Packard  radi- 
ator. I  have  put  pressure  on  it  with  a  hose  but  the  water 
went  through  only  very  slowly.  I  did  this  a  number  of  times 
and  there  did  not  seem  to  be  any  loose  sediment  of  any  kind 
coming  out  of  the  radiator.  I  have  heard  that  washing  soda 
dissolved  in  boiling  water  will  clean  it,  also  boiler  compound. 
Can  you  advise  me  regarding  this? 

Hyannis,  Mass.  C.  A.  Murray. 
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— Common  washing  soda  dissolved  in  boiling  water  is  an 
excellent  remover  of  the  scale  that  forms  in  the  radiator.  The 
radiator  should  be  thoroughly  flushed  out  with  a  solution 
consisting  of  about  two  heaping  handfuls  of  soda  to  an  ordi- 
nary pail  of  boiling  water.  The  soda  solution  should  be 
allowed  to  remain  in  the  radiator  for  a  short  time  and  it 
should  then  be  flushed  out  with  clear  warm  water. 

It  is  inadvisable  to  use  boiler  compounds  in  automobile 
radiators  unless  the  constituent*  of  the  compound  are  well 
known.  Some  of  the  boiler  compounds  contain  ingredients 
which  corrode  any  metal  surface  with  which  they  come  in 
contact.  The  result  is  that  instead  of  merely  removing  the 
scale  the  metal  itself  is  decomposed  and  in  a  short  time  the 
radiator  becomes  leaky. 

Oil  Reaches  Combustion  Space 

Editor  The  Automobile: — We  would  appreciate  your  tell- 
ing us  how  to  correct  the  oiling  system  in  a  new  car  which 
has  given  trouble  since  it  left  the  factory.  The  car  has  been 
driven  3,000  miles  so  by  this  time  should  be  thoroughly  "worn 
in."  The  trouble  is  that  oil  works  up  into  the  first  and  fourth 
cylinders. 

Somerset,  N.  Y.  Frost  Brothers. 

—  Faulty  piston  rings  seem  to  be  the  only  condition  which 
would  give  the  oiling  trouble  you  mention.  It  may  be  that  the 
joints  of  the  rings  which  are  of  the  ordinary  eccentric  type, 
have  become  aligned  leaving  a  passageway  for  the  oil  to 
enter  the  combustion  space.  Another  possibility  is  that  you 
have  too  much  oil  in  the  crankcaso  which  causes  a  greater 
supply  than  necessary  to  be  thrown  up.  It  would  seem  that 
the  best  step  to  take  would  be  to  remove  the  pistons  and  ex- 
amine the  rings  on  the  cylinders  that  give  the  trouble.  The 
pistons  can  be  removed  by  taking  off  the  lower  half  of  the 
crankcase,  removing  the  lower  connecting-rod  bearing  cap 
and  withdrawing  piston  and  connecting-rod  assembly.  A 
replacement  of  the  rings  should  eliminate  the  difficulty. 

tiuilding  a  Light  Narrow-Tread  Car 

Editor  The  Automobile: — I  am  sending  you  a  drawing, 
Fig.  5,  of  a  light  car  that  I  am  building.  It  is  of  the  under- 
slung  type;  is  105  inches  long  and  has  a  tread  of  48  inches. 
I  am  going  to  use  28  by  3  wheels  and  have  a  20-30  horsepower 
motor.  It  will  have  a  10  3-4  inch  road  clearance  and  the 
transmission  is  a  three-speed  sliding  gear  and  reverse.  If  I 
use  a  48-inch  tread,  rear  axle  of  the  racing  type  that  is  used 
in  the  Tiger  light  car,  3  to  1  gear,  would  a  20-30  horsepower 
motor  be  too  much  for  it? 

Ft.  Wayne,  lnd.  Edison  Dau;. 

 A  motor  producing  30-horsepower  would  not  be  too  much, 

provided  that  the  gearbox  and  transmission  parts  were  do- 
signed  to  accord  with  this  power.  The  question  of  tiring 
should  be  settled  after  the  design  had  been  layed  out  to  a 
sufficient  extent  for  you  to  be  able  to  determine  the  exact  load 


Would  Like  Metric  Measurements 

Editor  The  AUTOMOBILE:—  The  S.  A.  E.  is  to  be  warmly 
congratulated  for  its  efforts  towards  the  regenerating  of  the 
American  standards.  The  results  already  obtained  are  very 
encouraging,  yet  the  great  work  ahead  for  the  S.  A.  E.  calls 
for  a  large  amount  of  foresight  as  well  as  energy  in  crder 
that  the  final  achievement  he  permanently  useful.  It  ie  ob- 
vious that  the  entire  work  of  establishing  new  standards 
should  be  started  from  a  simple  and  reliable  base,  so  that 
the  system  of  standards  (measures,  weights,  etc.)  once  laid 
out,  should  remain  a  solid  and  permanent  monument  to 
American  engineering.  An  ideal  system  exists  already  and 
is.  besides,  very  much  in  use  throughout  the  world.  It  is  the 
metric  system. 

We  realize  that  our  present  system  of  standards  and  meas- 


ures is  antiquated  and  unreliable  and  that  a  change  is  very 
much  needed.  Why  not  adopt  the  metric  system?  It  would 
be  then  a  surprisingly  easy  matter  to  establish  standards 
that  would  not  only  fit  our  own  needB,  but  would  tally  auto- 
matically with  the  standards  of  the  other  nations  that  have 
already  adopted  the  metric  system.  Sooner  or  later,  the 
United  States  will  have  the  metric  system,  and  the  sooner 
the  better,  so  why  not  now?  It  is  encouraging  to  note  that 
we  arc  favoring  its  introduction  here. 

We  popularly  give  now  the  fractions  of  an  inch  in  decimals, 
we  are  gradually  getting  used  to  hear  about  centimeters, 
millimeters,  cubic  centimeters,  etc.  For  a  multitude  of 
reasons,  it  is  now  more  timely  than  ever  to  seriously  con- 
sider or  discuss  the  possibility  of  adoption  of  the  Metric 
system  by  the  United  States.  That  question  is  no  small  item 
since  so  stupendous  a  change  would  necessarily  require  a 
large  amount  of  work  and  the  co-operation  of  the  entire 
American  nation. 

The  history  of  the  metric  system,  which  is  of  French  origin, 
is  a  remarkable  one.  Before  its  creation  the  French  unit 
of  length  was  the  "toise,"  about  equal  to  the  English  yard. 
At  the  time  of  the  French  Revolution,  two  engineers,  Mechain 
and  Delambre,  were  entrusted  with  the  task  of  measuring 
one-fourth  of  the  length  of  a  terrestrial  meridian.  They 
found  this  meridian  to  measure  so  many  thousand  toises. 
They  divided  that  number  of  toises  into  exactly  10,000  parts 
and  called  each  a  meter,  the  base  of  the  whole  metric  system, 
as  all  other  measures  are  derived  from  it  It  is  verily  a  simple 
scientific  system,  and  it  is  derived  from  the  very  earth  on 
which  we  all  live.  Therefore,  it  ought  to  be  good  enough 
for  any  nation.  Its  great  simplicity  won  for  it  immediate 
favor  and  it  is  today  adopted  almost  universally,  the  English 
speaking  countries  being  a  sorry  exception. 

Arcadia.  California.  Chas.  VlNER. 

— What  would  be  a  simple  matter  as  far  as  actual  meas- 
urements are  concerned,  would  be  far  from  simple  when  it 
came  to  replacing  all  our  present  dies,  tools  and  fixtures  by 
millimetric  devices.  It  is  hardly  possible  to  conceive  the 
enormous  expense  to  which  manufacturers  in  every  phase 
of  the  industry  would  be  put  in  replacing  their  present  tools 
by  those  of  metric  dimensions. 

This  matter  has  been  brought  up  and  discussed  from  time 
to  time  and  it  has  always  resulted  in  the  discovery  that  it 
would  be  impossible  to  secure  concerted  action  by  all  our 
manufacturers  because  there  would  always  be  many  who 
would  feel  that  it  is  impossible  to  go  to  the  expense  of  re- 
placing their  expensive  machinery  by  that  using  the  metric 


Motor  Speeds  of  Franklin  Car 

Editor  The  Automobile:— How  many  r.p.m.  should  the 
motor  of  the  latest  Franklin  touring  car  make  respectively  at 
speeds  of  20,  30,  40  and  50  miles  per  hour  on  high  gears? 

Oakland,  California.  A  Subscriber. 

— The  wheel  revolutions  of  the  Franklin  6-30  touring  car 
at  speeds  of  20,  30,  40  and  50  miles  per  hour  on  high  are 
respectively,  197.8;  296.6;  395.5;  and  494.4.  Since  the  gear 
reduction  on  high  gear  is  3.7  to  1,  the  revolutions  per  minute 
of  the  motor  are  respectively  731.86;  1.097.42;  1,463.35;  and 
1.828.28. 


)y  Google 


196 


THE  AUTOMOBILE 


January  $$,  1915 


The  Improvement  of  Spring  Systems— V 

Points  worth  noting  in  charts  recording  frame  and  axle  movements  in  an  automobile  with  spring 
and  tire  equipment    preliminary  to  figuring  out  corresponding  action  for  springs  and  hard  tires 

By  M.  C.  K. 

(Continued  from  is*ur  of  January  7,  1'Jl'.) 


ATTEMPTING  to  bring  to  book,  timed  and  measured,  the 
movements  and  shock*  which  occur  when  vehicle 
springs  are  actuated  through  the  wheel  impact  with  a 
hump  in  the  road,  one  feels  the  need  of  actual  test  records 
for  checking  the  correctness  of  reasoning,  as  the  subject  is 
rich  in  elusive  complications  and  one  has  to  deal  with  very 
small  time  elements  in  deciding,  for  example,  whether  at  a 
given  moment  after  a  shock  has  been  received  the  vehicle 
frame  and  body  will  move  in  the  same  direction  as  the  axle  or 
against  it — upon  which,  again,  may  depend  the  suitability  of 
any  proposed  remedy  for  faulty  action.  But  test  records  are 
not  easily  obtained.  Instruments  for  recording  graphically 
the  jolting  of  a  vehicle  are  not  often  used  and  have  in  most 
instances  been  arranged  to  show  the  relative  movements  of 
frame  and  axle  and  the  highly  effective  quieting  of  these  move- 
ments which  results  if  some  sort  of  spring  regulator  device  is 
employed.  But  neither  comfort  nor  safety  depends  upon 
making  the  axle  and  the  frame  move  in  unison;  on  the  con- 
trary, the  axle  must  follow  the  uneven  road  surface,  except  in 
so  far  as  tires  or  spring  wheels  or  vehicle  speed  will  permit 
deviations,  and  the  frame  should  follow  its  own  level  in  so  far 
as  possible.  Such  instruments  also  fail  to  indicate  the  severity 
of  shocks  which  are  not  translated  into  movement — and  there- 
by allayed — and  are  in  fact  based,  it  seems,  upon  the  false 
theory  that  shock  is  indicated,  in  the  case  of  a  vehicle,  by  the 
extent  and  suddenness  of  vertical  movement,  or  the  stopping 
of  such  a  large  movement,  or  else  upon  the  idea  that  Bhock  is 
preferable  to  bouncing,  which  is  contrary  to  the  whole  purpose 
of  spring  suspension.  It  may  be  said  that  the  large  movements 
indicate  a  sharp  acceleration  or  retardation  and  that  acceler- 
ation and  retardation  are  commonly  accepted  as  the  only 
causes  of  shock;  the  instruments,  by  showing  the  movements 
in  one  case  and  their  suppression  in  another,  might  on  that 
theory  be  supposed  to  record  the  shocks  and  their  avoidance 
indirectly,  were  it  not  that  the  ideas  have  become  twisted,  the 
movements  really  indicating  the  cushioning  of  shocks,  though 
perhaps  in  a  wrong  direction,  and  the  suppression  of  the 
movements  indicating  a  condition  under  which  the  shocks  may 
be  simply  endured  though  they  may  also  have  been  dissipated 
by  friction.  The  confusion  arises  perhaps  from  failing  to 
distinguish  between  useful  movements,  necessary  for  cushion- 
ing an  impact,  and  useless  bouncing  due  either  to  reactions 
following  the  storing  of  a  shock  in  spring  tension  or  to  mis- 
direction of  a  cushioning  movement.  At  all  events,  the 
records  of  the  instruments  are  inconclusive. 

No  Direct  Shock  Record* 

It  is,  further,  notable  that  the  worst  shocks  to  which  vehi- 
cles are  subject  escape  adequate  and  proportionate  recording 
by  means  of  a  stylus,  even  if  such  a  stylus  floats  between  two 
sensitive  springs,  as  they  depend  upon  the  horizontal  move- 
ment  of  the  vehicle  being  transformed  by  an  obstruction  into 
n  very  small  vertical  movement  plus  u  severe  shock,  through 
the  absence  or  momentary  inaction  of  elastic  elements.  This 
«ort  of  shocks  are  those  which  springless  vehicles  and  the 
running-gcors  of  vehicles  with  hord  tires  constantly  receive, 
but  they  also  occur  when  springs  are  too  stiff  and — this  being 
the  most  practical  instance— when  a  shock  is  received  at  a 


moment  when  springs  of  suitable  flexibility  are  stiffened  by 
strong  compression  resulting  from  a  previous  shock  and  un- 
governed  spring  action. 

As  acceleration  or  retardation  in  these  instances  (which 
the  instruments  show  only  as  a  small  movement  in  each  case) 
is  also  scarcely  recognizable,  being  veiled  in  a  change  of 
direction,  nothing  has  probably  been  gained  for  a  wide  under- 
standing of  the  subject  by  insisting  that  acceleration  or  re- 
tardation is  indispensable  for  the  production  of  shock,  as  it 
is  only  in  a  highly  scientific  sense  that  either  measures  pro- 
portionately the  shocks  which  are  most  destructive  or  disa- 
greeable. 

Instruments  Wanted 

Briefly,  the  instruments  so  far  used  on  the  road  for  demon- 
strating the  efficiency  of  spring  devices,  record  only  move- 
ments but  not  forces  which  are  spent  destructively,  and  the 
movements  are  not  the  important  ones.  The  movements  of 
prime  interest  are  those  of  the  axle  and  those  of  the  frame 
or  body  in  relation  to  the  road,  and  those  of  the  axle  in  rela- 
tion to  those  of  the  frame  are  secondary.  The  latter  may 
be  constructed  on  paper  if  the  former  are  known,  but  not 
vice  versa,  as  the  road  level  is  not  disclosed  by  a  chart  of  the 
relative  axle  and  frame  movements.  Fig.  10  shows  on  a 
smaller  scale  the  exaggerated  relative  axle  and  frame  move- 
ments corresponding  to  the  more  important  movements  rela- 
tively to  the  road  level  which  are  represented  in  Fig.  9. 

As  said  in  the  beginning,  test  records  showing  the  im- 
portant movements  would  greatly  assist  in  analyzing  the 
requirements,  and  those  wanted  at  the  present  stage  of  the 
examination  should  preferably  refer  to  vehicles  with  hard 
and  unclastic  tires,  normal  springs  and  the  shocks  and  trove- 
ments  caused  by  a  road  obstacle  about  3  inches  high  at  a 
vehicle  speed  of  about  35  miles  per  hour,  so  as  to  furnish  a 
direct  comparison  with  the  results  figured  out  for  these  con- 
ditions. The  best  records  available  arc,  however,  those  pro- 
duced by  Dr.  Bobeth  for  a  car  with  pneumatic  tires  passing* 
over  an  obstacle  about  1  inch  high  and  shaped  as  the  shaded 
space  in  Figs.  9  and  11.  The  dimensions  of  the  obstacle  are 
not  recorded  explicitly  but  may  be  inferred  from  the  tire 
action  shown  in  the  diagrams. 

The  Accompanying  Charts 

The  speed  for  Fig.  9  is  22  kilometers  (13.60  milest  per 
hour,  which  is  found  to  result  in  more  bouncing  of  the  frame 
-when  pneumatic  tires  are  used— than  either  lower  or  higher 
soeeds,  and  the  speed  for  Fig.  11  is  75  kilometers  (46.50 
miles)  per  hour.  The  horizontal  extension  of  the  diagrams 
represents  space,  not  time,  so  that  the  time  scale  is  nearly 
3  1-2  times  smaller  for  Fig.  11  than  for  Fig.  9.  In  order  to 
visualize  the  difference  in  the  horizontal  and  vertical  scales, 
the  obstacle,  which  is  indicated  in  true  relations  to  the 
oscillations  by  dotted  line  e  at  the  beginning  of  the  curves, 
is  represented  in  its  true  shape  in  the  shaded  space  which 
has  otherwise  nothing  to  do  with  the  charts.  In  the  original 
records  the  curve  b  of  the  frame  movements  is  drawn  on  the 
same  base  line  as  the  curve  a  of  the  axle  movements,  and  this 
is  also  done  in  Figs.  9  and  11,  curve  6  being  dotted,  but  in  ad- 
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Fig. 


with  aprlng*  and  air  tlr*s  when 


dition  curve  6  is  shown  in  full  line  at 
an  arbitrary  distance  above  curve  a, 
so  an  to  indicate  the  oscillations  of 
axle  and  of  frame  more  nearly  in  the 
relations  to  which  the  eye  is  accus- 
tomed in  the  direct  observation  of  a 
vehicle. 

Spring  and  Tire  Interaction 

By  looking  over  these  charts  it  is 
perhaps  first  observed  that  the  axle 
movements  are  dominated  by  the  in- 
fluence of  the  pneumatic  tire,  and  sec- 
ondly that  this  influence  seems  much 
more  favorable  at  the  high  speed,  Fig. 
11,  than  at  the  low  speed  of  13.60 
miles  per  hour.  Fig.  9,  where  the  tire 
get*  time  to  react  against  the  wheel 
before  this  has  reached  the  middle  of 
the  obstacle  and  throws  the  axle  to  the 
point  D,  which  is  at  least  high  enough 
to  take  the  load  off  the  tire  while  it 
clears  r.    All  the  portions  of  the  axle 
curve  a  lying  below  the  original  axle 
level  represent  of  course  solely  tire 
compression,  in  excess  of  the  tire  com- 
pression due  to  the  static  load,  and 
it   can    be   seen    that   the  cushioned   blows   against  the 
ground  which  they  indicate  are  caused  largely  by  spring 
extension.    The  locations  of  E,  E,  and  E„  Fig.  9,  which 
are  the  points  where  the  axle  curve  intersects  the  frame 
curve  before  the  latter  reaches  N,  show  this  to  be  the 
case;  for  at  these  intersections  the  axle  and  the  frame  are 
in  their  initial  relations,  but  as  they  are  above  their  starting 
levels,  the  load  is  removed  from  the  spring,  and  the  latter  is 
left  free  to  extend,  which  it  does  with  considerable  force, 
since  at  E  it  is  coming  back  from  D,  anyway,  with  the  recoil 
of  its  first  compression  and  the  frame  is  going  up  at  the 
same  time.    It  is  noticed  that  not  only  the  first  but  also  the 
second  axle  oscillation  contributes  to  raising  the  frame  to  N, 
and  that  the  second  spring  extension  (from  E,  to  the  base 
line  plus  simultaneous  rise  of  frame)  is  almost  as  marked 
as  the  first  one  (from  E  to  the  same  line  plus  rise  of  frame). 
The  descent  of  the  frame  from  N  does  not  begin  till  after  the 
second  spring  extension  is  finished  and  then  proceeds  from 
N  to  P  under  the  combined  effect  of  spring  recovery  and 
gathering  momentum  toward  P,  thereby  in  turn 
spring  and  tire  after  E,  and  causing  their  last 
It  is  noticed  that  the  spring  compression  after 
E,  is  very  considerable,  being  indicated  on  the  chart  not 
by  the  height  of  the  axle  alone  but  also  by  the  drop  of  the 
frame,  in  fact  by  the  extent  to  which  dotted  curve  b  dips 
below  curve  o  between  E,  and  E..    The  oscillations  of  a  ore 
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here  evidently  due  to  tire  action  after  frame  drop  H  to  P. 

Fig.  10,  giving  the  chart  of  relative  frame  and  axle  move- 
ments, shows  the  succession  of  spring  compressions  and  ex- 
tensions directly  by  the  vertical  distance  of  any  point  in  the 
curve  from  the  line  AE;  compression  above  this  line  and  ex- 
tensions below  it. 

But  while  it  is  possible  to  some  extent  to  separate,  in  these 
charts,  the  indicated  movements  into  spring  movements, 
which  affect  the  frame,  and  tire  movements  which  affect  both 
the  frame  and  the  axle  levels,  it  is  scarcely  possible  to  point 
out  how  the  spring  and  the  tire  mutually  affect  the  move- 
ments of  one  another.  This  must  be  done  either  by  test  rec- 
ords similar  to  Figs.  9  and  11  from  a  vehicle  with  hard  tires, 
which  would  be  preferable,  or  by  figuring  from 

For  lack  of  tests  the  latter  method  must  be 
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of  frame  and  axle,  under  condltlona 


Effects  of  Speed 

Fig.  11,  considered  as  a  time  schedule,  corresponds  only  to 
the  first  portion  of  Fig.  9,  as  far  as  E,  in  that  chart,  but 
covers  the  same  distance  of  vehicle  travel,  approximately  8 
to  10  feet 

The  points  of  greatest  interest  in  Fig.  11,  apart  from  those 
it  has  in  common  with  Fig.  9 — for  example  that  two  spring 
compressions,  the  last  one  at  J  very  slight,  and  two  tire  com- 
pressions take  place  before  the  frame  lift  reaches  maxi- 
mum at  N — are  those  due  to  the  higher  speed  of  the  vehicle. 
It  is  seen  that  the  speed  makes  the  wheel  clear  the  obstacle 
without  raising  the  axle  as  much  as  the  height  of  the  ob- 
stacle amounts  to,  this  meaning,  of  course,  that  the  obstacle 
becomes  deeply  imbedded  in  the  tire  by  reason  of  the  force 
of  the  shock,  and  the  vehicle  is  past  before  tire  rebound 
takes  effect.  The  frame  does  not  begin  to  rise  until  the 
first  spring  and  tire  compression  is  finished  at  D,  and  the 
spring  compression  is  evidently  much  smaller  than  the  tire 
compression— and  smaller  than  in  Fig.  9  at  lower  speed  and 
lighter  impact.  The  location  of  G  in  comparison  with  D 
shows  that  the  tire  action  predominates.  Finally,  in  harmony 
with  the  small  spring  action,  the  frame  movement  at  its 
maximum  at  N  is  only  about  one-half  that  of  the  axle  move- 
ment and  much  smaller  than  in  Fig.  9,  but  the  maximum  at 
N  is  reached,  as  before,  at  a  moment  closely  coinciding  with 
the  maximum  of  the  second  spring  and  tire  extensions;  and 
thc«e  nearly  coincide  with  one  another. 

Plainly,  a  much  larger  portion  of  the  shock  is  absorbed 
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in  the  pneumatic  tire  (with  standard  inflation)  at  4»5  5  miles 
per  hour  than  at  13.6  miles,  though  the  two  shocks  arc  in 
the  proportion  of  46.51  to  13.<>',  or  about  10  to  1,  so  far  as  the 
horizontal  components  are  concerned  and  perhaps  more  than 
4  to  1  lo.-  the  vertical  components.  And  by  virtue  of  the 
rotation  of  the  wheel  a  very  large  portion  of  the  elastic  re- 
action from  the  tire  shock  is  released  in  heat  and  in  stresses 
converging  toward  the  center  of  the  wheel  from  all  sides,  so 
that  the  springs  are  greatly  relieved  from  work.  This  effect 
discloses  the  truly  magic  value  of  pneumatic  tires  as  shock 
absorbers  under  the  conditions  of  speed,  inflation  and  shape 
and  size  of  obstacle  which  obviate  tire  reaction  against  the 
springs,  and  it  stands  to  reason  that  simitar  effects  in  lesser 
degree  are  produced  by  elastic  tires  under  less  favorable  con- 
ditions. 

The  Unceasing  Tire  Work 

They  are  paid  for  in  the  very  considerable  demands  upon 
the  propulsive  power  which  such  tires — and  all  other  rotary 
springs — make  on  smooth  ground  by  the  continuous  flexing 
and  unflexing  of  their  fabric  caused  by  the  load  and  the 
rotation;  a  drawback  which  does  not  apply  to  vehicle  springs 
and  which  suggests  the  desirability  of  developing  the  spring 
system  so  highly  that  air  tires  may  be  used  at  a  high  infla- 
tion, to  reduce  this  loss  of  power  occurring  when  the  tires 
are  least  needed,  as  well  as  the  wear  which  the  tire  flexions 
involve. 

Equipment  for  Desirable  Tests 

So  far,  no  means  have  been  found  for  calculating  the 
amount  of  shock  force  which  the  elastic  tire,  especially  the 
air-filled  tire,  can  actually  store  and  release  harmlessly  to 
save  the  springs,  and  all  figuring  of  shock  stresses  and 
movements  must  therefore  cease  when  there  is  question  of 
vehicles  equipped  with  such  tires.  A  great  work  remains 
to  be  done  in  tabulating  these  effects  for  different  sets  of 
conditions  by  experiment.  A  sheave  capable  of  rotation  at 
predetermined  speeds,  obstacles  of  different  shapes  and 
dimensions  attachable  to  the  sheave,  provision  for  a  lateral 
displacement  of  the  sheave  to  take  the  obstacle  out  of  the 
wheel  plane  after  the  wheel  has  passed  over  it,  a  wheel 
which  can  be  equipped  with  different  tires,  springs  of  dif- 
ferent flexibility  and  differently  loaded  to  hold  the  wheel 
against  the  sheave,  and  a  simple  registering  device  to  record 
the  spring  compression  with  the  load  fixed  as  well  as  with 
the  load  subject  to  the  spring  action — these  would  comprise 
all  the  essentials  of  a  testing  equipment  by  which  the  data 
might  be  produced. 

Comparison  of  Fig.  9  and  11  shows,  however,  that  the 
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equipped  with  springs  and  air  t  it;  when  passing  over  a  given  obitac 


maximum  benefits  of  the  air  tire  are  very  closely  associated 
with  both  high  speed  and  small  size  of  the  obstacle,  and  uses 
of  motor  vehicles  for  which  these  factors  are  unimportant 
are  so  numerous  that  the  problem  of  designing  spring  sys- 
tems which  shall  act  acceptably  without  the  assistance  of.  air 
tires  becomes  a  greater  one,  at  least  economically,  than  that 
of  devising  the  most  suitable  system  for  making  air  tires  and 
the  spring  system  support  one  another,  and  it  remains  prob- 
able that  the  spring  system  best  suited  to  work  alone  will 
also  be  best  suited  to  co-operate  with  air  tires  for  the  high- 
est degrees  of  speed,  comfort  and  security.  The  factors 
coming  into  play  for  such  spring  systems  must  be  subject 
to  at  least  approximate  calculation,  not  only  with  regard  to 
the  movements  of  springs  and  vehicle  parts,  but  also  with 
regard  to  those  shocks  that  remain  despite  the  easing  by  the 
springs;  and  these  are  not  ordinarily  plotted  when  the 
effectiveness  of  a  spring  arrangement  is  under  discussion. 

That  an  obstacle  so  broad  (such  as  the  ordinary  wave  in 
a  road)  that  tire  reaction  will  take  place  before  its  summit 
is  reached,  or  one  so  high  (such  as  3  inches)  that  only  the 
smaller  portion  of  it  can  become  imbedded  in  the  tire,  would 
make  the  curves  of  Fig.  11  look  a  good  deal  like  those  of  Fig. 
9,  and  especially  would  greatly  increase  the  frame  lift  at  N, 
seems  clear  without  argument.  On  the  other  hand,  it  has  been 
demonstrated  by  tests  that  reduced  air  pressure  in  the  tires 
would  make  the  curves  of  Fig.  9  more  acceptable  but  would 
involve  much  increased  loss  of  power  from  tire  flexions  on 
smooth  ground  as  well  as  stresses  and  wear  of  the  tire  fabric 
which  the  latter  is  not  adapted  for  withstanding  properly. 

Braking  the  Wrong  Movements 

Finally,  it  has  been  shown  by  test  records  that  the  great 
superfluity  of  movements  evidenced  in  Fig.  9  as  occurring 
after  those  which  are  directly  useful  and  necessary  for  sur- 
mounting the  obstacle  can  be  considerably  reduced  by  the  use 
of  spring  regulators — dampers  and  rebound  checks — so  that 
the  charts  do  not  represent  the  best  that  can  be  done  with 
means  at  disposal.  But  these  test  records  still  leave  it  in 
doubt  whether  the  suppression  of  movements  accomplished  by 
the  auxiliary  devices  is  not  bought  at  the  cost  of  shocks 
taking  their  place,  if  not  in  all  cases  at  least  under  certain 
combinations  of  road  and  speed  conditions,  and  the  shortest 
way  to  insight  in  the  methods  which  will  serve  acceptably  for 
any  given  practical  purpose — comprising  all  the  work  of  any 
given  vehicle  type — remains  a  systematic  examination  of  the 
movements  and  shocks,  or  alleviations  of  shocks,  caused  by 
each  clement  of  a  spring  system.  Among  these  elements  the 
ordinary  vehicle  leaf  springs  come  first,  and  Figs.  9,  11  and  10, 
though  they  include  tire  action,  give  a  good  preliminary  idea 
of  the  many  different  ways  in  which 
vehicles  may  react  under  road  shocks 
and  of  the  factors  to  be  considered  be- 
fore means  for  effecting  a  desirable 
uniformity  in  these  reactions  can  be 
evolved — the  greatest  of  all  devices 
for  this  purpose,  the  air  tire,  being 
after  all  only  an  admirable  makeshift 
working  very  differently  under  differ- 
ent conditions. 

That  the  spring  system  of  192!i  may 
become  as  far  superior  to  that  of  1915 
as  the  motor  of  1915  is  superior  to 
that  of  1900,  if  a  similar  amount  of 
work  is  expended  upon  the  improve- 
ment of  the  spring  suspension  as  has 
been  spent  on  the  design  of  motors,  is 
taken  for  granted  by  many.  And  the 
number  of  spring  suspension  workers 
is  steadily  increasing.  Systematic  test 
records  would  speed  their  efforts. 
( To  be  continued) 
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Duplex   Carbureter  for  Eights 

Zenith  Introduces  New  Model  for  Independent  Sup- 
ply of  Gas  to  Each  Cylinder  Block — Single  Float 
Mechanism  and  Only  One  Throttle  Connection 


»-r">HAT  the  Zenith  Carbureter  Co.,  De- 
1  troit,  is  keeping:  abreast  of  the 
times  is  evidenced  by  its  an- 
nouncement of  a  special  carbureter  for 
eigM-cylinder  V-type  motors,  which 
maintains  ull  the  Zenith  features  and  is 
similar  in  construction  to  the  horizontal 
type  brought  out  by  the  concern  about  a 
year  ago.  In  the  new  model  there  are 
two  outlets  to  the  intake  manifolds,  one 
for  supplying  each  set  of  four  cylinders, 
and  two  throttles.  The  latter  are  inter- 
connected, bo  that  the  usual  throttle 
lever  and  accelerator  will  act  to  open  or 
clost  both  simultaneously. 

Two  Mixing  Chambers 

Heferring  to  the  illustrations,  Fig.  1 
\»  an  external  view  of  the  device,  while 
sections  arc  shown  in  Fig.  2.  It  will  be 
seen  that  there  are  two  entirely  separate 
and  distinct  mixing  chambers  with  their 
jets  and  throttles,  these  both  being  sup- 
plied from  a  float  chamber,  which,  with 
the  float  mechanism,  is  common  to  both. 
It  might  be  considered  that  each  is  a 
complete  carbureter  for  four  cylinders 
except  that  only  one  float  chamber  is 
used,  and  there  is  also  only  one  air  in- 
take, this  supplying  both  mixing  tubes. 
The  mixing  chambers  arc  horizontal, 
with  the  jets  entering  the  venturi  section 
at  right  angles,  so  each  outlet  attaches 
to  the  intake  connection  without  bends. 

Two  Concentric  Nozzles 

The  main  feature  of  the  Zenith  car- 
bureter is  the  combining  of  an  ordinary 
nozzle  with  another  from  which  the  flow 
is  independent  of  the  suction  of  the  en- 
gine.   These  two  nozzles  are  concentric, 
the  ordinary  nozzle,  or  main  jet  M,  ob- 
taining its  gasoline  from  the  float  cham- 
ber through  the  passage  C.    It  is  sur- 
rounded by  the  jet  J,  which  is  supplied 
through  the  passage  N  from  the  well. 
This  well  is  open  to  the  atmosphere  and 
gets  a  measured  flow  of  gasoline  through 
the  compensating  hole  D  which  is  not 
subjected  to  the  suction  and,  has,  there- 
fore, a  steady  flow.  The  main  jet,  if  used 
alone,  would  give  a  mixture  of  which  the 
richness  would  be  in  proportion  to  the 
speed,  and  therefore  the  suction.    At  low 
■feeds  the  suction  is  low,  and  therefore 
the  mixture  would  be  lean  and  at  high 
speeds  when  the  auction  is  greater,  too 
rich  a  mixture  would  result.    To  com- 
peuate  for  this  the  outer  jet  lends  its 
*tr<>ng  support  to  the  main  nozzle  at  low 


Fig.  1 — New  Zenith  carbureter  for  daht. cyl- 
inder V  motor* 

suction,  when  it  is  most  needed,  and 
withdraws  it  gradually  as  the  main  noz- 
zle gathers  in  strength  with  the  incieas- 
ing  suction. 

Slow-Speed  Arrangement 

The  slow-speed  arrangement  is  also  a 
feature  of  the  Zenith  construction.  It  is 
composed  of  the  idling  tube  X,  of  which 
the  lower  end  is  so  sloped  as  to  receive 
the  coned  upper  end  of  the  idling  tube  Y. 
This  tube  Y  can  be  screwed  up  into  the 
end  of  X,  more  or  less,  by  means  of  the 
knurled  tube  '/..  This  provides  for  ad- 
justment of  the  mixture  going  through 
the  tube,  since  air  can  enter  at  the  base 
of  tube  X  through  holes  drilled  in  ad- 
justing tube  Z. 

The  tube  T  connects  the  idling  tube  X 


with  the  carbureter  mixing  chamber 
near  the  throttle,  by  means  of  the  inter- 
vening passage  Ti.  At  starting,  the  suc- 
tion at  the  throttle  is  very  powerful,  and 
fuel  is  drawn  up  from  the  well 
through  the  nozzle  of  Y  and  idling  tube 
X,  at  the  bottom  of  which  it  mixes  with 
air  entering  through  the  holes  in  the 
lower  part  of  Z.  The  mixture  is  there- 
upon atomized,  and  sprays  into  the  car- 
bureter just  behind  the  throttle  and  near 
the  end  of  the  mixing  chamber.  This 
gives  a  good  starting  mixture,  and,  as 
the  throttle  is  opened  wider,  the  com- 
pound nozzle  comes  into  use  and  the 
starting  jet  goes  out  of  action. 

Interchangeable  Nozzles 

The  standard  Zenith  features  of  inter- 
changeable nozzles  to  fit  any  type  of  mo- 
tor, metallic  float  with  overhead  float  ac- 
tion and  removable  Venturis  is  retained 
for  the  new  design.  The  common  air  in- 
take is  shown  at  A  and  the  mixing 
chambers  open  oft*  it  on  opposite  sides. 

The  interconnection  of  the  two  throt- 
tle leverB  is  shown  at  B,  while  the  hole 
B,  provides  the  means  of  attachment  to 
the  control  rods.  As  the  illustrations 
show,  there  are  two  complete  sets  of 
compound  nozzles,  two  slow  speed  noz- 
zles, and  everything  which  has  to  do 
with  the  vaporization  and  mixing  of  the 
fuel  is  in  duplicate,  so  that  the  genera- 
tion of  gas  will  be  in  accord  with  the  de- 
mands of  both  sets  of  cylinders,  in  the  V 
between  which  the  carbureter  is  intended 
to  be  placed.  The  horizontal  design 
should  prove  very  convenient  in  this 
position. 


Fig.  S — Left — Cro**-*ectlon  of  n«w  Zenith.    Right — Section,  showing  duplex  mixing  chamber* 

and  the  pair  of  JeU 
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Starting  and   Lighting  for  1915 

Part  II 


DELCO  equipment  for  1915  ia  slightly  more  simplified 
and  lighter.  This  ia  a  single  unit  system  consisting 
of  starting  motor,  generator,  and  timer  and  dis- 
tributer. Each  installation  is  a  special  design  and  there- 
fore there  are  no  stock  models.  The  6-volt,  single-wire  sys- 
tem is  standard. 

The  generating  characteristics  have  been  changed  so  that 
the  maximum  output  is  reached  between  15  and  18  miles 
per  hour.  In  general,  current  regulation  is  obtained  by  the 
use  of  a  field  rheostat.  A  special  resistance  wire  is  wound 
on  a  spool  of  non-inflammable  material  and  mounted  in  the 
distributer  housing  back  of  the  condenser.  The  regulation  is 
effected  by  an  arm  which  is  operated  by  the  distributer  shaft. 
This  arm  is  caused  to  move  by  the  centrifugal  force  of  the 
weight  to  which  it  is  connected  and  when  the  arm  is  in  the 
raised  position  the  resistance  is  in  scries  with  the  shunt  field, 
thus  decreasing  the  current  and  consequently  cutting  down 
the  charging  rate  at  high  speeds. — Dayton  Engineering  Labo- 
ratories Co.,  Dayton,  0. 

National  Combines  Ignition 

A  combination  ignition  and  lighting  generator,  and  a 
starting  motor  are  made  by  the  National  Coil  Co.,  Lansing, 
Mich.  The  former  appears  in  two  models,  one  for  four-  and 
one  for  six-cylinder  motors.  The  starter  is  made  in  two 
sizes  also.    Six  or  12- volt  systems  are  made  as  required! 

The  generator,  shaped  like  a  magneto,  has  the  breaker 
box  and  distributer  at  one  end  and  produces  a  6-volt  cur- 
rent and  will  carry  the  average  lamp  load  when  the  car  is 
running  at  8  to  10  miles  per  hour. 

A  feature  of  this  machine  is  the  provision  for  increasing 
the  output  in  cold  weather  when  the  efficiency  of  the  battery 
is  reduced,  which  is  done  by  changing  a  screw  plug  on  the 
front  plate  of  the  generator.  The  field  windings  are  pro- 
tected from  excessive  current  by  a  fuse  located  on  the  front 
of  the  machine.  The  four-cylinder  lighting  generator  runs 
at  crankshaft  speed  and  the  six  at  one  and  one-half. 

Few  changes  are  noted  in  the  generators  except  that  the 
regulation  on  the  six  is  now  a  constant-current  system  in 
which  a  vibrator  is  used.  This  instrument  has  also  been 
reduced  in  height  about  1  inch.  In  the  four,  current  regula- 
tion ia  by  means  of  a  third  brush. 


The  starting  motor  is  a  series-wound  type,  cylindrical  in 
shape  and  at  the  brush  end  there  is  a  removable,  waterproof 
cover  which  gives  access  to  the  brushes. 

Additional  torque  is  a  feature  of  the  new  starters  and  • 
reduction  in  diameter  of  .25  inches  has  been  made.  A  cut 
of  7  pounds  in  the  weight  is  the  result  of  substituting  alum- 
inum castings  for  iron.  Various  types  of  drive  are  used,  the 
worm  being  the  commonest. 

On  a  four-cylinder  motor  4.12  by  4.5  inches,  the  starter  will 
crank  the  motor  at  a  speed  varying  from  120  to  130  r.p.m., 
depending  on  the  tightness  of  the  different  parts  of  the 
engine.  The  current  consumed  while  cranking  this  motor  will 
be  approximately  125  amperes  at  6  volts. 

In  conection  with  the  lighting  system  the  company  makii 
a  unit  switch  which  contains  the  ammeter,  relay,  and  switches 
for  lights  and  ignition. 

Auto-Lite  a  Two-Unit 

Auto-Lite  cranking  and  lighting  systems,  which  are  of  the 
two-unit  type,  admit  of  much  variation  in  the  methods  of 
application  and  may  be  accommodated  to  almost  any  amount 
of  space.  In  order  to  make  this  possible,  the  motor  unit  is 
made  in  two  sizes,  one  longer  and  of  less  width  than  the 
other.  There  are  two  sizes  of  generators,  so  that  it  should 
be  possible  to  get  one  of  dimensions  to  fit  in  the  space 
available. 

The  Auto-Lite  system  operates  on  6  volts,  and  besides  the 
two  main  units  consists  essentially  of  a  circuit  breaker,  foot 
switch,  lighting  switch,  ammeter  and  storage  battery.  The 
Auto-Lite  company  also  makes  a  form  of  its  apparatus  in 
which  an  ignition  distributer  ia  a  part  of  the  generator,  the 
system  then  caring  for  all  electrical  functions. 

Auto-Lite  Completely  Enclosed 

The  model  M  cranking  motor  is  a  series-wound  type  of 
high  torque,  it  is  said.  It  is  compact,  the  length  being  8  3-4 
inches,  width  5  1-2  inches,  and  the  weight  36  1-2  pounds. 
The  entire  machine  is  compactly  inclosed  in  cast  iron,  which 
protects  all  parts  from  dust  and  water.  By  removal  of  the 
narneplate  band  the  brushes  and  commutator  are  readily 
accessible.  This 
motor 


Left — National  generator  and  Ignition  outfit.  Center — Aplco  motor- generator.    Right — Oelco  combined  starting  motor,  lighting  generator 
and  timer  distributor  (or  Ignition.    The  voltage  regulator  la  shown  In  the  upper  opening 
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a  six-cylinder  engine  having  60  pounds  per  square  inch  com- 
pression pressure  at  100  revolutions  per  minute,  using  under 
95  amperes,  it  is  stated.  It  is  so  constructed  that  it  can  be  ap- 
plied to  the  car  in  either  a  vertical  or  horizontal  position,  and 
can  be  connected  either  to  the  crankshaft  through  a  train 
of  gears  >r  a  chain,  or  to  the  flywheel  direct  by  having  its 
pinion  mesh  with  the  teeth  of  the  periphery.  It  can  also 
have  a  transmission  application. 

Though  designed  for  exactly  the  same  work  as  Model  M, 
the  other  Auto-Lite  motor,  Model  MC,  differs  in  construction 
and  shape.  It  is  7  1-2  inches  long  by  6  3-4  inches  wide,  and 
weighs  30  pounds.  A  cast-iron  frame  and  field  are  used,  and 
the  series  winding  is  also  present.  Removal  of  the  nameplates 
on  the  end  gives  access  to  the  four  brushes.  This  motor  can 
also  be  adapted  to  any  desired  position.  It  is  said  to  be 
capable  of  driving  a  4  1-8  by  5,  four-cylinder  engine  of  60 
pounds  per  square  inch  compression  pressure  at  185  revolu- 
tions per  minute.  The  usual  gear  reduction  is  about  25  to  1. 
In  the  Auto-Lite  application,  an  over-running  clutch  is  in- 
terposed in  the  drive  which  disconnects  the  electric  motor 
when  the  gasoline  motor  starts  under  its  own  power. 

The  three  Auto-Lite  generators  are  designated  as  Model 
G.  Type  SR4;  Model  G,  Type  VR4;  Model  GC,  and  Model  GB. 
The  first  two  are  identical  except  that  VR4  has  the  ignition 
distributer  as  a  part  of  it.  Mode)  GC  is  adaptable  to  the 
same  work  as  the  SR4,  but  is  of  a  different  shape.  Model  GB 
has  been  brought  out  to  meet  the  needs  of  the  small  types 
of  cars. 

Reversed  Winding  Regulation 

Type  SR4  generator  is  of  the  excited  field  type,  in  which 
the  current  output  is  regulated  by  reversed  windings  on  the 
field,  which  serves  to  cut  down  the  current  produced  by  weak- 
ening the  field.  The  generator  begins  to  charge  at  an  engine 
speed  of  200  revolutions  per  minute,  which  corresponds  to  a 
car  speed  of  about  5  miles  an  hour.  The  output  increases 
until  at  about  17  1-2  miles  an  hour  the  production  in  12  am- 
peres. At  this  point  the  reversed  series  winding  holds  the 
output  no  matter  how  much  faster  the  car  travels.  The  gen- 
erator operates  at  engine  speed  and  can  be  driven  in  any 
convenient  manner.  It  can  be  placed  on  a  bracket  just  nhead 
of  the  magneto  and  .connected  directly  to  the  magneto  shaft 
by  a  simple  coupling,  the  company  points  out.  It  weighs 
37  1-2  pounds  and  measures  10  by  4  3-8  inches  over  all. 

The  Model  GC  generator  is  designed  to  be  driven  by  cither 
a  chain,  train  of  gears  or  a  V-belt.  It  runs  at  2  1-2  times 
engine  speed,  has  a  maximum  output  of  14  amperes,  and 
begins  to  charge  at  under  7  miles  an  hour,  while  10  amperes 
is  the  output  at  about  12  miles  an  hour.  The  current  con- 
trol is  the  same  as  that  of  the  generator  described  above; 
that  is,  by  a  reversed  series  coil.  The  machine's  compact- 
ness may  be  realized  from  its  dimensions.  The  length  is  8 
inches,  width  4  inches,  and  height  6  1-4  inches. 

With  the  aim  of  keeping  weight  and  size  to  the  minimum, 
the  small  car  generator  has  been  developed  with  a  6  1-8-inch 
length  and  4  1-4-inch  width,  and  its  weight  is  13  pounds.  It 
produces  6  amperes  at  its  maximum,  and  is  driven  by  a  silent 
chain  from  either  the  pump,  magneto  or  crankshaft,  at  2  1-2 
times  engine  speed.  It  operotes  efficiently  with  a  40-ampere- 
hour  storage  battery. 

Many  Aplco  Features 

The  Aplco  line,  manufactured  by  the  Apple  Electrical  Co., 
formerly  of  Dayton,  O.,  but  now  in  Newark,  N.  J.,  is  replete 
with  new  features.  There  is  an  entirely  new  motor-generator 
built  in  three  sizes,  one  of  these  being  used  in  a  Ford  instal- 
lation and  in  addition  there  is  a  separate  starting  motor 
and  two  separate  generators.  Apple  products  are  marketed 
by  the  Splitdorf  Electrical  Co. 

The  new  models  bear  no  resemblance  to  previous  designs 
of  either  the  Splitdorf  or  Apple  companies  before  their  con- 
solidation a  few  months  ago.    The  new  machines  are  rec- 


Dyneto  motor-generator  Installed  on  Franklin 


Auto-Lit*  starting  motor  at  used  on  the  Overland 


tangulur  and  have  very  smooth  and  neat  exteriors.  Sim- 
plicity has  been  kept  foremost  in  the  design,  an  example  be- 
ing that  the  armature  is  driven  from  the  crankshaft  by  silent 
rhain.  No  gears  or  clutches  are  used  and  the  armature  is  the 
only  revolving  part  in  the  system.  The  total  reduction  is 
provided  by  the  chain. 

New  Models  Lighter 

In  the  new  equipment  lighter  weight  and  smaller  dimen- 
sions are  present.  One  motor-generator  model  now  weighs 
4!)  pounds  instead  of  75,  and  yet  it  cranks  the  engine  at  a 
much  higher  speed  than  formerly,  due  to  the  refinements 
made. 

The  motor-generator  operates  at  12  volts  as  a  starter  and 
6  volts  as  a  generator.  It  is  a  compound-wound  machine  in 
which  the  series  and  shunt  fields  add  their  magnetic  strength 
when  the  machine  is  operating  as  a  motor,  thus  giving  a 
maximum  starting  torque;  but  when  the  machine  is  running 
ns  a  generator,  the  current  flow  through  the  series  field  is 
naturally  in  the  reverse  direction,  and  therefore  the  series 
field  flux  opposes  that  of  the  shunt  field  and  the  net  flux  is 
the  difference  of  the  two.  By  this  arrangement,  as  the  speed 
of  the  motor-generator  increases  the  voltage  remains  prac- 
tically constant  above  an  armature  speed  of  1,450  revolutions 
per  minute. 

By  connecting  the  motor-generator  across  the  terminals 
of  the  battery  through  the  starting  switch  it  acts  as  a  motor 
and  spins  the  engine  until  it  starts,  the  cranking  speed  vory- 
ing  from  150  to  250  revolutions  per  minute.  As  soon  as  the 
engine  accelerates  to  normal  speed  the  voltage  is  sufficient  to 
charge  the  storage  battery. 

An  automatic  indicating  switch  makes  connection  between 
the  generator  and  the  battery  when  the  former  is  driven  at 
sufficient  speed  to  charge  the  latter;  and  likewise  when  the 
speed  drops  the  connection  is  broken,  so  that  there  can  he 
no  discharge  of  current  from  the  battery  back  into  the  gen- 
erator. The  indicator  ia  equipped  with  an  indicating  dial 
which  shows  the  lettering,  Charge  On,  and  Charge  Off. 
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The  Ford  motor-generator  is  mounted  to  the  left  of  the 
motor  and  driven  by  a  silent  chain  with  a  8  to  1  ratio  with 
the  crankshaft.  The  instrument  is  supported  on  a  bracket, 
which  bolts  to  the  flange  on  the  crankcase  and  also  to  a 
shoulder  at  the  base  of  the  front  cylinder.  Since  the  driving 
sprocket  takes  the  place  of  the  fan  pulley,  other  provision 
must  be  made  for  fan  drive  and  this  is  accomplished  through 
a  pulley  on  the  armature  shaft. 

One  of  the  generators  is  designed  for  small  machines  and 
will  furnish  5  amperes  at  6  volts.  The  normal  driving  speed 
is  1,600  revolutions  per  minute  and  drive  generally  by  a  chain. 

Another  gencrutor,  the  S.R.-2,  is  designed  to  run  at  twice 
engine  speed  and  will  give  a  7-volt,  10-ampere  current. 
This  unit  is  also  made  with  a  special  head  containing  timer 
and  distributor.  A  feature  of  this  combination  is  tha'.  the 
generator  may  be  removed  for  repairs  without  influencing 
the  operation  of  the  ignition  system  which  may  still  be  sup- 
plied by  the  battery. 

These  machines  have  third-brush  regulation  to  keep  the 
voltage  constant. 

The  starting  motor  is  designed  for  small  and  medium-sized 
motors  and  drives  through  the  flywheel.  It  is  a  square  shape 
nnd  is  for  12-volt  circuits.  Its  feature  is  the  automatic 
releasing  gear.  The  instant  the  motor  starts,  the  contact  is 
broken  and  the  gear  releases,  even  though  the  starting  pedal 
is  held  down.  This  is  accomplished  by  means  of  a  spiral  cut 
in  the  armature  shaft  which  engages  a  complementary  spiral 
in  the  armature  bore.  The  moment  the  gasoline  engine  tries  to 
drive  the  starting  motor,  which  is  what  happens  as  soon  as 
it  starts,  the  thrust  on  the  armature  shaft  throws  the  driv- 
ing pinion  out  of  mesh  and  with  this  motion  the  switch  con- 
tact is  broken.  This  motor  is  capable  of  cranking  a  3  3-4  by 
5  engine  at  130  to  150  revolutions  per  minute.  The  normal 
starting  current  is  70  amperes  although  the  initial  kick  with 
a  stiff  motor  may  be  as  high  as  160. 

Two  Motor-Generators — Dyneto 

Two  motor-generators  will  be  made  by  the  Dyneto  Electric 
Co.,  Syracuse,  N.  Y.,  for  1915.  The  model  A  is  a  new  one 
designed  for  small-bore  motors  and  the  B  is  continued  from 
last  year.  No  radical  change  has  been  made  in  the  new 
instruments  although  some  refinements  have  been  made.  The 
generator  has  been  improved  so  that  it  begins  to  charge  the 
battery  at  a  somewhat  lower  speed. 

Twelve  volts  is  standard  although  other  voltages  can  be 
supplied.  Either  single  or  double  wiring  may  be  used.  Silent 
chain  drive  is  to  be  preferred  although  gear  drive  may  also 
be  used.   The  gear  ratio  is  between  2.5  and  3  to  1. 


The  model  A  motor-generator  has  a  static  torque  of  25 
pounds  at  1  foot  radius,  weighs  35  pounds  and  generates  its 
rated  output  at  1,000  revolutions  per  minute.  The  model  B 
gives  a  static  torque  of  36  pounds,  weighs  45  pounds  and  also 
produces  its  rated  output  at  1,000  revolutions  per  minute 

A  cranking  speed  of  125  revolutions  or  more  depending  on 
the  size  of  the  engine  is  obtainable,  the  current  draw  vary- 
ing under  the  conditions.  With  a  stiff,  cold  motor  the  draw 
might  run  as  high  as  225  amperes  for  an  instant. 

A  compound  winding  is  used  so  that  when  the  machine 
operates  as  a  generator  the  net  strength  of  the  field  is  the 
difference  of  the  series  and  shunt  fields,  and  when  running 
as  a  motor  the  strength  of  the  two  fields  is  added. 

Jt-sco  Has  Several  Models 

Several  motor-generators  are  made  by  the  Jones  Electric 
Starter  Co.,  Chicago,  111  The  6-volt  system  is  the  one  com- 
monly supplied  but  8,  12,-  and  16-volt  types  are  also  made. 

When  starting,  the  unit  operates  as  a  series  motor  and 
when  furnishing  current  for  lights  and  storage  battery,  as 
a  shunt  generator.  Current  regulation  is  by  a  vibrator 
which  cuts  resistance  in  and  out  of  the  field  circuit.  This 
vibrator,  together  with  the  starting  switch  and  cutout  are 
mounted  in  a  case  on  the  top  of  the  unit. 

On  one  model  provision  has  been  made  for  the  attachment 
of  an  Atwater  Kent  Unisparker,  mounted  vertically. 


U.  S.  L.  Improves  Unit 

One  model  of  motor-generator  of  the  well-known  flywheel 
type  is  manufactured  by  the  United  States  Light  &  Heating 


Jeico  motor-gtnerator  combined  with  AtwaUr  Kant  Ignition 
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Co.,  Niagara  Falls,  N.  Y.  The  design,  however,  is  modified 
to  suit  each  installation  as  regards  flywheel  weight  and 
torque. 

Improvements  have  been  made  in  armature,  fields  and 
commutator.  Instead  of  a  steel  V-ring  construction  in  the 
commutator,  a  steel  reinforced  moulded  insulation  is  used, 
the  advantages  being  lighter  weight  and  greater  strength.  A 
new  light  and  strong  alloy  has  been  adopted  in  the  armature 
apider.  The  starting  switch  is  now  cast  integrally  with  the 
crankcase. 

Weight  has  been  reduced  25  per  cent,  and  the  space  occu- 
pied by  the  entire  system  about  30  per  cent.  The  12-volt 
system  is  standard  and  double  wiring  is  recommended  for 
starting  and  either  double  or  single  for  lighting. 

A  feature  of  the  new  machine  is  the  reduction  of  the 
maximum  current  output  at  high  speeds  by  developing  a  high 
charging  current  at  low  engine  speeds.  Regulation,  which  is 
inherent,  has  been  improved  so  as  to  secure  a  drooping  char- 
acteristic, that  is,  the  highest  charging  rate  occurs  at  about 
£00  r.p.m.  and  then  it  gradually  drops  off.  This  maintains 
the  battery  fully  charged  under  all  conditions. 

Considerable  increase  has  been  made  in  the  efficiency  of 
the  machine  both  as  a  generator  and  as  a  motor. 

The  average  speed  of  cranking  is  between  150  and  200 
r.p.m.  For  example,  a  certain  3.125  by  5.5  motor  is  spun  at 
220  and  a  certain  4.25  by  6  motor  at  190  r.p.m.  The  first 
motor  requires  a  current  of  100  amperes  and  the  second  170. 

Remy  Line  Complete 

It  is  the  policy  of  the  Remy  Electric  Co.,  Anderson,  Intl., 
to  manufacture  starting,  lighting  and  ignition  apparatus  to 
meet  the  requirements  of  each  particular  make  of  engine 
yet  it  has  a  variety  of  standard  models,  including  6-volt  start- 
ing motor,  and  lighting  generators  separately  mounted.  Two- 
armature  starting  and  lighting  machines  with  one  armature 
above  the  other,  12-volt  motor-generators  and  both  6  and 
12-volt  generators  with  ignition  equipment  integral. 

The  most  important  development  in  the  starting  line  is 
the  introduction  of  a  motor  for  eight-cylinder  engines.  Some 
of  the  motors  are  arranged  for  connecting  direct  to  the  car 
maker's  reduction  gear,  others  are  designed  to  become  an 
integral  part  of  the  reduction  transmissions,  others  com- 
plete with  reduction  gearing  and  others  with  the  Remy 
inertia  pinion,  which  automatically  engages  and  disengages 
with  the  flywheel  type  of  drive.  These  standard  starting 
motors  are  all  wound  for  6  volts  and  the  variety  is  such  that 
there  is  a  motor  for  every  size  of  engine. 

Four  sizes  of  the  two-armature  motor-generators  are  made, 
these  instruments  combining  a  generator  and  motor  in  one 
unit,  one  armature  being  arranged  above  the  other.  The 
reduction  gearing  and  over-running  clutch  are  built  into  the 
housing  and  operate  in  a  bath  of  oil.  The  6-volt  winding  is 
standard  and  there  is  but  one  driving  connection  with  the 
engine.  The  armature  rotates  only  when  the  starting  switch 
ia  closed  and  at  this  time  drives  the  generator  shaft  through 
the  medium  of  an  over-running  clutch  of  the  roller  type. 

The  single-armature  motor-generators  arc  wound  for  12- 
volts  and  are  built  in  either  cylindrical  or  rectangular  shapes 
and  in  a  number  of  sizes.  Any  of  these  may  be  had  with 
battery  ignition,  forming  starting,  lighting  and  ignition  in 
one  unit. 

Several  models  of  separate  generators  are  built.  Some 
have  drop-forged  pole  pieces  rectangulur  in  shape  and  others 
art  cylindrical.  Some  of  these  instruments  arc  built  to  fit 
the  standard  magneto  base  and  drive  coupling. 

Combined  starting  and  ignition  generators  may  be  had 
with  the  ignition  parts  mounted  in  unit  with  the  generator 
or  separately.  Two  different  types  of  battery  ignition  are 
used.  One  with  the  conventional  form  of  magneto  breaker 
and  distributer  and  the  vertical,  with  one  above  the  other. 

In  addition  the  company  is  making  a  system  of  ignition 


Upper,  left — Remy  generator.  Lower,  left — Remy  generator  with 
vertical  timer- distributer.  Upper,  right — Double  armature  etartlng 
motor  and  lighting  generator.    Lower,  right — Jeeco  motor- generator 


which  may  be  used  in  conjunction  with  an  electric  lighting 
system  comprising  generator  and  storage  battery.  In  one 
type  there  is  a  distributer  and  transformer  coil  mounted  on 
a  base  of  magneto  dimensions,  allowing  it  to  be  mounted  on 
the  base  formerly  utilized  by  the  magneto.  In  another  type 
of  instrument  the  shaft  is  vertical  and  both  distributer  and 
breaker  are  driven  at  camshaft  speed. 

Ten  I^eece-Neville  Model* 

Ten  different  models  of  starting  motors,  six  models  of 
motor-generators  and  three  models  of  generators  are  made 
by  the  Lecce-Neville  Co.,  Cleveland,  O.,  for  1916.  Units 
are  built  for  6  and  12  volts  and  for  double  wiring. 

Changes  and  improvements  include  the  adoption  of  the 
cylindrical  form  for  all  machines.  A  feature  of  the  new 
generators  is  the  charging  ouptput  curve.  Maximum  output 
is  obtained  at  15  amperes  and  7.5  volts  on  a  certain  6-volt 
generator,  and  at  a  very  low  car  speed.  After  maximum 
capacity  is  reached  the  output  drops  until  at  the  highest 
speeds  it  is  only  about  10  amperes,  which  is  not  enough  to 
harm  the  battery,  it  is  said.  In  other  words,  a  high  charging 
rate  is  available  when  it  is  needed  most,  that  is,  when  a  lot 
of  slow,  city  driving  is  done  with  many  starts  and  stops,  and 
when  operation  is  continuous  and  at  a  high  rate  of  speed,  as 
might  be  the  case  on  a  good  country  road,  the  output  is  cut. 

Another  distinctive  feature  of  the  system  is  the  circuit 
breaker  combined  with  the  switch  on  the  dash.  This  has  an 
indicating  target  which  registers  the  word  Charge  when 
the  battery  is  connected  to  the  generator.  By  certain  im- 
provements it  is  claimed  that  the  battery  is  now  connected 
to  the  geenrator  at  a  car  speed  of  about  5  miles  per  hour. 

Current  control  is  by  the  third-brush  system. 

To  give  an  idea  as  to  the  weights,  the  5-inch  generator 
weighs  22.5  pounds,  and  with  ignition  distributer,  24  pounds. 

Starting  motors  are  equipped  with  all  styles  of  drive  and 
are  capable  of  cranking  engines  at  speeds  of  150  r.p.m.  on 
the  average.  These  include  clash  gear  meshing  with  the 
flywheel;  magnetically  shifted  flywheel  drive;  Bendix  drive, 
chain  and  train  of  gears. 

Kemco  Line  Complete 

The  Kemco  line  has  been  enlarged  so  that  it  now  includes 
starting  motors,  and  generators  of  different  types  as  well  as 
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Slmme-Huff  motor- generator.    Starter  drive  It  positive  and  generator  drive  by  belt 

the  original  fan  generator  which  is  associated  with  the 
Kemco  name  and  built  by  the  Kemco  Electric  Mfg.  Co., 
Cleveland,  O.    The  0-volt  system  is  used  throughout. 

The  complete  line  consists  of  four  starting  motors  of 
graded  sizes  for  different-powered  motors.  These  are  es- 
pecially for  manufacturers  and  may  be  procured  with  the 
Dendix  drive,  silent  chain  drive  or  gear  drive  with  over- 
running clutch. 

There  is  a  universal  starting  motor  which  is  designed  es- 
pecially for  cars  already  in  use.  It  is  mounted  in  front  of  the 
radiator,  taking  the  place  of  the  starting  crank.  The  re- 
duction gears  are  contained  in  the  starter  casing. 

Four  different  models  of  starting  motors  are  offered.  The 
Pound  for  Pound  is  9  inches  long  and  5  inches  in  diameter. 
Its  stalling  torque  is  35  pounds  and  its  weight  is  also  35 
pounds,  hence  the  name.  The  Trojan  is  the  same  diameter 
but  only  7.5  inches  in  length.  It  has  a  stalling  torque  of  21 
foot  pounds  and  a  weight  of  23  pounds.  The  Master  Cranker 
is  5  inches  in  diameter  by  6.5  inches  long,  has  a  stalling 
torque  of  12  foot  pounds  and  a  weight  of  17  pounds.  The 
Little  Six  cranker  is  4.5  inches  in  diameter,  5.5  inches  long, 
weighs  13  pounds  and  has  a  stalling  torque  of  7  foot  pounds. 

Dynamo  in  Two  Sues 

Kemco  horizontal  dynamos  are  made  in  two  sizes,  the 
smaller  4.5  inches  in  diameter,  5.5  inches  long  and  weighing 
12.5  pounds;  and  the  larger  5  inches  in  diameter,  6.5  inches 
long  and  weighing  16  pounds.  The  former  gives  10  am- 
peres and  the  latter  15.  Voltage  regulation  is  by  means  of  a 
Ward  Leonard  regulator  and  cutout. 

The  fan  generator  is  made  in  two  sizes,  the  Kemco  stan- 
dard being  5.75  inches  in  diameter  and  2.5  or  3  inches  wide, 
as  desired.  Weight  without  fan  sprocket  or  pulley  varies 
from  10  to  13  pounds  according  to  width.  The  diameter  of 
the  fan  is  optional.  The  shaft  is  fitted  with  sprocket  and 
friction  clutch  for  chain  drive,  or  V  pulley  for  belt  drive. 

The  Kemco  Junior  is  for  smaller  cars  and  measures  4.44 
inches  in  diameter  by  2.69  wide.  It  weighs  6.6  pounds. 
Drive  may  be  by  V  pulley  or  chain. 

Ford  System  Offered 

A  smaller  edition  of  the  universal  system  is  made  especially 
for  Ford  cars  and  is  used  in  connection  with  a  fan  generator 
to  make  a  complete  starting  and  lighting  system.  A  Wil- 
lard  storage  battery  is  part  of  the  equipment.  The  starting 
switch  is  a  foot-button  type. 

In  addition  to  these  units,  lamps,  wiring  and  complete 
fittings  are  supplied  with  this  system,  price  $110.  There  is 
an  automatic  cutout.  The  electric  headlights  are  fitted  with 
two  sets  of  bulbs,  one  for  country  and  one  for  city  driving. 

Simma-Huff  Motor-Generator 

The  Simms-Huff  motor-generator  has  been  added  to  the 
line  of  the  Siroms  Magneto  Co.,  East  Orange,  N\  J.  The 


feature  of  the  device  is  the  use  of  a  belt 
drive  when  the  machine  is  operating  as  a 
generator,  the  slippage  of  the  belt  being 
used  to  adjust  the  output  to  the  desired 
amount  at  any  given  speed.  Voltage 
regulation  is  inherent  and  is  obtained  by 
opposing  the  series  and  shunt  fields. 
Starter  drive  is  optional.    It  may  be 
through  the  flywheel  or  by  chain  to 
the  crankshaft  or  through  the  timing 
gears.     In  any  case  an  over-running 
clutch  must  be  used.    As  a  starting  mo- 
tor the  device  operates  at  12  volts  and 
as  a  generator  at  6  volts.    By  the  use 
of  a  12-volt  starting  current  the  lock 
torque  is  stated  to  be  24  pounds  although 
the  instrument  weighs  but  30  pounds. 
The  features  of  the  instrument  include  light  weight,  hex- 
agonal shape  to  facilitate  mounting,  an  unusual  method  of 
disposing  of  the  armature  windings  and  a  unique  type  of 
brush  holder  which  eliminates  all  but  one  wire.    The  unit  is 
exceptionally  compact  yet  accessibility  has  in  no  wise  been 
sacrificed.     All   the   mechanism   that   requires  inspection, 
brushes,  brush  holders  and  commutator,  may  be  exposed  by 
the  removal  of  a  single  metal  casing  which  slips  over  the 
end. 

In  starting,  all  the  cells  in  the  battery  are  in  scries  to 
give  the  required  12  volts,  but  when  the  engine  is  running 
the  unit  automatically  becomes  a  generator  and  delivers  10 
to  15  amperes  to  the  battery  at  6  volts  pressure;  in  the  latter 
case  the  two  halves  of  the  battery  are  in  parallel. 

Series  and  Shunt  Fields 

A  charging  rate  of  from  8  to  15  amperes  at  from  12  to  18 
miles  per  hour  may  be  obtained  by  simply  varying  the  belt 
tension  and  allowing  the  armature  to  slip.  If  the  ammeter 
registers  less  than  8  amperes  at  12  miles  per  hour,  for 
instance,  it  indicates  that  the  belt  should  be  tightened,  a 
means  for  this  process  being  provided  in  a  slotted  segment 
and  set  bolt  on  the  fan  support. 

The  starting  switch  is  arranged  to  automatically  make  the 
necessary  series  connections  at  the  battery  for  the  starter 
and  parallel  connection  for  lighting.  In  addition  there  are 
two  terminals  which  may  be  used  for  a  battery  circuit  in 
the  event  of  dual  ignition  being  used. 

The  cutout,  which  may  be  mounted  on  the  dash,  is  of  the 
usual  reverse  current  relay  type.  It  automatically  connects 
the  generator  and  battery  when  the  charging  current  builds 
up  to  the  proper  strength.  The  brush  holding  mechanism  is 
unusual  in  that  all  the  wires  with  the  exception  of  one  have 

been  eliminated  by 
connecting  each 
set  of  three 
brushes  to  a  metal- 
lic ring,  one  of 
which  is  a  per- 
manent ground 
and  the  other, 
which  is  a  single 
wire  connection, 
going  to  the  field 
winding.  Thus 
six  wires  are  done 
away  with. 

Holes  for  Slots 

The  winding  of 
the    armature  is 

_  .,  ,        _       another  feature 

Two  Leece- Neville  units.  Upper — Gene- 

rator  with  Ignition  unit.  Lower— Starting  that  IS  different 
motor  from    usual  prac- 
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tice.  Though  it  is  of  the  drum  wound  type,  the  winding  is 
passed  through  circular  holes  punched  in  the  core  lamina- 
tions. The  result  is  that  the  wires  are  thoroughly  protected 
and  cannot  be  thrown  out  by  centrifugal  force  should  the 
starting  gear  stick  and  cause  the  armature  to  rotate  at  ex- 
cessive speed  and  additional  surface  is  exposed  to  the  ac- 
tion of  the  field. 

Nash  Generator  and  Ignitor 

One  starting  motor  and  a  combined  ignition  and  lighting 
unit  are  manufactured  by  the  Chicago  Telephone  Supply  Co., 
Elkhart,  Ind.  The  starter,  which  is  known  as  the  Briggs, 
is  intended  for  all  sizes  of  gasoline  engines,  a  lower  gear 
ratio  being  used  with  large  motors.  The  machine  is  5.6 
inches  in  diameter  and  9.5  inches  long.    It  weighs  30  pounds. 

The  generator,  also  a  6-volt  design,  has  the  ignitor  mounted 
on  a  vertical  shaft  at  one  end.  A  feature  of  the  machine  is 
that  maximum  current  output  is  reached  at  a  very  low  speed. 
Ordinarily  the  Nash  generator  gives  16  amperes  maximum 
and  this  at  a  speed  under  15  miles  per  hour.  The  current 
regulator  is  mounted  directly  on  the  top  of  the  machine  and 
consists  of  three  relays.  One  cuts  in  when  the  generator  de- 
velops 6  volts.  The  second  and  third  relays  are  designed  to 
cut  resistance  in  series  with  the  field  coils,  thus  reducing  the 
current  output  and  flattening  the  curve.  The  latter  two  have 
positive  adjustment  and  may  be  set  to  flatten  the  curve  at  any 
point. 

The  generator  measures  11  by  5.375  by  5  inches. 
North  East  Makes  One  Model 

A  single  machine  for  starting,  lighting  and  charging  the 
storage  battery,  made  in  but  one  model,  is  built  by  the  North 
East  Electric  Co.,  Rochester,  N.  Y.  There  are,  however, 
several  different  methods  of  application,  so  that  it  may 
easily  be  attached  to  any  car.  The  latest  method  is  termed 
the  universal  application  which  was  described  in  The  AUTO- 
MOBILE for  October  15.  For  larger  cars  the  system  operates 
on  24  volts  and  on  smaller  ones  12  volts  is  standard. 

No  reduction  in  the  size  of  the  machine  has  been  made  but 
its  efficiency  has  been  increased,  the  torque  is  larger  and  an 
improved  regulating  device  has  ben  designed.  In  nearly  all 
applications  the  gearbox  type  of  drive  has  been  eliminated, 
the  drive  generally  being  direct  from  the  crankshaft  by  means 
of  a  silent  chain. 

The  cranking  speed  varies  from  160  to  200  r.p.m.,  depend- 
ing on  the  size  of  the  engine  while  the  ampere  draw  when 
running  varies  from  50  to  60  for  an  ordinary  4  by  4.5-inch 
four-cylinder  motor,  although  at  the  instant  the  starter 
switch  is  closed  the  flow  may  reach  125  amperes. 

The  charging  rate  is  approximately  7  amperes  at  12  volts. 
The  charging  circuit  is  automatically  closed  at  about  9  miles 
per  hour.  Voltage  regulation  is  obtained  by  means  of  double 
field  windings  with  a  limiting  relay  which  regulates  the  field 
resistance. 

Special  fittings  are  made  so  that  this  system  can  be  ap- 
plied to  the  Ford  car.  The  motor-generator  is  placed  at  the 
left  of  the  motor  and  the  storage  battery  placed  under  the 


Kcmco  etart'ng  motor  with  Bendlx  drive 


Upper — Briggi  starting  motor.  Lower — Nash  generator  with  Igni- 
tion unit  combined  with  It 


reur  floor  boards.  The  motor-generator  is  mounted  on  a 
bracket  which  bolts  to  the  lower  cylinder  flange  and  the  arma- 
ture is  connected  to  the  crankshaft  by  a  double  silent  chain, 
there  being  an  intermediate  puir  of  sprockets  through  which 
the  fan  is  driven. 

Universal  System  for  Old  Csrs 

The  universal  system  is  designed  especially  for  old  curs 
and  may  be  attached  with  very  little  fitting.  The  motor- 
generator  is  mounted  between  the  front  frame  members  by 
means  of  two  cross  bars.  The  rear  bar  is  an  angle  iron 
which  is  bolted  at  each  end  to  the  webs  of  the  channel  frame 
section  by  means  of  small  angles.  In  the  front  the  unit  is 
supported  by  a  heavy  tube  which  clamps  to  the  horns  of  the 
springs. 

The  motor-generator  is  placed  above  the  plane  of  the 
crankshaft  and  as  the  driving  chain  is  at  the  front,  the  shaft 
which  runs  to  the  crankshaft  passes  under  the  unit  This 
shaft  has  long  flutes  milled  in  it  and  it  may  be  cut  to  any 
length  desired.  The  coupling  which  makes  connection  be- 
tween this  shaft  and  the  front  of  the  crankshaft  is  left 
blank  and  is  machined  to  suit  each  particular  installation. 

Disco — A  Motor  Generator 

The  Disco  Electric  Starter  Co.,  Detroit,  which  went  under 
a  re-organization  last  year,  and  has  for  its  present  stock- 
holders a  number  of  well-known  business  men,  and  which 
has  acquired  for  its  chief  electrical  engineer  Prof.  B.  F. 
Bailey,  well-known  in  his  field,  has  come  to  the  front  with  a 
new  design  of  starting  and  lighting  system  of  12-volt  type 
with  a  combined  motor-generator  as  the  main  unit.  The  out- 
fit in  addition  to  this  includes  a  storage  battery,  combined 
cut-out  and  regulator,  lighting  switch  with  dimmer  attach- 
ment, starting  switch  and  other  lesser  accessories. 

The  motor-generator  is  adaptable  to  any  make  of  car.  It 
is  connected  to  the  crankshaft  by  a  silent  chain.  For  start- 
ing, the  motor  is  connected  directly  with  the  battery  by  means 
of  the  foot  switch.  As  soon  as  the  engine  picks  up,  the  unit 
starts  to  charge  the  battery.  The  connection  to  the  battery 
is  not  made  until  the  generated  voltage  is  high  enough,  the 
cut-out  automatically  taking  care  of  this.  Combined  with 
the  cut-out  in  a  unit  on  top  of  the  motor-generator  is  a  vol- 
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Left— Esterline  Ford   lighting   generator.     Center — Gray   A   Davl!   ilngle-unlt  Ford  system.     Right— Olaco  Ford  motor. generator 


tage  regulator  which  prevents  the  generated  voltage  from 
attaining  too  great  an  amount  when  the  speed  of  the  car  is 
high.  The  regulator  consists  essentially  of  an  electro-magnet 
which  pulls  down  an  armature  and  opens  a  contact,  thus  in- 
serting resistance  in  the  shunt  field  of  the  motor-generator 
which  serves  to  cut  down  its  generating  ability. 

The  Disco  Company  is  now  making  this  motor-generator  in 
three  sizes,  all  of  which  act  upon  the  same  principles  as  out- 
lined above.  The  smallest  size  for  engines  up  to  3  1-8  inches 
bore  measures  9  1-4  by  6  9-16  by  4  7-8  inches.  The  next  size, 
which  is  specially  adaptable  to  the  Ford  engine,  is  made  for 
motors  up  to  4  1-4  inches  bore  of  60  pounds  per  square  inch 
compression  pressure.  It  has  the  same  height  and  width  as 
the  smaller  size,  but  is  11  1-4  inches  long.  The  largest  size 
is  14  inches  in  length,  but  has  the  same  width  and  height  as 
the  others.  All  have  the  same  method  of  attachment  by 
silent  chain,  and  the  reduction  is  3  to  1.  They  are  all  capable 
of  turning  engines  over  at  from  180  to  200  r.p.m. 

The  illustration  shows  the  method  of  attachment  of  the 
Ford  size  to  a  Ford  motor.  This  motor-generator  weighs 
42  pounds,  and  with  complete  outfit  is  sold  at  $99  ready  to 
install.  A  large  forked-shaped  bracket  is  supplied,  which 
bolts  underneath  the  engine  and  has  attached  to  it  another 
bracket  which  carries  the  electric  unit. 

The  Disco  systems  operate  with  the  single-wire  method  of 
connection,  the  return  circuit  being  provided  by  grounding. 

Allis-Chalmers  Adds 

A  larger  size  motor-generator  is  the  one  addition  to  the 
Allis-Chalmers  line.  This  company,  located  in  Norwood,  O., 
is  continuing  the  motor-generator  for  smaller  cars,  and  in 
addition  makes  separate  starting  motors  and  generators,  each 
of  which  is  manufactured  in  one  model  and  in  two  sizes. 
Six  volts  are  standard  and  either  the  single  or  double-wiring 
systems  may  be  used. 

Improvements  consist  in  the  refinement  of  details,  and  the 
only  change  of  importance  is  the  more  liberal  design  of  the 
magnetic  circuit  of  the  starting  machines  so  that  greater 
torque  is  secured. 

In  all  models  the  special  radial  brush  holders  are  retained 
and  the  armutures  arc  banded  together  with  steel  wire,  not 
only  on  the  core,  but  also  on  the  front  and  rear  connections. 
These  bands  are  anchored  against  any  tendency  to  slip  and 
after  the  armature  has  been  impregnated  in  Bakelite  it  is 
capable  of  withstanding  high  overspeeds. 

As  a  generator,  the  unit  is  designed  to  cut  in  well  below  a 
car  speed  of  10  miles  per  hour  and  to  obtain  full  charging 
current  as  soon  as  possible. 

No  reduction  has  been  made  in  the  size  of  the  smaller  motor- 
generator,  which  is  5.63  inches  in  diameter,  10  inches  long 
and  weighs  35  pounds.  The  larger  motor-generator,  which 
is  the  new  one,  is  6  inches  in  diameter,  10.25  inches  long 
ar.d  weighs  48  pounds. 


As  used  on  a  certain  car,  the  motor-generator  is  driven  by 
a  silent  chain  from  a  sprocket  on  the  crankshaft  just  behind 
the  flywheel,  the  ratio  being  3  to  1.  On  another  car  using 
a  motor  with  cylinders  2.75  by  4  inches,  the  motor-generator 
is  driven  through  gears  at  a  ratio  of  3  to  1,  the  gear  on  the 
flywheel  driving  the  sprocket  on  the  motor-generator  shaft. 

On  the  smaller  size  of  motor-generator  the  stalled  current, 
that  is  the  current  drawn  on  closing  the  switch  and  before 
the  gasoline  engine  moves,  is  approximately  300  amperes,  and 
when  cranking,  the  current  varies  from  60  to  100  amperes. 
The  larger  size  motor-generator  takes  500  amperes  stalled 
current  and  a  cranking  current  of  80  to  130  amperes.  The 
drop  in  current  from  the  static  condition  to  cranking  is  very 
rapid  so  that  very  little  more  power  is  taken  from  the 
battery.  A  cranking  speed  of  about  100  revolutions  per 
minute  is  possible. 

The  separate  starting  motors  and  generators  measure  4.5 
by  9.5  inches  and  weigh  about  22  pounds.  The  motor  has  a 
long  shaft  extension  to  accommodate  the  Bendix  screw  gear. 
On  one  newly  designed  motor  the  application  has  been  made 
directly  to  the  flywheel  at  a  ratio  of  approximately  11  to  1 
and  the  engine  is  cranked  at  a  speed  of  175  revolutions  per 
minute.  The  generator  on  this  installation  is  driven  at  2.S 
times  engine  speed. 

Current  regulation  is  by  a  vibrating  reed  regulator. 

Ward  Leonard  Expands 

A  larger  and  smaller  starting  motor,  a  dynamo  for  small 
cars,  and  an  engine-speed  generator  for  four-cylinder  cars 
have  been  added  to  the  output  of  the  Ward  Leonard  Electric 
Co.,  Bronxville,  N.  Y.  The  motor-generator  is  furnished  for 
small  cars  when  desired. 

The  two  new  starting  motors  are  practically  identical  with 
the  two  types  of  last  year  except  as  to  size.  AH  motors  are 
series  wound  and  are  designed  to  crank  the  engine  at  a  speed 
of  about  125  r.p.m.  with  an  average  current  consumption  of 
125  amperes,  (>  volts.  This  voltage  is  standard  although  12 
volts  may  be  had.  Likewise  the  double-wire  system  is  rec- 
ommended although  the  single  may  be  used. 

Only  one  change  has  been  made  in  the  new  motors  and 
that  is  to  give  slightly  increased  starting  torque;  in  all  other 
respects  the  machines  are  unaltered.  The  Bendix  spiral 
drive  is  standard. 

A  small,  high-speed  generator  for  small  cars  with  a  lamp 
load  of  corresponding  proportions  has  been  brought  out  to 
meet  the  demand  for  a  unit  of  this  size.  It  may  be  driven 
by  chain  or  belt.  In  addition  a  generator  for  four-cylir.der 
motors,  in  asmuch  as  it  is  designed  to  be  driven  at  magneto 
shaft  speed,  has  been  added.  This  generator  supplies  10 
amperes  at  400  r.p.m.  Up  to  the  present,  one  generator  has 
been  used  both  for  four-  and  six-cylinder  motors,  it  being 
direct-connected  to  the  magneto  shaft  on  the  sizes  and  geared 
up  on  the  fours;  but  with  the  coming  of  the  new  model,  the 
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Lrft— Ford  motor- generator  mad*  by  the  General  Electric  Co.. 

Right — North  Eaat  motor-generator 

1914  generator  will  be  continued  as  one  for  six-cylinder  ma- 
chines exclusively  and  the  new  one  will  be  for  fours  ex- 
clusively. 

The  generators  are  shunt  wound,  current  regulation  being 
by  means  of  an  automatic  controller  of  the  vibrating  type. 
The  company  states  that  no  change  has  been  made  in  this 
device  since  it  was  brought  out  5  years  ago. 
By  means  of  this  device  the  dynamo  will  not  charge  the 
•lattery  at  a  greater  rate  than  10  amperes  regardless  of  the 
■motor  speed.    This  device  also  actR  as  a  cutout,  breaking  the 
erircuit  when  the  speed  of  the  generator  falls  too  low  to  gen- 
erate voltage  equal  to  that  of  the  battery. 

The  motor-generator  is  compact  for  the  reason  that  large 
-^»irc  of  low  resistance  is  used  in  the  series  field  with  the  re- 
sult that  a  strong  field  and  high  starting  torque  are  obtained. 
The  standard  type  of  controller  is  used  with  this  machine, 
thus  the  current  is  kept  at  a  constant  value  as  in  the  sep- 
arate machines.  This  controller  is  short-circuited  during 
the  starting  period  and  is  automatically  inserted  when  the 
engine  is  started.  Constant  current  is  supplied  from  the  time 
the  dynamo  cuts  in  on  the  battery  until  maximum  speed  is 


The  Ward  Leonard  company  is  prepared  to  furnish  start- 
ing and  lighting  specialties  to  manufacturers  of  this  equip- 
ment. These  parts  include  enamelled  resistance  units  for 
controllers,  resistances  for  headlight  dimming,  cables, 
switches  and  combined  controller  and  cutout.  The  company 
makes  a  specialty  of  furnishing  current  controllers  to  other 
makers  of  starting  and  lighting  equipment  and  only  offers 
it*  complete  system  to  car  manufacturers. 

Both  starting  motors  and  lighting  generators  are  built 
with  either  round  or  square  housing  to  suit  the  individual 
manufacturer. 

Many  Ford  Systems 

In  addition  to  the  Aplco,  Kemco,  Gray  &  Davis  which  have 
already  been  described,  there  are  several  companies  making 
Vord  systems  and  nothing  else  in  this  line.  Descriptions  of 


Well*— Single-Unit  Ford 

A  starting  and  lighting  system  for  Fords  is  made  by  the 
R.  C.  Wells  Mfg.  Co..  Fond  du  Lac,  Wis.  It  is  a  single-unit 
motor-generator  type,  the  machine  being  mounted  at  the  right 
of  the  engine  in  the  customary  place  and  driving  through  the 
crankshaft  by  a  silent  chain.    As  a  generator  the 


runs  at  engine  speed  but  as  a  motor 
the  gear  reduction  between  it  and  the 
engine  is  4  to  1.  The  outfit  includes 
current  indicator,  switches,  storage 
battery  and  wiring  harness  and  the 
price  complete  is  $1 15. 

General  Electric  Genemotor 

The  General  Electric  Co.,  Schenec- 
tady, N.  Y.,  large  makers  of  electric 
motors  and  generators  of  all  sizes  is 
manufacturing  a  I2-volt  motor  genera- 
tor known  as  the  Genemotor,  and  de- 
signed especially  for  Ford  cars.  It 
sells  complete  without  lamps  for  $80. 
A.  J.  Pickard  &  Co.,  1720  Broadway. 
New  York  City  is  the  sole  distributor. 

The  Genemotor  is  mounted  on  the 
left  of  the  motor  on  a  suitable  bracket. 
Tho  drive  is  by  silent  chain  direct 
from  a  sprocket  on  the  crankshaft 
This  sprocket  takes  the  place  of  the 
fan  pulley  and  the  fan  is  driven  by  a 
new  pulley  attached  to  the  armature. 
The  Genemotor  is  a  fully-«nc!osed  machine,  cylindrical  in 
about  7  inches  in  diameter  and  10  inches  in 
length.  It  is  firmly  secured  to  the  body  of  the  engine  by  a 
special  bracket  which  can  be  attached  without  fitting.  There 
is  no  drilling  or  tapping  of  holes.  When  mounted,  it  is  sup- 
ported rigidly  and  is  fully  covered  by  the  engine  hood. 

The  regulation  of  the  charging  current  for  the  battery 
is  accomplished  without  the  use  of  external  regulators.  The 
windings  of  the  Genemotor  itself  arc  so  arranged  as  to  give 
the  necessary  regulation. 

The  motor  starting  switch  is  mounted  directly  at  the  top 
of  the  machine  and  is  actuated  by  a  pushrod  passing  through 
the  daRh-board  of  the  car,  and  having  its  handle  located 
within  convenient  reach  of  the  driver.  This  switch  is  en- 
closed, but  accessible. 

When  operating  as  a  generator,  it  begins  to  supply  current 
when  the  car  is  running  at  about  9  miles  per  hour  and  its 
windings  are  so  arranged  that  over-charging  is  prevented. 

The  main  switch  is  closed  through  a  cam  actuated  by  a 
pushrod.  The  contacts  arc  of  the  multi-leaf  pattern  and  the 
switch  is  provided  with  a  mechanism  which  assures  a  quick- 
break  on  opening. 

Jackson  Ford  Lighting  System 

A  6-volt  lighting  system  is  manufactured  by  the  Charles 
A.  Jackson  Co.,  Park  Square,  Boston,  Mass.,  and  it  is 
designed  for  mounting  at  the  right  of  the  engine  on  a  suitable 
bracket  and  is  driven  from  a  broad,  flat  belt  which  also 
drives  the  fan.  To  accommodate  this  belt  a  special  pulley 
replaces  the  ordinary  fan  pulley  on  the  crankshaft.  A 
feature  of  the  drive  is  the  use  of  spurs  on  the  small  generator 
pulley  which  project  into  holes  in  the  belt,  thus  giving  the 
effect  of  a  chain  drive.  Since  the  driving  pulley  is  much 
larger  spurs  are  not  required  on  it. 

Voltage  regulation  is  by  a  centrifugal  governor.  A  cutout 
is  provided  to  prevent  the  battery  discharging  through  the 
generator  at  low  motor  speeds. 

The  normal  speed  is  1,800,  weight  9.5  pounds  and  the  out- 
put is  8  amperes  at  7  volts.  The  length  is  8  inches  and  the 
extreme  height  5  inches. 

Eaterline  Makes  Ford  Dynamo 

The  Esterline  Co..  Indianapolis,  Ind..  has  brought  out  a 
Ford  generator.  It  has  permanent  magnets  and  is  driven 
by  a  belt  which  also  runs  the  fan.  The  feature  of  the 
machine  is  the  use  of  the  permanent  magnets  in  connection 
with  an  electro-magnetic  field,  the  result  being  a  greatly 
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Left— Kemco  *tartlng  motor  tor  Ford*.    The  generator  take*  the  place  of  the  fan.  Center — Hartford  itartlng  and  lighting  ayitem  for 
_       ,       Ford*.    The  motor  it  the  vertical  unit  and  run*  up  to  10,000  r.p.m.   Right — Well*  Ford  motor-generator 


increased  output,  due  to  the  combined  strength  of  the  field. 

All  the  necessary  attachments  are  furnished  with  the 
generator.  It  is  stated  that  the  machine  can  be  applied  in 
3  hours,  and  that  it  is  not  necessary  to  remove  the  radiator 
or  other  parts  of  the  car  to  do  it. 

The  regulation  of  the  current  is  inherent.  An  automatic- 
cutout  is  provided  for  disconnecting  the  battery  when  the 
speed  of  the  generator  drops  so  low  that  the  battery  would 
discharge  through  the  armature  windings.  The  cutout  is 
mounted  directly  on  the  generator,  thus  reducing  the  wiring 
to  a  minimum. 

The  balance  of  the  equipment  comprises  the  lighting  switch, 
.storage  battery,  lamps  and  the  necessary  cables,  the  latter 
being  marked  so  that  no  mistake  can  be  made.  Golden  Glow 
glass  reflectors  are  included  in  the  equipment.  They  are 
mounted  in  the  regular  Ford  lamps. 

The  machine  has  an  output  of  10  amperes  and  weighs  24 
pounds. 

Hartford  Ford  System 

A  high-speed  starting  and  lighting  system  for  Ford*  is 
manufactured  by  the  Hartford  Suspension  Co.,  Jersey  City, 
N.  J.    Motor  and  generator  are  separate  units,  the  generator 


Upper,  left — Ward  Leonard  itartlng  motor.  Lower,  left — Ward 
Leonard  combined  cutout  and  regulator.  Right — Fisher  starting 
jnd  lighting  unit  for  Ford* 


being  mounted  horizontally  and  the  motor  vertically,  drive 
being  from  the  front  of  the  generator  through  a  worm  gear. 
The  generator  runs  at  approximately  twice  the  speed  of  the 
crankshaft  with  which  it  is  connected  by  a  chain.  The  motor 
operates  at  a  speed  of  from  8,000  to  10,000  r.  p.  m.  The 
advantage  in  the  high  speed  is  that  low  weight  is  secured. 
The  whole  system  weighs  54  pounds. 

The  cranking  speed  is  about  300  r.  p.  m.,  and  the  voltage 
is  12.  The  price  is  $100,  complete  except  lamps.  A  50  am- 
pere-hour battery  is  furnished. 

The  unit  is  attached  to  the  left  of  the  gasoline  motor,  and 
is  mounted  in  a  bracket  which  is  bolted  to  the  cylinder  cast- 
ing. Both  the  generator  and  the  motor  can  be  quickly  re- 
moved for  inspection. 

Fisher  Ford  Outfits 

The  FiBher  Electrical  Works,  Detroit,  continues  to  make  its 
electric  lighting  system  which  is  attachable  to  any  car  and 
sells  for  $37.50,  and  has  also  perfected  a  cranking  and  light- 
ing outfit  for  Ford  cars.  The  main  unit  of  the  latter — the 
motor  and  generator — is  housed  integrally,  though  there  is 
a  separate  armature  and  field  for  both  the  motor  and  gener- 
ator, one  being  positioned  directly  above  the  other. 

The  Ford  outfit  is  designed  for  chain  drive,  and  consists 
of  brackets,  switches,  12-volt,  35-ampere  storage  battery  and 
wiring.  The  price  is  $120.  The  outfit  is  designed  for  at- 
tachment by  any  owner,  and  full  directions  for  this  work  are 
sent  with  it.  A  sprocket  is  fitted  to  the  front  end  of  the 
crankshaft  just  back  of  the  starting  crank  ratchet.  The 
ratio  is  ltf  to  1  between  the  generator  and  engine. 

The  generator  is  operating  whenever  the  engine  is  run- 
ning. Its  energy  goes  to  the  storage  battery  to  be  used 
for  lighting  and  for  driving  the  electric  motor.  Gear  con- 
nection between  the  armature  of  the  motor  and  that  of  the 
generator  is  a  part  of  the  unit  itself,  and  when  the  electric 
motor  is  operating,  its  power  goes  through  this  gearing  and 
thence  through  the  chain  to  the  crankshaft. 

The  Fisher  lighting  system  has  for  its  main  unit  a  24  V4 
pound  generator  which  delivers  its  full  voltage  at  300  r.  p. 
m.  and  at  380  r.  p.  m.  is  charging  the  battery  at  the  rate  of 
1  ampere.  At  950  r.  p.  m.  it  is  charging  at  a  6-ampere  rate. 
It  has  a  regulator  which  is  incorporated  with  it  and  which 
prevents  the  delivering  of  over  8  amperes  at  any  speed. 
This  regulation  is  automatic 

The  unit  is  adaptable  to  any  type  of  drive,  such  as  belt, 
chain,  gearing,  or  couplings.  A  simple  installation  is  to  attach 
it  so  that  the  fan  belt  can  do  double  duty.  The  outside 
dimensions  are:  length,  9  3-16  inches;  width  5^4  inches; 
height  6%  inches.  It  is  designed  to  be  driven  at  the  same 
speed  as  the  crankshaft. 
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Electric  Touring  Field  Enlarged 

E.  V.  A.  A.  Issues  Annual  Book  on  Routes  and  Charging  Stations 


NEW  YORK  CITY,  Jan.  23— The  ninth  edition  of  the 
New  York  Electric  Vehicle  Assn.'s  book  of  Electric 
Automobile  Charging  Stations  and  Route  Maps,  has 
been  issued.  This  book,  which  is  an  annual  publication,  has 
several  new  features  in  the  1915  edition  in  addition  to  the 
map,  which  was  prepared  by  the  Automobile 
Blue  Book  Publishing  Co.  There  is  a  list  of 
all  charging  stations  in  this  city  and  within  a 
radius  of  more  than  100  miles,  together  with 
the  distance  of  each  from  Columbus  Circle,  the 
maximum  amperage  and  voltage  available,  the 
hours  during  which  service  can  be  obtained, 
the  cost  per  kilowatt,  and  the  price  charged 
for  boosting.  One  of  the  new  features  is  a 
map  of  Manhattan  and  the  Bronx,  showing  the 
location  of  all  charging  stations,  numbering 
fifty-one. 

Koules  Extended 

Last  year's  edition  mapped  out  seven  tours 
for  the  electric  car  tourist,  giving  convenient 
charging  stations  and  the  mileage  between 
them.  This  year,  with  the  help  of  the  map, 
the  tourist  may  pick  out  many  more  tours, 
extending  to  the  north  as  far  as  Pittsfleld, 
Mass.,  to  the  south  as  far  as  Atlantic  City  and 
Philadelphia,  to  the  west  as  far  as  Easton  and 
to  the  east,  extending  through  all  the  im- 
portant towns  in  Long  Island,  as  far  as  Port 
Jefferson. 

The  added  charging  stations  this  year  be- 
tween this  city  and  Philadelphia,  and  points 
through  New  Jersey,  should  especially  attract 
the  electric  tourist  to  that  state.  Looking 
over  the  map,  more  than  ten  charging  stations 
are  shown  between  this  city  and  Philadelphia, 
all  of  them  conveniently  placed.  Starting  out 
from  this  city  for  Philadelphia  by  way  of 
Newark,  Elizabeth,  Plainfield,  New  Bruns- 
wick, Princeton,  Trenton,  and  from  there  to 
Philadelphia,  the  tourist  will  pass  through 
many  excellent  stretches  of  roads,  and  will 
find  no  inconvenience  in  the  matter  of  charg- 
ing stations,  as  each  of  the  preceding  places 
has  charging  stations.  From  New  Brunswick, 
a  run  may  be  made  to  Easton  by  way  of  Som- 
erville  and  Washington. 

Many  Charging  Stations 

All  the  territory  inside  of  New  Brunswick, 
Morristown  and  Paterson,  is  well  supplied 
with  charging  stations,  thus  affording  the 
electric  tourist  many  interesting  trips  through 
the  Orange  Mountains  and  the  surrounding 
country.  But  the  electric  car  owner  is  not 
restricted  to  this  one  state  in  his  touring  ac- 
tivities; there  is  Long  Island,  for  instance, 
whose  charging  stations  are  just  as  well  placed 
as  in  New  Jersey.  The  run  to  Port  Jefferson, 
a  distance  of  about  57  1-2  miles,  can  easily  be 
made  by  way  of  Long  Island  City,  Flushing. 


Mineola  and  Roslyn.  A  run  along  the  eastern  half  of  the 
island  may  also  be  made  by  way  of  Port  Jefferson  and  across 
to  Southampton. 

The  association  has  sent  copies  to  all  local  electric  owners. 
Offices  are  at  Irving  Place  and  Fifteenth  street,  city. 


Map  prepared  by  The  Automobile  Blue  Book  Publishing  Co.  for  the  Electric  Vehicle 
Atari. 'a  book  on  charging  atatlone  and  route  mipi 
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The  Engineering  Foundation 

THE  Engineering  Foundation,  inaugurated  by  the 
United  Engineering  Society,  is  the  name  given 
to  a  fund  to  be  devoted  to  the  advancement  of  the 
engineering  arts  and  sciences  in  all  their  branches, 
to  the  greatest  good  of  the  engineering  profession 
and  to  the  benefit  of  mankind.  The  initial  gift  for 
the  foundation  is  from  Ambrose  Swasey,  past  presi- 
dent of  the  American  Society  of  Mechanical  Engi- 
neers, who  contributes  $200,000. 

The  purposes  of  the  foundation  are  as  broad  as 
the  engineering  profession  itself,  the  intention  being 
to  aid  in  valuable  research  and  scientific  work 
wherever  it  is  found.  The  trustees  are  representa- 
tives of  the  mining,  electrical  and  mechanical  en- 
gineering societies,  and  the  Society  of  Automobile 
Engineers  is  represented  by  one  of  its  vice-presi- 
dents, F.  R.  Hutton,  who  is  also  secretary  of  the 
United  Engineering  Society. 

The  movement  is  in  line  with  the  suggestion  of 
developing  a  broad  engineering  society  which  will 
embrace  all  the  sciences  and  of  which  the  different 
specialized  societies  will  be  component  parts.  The 
unity  of  the  engineering  bodies  would  create  a  spirit 
of  co-operation  which  could  be  of  the  greatest  use  in 
increasing  the  efficiency  of  all  the  component  parts 
through  the  prevention  of  overlapping  work.  At 
the  same  time  there  would  be  no  reason  why  any 


would  lose  their  identities  or  cease  to  be  in  the 
closest  relationship  with  the  industries  that  they 
represent. 

The  gift  is  for  the  greatest  good  with  no  restric- 
tion on  where  it  should  be  placed  and  the  result  is 
twofold.  First  the  stamp  of  recognition  which  the 
United  Engineering  Society  places  upon  the  work  in 
question  and  secondly  the  financial  aid  to  carry  out 
the  purposes  recognized.  It  is  to  be  earnestly  hoped 
that  Mr.  Swasey's  gift  is  the  commencement  of  a 
new  era  in  engineering  unity  and  progress. 

The    Chicago  Show 

ONCE  more  the  exhibition  of  the  middle  west 
shows  that  the  automobile  public  awaits  with 
the  greatest  interest  the  coming  of  this  annual  event 
in  the  yearly  cycle  of  the  automobile  industry. 

While  the  number  of  new  announcements  is  gen- 
erally not  so  great  at  the  Chicago  show  as  it  is  at 
New  York,  there  are  still  a  large  number  of  concerns 
who  await  the  opening  of  the  later  event  before  ex- 
hibiting for  the  first  time  the  plans  they  have  made 
for  the  coming  season.  This  is  the  year  of  eights 
and  naturally  the  announcements  of  the  four  addi- 
tional names  at  Chicago  is  regarded  with  the  most 
widespread  interest;  but  on  the  other  hand  there 
are  announcements  of  new  sixes  and  fours  which, 
while  not  as  spectacular,  are  also  far-reaching  in 
their  effects. 

Accessories  are  such  an  important  phase  in  the 
automobile  industry  that  the  amount  of  space  taken 
by  the  exhibits  of  these  small  articles  takes  a  large 
percentage  of  the  total  space  and  certainly  a  large 
share  of  the  attention  of  the  visitors  at  the  show. 
The  new  devices  on  display  at  Chicago  constitute  an 
important  feature  of  the  exhibition,  many  of  them 
making  their  first  appearance  there. 

Industrial  Relations 

A MOVEMENT  which  may  mean  much  to  the  de- 
velopment of  better  industrial  relations  and 
closer  co-operation  between  employer  and  employee, 
with  a  resulting  increase  of  manufacturing  efficiency, 
is  given  stronger  emphasis  by  the  investigation  being 
conducted  in  New  York  City  by  the  United  States 
Commission  on  Industrial  Relations.  The  intense 
interest  displayed  in  this  movement  is  indicated  by 
the  way  in  which  the  entire  country  is  closely  fol- 
lowing the  investigation,  especially  the  testimony  of 
prominent  manufacturers  who,  as  employers  of 
large  numbers  of  men  and  women,  have  made  some 
endeavor  to  infuse  into  their  relations  with  these 
employees  the  idea  of  profit-sharing  and  other  forms 
of  co-operation  which  bring  more  satisfactory  work- 
ing conditions  as  well  as  increase  the  profits  of  the 
employer  and  the  wages  of  the  employee. 

While  at  present  it  is  problematical  just  what  will 
be  the  outcome  of  the  investigation  now  in  progress, 
the  latter  is  of  the  utmost  importance  as  pointing 
out  that  the  ever-growing  interest  in  the  movement 
which  it  represents  will  ultimately  bring  far-reach- 
ing results. 
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^European  Trade  After  the  War 

The  Possible  Market  for  American  Cars — S.  A.  E. 
Debates  Question  of  Producing  Special  Export  Models  * 


"VIEW  YORK  CITY,  Jon.  27— It  would  be  an  uttt>,  im- 
Vxl  possibility  exactly  to  forecast  the  conditions  that 
■L  'I  will  prcvuil  in  Europe  after  the  present  condition  of 
affairs  has  terminated,  but  out  of  the  mists  of  uncertainty 
there  emerge  two  definite  and  unassailable  facts.  The  first 
is  that  literally  huge  numbers  of  automobiles  of  all  kinds 
and  sizes,  both  pleasure  type  and  commercial  are  being  con- 
turned  by  the  armies  and  will  have  ceased  to  exist  absolutely 
by  the  time  the  war  is  ended.  The  second  is  that  all  Europe 
will  be  greatly  impoverished  for  it  will  take  the  work  of  a 
generation  or  more  to  pay  the  stupendous  bills  that  are  be- 
ing piled  up  by  each  belligerent  nation. 

Victors  and"  vanquished  alike  will  have  to  apply  the  whole 
energies  of  their  peoples  to  repairing  the  damage  to  their 
national  exchequers. 


The  Pleasure  Car  Field 

So  far.  (he  American  trade  has  not  thought  It  worth  tlwli  while 
to  manufacture  :i  car  or  two  solely  fur  rximrt,  though  It  1  as  been 
don*  In  other  less  progressive  countries.  The  author  would  like  to 
mggest  that  the  time  Is  now  ripe  for  u  real  threshing  out  of  this 
subject  and  that  good  might  result  to  both  parties:  the  manufactur- 
er* here  on  the  one  hand  and  the  buying  public  in  Knro|.e  on  the 
other. 

It  is.  of  course,  a  large  undertaking  to  manufacture  a  ciir  solely 
for  oversea*  consumption.  t'Ut  ;t  would  lie  worth  while  If  the 
assured  market  was  sufficiently  lug.  and  it  is  going  to  he  fur  bigger 
than  ever  before  Itemember  that  many  of  tlie  European  auto- 
mobile factories  are  dormant  so  far  as  car  production  is  concerned: 
that  not  n  few  or  then)  are  destroyed,  that  their  workmen  are 
scattered  and  even  their  engineering  staffs  largely  absent,  and  It 
Is  sufficiently  obvious  that  the  European  trade  will  hardy  be  ready 
to  tackle  a  changed  outlook  Immediately  upon  the  cessation  of 
hostilities. 

In  one  respect  cars  for  export  have  already  to  Im-  altered.  this 
being  that  the  right  hand  steering  position  Is  needed  in  England 
and  expected  on  the  Continent,  although  by  rights  the  now 
standard  left  hand  arrangement  Is  the  correct  one  for  all  plan  s  with 
a  right  hand  rule  of  the  road.  It  is  to  be  questioned  whether 
some  of  the  other  alterations  to  make  American  cars  more  accept- 
able to  foreign  Importers  could  not  be  made  almost  as  easily,  so 
that  to  manufacture  for  export  would  not  mean  manufacturing 
from  A  to  Z.  It  was  obvious  at  the  New  York  Show  that  a  really 
big  effort  is  being  made  here  to  Increase  the  power  output  of  the 
small  fours,  and  conversation  that  the  author  has  had  with  one  or 
two  manufacturers  shows  that  there  Is  a  strong  Idea  that  a  quite 
light  four  or  five  passenger  car  has  a  big  future  before  It  In 
America.  If  only  greater  power  can  he  obtained  at  reasonable 
manufacturing  cost,  and  without  Increasing  the  dimensions  or 
weight  of  the  motor.  Take  the  best  practice  In  six  cylinder  work  as 
exhibited  at  the  Show,  apply  the  same  principles  of  design  to  a 
four  cylinder  Job  with  say  a  3  1-4  by  4  1-2  Inch  motor  and  you  would 
have  features  acceptable  to  both  American  and  European  buyers. 

Turning  to  the  matters  of  smaller  detail  that  are,  and  are  likely 
to  continue,  essentially  different,  perhaps  these  may  be  indicated 
by  a  short  list  of  reasons  that  have,  to  the  author's  direct  knowl- 
edge, presented  the  sale  of  American  cars  to  English  people  who 
had  seriously  considered  buying. 

Of  these  the  black  or  very  dark  finish  customary  on  less  expensive 
American  automobile.  Is  one  of  the  most  Important.  The  average 
car  in  Kngland  or  on  the  Continent  Is  light  colored,  buff  and  pale 
grev  being  favorite  tints, 

Next  In  Importance  Is  the  height  of  the  seats  and  the  upright 
of  the  backs  thereof:  for  while  this  may  be  right  enough  for 
roads  of  America  a  much  easier  reclining  arm-chair  position 
is  far  the  pleasantest  on  the  smooth  highways  of  the  old  world. 

Next  mav  be  placed  the  height  off  the  ground,  since  the  Euro- 
pean Is  accustomed  to  low  hullt  cars  and  naturally  thinks  thnt 
the  low  build  looks  correct:  as  In  fact  It  Is  for  the  same  reason 
that  the  lower  seating  Is  right 

Vet  another  question  of  bodywork  is  that  the  door  handles  and 
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It  should  be  explained  that  the  author  has  not  In  mind  the  cheap- 
est of  all  Imports  to  Europe,  but  rather  the  cats  for  which  the 
equivalent  "f  about  11.  I'M  Is  asked,  or  ever.  moie.  Europe  ban  no 
live  passenger  cars  at  thl*  price  and  the  man  who  wants  that 
capacity  has  no  choke  between  a  used  Ruropean  car  and  a  Hew 
importation. 

Turning  to  the  chassis,  a  really  neat  looking  motor  Is  an  Immense 
advantage  nnd.  lo  re  too.  sales  have  been  lost  by  reason  of  rough 
external  finish,  for  In  Euroj>e  rough  exterior  can  pretty  safely  be 
taken  as  indicative  of  rough  Interior  also.  Fifty  cents  worth  of 
sandblasting  on  aluminum  and  cast  iron  and  un  equal  amount 
spent  upon  the  proper  polishing  of  bra«s  parts  is  worth  dollars  of 
advertising  Another  mechanical  detail  that  Is  not  approved  is 
tlie  brakework,  especially  the  contracting  band  brake  on  the  rear 
wheels.  This  is  Intrinsically  unlovely  and  It  is  never  efficient,  as 
was  found  out  long  ago  by  many  users 

KrakrH  of  Internal  type  side  by  side  on  the  wheels  are  acceptable 
and  nre  easy  to  provide,  while  they  are  a  feature  that  the  American 
public  will  demand  too.  as  soon  as  they  llnd  out  their  good  points 
Another  thing  which  appeals  to  the  mechanically  minded  purchaser, 
which  Is  a  common  kind  In  England,  is  a  rather  higher  speed  ca- 
pacity. The  Hrttish  driver  does  not  want  to  do  everything  on  tup, 
but  he  does  not  like  to  find  that  forty  miles  an  hour  Is  the  all-out 
limit  of  a  nominal  twenty  horsepower  automobile;  Improvement 
in  the  motor  will  tend  to  cure  this,  but  meanwhile  a  little  Increase  In 
gear  taiio  would  be  a  pretty  goud  substitute. 

The  Truck  Market 

It  Is  possible  lo  have  fairly  definite  Ideas  about  the  future  state 
of  the  pleasure  car  trade,  but  the  truck  business  is  a  very  different 
matter.  We  all  know  bow  the  truck  trade  Is  at  the  moment,  but 
It  is  the  veriest  guessing  to  predict  what  it  will  be  like  We  have 
only  one  fact  to  go  upon  and  that  Is  there  will  tie  a  shortage  of 
horses  for  Industrial  work  which  must  encourage  many  to  adopt 
mechanical  methods  of  handling  goods  years  sooner  than  they 
would  otherwise  have  done.  There  is  a  general  Impression  in 
England  that  tlie  demand  will  be  for  the  two-tonner  first  of  all. 
with  a  possible  exception  In  the  vehicle  of  three  tons  capacity,  but 
It  Is  the  smaller  kind  from  one  to  two  tons  that  must  appeal 
most  strongly  to  small  business  houses  who  will  be  turned  to 
motors  by  the  high  price  of  horses.  It  Is  the  profound  conviction 
of  the  author  that  there  is  a  gigantic  field  for  a  strong  van  to  carry 
a  maximum  load  of  3,'KIO  pounds  rated  therefore  at  one  ton.  but  it 
is  essential  that  the  first  cost  be  low.  In  the  field  where  such  a 
machine  would  And  buyers  low  first  cost  is  the  deciding  factor, 
because  the  outlay  of  several  thousand  dollars  on  one  vehicle  is 
often  Impossible  to  small  traders,  even  though  its  maintenance  may 
be  leas  than  that  of  the  horses  he  now  employs.  Cannot  America 
make  a  thousand  dollar  one-ton  truck  along  the  ordinary  lines  of 
design,  a  real  truck  and  not  a  bastard  pleasure  car?  If  It  can  be 
done  there  is  a  fortune  In  it- 
War  Hurts  Italian  Car  Builders —Lancia 

New  York  City,  Jan.  26 — Vinccnzo  Lancia,  the  Italian 
automobile  manufacturer,  arrived  in  this  country  January 
21.  A  quick  trip  was  made  to  Baltimore  to  inspect  the  new 
models  of  American  cars  then  on  exhibition.  He  returned  to 
this  city  Saturday,  where  he  is  making  his  headquarters  with 
Adams  &  Montant,  the  Lancia  representatives  in  this  country. 
He  will  probably  return  to  Italy  January  30. 

Mr.  Lancia  states  that  the  Italian  passenger  car  manu- 
facturer has  been  greatly  affected  by  the  war.  A  few  cars 
arc  still  being  turned  out,  but  most  of  the  work  in  the  plants 
is  on  motor  trucks,  which  are  in  great  demand.  The  earth- 
quake, which  occurred  after  his  departure,  will  further  de- 
press industrial  conditions.  Turin,  the  center  of  auto- 
mobile manufacturing  in  Italy,  was  not  in  the  zone  of  trouble. 

"The  small  American  cars  are  wonderful  at  the  price,"  ho 
said,  in  speaking  of  the  impressions  he  (rained  on  his  visit  to 
the  show  in  Baltimore.    "We  cannot  begin  to  meet  them  on 
rice  basis.    Also  there  has  been  a  decided  improvement 
cars  of  all 
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Arbitrary  Methods  Mean  Industrial  Unrest 


Democratization  of  Industry  Is  Advocated  at  Investigation  Held 
by  U.  S.  Commission  on  Industrial  Relations  —  Necessity  for 
Workmen  to  Organize  Acknowledged  by  Prominent  Manufacturers 


NEW  YORK  CITY,  Jan.  23— An  investigation  of  the  in- 
dustrial unrest  and  the  remedies  for  that  and  other 
industrial  and  economic  problems  has  been  held  this  week 
at  the  City  Hall  by  the  United  States  Commission  on  In- 
dustrial Relations.  A  number  of  the  speakers  were  prominent 
manufacturers  and  philanthropists,  among  them  being  G. 
W.  Perkins,  director  in  the  United  States  Steel  Corp.;  Henry 
Ford,  E.  J.  Berwind,  director  in  various  coal  mining  com- 
panies; Samuel  Gompers,  president  of  the  American  Federa- 
tion of  Labor,  and  Daniel  Guggenheim,  president  of  the 
American  Smelting  &  Refining  Co.  and  director  of  the  Guar- 
anty Trust  Co. 

All  of  the  speakers  agreed  (hut  arbitrary  methods  result  in  In- 
dustrial unrest.  Mr.  Guggenheim  advocated  the  "democratiiation 
of  Industry."  State  or  Federal  social  insurance.  Including  health 
and  old-age  Insurance,  and  the  obligation  of  the  Government  to 
And  employment  for  those  who  would  work,  but  find  no  private 


■hall  have  a  voice  In  the 

though  there  are 
good  and  bad  unions;  that  the  individual  worker  will  get  nowhere 
unless  he  organises. 

"Industrial  unrest  la  on  the  Increase.  I  think,"  proceeded  Mr 
Ouggenhelm.  "The  greatest  canker  In  the  world  Is  the  canker  of 
•envy.  I  think  we  are  getting  away  from  the  old  Idea  that  we 
must  ruin  competitors  to  succeed." 

Mr.  Perkins  said  he  doe*  not  believe  that  competition  is  any 
longer  the  lire  of  trade,  but  rather  the  principle  of  co-operation 
In  Industry,  Including  both  labor  and  capital.  Is 


the  ruling  factor.  He  urged  profit-sharing  as  a  worthy 
ment  to  the  wage  system  for  compensation  of  workers, 
cause  of  industrial  unrest  on  the  defect*  and  maladjustments  of 
Federal  laws  and  administration,  suggesting  the  formation  of  a 
Federal  commission  on  economics,  and  asserted  that  under  Federal 
regulation  and  complete  publicity  targe  business  units,  instead  of 
being  a  detriment  to  labor  or  trade,  can  be  of  great  benefit  to  both. 

Mr.  t  Jumpers  declared  he  would  oppose  the  Perkins  proposition 
to  put  labor  under  the  same  control  as  capital,  his  point  being  that 
If  labor  were  compelled  to  Incorporate 
be  at  the  mercy  of  legal  attempts  to 
laboring  men  had  saved.  He  also  said  that  the  two  great  troubles 
Irom  which  lal>or  has  been  suffering  are  the  constant  influx  of  lm> 
migration  and  the  failure  of  the  worker*  themselves  to  organise  and 
have  a  voice  In  shaping  the  conditions  under  which  they  worked. 

Henry'  Ford,  who  preceded  Mr.  Gompers  on  the  witness  stand, 
stated  concerning  the  effect  of  centralised  control  of  labor,  that  any 
manufacturing  institution  that  is  successfully  making  a  single 
should  increase  the  business  and  Its  plant  and  make  more 

After  briefly  reviewing  his  life  history.  Mr.  Ford  read  Into  the 
record  the  answers  to  ten  questions  previously  submitted  to  him  by 
the  Commission.  In  his  answers  he  briefly  described  his  profit- 
sharing  plan  and  Us  results  ;  the  reasons  for  assuming  so  large  a 
measure  of  responsibility,  not  only  for  the  labor  conditions  In  the 
plants,  but  also  for  the  social  and  moral  surroundings  of  the  em- 
ployers; lo  what  extent  it  would  lie  desirable  to  give  the  employees 
an  Insight  into  the  operations  of  the  company  and  a  voice  in  the 
determination  of  working  conditions  and  hi*  Ideas  toward  private 
philanthropies,  statins  that  he  had  Utile  use  for  charities. 


May  Discharge  Employee  for  Belonging  to  Union 

Supreme  Court  Holds  Kansas  Coercion  Law  Invalid — 
Thirteen  Other  States  Affected 


WASHINGTON,  I).  C,  Jan.  26— That  an  employer  may 
refuse  to  employ  and  may  discharge  a  man  for  belong- 
ing to  a  union,  was  the  decision  of  the  Supreme  Court,  handed 
down  yesterday.  The  Kansas  coercion  statute,  so-called, 
making  it  unlawful  for  any  individual  or  corporation  to 
coerce  or  influence  any  person  to  enter  into  an  agreement  not 
to  join  or  remain  a  member  of  a  labor  organization  as  a  con- 
dition of  such  person  securing  or  continuing  in  the  employ- 
ment of  such  individual  or  corporation,  was  annulled  as  un- 
constitutional by  the  Supreme  Court. 

The  decision,  which  is  regarded  as  of  the  first  importance 
in  the  labor  world,  was  announced  by  Justice  Pitney.  The 
case  was  that  of  T.  B.  Coppage,  a  superintendent  of  the 
St  Louis  and  San  Francisco  Railway  at  Scott,  Kans.,  convict- 
ed of  violating  the  law  in  threatening  A.  R.  Hodge,  a  switch- 
man, with  discharge  if  he  did  not  sign  an  agreement  to  with- 
draw from  the  Switchmen's  Union. 

The  other  laws  which,  according  to  Justice  Day,  arc  in- 
validated by  the  decision,  are  those  of  California,  Colorado, 
•Connecticut,  Indiana,  Massachusetts,  Minnesota,  New  Hamp- 
shire, New  Jersey,  New  York,  Oklahoma,  Oregon,  Pennsyl- 
vania, Wisconsin  and  Porto  Rico. 

Badger  Brass  Sues  for  Infringement 

CLEVELAND,  O.,  Jan.  23 — The  Badger  Brass  Manufacturing 
Co.,  Kenosha,  Wis.,  on  January  21  brought  suit  in  U.  S.  dis- 
trict court,  Cleveland,  against  the  Guide  Motor  Lamp  Co., 
manufacturers  of  lamps  and  automobile  accessories,  charg- 
ing infringement  on  a  patent  lamp  socket.  The  complaint 
alleges  the  Guide  company  is  using  without  authority  the 
lamp  socket  for  which  Walter  E.  Christian  was  granted  n 


patent  May  27,  1912.  R.  H.  Welles,  treasurer  of  the  Badger 
Brass  Mfg.  Co.,  brought  the  suit  through  his  attorney,  Albert 
H.  Graves. 

Seat  Spring  Patent  Upheld  in  Detroit 

Detroit,  Mich.,  Jan.  22 — Judge  Tuttle  yesterday  handed 
down  a  decision  in  favor  of  Theodor  L.  A.  Adler  and  Wil- 
liam G.  Sullivan  in  their  suit  against  the  Jackson  Cushion 
Spring  Co.,  Jackson,  Mich.,  charging  infringement  of  Pat- 
ent No.  991,187,  covering  spring  construction  for  automobile 
seats.    The  court  held  that  the  patent  was  infringed. 

The  suit  was  brought  May  21,  1913,  Adler  and  Sullivan 
charging  that  the  Jackson  concern  copied  the  invention  of 
the  patent  991,187  granted  to  them  May  2,  1911,  manufac- 
tured and  sold  it.  The  defense  of  the  latter  company  was 
that  the  patent  in  question  was  antedated  and  hence  void. 

Charges  Infringement  of  Tire  Carrier  Patent 

New  York  City,  Jan.  25— The  Garage  Equipment  Mfg. 
Co.  has  brought  suit  against  the  Charles  Weiland  Co., 
charging  infringement  or  its  Patent  No.  46,360  covering  a 
tire  carrier  design  for  automobiles. 

The  hill  of  complaint  states  that  Orant  F.  Dlscher,  Milwaukee 
Wis.,  m-slgned  his  patent  on  this  design  to  the  Oarage  Equipment 
Mfg.  Co..  June  |fl,  1914,  and  that  the  latler  company  received  a 
patent  on  it  for  7  years  from  September  S.  19H.  This  company 
charges  that  the  Weiland  company  seriously  Injured  its  business  by 
making  and  selling  large  quant  it  ion  of  tire  carriers  containing  the 
design  of  the  patent  !>oth  after  the  granting  of  the  patent  and 
before  the  mini;  of  the  bill  of  complaint  In  this  suit.    The  Oarage 
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Fqulpmenl  Mfg.  Co.  alleges  that  the  Wetland  company  is  "till  secur- 
ing large  gains  from  the  aale  of  them-  devices  In  spite  of  having 
been  notified  of  Infringement  of  the  patent. 

The  Oarage  Equipment  Mfg.  Co.  asks  for  a  preliminary  and  a 
final  Injunction;  that  all  of  the  alleged  Infringing  device*  now  In  the 
possession  of  the  Weiland  company  be  destroyed,  or  turned  over  to 
It  for  this  purpose,  that  the  court  compel  the  Wetland  company  tn 
make  an  accounting  of  the  alleged  profits  from  the  sale  of  the 
device,  and  that  such  damages  be  tripled 

Cleveland,  O.,  Jan.  23 — The  Lindsay  Auto  Parts  Co.,  In- 
dianapolis, Ind.,  brought  suit  in  U.  S.  district  court.  Clove- 
land,  Thursday,  January  21,  against  the  Winton  Motor  Car- 
riage Co.,  charging  infringement  of  driving  axle  patents. 
The  action  asserts  that  patents  were  issued  to  Thomas  J. 
Lindsay  May  9,  1898,  for  a  driving  axle  invention  he  assigned 
to  William  Harmon,  then  both  assigned  to  the  Lindsay  Auto 
Parts  Co.  Losses  to  the  extent  of  $3,000  have  been  suffered, 
to  the  bill  of  complaint.  Charles  Martindalc.  at- 
y,  indianapolis,  represents  the  complainant. 


$20,000  Verdict  for  Curtain-Holder  Inventor 

Detroit,  Mich.,  Jan.  23 — Yesterday  a  jury  in  Judge 
Mayne's  Wayne  County  circuit  court  awarded  $20,000  dam- 
ages to  W.  A.  Paul,  an  inventor  of  a  curtain  holder  for  in- 
side curtains  on  automobiles,  against  J.  N.  Collins,  J.  A. 
Bennett  and  the  Novelty  Leather  Works,  all  of  Jackson, 
Mich. 

It  was  claimed  by  Paul  that  prior  to  July  1.  1911.  he  conceived 
and  Invented  "a  certain  curtain  holder  pertaining  to  the  use  of 
Inside  curtains  for  automobiles."  that  he  made  a  working  model, 
showed  It  and  the  plans  to  Collins,  and  made  actual  demonstra- 
tions for  the  purpose'  of  securing  the  financial  aid  of  Collins' 
company,  the  Novelty  Leather  Works,  to  b«  able  to  get  letters 
patent  and  market  the  device.  It  was  agreed,  so  I'aul  claimed, 
that  In  consideration  for  allowing  the  Novelty  Leather  Works  to 
make  and  sell  his  Invention  he  was  to  receive  25  per  cent  of  the 
receipts  of  the  business  derived  from  his  Invention  He  also 
claimed  that  Collins  and  Bennett  conspired  to  defraud  him  out  of 
his  rights,  and  that  patent  No.  l,06«.m  filed  by  Collins  July  22. 
1912.  and  granted  to  him  July  1,  1913.  was  his — Paul's — Invention. 

Plaintiff  Paul  asked  for  *5u,00o  damages.  The  Jury'  allowed 
14.500  as  back  royalties  and  $15,600  as  future  royalties. 

The  c«»o  will  be  appealed,  the  attorneys  for  Collins  and  Bennett 
claiming  that  the  circuit  court  has  no  Jurisdiction,  and  that  the 
have  been  heard  In  the  United 


Army  Truck  Bill  Is  Passed 

Washington,  D.  C,  Jan.  23— The  army  appropriation  bill, 
carrying  $101,000,000  was  passed  by  the  House  today.  The 
bill  which  carries  funds  for  the  maintenance  of  all  branches 
of  the  army  during  the  coming  fiscal  year,  includes  $50,000 
for  armored  motor  cars. 

Debate  Over  Care  in  Indian  Bill 

Washington,  D.  C,  Jan.  23 — A  provision  in  the  Indian 
appropriation  bill  appropriating  $15,000  for  the  purchase  of 
twenty  motor  cars  for  the  use  of  superintendents,  farmers, 
physicians,  field  matrons  and  other  employes  of  the  Indian 
field  service,  aroused  a  big  debate  in  the  house  of  representa- 
tives. Many  members  were  opposed  to  the  appropriation, 
while  others  urged  it  It  was  finally  decided  to  leave  the  pro- 
vision in  the  bill. 

New  York  Automobile  Bond  Bill  Up  Again 

Albany  N.  Y.,  Jan.  24 — A  bill  has  been  introduced  bv 
Assemblyman  M.  D.  Perlman,  providing  that  no  motor  vehicle 
«hall  be  operated  until  the  owner  has  filed  a  bond,  approved 
by  the  secretary  of  state  in  the  sum  of  $5,000  for  the  pay- 
ment of  any  judgments  for  damages  caused  to  persons  or 
property  by  the  automobile. 

To  Raise  Speed  Limit  in  Delaware 

Wilmington,  Del,  Jan.  25 — A  bill  is  pending  before  the 
Delaware  Legislature — it  passed  the  house  without  opposi- 
tion increasing  the  motor  speed  limit  for  Delaware  outside 

of  the  cities  and  towns  from  20  to  25  miles  an  hour  and  in 
the  towns  from  12  to  15.  A  bill  is  pending  in  the  Senate  to 
require  all  vehicles  to  carry  lights  at  night.  Both  houses  have 
pasxed  an  act  permitting  the  secretary  of  state  to  use  a  rub- 
t  * -  stamp  in  signing  his  name  to  automobile  licenses. 


Prior  Art  Defense  in 
Bearing  Suit 

Chalmers  Representative 
Alleges  Previous  Use  of 
Anti-Friction  Bearing 

CLEVELAND,  O.,  Jan.  2C — In  the  action  of  the  American 
Ball  Bearing  Co.  against  Edward  B.  Finch,  represent- 
ing the  Chalmers  Motor  Co.,  before  Judge  Clarke  today,  prior 
art  testimony  was  offered  by  the  defense  to  show  that 
Chalmers  ball  bearing  steering  knuckle  practice  was  in  use 
previous  to  the  patent  grant  on  which  the  complainant  al- 
leges infringement.  Final  argument  will  be  heard  and  a 
decision  probably  rendered  tomorrow.  The  witnesses  called 
today  included  Walter  C.  Baker,  President  of  the  American 
Ball  Bearing  Co.;  Howard  E.  Coffin,  Vice-President  of  the 
Hudson  Motor  Car  Co.,  Herbert  N.  Rich,  B.  I.  Turtle,  B.  B. 
Neuteboom,  Consulting  Engineer  of  Detroit,  and  James  G. 
Heaslct,  Vice-President  of  the  Studebaker  Corp.;  F.  C.  Hin- 
kley,  of  the  Chalmers  Co.  was  present. 

Yesterday  evidence  was  taken  reviewing  (hat  presented  at  the 
previous  hearings.  The  American  Hull  Retiring  Co.  brought  suit 
March  5.  1S13.  alleging  In  Its  hill  of  complaint  lhat  Kdward  B. 
Finch  as  a  representative  of  the  Chalmers  Motor  Co.  and  the 
Metal  Products  Co..  urged  and  induced  the  use  of  anti-frirtton 
bearing*  in  Chalmers  motor  car  construction,  in  alleged  Infringe- 
ment of  patent*  Issued  to  Walter  C.  Baker  and  assigned  to  the 
American  Hall  Hearing  Co.  The  patent  is  No.  753.820,  and  was 
Issued  February  '9l>2'  according  to  the  complaint,  and  has  to  do 
with  the  efficiency  of  the  steering  knuckle.  Licensees  of  the  Ameri- 
can Ball  Hearing  Co  Include  the  Losler  Motor  Co..  Fierce-Arrow 
Motor  Car  Co.  and  the  Baker  Motor  Vehicle  Co.,  according  to  the 
hill  of  complaint  and  an  offer  was  made  the  defendant,  on  behalf  of 
the  Chalmers  Motor  Co..  to  adopt  the  patent,  the  papers  allege . 

The  action  filed  June  15.  1913.  by  the  Kardo  Co  .  substituting  for 
the  American  Hall  Bearing  Co.,  against  Henry  J.  Adams,  former 
representative  nnd  at  that  time  dealing  as  the  Rco  Motor  Sales 
Co.,  is  on  the  C  8  district  court  calendar  for  hearing  Wednesday. 
The  w.imr  attorneys  will  appear  In  this  case.  It  is  probable.  The 
Kardo  Co..  following  up  the  American  Ball  Bearing  Co. 'a  suit,  al- 
leged Infringement  of  Talent  No.  792,«90.  Issued  to  Alanson  H. 
Brush,  of  Detroit,  for  bevel-gear  driving  and  compensating  mech- 
anism. The  bill  of  complaint  established  that  Brush  assigned  to  the 
Ilaktrr  Motor  Vehicle  Co.  and  the  Baker  Motor  Vehicle  Co.  assigned 
to  the  American  Ball  Bearing  Co..  with  the  patents  of  the  latter 
corporation  now  under  the  control  of  the  Kardo  Co.  Transfer  of  the 
suit  was  made  to  the  Kardo  Co.  October  3.  1914. 

Michigan  to  Tax  Weight  $.26  Per  100? 

Lansing,  Mich.,  Jan.  26 — An  automobile  tax  bill  was  in- 
troduced last  night  in  the  House  of  Representatives  by  Rep- 
resentative Newel  Smith  which  provides  in  addition  to  a  tax 
of  25  cents  per  horsepower  also  a  tax  of  25  cents  for  every 
100  pounds  of  weight. 

The  reason  fur  adding  a  lax  on  the  weight  of  motor  cars  Is 
because  many  low-powered  cars  are  much  heavier  than  many  high- 
powered  vehicles,  and  the  latter  do  not  wear  out  the  roads  as 
much  as  the  former.  Furthermore,  this  system  will  also  provide  a 
more  equitable  taxation  and  trucks  and  other  commercial  vehicles 
will  have  to  p-iy  a  more  Just  proportion  considering  that  they  wear 
the  ronds  more  than  the  passenger  cars. 

It  Is  estimated  that  If  the  measure  Is  adopted  It  will  mean  a 
revenue  of  from  f'ofl.OM  to  IS50.W0  annually,  which  Is  to  be  used 
exclusively  for  building,  improving  and  maintaining  the  state's 
roads  and  highways.  A  sum  not  to  he  over  t>  per  cent  of  the  total 
Is  to  he  set  aside  lor  salaries  and  expenses  of  the  highway  deport- 
ment 

Los  Angeles,  Cal.,  Jan.  18 — At  a  meeting  held  here  today, 
attended  by  representatives  of  the  state  motor  vehicle  de- 
partment, the  Automobile  Club  of  Southern  California  and 
officers  of  the  traffic  division  of  the  local  police  department, 
regulations  governing  motorists  visiting  in  Southern  Cali- 
fornia were  drawn  up. 

Motorists  from  outside  states  carrying  1915  license  plates 
on  their  cars  will  receive  the  same  consideration  as  autoists 
carrying  the  latest  California  number  plates,  notwithstand- 
ing the  price  paid  for  the  plate  nor  in  which  state  it  was 
purchased. 
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Kelly-Springfield 
Gets  War  Order 

Canadian  Government  Orders 
150  of  3  1-5- Ton  Trucks— 

Also  30  a  Month  During  War 

VTEW  YORK  CITY,  Jon.  25— After  practically  2  months 
1>  of  investigation  and  delay,  the  Canadian  government 
has  placed  an  order  of  150  trucks  for  war  purposes  with 
the  Kelly-Springfield  Motor  Truck  Co.,  Springfield,  O.  J.  L. 
Cedrfes,  president  of  the  company,  states  that  the  trucks  are 
of  the  3  1-2-ton  type.  He  also  states  that  the  order  calls 
for  thirty  trucks  a  month  until  the  war  is  ended. 

Although  the  trucks  are  to  be  made  at  Springfield,  the  Kelly 
company  has  offered  to  take  over  an  assembly  plant  in  Can- 
ada to  complete  the  order. 

Porter  to  Use  Hiijh-Speed  Knight 

New  York  City,  Jan.  27—  Finley  R.  Porter,  who  recently 
founded  the  Finley  Robertson  Porter  Co.  to  manufacture  the 
F.  R.  P.  car,  a  speed  creation,  announces  that  his  company 
will  be  located  in  Indianapolis,  Ind.,  where  it  will  bring  out 
a  special  small  racing  car  under  the  name  F.  R.  P.,  using  a 
3  3-4  by  6  1-8  inch  four-cylinder  Knight  motor  of  207  cubic 
inches  piston  displacement  and  capable  of  3,500  r.p.m. 

Mr.  Porter,  who,  as  chief  engineer  of  the  Mercer  company, 
has  had  great  experience  in  the  racing  field,  states  that  it  is 
the  intention  of  the  company  to  enter  this  car  in  practically 
every  sanctioned  contest  during  the  coming  year. 

The  motor  will  develop,  it  is  expected,  130  broke  horse- 
power and  the  car  will  be  capable  of  105  miles  per  hour. 
Other  specifications  are  108-inch  wheelbase;  V  radiator; 
pump  cooling;  Bosch  magneto;  weight  about  1,900  pounds; 
cone  clutch;  four-speed  selective  gearset  located  amidship; 
bevel  drive;  drop  frame;  semi-elliptic  springs  all  around  with 
the  rear  end  of  the  rear  springs  taking  the  drive;  torque  rod 
but  no  radius  rods;  and  34  by  4-inch  Rudge-Whitworth  wire 
wheels. 

The  same  general  construction  as  used  in  the  car  formerly 
announced  is  followed,  the  same  high  class  steel  being  used 
in  the  chassis. 

Designing  New  Gramm  Truck  Model 

Lima,  O.,  Jan.  23 — Preliminary  plans  have  been  announced 
to  local  stockholders  of  the  Gramm  Motor  Truck  Co.,  for  the 
reorganization  by  the  Geiger-Jones  Co.,  of  Canton,  O.,  which 
was  underwriter  for  the  original  issue  of  preferred  stock, 
and  which  has  just  taken  over  the  common  stock  of  John 
North  Willys. 

The  plant  will  be,  it  is  understood,  under  the  personal 
management  of  representatives  of  the  Geiger-Jones  financial 
house.  Under  the  new  plan  the  Garford  plant  at  Elyria,  O., 
will  be  merged  with  the  Gramm  plant  at  Lima,  where  both 
Gramm  and  Garford  trucks  will  be  made. 

The  Gramm  company  is  now  capitalized  at  $1,250,000.  with 
$500,000  of  this  preferred,  a  large  portion  of  which  is  still 
held  in  the  treasury.  The  capitalization  of  both  common  and 
preferred,  it  is  said,  will  be  reduced  50  to  60  per  cent,  consent 
already  having  been  secured  by  the  reorganization  committee 
from  two-thirds  of  present  stockholders. 

The  common  stock  has  never  paid  a  dividend,  but  the  pre- 
ferred requirements  have  been  paid  and  all  mortgnee  in- 
debtedness to  local  banks,  which  originally  financed  the  big 
plant  and  real  estate,  have  been  paid  off. 

J-  N.  Garver,  representing  the  Geiger-Jones  Co.,  state* 
that  designers  are  now  at  work  designing  an  cntirelv  rx-v. 
motor  truck  to  be  manufactured  as  soon  as  the  reorgani74it;<i  > 
of  the  company  is  completed. 


Monitor  Eight-Cylinder  Car  Appears 

COLUMBUS,  O.,  Jan.  2G— The  Cummins  Auto  Sales  Co., 
North  Fourth  street,  Columbus,  O.,  has  entered  the 
field  as  a  manufacturer  of  an  eight-cylinder  automohile 
The  firRt  car  is  about  completed  and  will  be  shown  for  the 
first  time  at  the  Columbus  Automobile  Show,  January  30  to 
February  G.    The  name  will  be  the  Monitor.    The  company 


Automobile  Securities  Quotations 

NEW  YORK  CITY,  Jan.  26— The  general  tone  throughout 
the  automobile  and  allied  securities  market  was  steady 
during  the  paRt  week,  and  most  of  the  changes  recorded  were 
slight.  One  of  the  features  of  the  week's  trading  was  the 
rise  of  Kelly-Springfield  tire  stocks,  the  common  gaining  15, 
first  preferred  3  and  second  preferred  5.  Other  gains  re- 
corded during  the  week  were:  Firestone  Tire  common  5;  Gen- 
eral Motors  common  3;  U.  S.  Rubber  preferred  2;  and  Willys- 
Overland  common  4  1-2.  Practically  all  the  declines 
small,  being  largely  due  to  market  fluctuations. 
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is  also  preparing  to  place  on  the  market  the  Monitor  Jr.,  a 
four-cylinder  car  to  sell  at  $675. 

The  eight-cylinder  car's  weight  will  not  exceex!  1(100  pounds,  »c- 
cordlng  to  the  statement  of  the  builders.  It  will  haver  Timkcn  axles 
both  In  front  and  the  rear  and  will  develop  3G  horne  power.  The 
motor  Is  cast  In  two  unit  blocks  set  at  90  degrees  In  crank 
It  will  havrj  a  unit  power  plant  with  sliding  gear  tr 
It  will  b«  equipped  with  a  self-starter  and  generntor. 

The  wheelbase  la  110  Inches  and  the  tires  will  be  33  by  4.  with 
demountable  rims.  The  cooling  system  will  be  something  unique 
It  will  have  a  deeper  radiator  and  two  separate  pumps,  one  at 
the  bottom  of  each  block  of  the  motor.  There  will  be  four  con- 
nections with  the  radiator.  The  body  will  be  of  the  approved 
stream  line  style  and  will  be  esptTlnlly  roomy.  Klve  passengers 
will  be  carried  with  comfort.  The  front  springs  will  be  seml-elllp- 
tlrnl  and  the  rear  springs  will  be  three-quarter  underslung  ellip- 
tical.   Splcer  universal  Joints  will  be  used. 

It  will  have  a  one-rniin  top  with  Jiffy  curtains,  crown 
and  the  running  board  will  be  aluminum  tsiund.  covered  with 
letim.    It  will  have  left-drive  and  renter-control.  The 
will  be  full  leather.    The  body  will  be  royal  blue  with  black  run- 
ning Bears,  fenders  and  hood.    The  price  la  11,275. 

Chicago,  III.,  Jan.  23— The  Stewart-Warner  Speedometer 
Corp.  has  declared  the  regular  quarterly  dividend  of  1  1-2 
per  cent,  on  its  common  stock  and  1  3-4  per  cent,  on  its  pre- 
ferred stock,  both  payable  February  1,  to  holders  of  record 
January  23. 

Detroit,  Mich.,  Jan.  25 — The  revised  traffic  ordinance  was 
adopted  at  last  week's  common  council  meeting  and  will  gn 
into  effect  March  1.  Its  principal  new  provision  is  that  all 
vehicles,  whether  automobiles  or  horsedrawn,  must  carry  a 
tail  light. 
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NEW  YORK  CITY,  Jan.  27-Few 
this  week'*  market  reports.  Most  of  trie  materials  re- 
mained constant.  Tin  went  up  $1.25  per  100  pounds,  with 
small  demand  and  resale  lots  at  concession*.  On  Friday  and 
Saturday,  lead  rose  to  $3.70,  hut  immediately  dropped  to  the 
opening  price,  $3.67  1-2,  which  was  held  until  the  close. 
Electrolytic  copper  dropped  $0.00  1-2  per  pound,  and  the 
Lake  product  rose  $0.00  23-40.  On  Tuesday,  electrolytic  was 
offered  more  freely  in  first  and  second  hands.  There  is  al- 
most no  demand  for  home  consumption.  Antimony  rose 
$0.01,  closing  at  $0.1B.  This  metal  has  had  a  gradual  rise 
within  the  last  few  weeks.  Rubber  was  a  little  more  active 
this  week.  Manufacturers  manifested  a  little  more  interest 
in  the  market  than  for  some  time  past,  according  to  reports 
current,  though  there  seemed  to  be  little  doing  among  the 
dealers.    The  market  retained  a  steady  tone  for  line  Up-River 


Para,  which  closed  at  $0.62. 
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Racine  Rubber  Profits  $570,000 

Racine,  Wis.,  Jan.  21 — At  the  annual  meeting  of  the  stock- 
holders of  the  Racine  Rubber  Co.,  it  was  announced  that  dur- 
ing the  year  ending  December  31,  1914,  the  total  earnings 
amounted  to  $570,000  and  the  total  sales  had  been  $2,400,000. 
At  the  present  time  the  company  has  outstanding  $310,000  in 
7  per  cent,  cumulative  preferred  stock  and  $733,500  in  com- 
mon stock  and  has  a  su  rplus  of  $180,000.  During  this  year 
the  company  will  employ  500  to  600  men,  the  annual  payroll 
amounting  to  more  than  $300,000. 

According  to  officers  of  the  company  orders  already  on  the 
books  indicute  that  during  1915  sales  will  aggregate  near 
$3,500,000.  All  the  officers  have  been  re-elected,  they  being. 
G.  B.  Wilson,  president  and  general  manager;  H.  L.  Mc- 
Claren,  vice-president  and  general  sales  manager;  L.  T 
Vance,  general  factory  manager  and  Stuart  Webster,  secre- 
tary-treasurer. 


Republic  Truck  Capital  Increased  $200,000 

Alma,  Mich.,  Jan.  21 — At  a  meeting  of  the  stockholders 
of  the  Republic  Motor  Truck  Co.,  it  was  voted  unanimously 
to  increase  the  capital  stock  from  $50,000  to  $250,000.  Al- 
though the  Republic  company  added  to  its  original  plant  last 
year  it  is  likely  that  a  further  extension  will  be  made  during 
the  present  year.  An  average  of  twelve  trucks  are  it 
daily  and  it  is  hoped  to  increase  this  output  gradually. 


In  the  Rostrum  for  January  21,  page  165,  it  is  stated  that 
the  ordinary  6-volt,  16-candlepowcr  tungsten -filament  head 
lamp  consumes  240  watts.  This  is  incorrect,  the  watt  con- 
sumption being  approximately  16  or  1  per  candlepower  as 
previously  stated  in  the  same  paragraph.  The  formula  for 
amperes  when  candlepower  and  voltage  are  known,  which  it 
was  intended  to  give  should  read,  for  this  type  of  lamn: 
es  =  watts- per-candlepower  y  candlepower  ^  volt- 
With  this  lamp  the  result  would  be  2.66. 


Large  Rubber 
Shipments  Coming 

Lusitania  Brings  Over  200  Tons 
for  Our  Manufacturers  —  1,000 
More  Tons  Coming  on  Menominee 

NEW  YORK  CITY,  Jan.  23— The  Lusitania,  with  200  tons 
of  plantation  grades  of  crude  rubber,  docked  in  this 
city  today.  Of  this  amount,  100  tons  are  consigned  to  the 
United  States  Rubber  Co.  and  90  tons  to  the  B.  V.  Goodrich 
Co.  B.  G.  Work,  president  of  the  Goodrich  company,  returned 
from  London  on  the  boat. 

In  a  report  made  by  Mr.  Work  at  the  Union  League,  he 
explained  the  conditions  under  which  Great  Britain  lifted 
her  embargo  on  rubber  on  January  9  and  also  stated  that 
American  exporters  are  now  upon  their  honor  strictly  to 
observe  the  regulations  agreed  to  in  order  that  no  further 
embarrassing  trade  difficulties  with  Great  Britain  may  be 
precipitated.  He  also  stated  that  in  a  week  or  so  exporta- 
tions  amounting  to  $250,000  daily  will  be  released  and  250,000 
idle  laborers  will  be  enabled  to  return  to  their  work.  A 
large  number  of  permits  for  shipping  crude  rubber  have 
been  issued  by  the  British  Government,  said  Mr.  Work. 
Cargoes  will  be  allowed  to  go  direct  from  here  to  France 
and  Russia. 

The  Menominee,  which  set  sail  last  week  from  UveriHwl  for  thin 
rity.  in  briiiKiiiR  an  additional  l.iio"  ton.  of  plantation  rubber,  of 
which  31U  are  for  the  United  Stales  Hubher  Co.  The  cunsiiciiccn 
for  the  balance  are  not  obtalnahlc  here  at  the  moment.  The  Krun- 
conia  will  be  the  next  strainer  after  the  Menominee  nn  which  ship- 
ments of  cruile  rubber  will  be  maile  It  Is  learned  that  the  I'niled 
Slates  Hubher  Co  will  have  a  shipment  on  that  boat  also 

Akron  despatches  say  that  the  officials,  of  the  rubber  manufac- 
turing companies  there  have  announced  that  full  forces  of  men  will 
lie  put  to  work  ahortly  and  that  in  the  near  future  It  Is  exacted 
that  employment  will  be  uiveri  to  nearly  all  the  men  who  are  idle 
today,  The  Hoodrlch  company  states  that  2.000  additional  men  will 
be  put  to  work  by  April  1. 

Crude  rubber  In  Brazil  shows  a  decliiiitiK  tendency,  as  the  result 
of  the  activity  of  Importers  and  manufacturers  in  the  L'nlted  States 
In  iricreaniiiK  their  stocks  of  plantation  Kraili-s  from  London  At 
Mnnaos  there  are  1.000  tons  and  at  l'ara  1.100  tons  available  for 
purchase,  the  ruhber  being  held.    There  Is  a  light  demand  for  this 


The  l  ulled  .states  Rubber  Co.  has  notified  the  trade  that  there 
will  he  no  chanse  In  the  prices  or  Its  product*  until  March  1.  un- 
onditions  or  some  other  striking 
action  necessary. 


Federal  Rubber  Capital  Increased  $1,000,000 

Milwaukee,  Wis.,  Jan.  23 — The  Federal  Rubber  Mfg.  Co., 
of  Milwaukee,  with  factories  at  Cudahy,  Milwaukee  county, 
on  January  20  filed  an  amendment  to  its  articles  of  incorpo- 
ration, increasing  the  capital  stock  from  $2,000,000  to  $3,- 
000,000.  The  additional  issue  of  $1,000,000  is  to  be  used  for 
the  accommodation  of  the  growth  of  the  business. 

Byron  C.  Dowse,  president  of  the  company,  explained  that 
the  company  has  under  way  an  extension  and  improvement 
scheme  involving  $500,000  or  more.  When  this  is  completed 
by  July  1,  the  capacity  of  the  tire  works  will  be  doubled.  The 
plant  at  present  is  operating  20  hours  a  day  and  the  work- 
ing force  numbers  1,200.  The  force  is  gradually  being  in- 
creased and  is  expected  to  reach  1.600  when  the  latest  fac- 
tory addition,  just  put  under  way,  is  finished. 


Republic  Rubber  May  Issue  $2,500,000  Preferred 

Yoi.-NfiSTOWN,  O.,  Jan.  23— At  its  annual  meeting  January 
25  the  Republic  Rubber  Co.,  this  city,  will  place  before  its 
stockholders  a  plan  to  issue  $2,500,000  preferred  stock,  with 
the  proceeds  of  which  the  preferred  stock  now  outstanding 
will  be  redeemed.  The  new  issue  of  $2,500,000  to  retire  old 
stock  will  bear  the  same  rate  of  interest  as  the  stock  to  be  re- 
deemed, but  will  have  a  longer  maturity  term  attached  to  it, 
likely  15  years.  It  is  stated  that  due  to  growing  business  it 
will  be  necessary  in  the  near  future  to  increase  the  size  of 
the  plant 
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N.  Y.  Fire  Marshal 
Office  Abolished 

State  Assembly  Passes  Bill  Drop- 
ping Obnoxious  Garage  Regulations 

NEW  YORK  CITY,  Jan.  26— The  office  of  New  York  state 
fire  marshal  and  the  set  of  garage  regulation*,  which 
the  present  incumbent,  T.  J.  Ahearn,  promulgated,  have  been 
abolished.  The  measure  which  brought  about  the  abolishment 
was  introduced  by  Majority  Leader  Hinman  and  was  passed 
through  the  Assembly  last  night  by  a  vote  of  93  to  38,  the 
Republicans  voting  solid  and  carrying  the  Progressives  with 
them.  The  measure  will  go  to  the  Senate  next  week,  where 
it  will  probably  receive  the  same  action  given  it  by  the 
Assembly. 

The  abolition  of  the  office  brings  to  a  successful  end  the 
fight  which  has  been  waged  by  the  Automobile  Trade  Assn. 
of  New  York  State,  headed  by  R.  H.  Johnston,  of  the  White 
Co.,  and  attorney  Chas.  Thaddeus  Terry,  and  secretary  C.  A. 
Stewart.  At  the  request  of  this  association  the  rules  which 
applied  to  all  cities  in  New  York  State  with  a  population  of 
1.000,000  and  over,  were  suspended  indefinitely,  pending  an 
investigation  and  a  proposal  to  redraft  them  to  make  them 
feasible  and  fair. 

Bosch  Offers  $1,900  for  Race  Prizes 

New  York  City,  Jan.  26 — The  Bosch  Magneto  Co.,  this 
city,  offers  $1,900  for  the  Vanderbilt  Cup  and  Grand  Prize 
races,  to  be  held  on  Washington's  Birthday  and  February  27, 
respectively. 

The  distribution  of  the  Bosch  prizes  is  as  follows:  To  the 
winner  of  the  Grand  Prize  race  $500;  to  second,  $150;  and  to 
third,  $100.  The  only  condition  to  these  prizes  is  that  the 
driver  in  each  instance  use  a  Bosch  magneto  for  ignition  pur- 
poses during  the  race.  In  the  case  of  the  Vanderbilt  Cup 
race,  the  winner  of  the  first  prize  receives  $300;  second  re- 
ceives $150,  and  third  $100.  The  condition  is  the  same  as  in 
the  Grand  Prize  race. 

A  second  set  of  prizes  has  been  arranged  for  the  drivers 
in  case  they  use  during  the  race  Bosch  plugs  in  addition  to 
Bosch  magnetos.  In  each  case  if  his  ignition  equipment  is 
completely  Bosch,  the  first  three  winners  are  to  be  awarded 
an  additional  $100. 

New  Enamel  Process  Saves  Time 

New  York  City,  Jan.  23 — The  Fickling  Enameling  Corp., 
Long  Island  City,  has  started  operations  in  its  new  enameling 
plant  and  has  introduced  methods  which  are  stated  to  save 
considerable  time  in  the  production  of  a  hard,  durable  coat. 

The  work  is  done  under  what  is  known  as  the  Radio 
process.  Humidified,  water-washed  air  is  pumped  into  a 
series  of  large  ovens  by  a  fan  blower  and  superheated  by 
coming  into  contact  with  radiators.  The  ovens  are  operated 
under  low-heat  temperature  conditions  and,  according  to  offi- 
cials of  the  company,  the  varnish  will  dry  in  3  hours,  whereas 
with  the  ordinary  method  it  takes  3  days  with  the  use  of 
heated  air.  It  is  stated  also  that  each  coat  is  dried  all  the 
way  through  instead  of  merely  on  the  surface,  and  for  that 
there  is  no  danger  of  discoloration  through  sweating, 
an  entire 


banquet  given  by 


By  this  method  an  entire  automobile  is  japanned  in  3  days, 
the  fenders  and  other  small  parts  being  enamelled. 

Business  Good  at  Detroit  Show 

Detroit,  Mich.,  Jan.  23— The  Detroit  Automobile  Show 
came  to  a  close  Saturday  night  with  more  cars  sold  than 
ever  before  in  the  history  of  the  show.  The  business  of  the 
week  was  also  good  from  the  point  of  view  of  agencies 
established.  Practically  every  hotel  in  the  city  was  filled 
during  the  show  week  and  a  good  percentage  of  the  visitors 
were  dealers  from  all  over  the  United  States. 

A  feature  of  the  week  was  the  number  of  banquets  and 
conventions  held,  a  brief  summary  of  these  being  as  follows: 

The  King  Motor  Car  Co  gave  Us  annual  dinner  to  the  part*  and 
accewory  manufacturer*  who  furnish  either  parts  or  accessories 
for  King  car*  Including  the  olUclal*  of  the  company,  there  were 
13T,  guents.  Artemas  Ward.  Sr.,  preaenled  each  of  the  guest*  with 
a  book  on  food  which  retails  for  SID. 

At  the  fuller  a  banquet  was  Riven  by  the  Old*  Motor  'Works. 


farming-,  Mich.,  attended  by  more  than  IJfty  members  of  the  or- 
ganization. 

The  Kdelwt-lK*  cafe  wa*  the  rendeivou*  for  the 
the  Paige-Detroit  Motor  Cur  Co    to  its  dealers  from  the 
We*t.  more  than  150  being  present.    A  feature  of  the  evening  «»i 
the  Paige  Movies  Show. 

From  January  20  to  22  the  annual  dealer*'  convention  of  the 
Federal  Motor  Truck  Co.  took  place.  More  than  lf.O  attended  and 
some  came  from  all  the  states  In  the  Union.  The  banquet  waa 
aerveri  at  the  Ponehartrain 

Over  600  at  Overland  Dinner 

Chicago,  III.,  Jan.  26 — The  show  week  dinner  of  the  Over- 
land company,  held  tonight  at  the  La  Salle  was  a  record- 
breaker  in  the  way  of  attendance,  there  being  more  than  600 
guests,  most  of  them  dealers.  In  the  way  of  a  novelty  the 
company  had  a  Wild  West  entertainment  before  the  dinner, 
the  eighteenth  floor  of  the  hotel  being  converted  into  a  West- 
ern mining  camp,  with  gambling  houses,  saloon,  dance  hall 
and  jail.  Each  guest  was  furnished  with  $500  in  phony 
money  with  which  to  gamble  and  each  wore  a  sombrero  and 
red  bandanna  handkerchief. 

Champion  Plug  Salesmen  Hold  Convention 

Toledo,  0.,  Jan.  23 — The  annual  salesmen  convention  of 
the  Champion  Spark  Plug  Co.,  this  city,  was  held  at  the  fac- 
tory January  19,  20  and  21,  the  salesmen  carrying  out  a 
regular  detailed  program  during  the  3  days,  Monday  and 
Tuesday  being  devoted  to  business  discussions  while  on 
Thursday  the  company  entertained  the  salesmen  in  Detroit, 
where  thev  inspected  some  of  the  large  automobile  plants 
as  well  as  attending  the  Detroit  show. 

Ray  field  Organization  Meets  in  Convention 

Chicago,  III.,  Jan.  22 — The  annual  convention  of  the  Ray- 
field  carbureter  organization  was  held  January  21  and  22  at 
the  Findeisen  &  Kropf  Mfg.  Co.  plant,  here.  The  carbureter 
question  was  discussed  in  all  its  phases.  The  changes  in  the 
construction  of  motors  and  the  fuel  question  were  given  due 
consideration,  inasmuch  as  these  two  important  factor  in 
automobile  construction  are  closely  allied  with  the  carbureter. 

Thursday  evening  the  men  were  entertained  at  a  banquet 
given  by  the  firm  in  the  dining  room  of  the  Chicago  Motor 
Club.  Friday  evening  the  entire  party  was  taken  to  the  Cort 
Theater. 


Continental  Motor  to  In 


Plant 

Mi'skegon,  Mich.,  Jan.  25 — Several  temporary  frame 
buildings  are  to  be  added  to  the  local  plant  of  the  Continental 
Motor  Mfg.  Co.,  and  when  they  will  all  be  completed  it  is 
expected  that  several  hundred  men  will  be  added  to  the 
present  working  force  which  now  numbers  1,200  men.  The 
first  addition  to  be  made  is  a  machine  shop,  60  by  100  feet 
and  about  100  men  will  be  employed  in  it. 

Detroit,  Mich.,  Jan.  25 — Wnile  officials  of  the  Continental 
Motor  Mfg.  Co.,  did  not  care  at  this  time  to  go  into  the 
details  of  the  proposed  enlargement  of  their  plant  in  Muske- 
gon it  was  learned  that  such  increase  in  business  has  come 
lately  that  in  order  to  be  able  and  take  care  of  it  day  and 
night  shifts  are  being  employed  in  the  Detroit  plant.  The 
total  number  of  men  was  stated  to  be  1.600  of  which  400 
constitute  the  night  force. 

New  York  City,  Jan.  26 — There  are  more  than  200  pas- 
senger cars  and  trucks  listed  in  the  Twelfth  Annual  Hand- 
book just  issued  by  the  National  Automobile  Chamber  of 
Cemmerce,  this  city.  Copies  may  be  secured  from  the  offices 
of  the  N.  A.  C.  C.  upon  receipt  of  $0.25  in 


New  York  City.  Jan.  26 — Col.  Charles  Clifton,  president, 
has  appointed  J.  Walter  Drake,  sales  manager  of  the  Hupp 
Motor  Car  Co.,  a  member  of  the  Legislative  Committee  of 
the  National  Automobile  Chamber  of  Commerce.  The  other 
members  are:  H.  H.  Rice,  Waverley.  chairman  and  J.  I. 
Farley,  Auburn. 

Hartford,  Conn.,  Jan.  26 — The  West  Works  of  the  Pope 
Mfg.  Co.  have  been  purchased  by  P.  Garvan,  Incorporated,  a 
local  paper  house.  The  property  has  been  appraised  at  $110,- 
000  so  that  it  is  finally  disposed  of  for  approximately  73  per 
cent,  of  the  assessed  value.  This  sale  disposes  of  all  the 
property  of  the  Pope  company  in  this  city  and  under  the  juris- 
diction of  Col.  George  Pope,  the  receiver,  the  main  works  i 


Capitol  avenue  having  been  sold  recently  to  the  Pratt  & 
Whitney  Co.  for  $300,000. 


Digitized  by  Google 


January  28,  1915 


THE  AUTOMOBILE 


217 


i  s  c  elld n  y 


ENDURANCE  Tire  Add*— The  En- 
durance Tire  A  Rubber  Co.,  New 
York  City,  has  awarded  a  contract 
for  the  erection  of  two  factory 
buildings,  one  80  by  252  feet  and  the 
other  36  by  37  feet. 

Bart  let t  Adda — The  Bartlett  Automo- 
bile Co.,  Stratford,  Ontario,  plans  to  con- 
struct a  new  factory,  estimated  to  cost 
150,000. 

Beaver  Co.  Equipping — The  Beaver 
State  Motor  Co.,  Gresham.  Ore.,  is  in- 
stalling equipment,  including  a  milling 
and  boring  machine.  The  improvements 
will  cost  about  $25,000. 

Royal  Equipment  Adda— The  Royal 
Equipment  Co.,  Bridgeport,  Conn.,  manu- 
facturer of  brakes  and  other  automobile 
specialties,  will  erect  an  additional  fac- 
tory. 60  by  90  feet,  three  stories  and 
basement. 

$100,000  Plant  for  Stewart-Warner— 

Plans  have  been  prepared  for  the  Stew- 
art Warner  Speedometer  Co.,  Chicago, 
111.,  for  a  six-story  factory,  77  by  125 
ft.,  to  be  erected  at  Wolfram  and  Lin- 


coln streets,  at  a  cost  of  about  $100,000. 

Willard  Adda  $25,000  Plant— The  Wil- 
lard  Storage  Battery  Co.,  Cleveland,  O., 
has  secured  a  building  permit  for  the 
construction  of  a  factory  building  on  East 
One  Hundred  and  Thirty-first  street  to 
cost  about  $25,000. 

Detroit  Electrical  Plant  Sold  — The 
plant  of  the  bankrupt  Detroit  Electrical 
Appliance  Co.,  Detroit,  Mich.,  which  made 
the  Deaco  starters,  has  been  sold  by  the 
Detroit  Trust  Co.,  at  public  auction  for 
$24,350  to  Lipson  &  Schmidt. 

Tool  Manufacturer  in  Cincinnati — The 

Parts  Mfg.  Co.,  Cincinnati.  O.,  has  been 
organized  to  manufacture  interchange- 
able parts,  tools  and  fixtures.  It  also 
specializes  in  the  machining  of  automo- 
bile parts  and  production  of  repair  parts 
for  all  cars. 

French  Battery 'a  Chicago  Factory 
Branch — The  French  Battery  &  Carbon 
Co.,  Madison,  Wis.,  has  established  a 
direct  factory  branch  in  Chicago.  The 
company  is  capitalized  at  $50,000  and  the 
articles  filed  in  Illinois  give  the  Chicago 


interest  at  $1,500.    F.  M.  Brown  is 
dent  and  C.  T.  Ellis  secretary. 

Locomobile  Adda — The  Locomobile  Co. 
of  America,  Bridgeport,  Conn.,  has  taken 
on  new  manufacturing  space  by  leasing 
an  additional  floor  of  the  Bridgeport  En- 
gineering Co's  building,  and  will  employ 
between  150  and  200  additional  hands. 
It  is  buying  new  machinery. 

Briscoe  Dealers  at  Factory — About 
seventy  Wisconsin  dealers  handling  the 
Briscoe  car  were  the  guests  of  the  Bris- 
coe Motor  Co.,  Jackson,  Mich.,  recently. 
They  visited  the  factory,  were  given 
business  talks  by  officials  of  the  company, 
discussed  business  conditions  in  their  ter- 
ritory, made  suggestions  for  improving 
business. 

New  Overland  Plant — The  contract  for 
the  erection  of  a  large  addition  to  the 
Willys-Overland  plant.  Toledo,  O.,  has 
been  awarded.  The  building  will  be  con- 
structed of  concrete,  brick  and  steel  and 
will  be  1,000  feet  long,  200  feet  wide  and 
three  stories  high.  An  order  for  35,000 
barrels  of  cement  has  been  placed  for 
the  construction  work. 
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Klertrlc  Continuous- 
Torque  Transmission. 
.San  Francisco,  Cat,  Pana- 
ma-Pacific Exposition. 
Grand  Prise  Race,  Pana- 
ma -  Pacini-  Exposition 
Grounds :  Promoter.  Pan- 
ama-Pacific Exposition 
Co 

Wllke-nbarre.  Pa..  Show. 
Vehicle  Trades  Aasn 


Mar.  ».. 


Mar.  4-6.  . 
Mar.  Ml. 


Mar. 

Mar.  8-18... 
Mar  8-13. 


Mar.  3-13.. 
Mar.  1-13  .  . 
Mar.  13-20 


17. 


April  .. 
April  3. 


.  ..  Rcntnn  Harbor.  Mich, 
Show.  HI  .loarph  and 
Itentnn  H.-irtior.  St.  Jo- 
seph Garage.  St,  Joseph. 
...Albany.  N.  V.,  Associated 
Garages  of  America.  Gen- 
eral Convention. 
.  . .  Springfield.  Mass.,  Show . 
J.  H.  Graham. 

 Boston.  Maw.,  Show,  Me- 
chanics Bldg..  Boston 
Auto  Dealers  Assn.,  Boa- 
ton  Commercial  Motor 
Veh.  Aasn. 

 New  York  City.  Mad*  la 

the  IT.  8.  A.  Exhibition. 
Grand  Central  Palace. 

.  . .  . Indianapolis,  Ind..  Annual 
Spring  Opening.  Indian- 
apolis Auto  Trade  Aaan 

.  . .  .Canton,  O..  Show,  Auditori- 
um, Stark  Co.  Auto  I 
and  Electrical  Ex 

.  ...Dea    Moines,  la., 
C.  O.  Van  VlleL 
.  ..Utlca.   N    Y..   ftlca  Auto- 
mobile Trade  Assn. 
.  .  .  Hnrrlsburg.       Pa,,  Show 
Arena,  Hnrrlsburg  Deal- 
era'  Aann. 

....Ban  Francisco.  CaL.  Pana 
ma  -  Pacific  Cup  Race. 
Panama  ■  Pacific  Exposi- 
tion Grounds :  Promoter. 
Panama  -  Pacific  Exposi- 
tion Co, 

 Venice.    Cal^    Cal.  Orand 

.  .  .   Calumet,  Mlrh* 


.  Paterson,     N.  J.. 
Auditorium.   R.  A 
chell. 

May  17-11  Boston,  Maaa.,  A.  A.  A.  An- 
nual Meeting. 

May  2}  Indianapolis.  Ind..  500. Mile 

Race,  Indianapolis  Motor 
Speedway. 

Junes  Galesburg,    I1L,  Two-mile 

Track  Meet. 
June  1*  Chicago,     111..  Speedway. 

500-Mile  Race.  Speedway 

Park  Assn 

June  25  Sioux  Cltv.  la.,  Track  Meet 

July  4-r.   Tacoma.  Wash  ,  Road  Race, 

Aug.  2-3...   San    Franriaro.    Cal,  Trl- 

State  Good  Roads  Aaan., 
Third  Annual  Convention. 

Aug.  20-21  Elgin,  111 .  Road  Rare. 

Sept.  20-25   San    Francisco.    Cal..  in- 

ternational Engineering 
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Motor  Men  in  New  Roles 

CONNELL  Goes  to  Milwaukee — H.  L. 
Connell,  for  the  past  2  years  sec- 
retary and  treasurer  of  the  Detroit 
section  of  the  Society  of  Automo- 
bile Engineers,  has  left  for  Milwaukee, 
Wis.,  where  he  will  cooperate  in  estab- 
lishing a  motor  car  testing  laboratory 
and  will  be  a  member  of  tho  engineering 
faculty  of  the  Central  Continuation 
School.  Mr.  Connell  has  been  connected 
with  the  experimental  and  truck  en- 
gineering departments  of  the  Packard 
Motor  Car  Co.,  and  was  engineer  of  the 
Commerce  Motor  Car  Co. 

Bunker  Resigns — E.  F.  Bunker  has  re- 
signed his  position  with  the  Perfection 
Spring  Company.  His  resignation  takes 
effect  February  1. 

Sabourin  Mgr. — The  General  Motors 
Truck  Co.  has  established  a  direct  fac- 
tory branch  in  Tacoma,  Wash.,  with  G. 
A.  Sabourin  in  charge. 

Weibcl  Firestone  Mgr. — II.  Weibel,  a 
Cincinnati  man,  has  been  appointed  man- 
ager of  the  Cincinnati,  O.,  branch  of  the 
Firestone  Tire  and  Rubber  Co. 

Estep  Makes  Change — Ralph  Estep, 
formerly  with  the  Packard  Motor  Car 
Co..  Detroit,  Mich.,  has  joined  the  Chel- 
tenham Advertising  Agency,  New  York 
City. 

McFarland  Joins  Cole — J.  S.  Mc Far- 
land,  purchasing  agent  and  assistant  su- 
perintendent of  the  Ohio  Carriage  Co., 
Columbus,  O.,  has  joined  the  staff  of  the 
Cole  Sales  Co.,  Indianapolis. 

Brown  in  Packard  Engineering  Dept. — 
G.  C.  Brown,  formerly  with  the  Buffalo 
Electric  Vehicle  Co.,  is  now  with  the  en- 
gineering department  of  the  Packard 
Motor  Car  Co.,  Detroit,  Mich. 

Brier  Seattle  G.  M.  C.  Manager— Bruce 
Brier,  well-known  in  the  Seattle  automo- 
bile field,  has  been  named  sales  manager 
for  the  G.  M.  C.  trucks  and  has  estab- 
lished office!  at  1400  Broadway.  Seattle, 


Director  of  New  Orleans  Assn. — Ginder 
Abbott  of  the  Abbott  Automobile  Co., 
New  Orleans,  La.,  agent  for  the  Packard 
and  Jeffery  cars(  has  been  elected  a  mem- 
ber of  the  board  of  directors  of  the  Assn. 
of  Commerce  of  that  city. 

Zettler  Mgr. — Judge  Hugo  Wegener, 
who  has  represented  the  Kissel kar  at 
Marshfield,  Wis.,  for  some  time,  has  es- 
tablished a  salesroom  and  garage  and 
taken  on  the  Grant  agency.  Frank  Zet- 
tler has  been  appointed  manager. 

Anselm  Makes  Change — Roy  W.  An- 
selm,  until  January  1  president  and  gen- 
eral manager  of  tl  he  Anselm-Ganahl  Mo- 
tor Car  Co.,  is  now  connected  with  the 
Kardell  Motor  Car  Co..  St.  Louis,  Mo.,  dis- 
tributors for  the  Reo  and  Chevrolet  cars. 

St.  Louis  Assn.  Elects.— The  annual 
banquet  and  election  of  officers  of  the  St. 
Louis  Carriage,  Wagon  and  Automobile 
Builders'  Assn.,  St.  Louis.  Mo.,  was  held 
this  week  and  the  following  men  were 
selected  as  officers:  President,  John 
Cook;  Vice-president,  Fred  Heimburger; 


Secretary  A.  E.  Spaete  and  Treasurer, 
Henry  Uhlenhalt. 

Peoria  Club  Elects — At  the  annual 
meeting  this  week  of  the  Peoria  Auto- 
mobile Club,  Peoria,  111.,  new  officers 
were  elected  for  the  ensuing  year  as 
follows:  President,  Valentine  Jobst; 
vice-president,  S.  L.  Nelson;  secretary, 
W.  A.  Bunn,  and  treasurer,  C.  E.  Ulrich. 

Fussey  Re  Elected— At  the  annual 
meeting  of  the  stockholders  of  the  De- 
troit Brass  Works,  Detroit,  Mich.,  J.  W. 
Fussey  was  re-elected  president,  A.  L. 
Hanson,  vice-president,  E.  B.  Whitcomb, 
treasurer,  G.  C.  Hall,  secretary.  These 
officers  and  E.  D.  Bronner  and  O.  P.  Ben- 
jamin, constitute  the  board  of  directors. 

Change  of  Plans  in  Boston — There  has 
been  another  change  in  the  handling  of 
the  Garford  and  Willys  Utility  trucks  in 
Boston,  and  the  R.  E.  Taylor  Co.,  that 
now  has  them  as  an  agency  proposition, 
has  placed  J.  H.  Caffertv  of  New  York  in 
charge  as  manager.  They  were  hand'.ed 
first  as  an  agency  by  the  R  &  L  Co.  and 
later  as  a  factory  branch  proposition. 

Grand  Rapids  Assn.  Elects— More  than 
fifty  of  the  Grand  Rapids,  Mich.,  auto- 
mobile and  accessory  dealers,  garage 
owners  and  tire  repair  men  have  organ- 
ized the  Grand  Rapids  Automobile  and 
Accessory  Dealers'  Assn.  W.  D.  Van- 
dercar  was  elected  president;  Carl  P. 
Palmer,  vice-president;  Earl  R.  Corbin, 
secretary  and  Floyd  G.  Withrow,  treas- 
urer. 

Wright  a  Manufacturing  Agent — D.  A. 
Wright,  who  for  several  years  past  has 
been  connected  with  the  Yale  &  Towne 
Mfg.  Co.,  New  York  City,  as  district 
manager  in  the  West,  has  opened  an  of- 
fice for  himself  as  manufacturers'  agent 
at  140  South  Dearborn  street,  Chicago. 
111.  Mr.  Wright  is  specializing  on  labor- 
saving  and  pneumatic  machinery, 
hoists  and  trolley  systems. 

Ryan  Joins  Detroit  Lubricator 
James  Ryan,  who  has  had  12  years  ex- 
perience in  the  automobile  and  carbureter 
business  as  engineer  and  demonstrator, 
and  who  during  the  last  3  years  was 
representative  in  Indianapolis,  Ind.,  for 
the  Rayfield  carbureters,  recently  re- 
signed to  become  associated  with  the 
Detroit  Lubricator  Co.,  Detroit,  Mich- 
manufacturer  of  the  Stewart  carbureters. 

Findlay  Co.  Elects — The  Electrical  Mo- 
tor &  Construction  Co.,  Findlay,  O.,  has 
voted  to  increase  its  capital  stock  from 
$15,000  to  $30,000  and  to  construct  at 
once  an  addition  to  its  present  location, 
a  building  50  by  122  feet,  two  stories. 
Stock  rooms  and  repair  shops  will  be 
located  in  the  second  story.  The  new 
officers  of  the  company  arc:  F.  E.  Hur- 
ley, president;  O.  D.  Donnell,  vice-presi- 
dent and  R.  J.  Berry  secretary. 

Tri-City  Dealers  Elect — At  the  annual 
meeting  of  the  Tri-City  Auto  Dealers 
Assn.,  Rock   Island,  111.,  composed  of 


dealers  of  Rock  Island,  Moline  and  Da- 
venport, the  following  officers  were 
elected  for  the  ensuing  year:  President, 
G.  F.  Burmeister,  Davenport,  Iowa  Auto 
and  Tire  Co.;  vice-president,  P.  C.  Peter- 
son. Davenport,  Peterson  Auto  Co.;  secre- 


tary-treasurer, Ross  Beede,  Rock  Island, 
Interstate  Auto  and  Supply  Co. 

Clare  Joins  Chase  Truck — W.  A.  Clare, 
formerly  in  the  research  department  of 
the  Burroughs  Adding  Machine  Co.  and 
later  with  the  Service  Recorder  Co.,  in 
charge  of  motor  transportation  prob- 
lems, has  joined  the  ranks  of  the  Chase 
Motor  Truck  Co.,  Syracuse,  N.  Y.,  and 
will  have  charge  of  the  Dealers'  Aid  and 
Research  Department,  which  was  estab- 
lished by  H.  T.  Boulden,  who  recently  be- 
came general  sales  manager  of  the  Chase 
compony. 

Garage  and  Dealers'  Field 

Baker  Rim  Makes  N.  Y.  Lease— The 

Baker  Rim  Auto  Supply  Co.  has  leased 
space  at  250  West  Fifty-fourth  street. 
New  York  City.  The  Regal  Auto  Paint- 
ing Co.  has  also  leased  space  in  this 
building. 

New  Win  ton  Detroit  Quarters — A  new 

sales  room  is  to  be  erected  on  Woodward 
avenue,  Detroit,  Mich.,  between  Medbury 
and  Hendrie  avenues  for  the  Winton  Mo- 
tor Car  Co.  The  new  headquarters  will 
consist  of  a  two-story  building,  71  by 
212  feet. 

Representing  New  Products — Clarence 
N.  Peacock  &  Co.,  New  York  City,  in 
addition  to  the  Ames  equalizing  springs, 
has  secured  the  distribution  for  the  Stan- 
dard Steel  Spring  Co.,  the  S-M-H  chain 
tool,  the  Clincher  tire  plow  and  the 
Boyce  hand  horn. 

Apperson  Pa.  Quarters  Established — 
W.  Taylor,  recently  appointed  wholesale 
distributor  of  the  Apperson  car  in  East- 
ern Pennsylvania,  Southern  New  Jersey, 
Delaware  and  Maryland,  has  established 
his  headquarters  in  the  Abbott  Bldg., 
Broad  and  Race  streets,  Philadelphia.  Pa. 

Frisco  Fial  Agent  Moves — Latham. 
Davis  &  Co..  San  Francisco,  distributor 
of  Fiat  nnd  Stutz  cars,  is  now  located 
in  new  quarters  on  upper  Van  Ness  ave- 
nue. Hereafter  this  company  will  have 
J.  P.  Edwards  as  president,  a  new  comer 
to  the  automobile  trade  of  the  Coast. 

Larson's  Permanent  Broadway  Branch 
— C.  H.  Larson,  the  Oldsmobile  dealer  in 
New  York  City,  has  arranged  to  have 
a  permanent  Broadway  branch  at  1800 
Broadway,  the  store  from  which  the 
Rauch  &  Lang  electric  cars  are  being 
moved  to  the  combination  electric  car 
display  store  at  Central  Park  West  and 
Sixty-second  street.  Mr.  Larson  intends 
to  move  into  the  new  branch  about  Feb- 
ruary 1. 

Book  on  Lubrication — A  new  book  on 
lubrication  has  been  issued  by  the  Piatt 
&  Washburn  Refining  Co.,  New  York 
City.  Beginning  with  a  brief  history  of 
the  discovery  of  oil  and  its  various  uses, 
the  book  gets  down  to  specific  information 
of  interest  to  owners  of  automobiles, 
motorboats  and  motor  trucks,  with  a  list 
of  "Lubrication  Don'ts."  The  company 
found  by  comprehensive  investigations 
that  there  are  ten  systems  of  lubrication 
employed  in  internal  combustion  engines. 
A  detailed  description  of  the  ten  systems 
follows,  supplemented  by  charts  in  color. 
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Attaching  directly  to  the  cylinder  walls  thi«  horizontal 
type  of  the  famoui  Zenith  eliminate*  piping  and  further 
simplifies  carburetor  installation.  Combine  this  with  the 
extreme  simplicity  of  the  compound  nozzle  and  the  limit 
in  precise  carburetion  has  been  reached. 

SEND  FOR  THE  NEW  STORY,  "TH^^^^^B 
COMPOUND  NOZZLE  EXPLAINED."     & • 


Zenith  Carburetor  Co.,  Detroit,  Michigan,  U.SJV- 
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THE  SEASON'S 
SMARTEST  COUPE 

The  liilost  Overland  Coupe  is  artis- 
tically simple  and  smart. 

The  design  i>  far  from  the  com- 
monplace or  the  conventional  type 
generally  offered. 

The  electric  control  buttons  on  the 
steering  column  is  an  advantage  sel- 
dom found  even  on  the  highest  priced 
cars.  .  * 

The  tires  are  large — 35  inches  x  4* 
inches.  Also  they  are  non-skids  all 
around. 

Immediate  deliveries. 

Catalotmt  on  r Unit  aJJittt  Deft,  i 

The  Willys-Overland  Co. 

Toledo,  Ohio 


MULTIBE5TGS 


Follow  the  White 
Foot  Prints 

The  distinct  superiority  of  Multibestos  has  been 
proved  time  and  again,  both  by  engineering  tests 
and  in  the  every-day  service  of  thousands  of  car 
owners. 

That  it  may  be  distinct  in  appearance  as  well  as  in 
quality,  we  mark  it  with  "White  Foot  Prints." 

Not  only  do  the  "White  Foot  Prints"  protect  the 
users  of  Multibestos,  but  they  also  afford  a  great 
convenience  to  the  dealers  who  are  handling  it— for 
the  marks  are  spaced  exactly  and  can  be  used  ior 
measurement  when  cutting  from  stock  to  fill  orders. 

So  we  say  to  car  owner  and  dealer  alike : 
Follow  the  white  foot  prints, 
They  lead  to  satisfaction  in  brake  lining. 

Standard  Woven  Fabric  Company 

FACTORY,  KRAMINCHAM.  MASSACHUSETTS 

SALES  BRANCHES 
Boston    K.  Shirley  Boyd.  903  Boylston  Street 

Chicago  -P.  E.  Spark*.  1430  Michigan  Boulevard 

Philadelphia— N.  A.  Petry  Co..  Inc..  1427  Vine  Street 

San  Francwco— Fred  Ward  &  Son,  Inc..  Corner  Fir»t  and  Howard  Street* 
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Marked  Improvement  in  Body 

Design 

Tendencies  Brought  Out  at  New  York  and  Chicago — Tour- 
ing Cars  Better — All- Weather  Type  Popular 

By  George  J.  Mercer 


BODY  designs  for  1916  as  exemplified  by  the  cars  on 
exhibition  at  the  National  shows  in  New  York  and 
Chicago,  show  a  marked  trend  toward  European  prac- 
tice as  compared  with  the  bodies  of  1914.  Touring  bodies 
show  the  most  radical  changes,  the  Bide  lines  from  the  front 
of  the  hood  being  better;  seats  being  lower  and  the  rear  ones 
narrower;  windshields  are  set  ahead  of  the  rear  line  of  the 
cowl' and  tilted  backwards; 
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front  seats  are  often  divided, 
single  doors  being  used  for 
cars  with  the  divided  front 
seats  with  four  offset  doors 
for  bodies  with  tonneau  cowl; 
body  top  line  continues  from 
back  to  front  without  being 
broken  by  seat  or  trimming; 
bodies  are  without  mouldings 
on  sides  or  doors;  tops  are 
better  than  last  year;  dis- 
appearing extra  seats;  tires 
are  carried  at  the  rear  and 
tank  either  at  the  rear  or 

under  the  cowL  The  dash  lamp  has  been  well-nigh  elimi- 
nated, while  the  hoods  are  generally  made  wider  at  the  rear 
to  give  better  body  lines  in  conformity  with  the  rounded 
radiator  and  better-shaped  mudguards  now  in  use.  An  im- 
portant development  in  all  types  of  cars  is  the  lower  effect 
obtained  by  dropping  the  frame,  using  smaller  tires,  etc. 

Among  the  closed  bodies  the  big  tendency  is  toward  the 
all-weather  design,  though  there  is  also  a  tendency  to  push 
the  lighter  types,  the  increasing  popularity  of  the  sedan 
and  the  all-weather  bodies  and  smaller  town  cars  having 
resulted  in  the  practical  elimination  of  the  berline.  Limou- 
sine and  limousine-landaulct  remain  stationary  as  seven- 
passenger  bodies,  although  they  are  made  more  luxurious  and 
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Body  Tendencies—  Heavy  lln«  denotes  average  ear  for  1915  while 
lighter  one  Indicates  1*14  body.    Tinted  portions  ehow  the  differ 
ence  between  the  two.    Note  better  deelgn  throughout  for  191S 


comfortable  than  the  types  at  the  exhibitions  a  year  ago 
Runabouts  are  comfortably  built  and  similar  to  last  year's 
designs,  showing  a  tendency  to  use  the  rear  compartment 
for  carrying  spare  tires. 

The  electrics  showed  about  the  same  number  as  exhibited 
last  year.  Rauch  &  Lang  have  a  brougham  similar  to  the  pri- 
vate electric  used  in  Europe  and  also  showed  a  runabout  that 

is  like  the  conventional  gaso- 
line body.  Waverley  showed 
a  four-passenger  car  with 
staggered  seats  and  having 
oval  glass  in  the  rear  corners, 
while  the  Detroit  electric  has 
a  five-passenger  body  with  re- 
volving chairs.  The  Ohio 
showed  a  body  with  a  rounded 
roof.  All  the  upholstery 
effect  is  delicate,  the  glass 
space  is  large  and  the  ap- 
pearance of  all  the  designs  if 
airy  and  pleasing 

A  striking  feature  of  the 
shows  this  year  was  that  they  were  primarily  manufacturers' 
exhibitions,  practically  all  the  designs  shown  being  factory- 
made  products.  Show  jobs  and  special  cars  made  up  to  at- 
tract attention  were  fewer  than  ever  before.  It  speaks  well 
for  the  exhibits  as  a  whole  that  the  standard  product  looked 
so  well  for  exhibition  purposes,  despite  the  fact  that  in  many 
cases  the  price  has  been  reduced.  From  a  general  survey 
of  the  exhibits  it  is  evident  that  the  car-buying  public  is 
essentially  conservative  in  its  tastes,  a  similarity  of  effort  be- 
ing apparent  in  the  output  of  the  different  makers,  although 
there  is  a  noticeable  tendency  to  break  through  the  thin 
skin  of  uniformity  on  all  sides  by  the  marked  improvement 
in  the  finish  of  details  and  the  obvious  attempt  to  excel  in 
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upper  left — White  touring  car,  ihowlng  deep  back  of  front  teat  for  compartment.    Note  top  line  of  body. 

roadster  with  diagram  of  seating  arrangement 


Right — Briecoe  full  streamline 


refinement.  No  healthier  sign  could  be  asked  than  this  and 
there  is  still  room  for  progress. 

90  Per  Cent.  Consistent  Strpamline  Types 

Over  90  per  cent,  of  the  bodies  on  show  were  a  consistent 
streamline  from  the  radiator  to  the  widest  part  of  the  body, 
although  no  touring  body  was  true  streamline  at  the  rear. 
Several  reasons  exist  to  keep  the  present  rear  line  of  the 
touring  body  as  it  is,  despite  the  advantages  of  stream  lines 
in  eliminating  wind  eddies  that  stir  up  the  dust.  One  reason 
is  the  additional  cost;  another,  and  perhaps  the  best  reason, 
is  that  the  body  looks  more  trim  with  the  line  used  at  present, 
than  with  any  projecting  rear  that  has  been  designed;  also, 
the  tank  is  placed  at  the  rear  on  many  cars,  and  the  inlet 
must  be  left  clear  of  body  extensions  for  filling.  Another 
reason  is  that  the  tires  are  uniformly  placed  at  the  rear  and 
the  present  shape  suits  this  arrangement.  The  time  is  com- 
ing when  the  tires  at  the  rear  will  be  inclosed  and  the  stream- 
line ending  of  the  body  will  be  the  tire  inclosure. 

Non-wind-resisting  principles  can  be  applied  to  touring 
bodies  as  never  before.  Bodies  are  narrower,  with  room  for 
two  passengers  on  the  rear  Heat  as  a  rule;  the  side  line  of  the 
body  is  a  gradual  slope  from  the  radiator  to  the  rear  round 
corner;  in  many  cases  the  windshield  is  placed  at  an  angle 


so  as  to  incline  backward;  the  top  edge  of  the  body  is  rounded 
over,  and  without  mouldings  on  the  body  or  doors  a  true  flush 
side  is  accomplished;  running  boards  are  clear  and  guards 
rounded  over,  coming  well  forward  on  the  front  wheel;  the 
rear  guards  follow  the  contour  of  the  wheel;  dash  lamps  are 
left  off  many  cars  altogether  and  the  back  of  the  driving  seat, 
instead  of  showing  above  the  side  line,  is  covered  with  a  cowl 
that  swells  slightly  toward  the  center,  and  the  top  line  of  the 
body  shows  an  unbroken  line  fiom  the  cowl  to  the  rear  end 
of  the  car. 

Trimming  Below  Body  Line 

The  trimming  hardly  projects  above  the  body  line,  several 
illustrations  of  this  type  of  body  being  shown.  The  average 
perpendicular  height  of  the  body  sides  is  22  to  23  inches.  The 
seat  cushions  are  nearer  the  floor,  the  gasoline  tank  being 
placed  either  at  the  rear  or  under  the  cowl  to  permit  of  lower 
driving  seats;  one  wide  door  each  side  and  directly  opposite  is 
the  rule  and  the  driving  seat  is  individual  with  an  aisle  for 
passage  to  the  front  from  the  door  which  opens  directly  to 
the  rear  seat.  Extra  seats  are  less  comfortable,  they  are 
made  lower  and  fold  compactly  cither  in  a  space  provided 
or  directly  against  the  rear  of  the  driving  seat.  These  extra 
seats  are  never  in  evidence  except  when  in  use,  the 
backs  on  some  being  made  to  telescope,  so  that  they 
will  fold  compactly  and  yet  be  sufficiently  high  when 
in  use.  Robe  rails  and  foot  rails  are  found  in  most 
bodies  and  seat  cushions  are  thick  with  only  a  mod- 
crate  slope  from  back  to  front.  Scat  backs  are  thick 
and  nearly  every  body  exhibited  has  tufted  trim- 


Above — Mercer  touring  car,  showing  smooth  lines, 
tilted  windshield  and  rounded-over  edges,  clean 
running  boards  and  crowned  fenders 

Right — Pathfinder   touring   car.   Illustrating  tend, 
encles  In  radiator  and  front-of-car  construction 
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Right— Hupmoblle  touring  ear  fitted  with  detachable  sedan  top. 
an  Illustration  of  th«  tendency  toward  the  all-weather  type  ot 
closed  car 

Below — Oakland  brougham,  an  excellent  example  of  thle  type  of 
conatructlon 


minj;.  A  few  of  the  cheaper  ears  have  imitation  leather, 
but  the  majority  use  a  good  quality  of  pebble  grain  black 
leather,  though  a  few  use  motor  cloth.  The  National  tour- 
ing body  has  movable  seats  and  the  Cadillac  has  one  revolv- 
ing seat  beside  the  driving  seat 

One-Man  Tops  Used 

The  tops  are  another  part  of  the  touring  body  that  show 
improvement.  With  not  over  two  exceptions,  all  the  bodies 
have  one-man  tops,  sensible  fasteners  being  the  rule,  while 
the  gooseneck,  or  socket,  is  sometimes  below  the  body  top 
line  and  projects  out  through  the  panel.  When  the  top  is  up 
it  is  fastened  to  the  stud  at  the  top  of  the  windshield  post 
and  straps  are  seldom  used.  The  top  curtains  are  either 
stored  in  a  receptacle  in  the  top  at  the  front  or  attached  to 
the  bows,  so  the  curtains  are  always  easy  to  get  at.  The 
Jeffery,  among  others,  uses  the  Jiffy  curtain  and  the  Fischer 
body  has  the  disappearing  top  as  made  by  Vanden  Plas. 

The  All-Weather  Car 

In  the  closed  car  field,  the  trend  in  designing  is  toward 
the  development  of  the  all-weather  car.  The  public  wants 
something  that  is  cheaper  and  lighter  and  more  easy  to 
operate  than  the  landaulet,  while  the  cheap  landaulet  is  like 
a  taxicab.  The  bodies  that  have  been  produced  to  supply 
this  want  show  the  only  real  originality  in  designing  at  the 


show.  This  field  is  still  new  and  many  ideas  will  be 
tried  out  before  the  best  survives.  There  is  the  de- 
mountable body  or  two-in-one,  in  which  an  upper  struc- 
ture is  added  to  the  runabout  or  the  touring  body  and 
thus  converts  it  into  a  coupe  or  a  limousine,  Hupmobile, 
Kissel  and  Kline  being  examples  of  this.  Pierce  has  a  stock 
model  on  these  lines,  White  has  a  cabriolet  type,  Reo  has  a 
collapsible  type  with  new  character  and  there  are  the"  usual 
number  of  coupelets.  Springfield  has  the  convertible  design 
that  has  been  marketed  for  some  time  past  and  in  addition  it 
has  a  permanent  roof  body  that  is  new  in  design.  Loco- 
mobile has  a  similar  one  made  by  Henley. 

Permanent  Roof  Has  Its  Followers 

The  permanent-roof  body  has  advantages  that  will  meet 
the  wants  of  a  large  part  of  the  buying  public.  The  roof  is 
the  same  in  appearance  as  the  limousine  roof,  and,  not  being 
made  to  fold,  it  will  always  look  clean  and  substantial  and 
not  creased  like  a  folding  top.  The  front  windshield  and  the 
rear  or  back  panel  are  permanent,  and  the  intervening  space 
between  front  and  back  can  all  be  opened  or  closed  in  a  few 
seconds.  These  sides  are  glass  frames  hinged  to  swing  down- 
ward and  inward  inside  the  body  and  doors.  The  only  work 
needed  to  put  them  from  one  position  to  the  other  is  to  re- 
volve the  frame  on  its  hinges.  Both  these  examples  are  the 
sedan  type  and  the  Springfield  body  is  illustrated,  the  dotted 
lines  showing  the  frames  in  position  and  the  full  lines  the 
body  opened  out. 

Sedans  are  found  in  increased  numbers,  being  a  popular 
type  of  body  for  the  driver-owner,  and  the  single  doors  on 


Jeffery  touring  ear,  snowing  body  Una*  and  blending  of  hood  and  ewwl.    Note  one-man  top,  which  type  has  been  widely  adopted  during 

tha  past  year.    Upper  right — Side  view  of  Mercer,  showing  slanted  wlndehleld 
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each  side  can  always  be  placed  so  that  they  will  be  of  gen- 
erous width,  even  on  a  chassis  with  short  wheelbasc.  The 
popularity  of  the  sedan  shows  the  want  of  compact,  light- 
weight closed  bodies  and  the  Redan  is  taking  the  place  of 
the  berline.  Not  one  of  the  latter  was  on  exhibition.  The 
town  cars  exhibited  by  White  and  Locomobile  show  how 
conservative  is  the  trend  in  designing  for  the  most  exacting 
of  car  buyers.  Town  cars  are  only  purchased  by  those  who 
can  afford  to  buy  luxurious  machines  and  both  these  designs, 
which  are  illustrated  herewith,  are  as  near  to  the  horse 
brougham  as  it  is  possible  to  make  them,  particularly  the 
Brewster  body  on  the  Locomobile.  Even  the  fenders  arc  like 
those  on  a  brougham,  and  the  whole  appearance  would  easily 
take  one  back  to  the  days  before  automobiles  were  thought 
of.  Both  these  designs  look  as  fitting  for  use  on  a  car  as 
on  a  horse-drawn  vehicle.  The  Locomobile  is  more  the  real 
brougham  type  than  the  White  as  both  are  delicately  trimmed 
and  both  will  carry  extra  passengers  inside.  These  cars  are 
essentially  two-passenger  designs.  The  WThite  body  is  pro- 
vided with  a  windshield  and  a  demountable  roof  to  cover  the 
driver,  but  the  Locomobile  body  has  no  Buch  provision,  the 
driver's  compartment  being  left  entirely  open. 

There  were  not  many  limousine  or  landaulets  shown. 
Those  on  exhibition  were  large  and  two  had  chauffeur  lights, 


Four  types  of  doted  car  construction.  Detail  sketch  or  Packard  ahowa 
mud  splasher  connection  with  frame,  almoat  aa  continuation  of  mud  guard. 
That  of  Cadillac  Illustrates  uae  of  rounded  glass  In  front  windows,  which 
la  a  graceful  and  Increasingly-popular  construction  In  closed  cars 


or  windows  beside  the  driving  seat,  something  generally  con- 
ceded to  be  going  out  of  practice,  two  had  arched  doors  and 
the  roofs  for  the  most  part  had  slightly  rounded  edges.  Not 
more  than  one  or  two  had  the  extreme  round  to  the  upper  rear 
corner  that  was  common  last  year,  the  roofs  had  a  moderate 
dip  back  and  front;  approximately  the  fronts  averaged  a 
drop  of  3  to  4  inches  and  the  rear  1  to  2  inches  from  a  hori- 
zontal at  the  center  of  the  crown  of  the  roof.  All  the  lim- 
ousines and  landaulets  were  seven-passenger  bodies  and  in 
keeping  with  the  general  display  seen  at  the  shows  last  year. 

Workmanship  Is  Good 

The  workmanship  is  good  and  the  interior  trimming  designs 
show  originality.  The  sedans,  the  town  cars  and  the  de- 
mountable or  two-in-one  bodies  are  the  closed  bodies  that 
show  the  most  improvement  in  design,  the  coupelets  being 
practically  the  same  as  last  year.  The  coupe  on  the  Pierce 
is  an  attractive  design,  in  which  the  seating  arrangements 
for  four  passengers  were  cleverly  worked  out,  the  driving 
seat  holding  three  by  offsetting  the  driver's  portion  forward 
and  opposite  the  rest  of  the  seat  at  the  front  is  a  folding 
seat  for  one.  It  was  a  crowded  space,  but  was  nearer  the 
arrangement  provided  in  the  electrics  than  any  other  gasoline 
car  exhibited.  The  design  was  like  the  Pierce  demountable 
last  year.  The  improvements  in  touring  body  de- 
signing were  the  most  noticeable  because  there 
were  more  of  these  bodies  exhibited  than  any  other. 

Disappearing  Extra  Seats 

The  extra  seats  in  the  closed  bodies  arc  about 
evenly  divided  between  the  newer  disappearing 
variety  and  the  old  swinging  seat,  the  tendency 
being,  however,  toward  the  disappearing  kind. 
Front  seats  are  made  individual  on  account  of  the 
general  custom  of  having  a  passageway  between, 
but  the  rear  scats  are  not  made  thus,  as  was  the 
case  on  some  of  the  foreign  cars  last  year. 

An  Original  Runabout  Design 

The  runabouts  shown  are  nearly  all  the  conven- 
tional type  that  carry  the  line  of  the  seat  to  the 
cowl,  seating  two  or  three.  A  compartment  at  the 
rear  is  generally  used  for  spare  tires,  few  provid- 
ing for  an  extra  seat,  the  Fiat  being  one 
of  the  few.  The  Mercer,  Cole,  Oakland  and 
Chevrolet  showed  sporting  runabouts  and  the 
Briscoe  shows  the  most  original  design  in  the 
exhibition.  This  is  illustrated  herewith.  Seating 
is  for  three  and  the  middle  passenger  sits  well  back 
of  the  individual  side  Reats,  the  rear  of  the  body 
is  egg-shaped  and  is  the  ideally  streamline  body 
of  the  shows.  Many  of  the  runabouts  show  a  rear 
shape  that  is  near  streamline,  but  in  many  cases 
the  effect  is  lost  by  the  carrying  of  tires  at  the  rear. 
The  guards  on  the  Briscoe  runabout  are  different 
from  those  on  any  other  car  exhibited.  The 
Chevrolet  top,  which  is  made  by  the  combination  of 
the  windshield  and  the  dust  shield  supporting  a 
deck  curtain  that  forms  a  roof,  while  not  new  in 
practice,  is  still  a  novelty. 

Radiators  Arc  Higher 

The  general  trend  in  radiator  design  is  toward 
great  height  and  not  towards  increased  width,  the 
flat  front  surface  being  minimized  by  rounding  the 
edges  with  the  greatest  curve  at  the  filling  cap.  On 
many  cars  both  radiators  and  hoods  have  been 
radically  altered.  While  last  year  many  of  the 
bodies  had  unbroken  lines  from  the  radiator  to  the 
body  width,  this  year  the  lines  of  the  sides  are 
made  straighter,  the  hood  has  been  made  a  little 
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wider  at  the  rear  and  many  of  the  bodies  are  nar- 
rower, so  that  the  side  surfaces  are  graduated  in 
more  easy  lines  from  the  radiator  to  the  widest 
part  of  the  body.  Heretofore  one'g  conception  of 
the  rear  seat  of  a  touring  body  was  that  it  was  the 
most  comfortable  three-passenger  seat  on  any  body. 
Though  this  is  still  true  of  many  designs,  the  nar- 
rower body,  either  six  or  four-passenger,  is  grow- 
ing in  favor.  Two  noticeable  examples  are  the 
illustrations  of  the  Jeffery  and  the  Mercer.  That 
of  the  Jeffery  is  a  plan  view  and  shows  how  the 
hood  and  body  lines  are  made  to  blend  to  produce 
the  modified  streamline.  On  the  Mercer  this  is 
more  ideally  carried  out  on  the  radiator  and  the  tilt 
of  the  windshield  to  55  degrees.  Both  these  bodies 
have  tonneau  cowls  and  the  top  edge  of  the  body  is 
rounded  over  with  no  mouldings  on  the  sides  of  the 
body  or  the  doors.  The  White  touring  body  is  an- 
other example.  This  company  has  taken  the  crown 
off  the  hood.  Touring  bodies  with  clean,  straight 
lines  are  too  numerous  to  mention  in  detail.  The 
rounding  of  the  front  edge  of  the  radiator  is  also 
general,  all  styles  from  a  1-  to  a  6-inch  radius 
being  seen.  The  majority  use  the  small  radius, 
and  it  is  astonishing  how  this  will  soften  the  ap- 
pearance of  the  front  of  the  car. 


Headlight  Supports  Stronger 

The  number  that  use  the  V-type  radiator  is  ap- 
proximately the  same  as  last  year.  The  Pathfinder 
uses  this  V  in  conjunction  with  a  rounded  top  as 
do  Oakland,  Paige,  Moline  and  Reo.  The  Reo  has 
the  top  cap  projecting  forward  like  a  hook.  Regal 
places  the  filling  plug  on  an  L-pipe  under  the  hood 
thus  leaving  the  surface  of  the  radiator  clear,  the 
Chalmers  big  six  being  another  illustration  of  this. 

Franklin  is  the  only  car  using  the  Renault  hood. 
This  is  an  ideal  hood  to  eliminate  wind  resistance, 
but  in  this  case  this  advantage  is  neutralized  by 
using  a  jutting-out  dash. 

The  fronts  of  all  cars  show  improvements,  the 
supports  of  the  headlights  are  more  substantial, 
tie  rods  across  between  the  lamps  are  used  on  all 
cars  and  in  many  instances,  rods,  or  stays,  are  continued 
to  the  guard  brace,  thus  reinforcing  the  lamp  support  and 
making  the  guards  stiffer.  One  car  has  the  lamps  fastened 
direct  to  the  guard  brace  with  a  rod  between.  With  the  ex- 
ception of  Pierce  and  Briscoe,  the  balance  have  the  headlights 
fastened  to  the  frame. 

Many  cars  dispense  with  the  dash  lamps  and  make  the 
headlight*  do  double  duty. 

The  blending  of  the  hood  line  into  the  cowl  is  uniformly 
good  on  all  touring  and  runabout  bodies,  and  the  method  of 
fastening  and  designing  the  windshield  is  also  good. 


LU 

1 

the  Windshield 

On  some  of  the  body  designs  that  are  newest  in  design, 
the  windshield  is  placed  forward  of  the  back  edge  of  the 
cowl.  The  White  and  the  Mercer  are  illustrations  of  this.  The 
shield  can  be  set  at  an  angle  and  the  plan  view  of  the  cowl 
shows  a  line  that  is  elliptical,  and  the  back  edge  of  the  cowl 
blends  with  the  top  line  of  the  body  in  a  curve.  The  effect 
from  the  side  is  to  make  the  cowl  look  more  like  a  logical 
continuation  of  the  hood  line.  A  number  of  illustrations  are 
given,  and  on  the  Overland  a  lamp  attachment  is  integral 
with  the  windshield  foot.  The  windshields  on  these  bodies 
are  made  to  look  a  unit  with  the  body,  the  supports  and  the 
frame  surrounding  the  glass  are  lighter-looking  than  formerly 
and  in  nearly  every  case,  made  to  swing  in  two  sections, 
the  lower  half  swinging  inwardly  for  ventilating  the  body. 

There  was  only  one  cowl  with  a  ventilator  on  the  top  and 


Two  upper  Illustrations  arc  of  convertible  type*,  the  detail  iketeh 
Mating  arrangement  of  Pierce- Arrow.     Lower  enow*  brougham,  which  la 
strikingly  eimllar  in  design  to  the  horee-drawn  brougham 


there  was  not,  to  the  writer's  knowledge,  a  single  ventilator 
on  the  side  of  the  cowl.  Pierce  has  the  ventilator  at  the  base 
of  the  shield,  but  this  would  only  be  the  equivalent  to  the 
windshield  that  has  the  lower  part  swing  inward. 

Wire  wheels  show  a  slight  increase,  again  being  most 
noticeable  on  cars  fitted  with  runabout  bodies. 

Running  Boards  and  Shields 

Running  boards  and  running-board  shields  have  received1 
more  attention  this  year,  the  majority  of  makers  using  lino- 
leum-covered boards  with  metal  binding.  A  few  use  the 
cast  aluminum  boards  and  some  prefer  pressed  pyramid 
metal  in  place  of  linoleum.  The  latter  is  used  on  most  of 
the  cars  for  covering  the  floorboards  in  the  driver's  compart- 
ment. Flush-sided  bodies  extending  wider  thnn  the  frame 
have  necessitated  the  more  general  use  of  the  running-board 
shield,  this  generally  extending  a  little  beyond  the  body,  the 
space  between  it  and  the  chassis  being  utilized  for  tool  com- 
partments, as  on  the  Overland.  Every  car  on  exhibition  had 
a  clean,  unlittered  running-board,  and,  with  two  or  three  ex- 
ceptions, the  extra  tires  were  carried  at  the  rear.  The  tire 
supports  are  part  of  the  regular  equipment  and  many  of 
them  are  made  to  carry  the  weight  of  the  tire  by  resting 
against  the  demountable  rim  instead  of  having  the  tire 
weight  rest  on  the  tread  of  the  shoe.  Most  of  the  carriers 
have  a  locking  device  to  prevent  theft. 

There  have  never  been  at  any  previous  shows  so  many  cars 
having  well-designed  and  well-made  mudguards.    At  least 
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Left — A  roadster  type  which  has  Been  described  Cublit.  Note  the  straight  line*  and  the  extra  aeat  ahown  In  white  which 
slides  into  the  body  like  a  drawer.  Right— Popular  cabriolet  construction.  Detail  sketch  shows  method  of  carrying  spare  tires  In  rear 
compartment 

75  per  cent,  of  the  cars  on  exhibition  have  guards  with 
crowned  tops,  the  majority  having  the  slight  crown  with  a 
flat  margin  along  the  edges  while  a  few  have  the  true  dome 
.guard  in  which  the  skirt  or  flange  is  one  with  the  top.  The 
Pierce  is  a  good  example  of  this,  the  front  guard  coming 
well  over  the  wheel  at  the  forward  end  and  inside  wing  of  the 
guard  looping  down  to  entirely  cover  the  front  of  the  chassis 
frame  where  it  joins  with  the  mud-splasher.  Packard  cleverly 
combines  the  guard  wing  with  the  splasher,  the  side  wings  of 
the  latter  being  very  deep  and  covering  the  opening  between 
the  frame  and  the  spring  forward  of  the  radiator.  These  two 
examples  are  illustrated  herewith.  Over  half  of  the  cars  at 
the  shows  were  equipped  with  splash  guards. 

Tail  Light  on  Mudguard 

The  location  of  the  tail  light  on  the  rear  guard  is  also  more 
common,  most  of  the  guards  encircle  the  wheel  and  the  rear 
of  the  guard  is  lower  than  the  frame  so  that  tail  lights  can 
be  placed  on  the  guard  and  be  the  same  height  as  when 
formerly  placed  on  the  frame,  also  the  gasoline  tank  is  more 
commonly  placed  at  the  rear  and  space  is  needed  either  beside 
or  between  the  tires  for  filling.  On  several  of  the  runabouts 
space  is  provided  in  the  rear  compartment  to  carry  the  extra 
tires.  One  illustration  is  given  of  the  Hudson  showing  the 
tires  in  position.  Pierce,  Paige,  ChalmerH,  Buick,  Cole  and 
others  use  this  plan.  On  the  Pierce  coupe  and  the  Dodge 
Bros,  runabout  the  method  of  attaching  the  rear  guard  to  the 
body  is  worth  noticing;  in  place  of  the  V-shaped  pocket  be- 
tween the  guard  and  the  body,  the  inner  wing  of  the  guard 
ts  shorter  than  usual  and  attaches  to  the  body  on  a  line 
well  up  near  the  top  line  of  the  guard.  The  wing  is  concave, 
forming  a  gutter  which  will  easily  shed  all  deposit 

Tasteful  Trimming  Effects 

The  trimming  material  on  the  closed  bodies  showed  more 
lavish  display  of  color  than  the  exterior  of  the  bodies.  On 
the  town  cars  delicate  shades  of  broadcloth  are  used  and 
hardly  any  broadlace;  on  one  town  car  the  broadlace  was  re- 
placed by  a  flat  band  of  broadcloth  and  padded  to  look  full. 
Pierce  and  Packard  both  showed  closed  bodies  that  were 
trimmed  with  material  that  was  new  in  design.  Packard  had 
one  body  trimmed  in  a  tapestry  with  green  and  brown  mark- 
ings and  the  curtains  were  brown.  This  was  a  sedan  and  the 
driving  seat  was  trimmed  with  leather,  while  the  back  was  of 
material  to  match  the  rest  of  the  body.  On  this  body  the  rel- 
ish around  the  window  openings  on  the  outside  of  the  body  was 
painted  a  pale  yellow.  No  broadlace  was  used  on  the  body 
trimming,  the  doors  had  locks  and  all  closed  body  doors  had 
the  double  catch.  Another  Packard  was  trimmed  with  a 
Kreen  pin  stripe  velour  or  plush  material  and  green  silk  cur-  Upper  „  ,nother  illustration  of  the  tendency  toward  all-wuther 
tains  to  match.    One  Pierce  limousine  had  the  seat  backs  and     cars.  Lower  shows  novel  roller  top  which  works  like  a  window  shade 


Two  details  of  the  White.  Upper — Folding  extra  seat  In  rear 
compartment  of  runabout.  Below — Compartment  for  folding  ton- 
neau  aeat  and  cupboard  In  back  of  front  aeat  on  touring  car 
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sides  trimmed  with  a  gray  mixed  material  below  the  waist 
line  and  above  this  the  trimming  was  a  green  plush.  The 
garnish  rails  also  were  covered  with  the  same  cloth.  Most 
of  the  bodies  had  grab  handles  and  the  majority  had  pillar 
lamps  and  some  had  the  lamp  that  hangs  from  the  top. 
Pierce  uses  a  system  of  semi-indirect  lighting  for  its  closed 
cars.  The  window  glass  was  without  exception  of  the  frame- 
less  variety  and  regulators  for  lifting  were  used  to  some  ex- 
tent, but  there  seemed  to  be  more  bodies  using  the  lift  straps 
than  there  were  last  year.  Lift  straps  this  season  are  all 
made  to  slide  in  a  slot  in  the  trimming  and  do  not  hang  loose 
as  formerly.  The  interior  of  the  bodies  are  equipped  with 
reading  and  dome  lights  and  corded  hat  slings.  Small  arm 
rests  are  the  rule  on  the  rear  seat,  but  they  are  the  soft 
variety  and  do  not  stand  out  beyond  the  trimming  over  1  1-2 
inches.  Arm  holders  are  used  on  a  few  designs,  cord  robe 
hangers  are  used  and  foot  rests  or  pillows  are  in  all  bodies. 
Cadillac  was  one  of  those  having  wood  trim  along  the  top 
line  of  the  trimming. 

Mahogany  Interior  Finish 

Wood  used  for  the  interior  finish  was  uniformly  mahogany 
and  the  metal  finish  was  nickel  or  silver.  Toilet  cases  were 
not  to  be  seen,  probably  on  account  of  the  danger  of  theft, 
but  it  seems  to  be  the  tendency  to  use  the  built-in  toilet  rase 
in  place  of  the  older  style.  Many  of  the  closed  bodies  had 
round  corners  to  the  window  openings  and  many  of  the  rear 
windows  were  smaller  than  they  were  last  year.  Oval-shaped 
reur  windows  are  used  more  than  last  year. 

Dark  Colors  the  Kule 

Painting  of  the  cars  is  uniform  both  in  color  and  quality, 
the  dark  colors  being  used  almost  altogether,  although  there 
were  a  few  grays,  one  coupe  was  painted  yellow  and  red, 


Four   typos   of   cowl.   Illustrating   various   method!   of  mounting 
windshields 


there  was  one  yellow  and  black  touring  body  and  one  black 
and  white  car.  Packard  had  a  green  and  black  sedan  and 
Pierce  had  one  touring  body,  gray  and  black,  and  one  in  two 
shades  of  brown.  There  was  also  one  cream  and  black  tour- 
ing body  on  a  Winton,  one  touring  body  was  trimmed  with 
art  finished  leather  and  there  was  the  Cole  runabout  and 
one  other  with  red  leather.  Blue  and  black  are  the  prevail- 
ing colors  and  the  finish  is  good  throughout,  the  guards  and 
hoods  showing  a  particularly  heavy  bodied  finish.  Wind- 
shield metal  parts  and  lamps  were  for  the  most  part  black 
and  there  was  far  more  nickel  than  brass  finish  used. 


America's  Smallest  Knight — The  New  Moline 


THE  illustration  herewith  shows  the  new  Moline-Knight 
motor,  which  is  of  interest  because  it  is  the  smallest 
Knight  engine  which  has  so  far  appeared  in  America.  In 
general  design  the  new  motor  is  almost  identical  with  the 
larger  Moline-Knight  motor  but  has  a  bore  of  3.5  and  a 
stroke  of  5  inches.  It  is  a  block-casting,  a  clean  exterior  ap- 
pearance and  the  only  way  that  the  new  engine  can  be  dis- 
tinguished from  its  older  prototype  is  in  the  novel  way  in 
which  the  ignition  wires  are  carried  up  through  the  cylinder 


L>ft  Front  view  of  now  Moline-Knight  motor.    Right— Loft  tld«,  showing  clean  design 


head  between  the  two  central  cylinders.  The  only  exposed 
wiring  with  this  scheme  is  in  the  ignition  connections,  where 
the  short  leads  go  to  the  spark  plugs. 

Ignition  is  supplied  by  the  Connecticut  battery  system  and 
the  balance  of  the  electrical  equipment  to  be  used  in  connec- 
tion with  this  motor  on  the  new  small  Moline-Knight  cur  is 
made  up  of  a  two-unit  starting  and  lighting  system.  Lubri- 
cation is  by  force  feed  through  the  hollow  crankshaft  by 
means    of   a    gear-driven    pump,    as    in    usual  practice. 

Cooling  is  by  thermo- 
syphon  and  another  ex- 
ternal change  in  the  mo- 
tor is  in  the  alteration 
of  the  exhaust  manifold 
to  give  a  more  direct 
flow  for  the  gas  and 
hence  tend  to  reduce  any 
possible  back  pressure  in 
the  exhaust  line.  The 
car  in  which  this  motor 
will  be  placed  has  a 
wheelbase  of  II.-,  inches. 
The  power  is  transmit- 
ted to  a  leather-faced 
cone  with  cork  inserts 
and  the  gearbox  is  a  se- 
lective sliding  three- 
speed  design  located 
amidship  and  having 
double-universal  joint 
connections  between  the 
engine  and  transmission. 
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War  Trucks  Arrive  in  France 

220  Quickly  Put  Into  Condition  for  Service  at 
the  Front— Each  Truck  Goes  Through  25-mile 
Test — Some  Damage  on  Rough  Ocean  Voyage 


By  W.  F.  Bradley 

Special  Representative  of  THE  AUTOMOBILE  with 
the  Allied  Armies  in  France 


LK  HAVRE,  Jan.  1 — Two  hundred  and  twenty  automo- 
bile trucks,  I  day's  supply  of  wheat  for  the  French 
army  of  4,000,000  men,  miles  of  barbed  wire,  scores 
of  machine  tools,  and  tons  of  horseshoes  and  shoe  nails, 
forming  America's  contribution  to  the  armies  of  Europe, 
have  been  brought  together  under  one  roof.  The  220  auto- 
mobile trucks,  brought  over  on  one  steamer,  represented  a 
portion  of  that  order  for  2,540  placed  by  Lieutenant  Linnet, 
the  representative  of  the  French  army,  with  the  White, 
Pierce,  Packard,  Kelly-Springfield  and  Jeffery  companies. 

Quick  Action  the  Rule 

These  automobiles  are  coming  into  port  with  regularity. 
Without  a  moment's  delay  they  are  unshipped,  unboxed, 
filled  with  gasoline,  oil  and  water,  tested,  and  sent  off  to  the 
scene  of  military  operations.  The  sight  in  itself  is  interesting. 
As  the  cases  are  slung  out  of  the  hold  they  are  placed  on  a 
lighter,  lowered  on  the  dock  side  a  few  yards  away,  and 
immediately  attacked  by  gangs  of  French  soldiers.  The 
work  is  done  in  the  open,  by  the  side  of  a  busy  road  down 
which  natives,  fresh  English  troops 
and  train  loads  of  French  and  Belgian 
wounded  pass  in  an  almost  endless 
procession. 

One  gang  of  soldiers  takes  off  the 
top  and  the  sides  of  the  case,  another 
set  puts  on  the  wheels,  more  fill  up 
with  gasoline  and  water,  others  armed 
with  crowbars  separate  the  planks 
forming  the  case  and  load  them  on 
the  truck.  There  is  labor  in  abun- 
dance, for  military  labor  is  cheap  in 
France;  there  appears  to  be  a  super- 
fluity of  men,  but  the  work  goes  on 
with  rapidity  and  every  hour  a  group 
of  trucks  is  moved  away  under  its 
own  power  to  a  big  military  garage  in 
town. 

Each  of  the  firms  having  supplied 
trucks  has  sent  experts  to  France  in 
order  to  examine  the  machines  before 
handing  them  over  to  the  military 
and  to  give  the  necessary  instructons 
to  drivers.  At  the  time  of  my  visit  to 
Havre  the  men  present  were  L.  G. 
Williams  and  E.  Selman  for  the 
Pierce  Company,  John  L.  Greene  and 
Fred  D'LaBarre  for  Packard;  W.  H. 
Morgan,  E.  W.  Bassett  and  E.  M. 
Shields,  and  two  Englishmen,  for  the 
White  Company,  and  two  representa- 
tives of  the  Kelly-Springfield  Com- 
pany. No  Jeffery  trucks  were  being 
received,  although  some  were  at  work 


in  town,  and  no  representative  of  the  company  was  present 

Twenty  Trucks  Wrecked 

The  task  of  the  American  engineers  has  been  considerably 
increased  by  the  fact  that  some  of  the  trucks  were  carried  on 
deck  during  a  very  rough  passage.  One  steamer,  which  came 
in  while  I  was  at  Havre,  carried  220  trucks,  all  of  them  boxed, 
and  forty  of  them  fastened  on  deck.  Of  these  forty  there  were 
twenty  which  could  only  be  sent  to  the  junk  heap.  The  boxe; 
had  entirely  disappeared,  having  been  burst  in  by  the  heavy 
seas  and  the  wood  carried  overboard.  Having  no  protection, 
and  merely  held  down  by  the  ropes  which  had  originally 
passed  over  the  boxes,  the  trucks  whipped  backwards  and 
forwards  across  the  deck  until  frames  were  broken,  wheel? 
and  axles  carried  away,  fenders  reduced  to  crumpled  iron, 
and  steering  wheels  represented  by  two  or  three  spokes 
Somebody  is  to  blame  for  having  shipped  automobiles  as  deck 
cargo  in  mid-winter.  Even  the  trucks  carried  in  the  hold 
suffered  slight  damage  by  reason  of  the  cargo  shifting 
Packard  had  several  cases  of  broken  steering  wheels  owing  to 


Scene  on  board  one  o>  the  transport!  on  arrival  at  Havre.     Note  that  all  the  truck*  were 
completely  boxed  when  they  ieft  New  York 
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vi  upper  truck  breaking  through  a  lower  one.  The  reels  of 
barbed  wire  placed  on  top  of  the  cases  were  also  responsible 
for  some  of  the  damage.  White  appears  to  have  suffered  most 
severely,  but  this  may  be  attributed  to  the  fact  that  these  ma- 
chines were  in  a  majority  on  the  deck.  Pierce  trucks  were 
the  least  damaged,  there  being  but  one  out  of  166  which 
needed  any  attention.  This  firm  used  1  inch  planking  for 
its  boxes,  while  some  others  considered  half-inch  boards  suf- 
ficient. These  latter  were  liable  to  break  through  under  the 
weight  of  the  truck. 

Water  Causes  Damage 

Even  when  no  damage  was  done,  a  lot  of  annoyance  wn> 
caused  by  water  getting  into  magnetos  and  carbureters.  In 
a  shack  by  the  side  of  the  docks  a  dozen  American  engineers 
dissected  sodden  magnetos,  hung  armatures  to  dry  over  a 
stove,  patiently  got  the  rust  out  of  distributers  and  bearings, 
and  removed  the  brine  from  carbureter  jets.  To  protect 
against  rust  most  of  the  cylinders  had  been  filled  with  oil. 
This  added  to  the  starting  difficulties,  some  of  the  vehicles 
having  to  be  towed  before  the  motor  would  respond.  Not- 
withstanding these  difficulties,  there  was  practically  no  delay, 
the  trucks  being  got  away  from  the  dock  side  as  fast  as  they 
could  be  unloaded  from  the  steamer. 

25-Mile  Trial  Trip 

Two  big  depots  have  been  established  in  Havre  for  the 
reception  of  the  trucks.  They  are  only  kept  here  a  few  hours, 
for  every  day  a  convoy  of  about  twenty  is  sent  out  for  a  26- 
mile  road  test.  The  factory  representatives  go  with  these 
convoys,  give  all  necessary  attention  to  the  machines  and  a 
certain  amount  of  instruction  to  the  drivers.  Instead  of 
coming  back  to  the  depot  the  trucks  enter  an  important  fort 
and  from  then  on  are  entirely  military  property.  The  work 
of  the  factory  representative  ends  with  this  trial  trip.  From 
the  fort  at  Havre  the  vehicles  are  sent  in  important  convoys 
to  Versailes  or  Montlucon,  from  which  towns  they  are  drawn 
upon  by  the  forces  in  the  field. 

Ignorant  Drivers 

There  is  very  little  time  to  instruct  the  military  drivers  in 
the  handling  of  the  trucks,  and  unfortunately  in  many  cases 
this  instruction  is  badly  needed.  In  Prance  no  person  is 
allowed  to  take  charge  of  an  automobile  until  he  has  passed 
a  practical  government  test,  and  in  asking  for  volunteer  driv- 
ers for  the  automobile  section  the  army  appears  to  consider 
that  the  possession  of  the  official  driving  license  is  proof  of 
ability.  As  a  matter  of  fact  this  is  not  so;  many  men  appear 
to  have  struggled  through  a  superficial  examination  and  in 
the  intervening  period  to  have  forgotten  the  little  they  ever 
knew  about  automobiles.  There  are  cases  of  men  who  had 
not  learned  to  use  any  other  than  first  and  second  gears;  who 
never  declutched,  but  stopped  by  using  the  brakes  and  stalling 
the  motor;  who  did  not  know  that  water  had  to  be  put  in  the 
radiator;  who  an  a  preliminary  to  starting  flooded  the  cylin- 
ders with  gasoline  until  it  ran  out  of  the  exhaust  pipe.  By 
the  side  of  these  were  men  who  were  first  class  in  every 
respect  and  who  could  be  relied  on  to  get  the  very  best  serv- 
ice out  of  the  trucks.  Good  drivers  are  not  lacking  in  France, 
and  the  easier  life  at  the  steering  wheel,  compared  with  that 
in  the  trenches  is  sufficient  to  bring  them  forth.  But  the 
army  has  made  the  mistake  of  taking  all  who  offer  them- 
selves. It  thus  happens  that  a  gardener  who  once  went  round 
the  block  on  an  old  single-cylinder  machine  is  put  in  charge 
of  a  first-class  truck  while  a  skilled  mechanic  is  wasting  his 
talents  as  an  infantryman.  To  overcome,  in  a  certain  mens- 
sure,  these  adverse  conditions,  the  Paris  branch  of  the 
Packard  company  is  making  arrangements  for  the  transfer 
of  all  its  former  drivers  from  the  line  regiments  to  the  new 
Packard  trucks. 

All  French  purchases  have  been  for  2-  and  3-ton  models. 
Orders  for  4-  and  6-ton  trucks  have  been  placed  with  Amer- 


Upper— French  aoldlers  interested  In  a  Kelly-Sprlngfleld  being 
prepared  for  them.  Middle — A  Pierce  unpacked,  atocked  with  gaeo- 
llne,  water  and  oil.  ready  for  eervice  with  the  French  army.  Lower 
— Meaira.  Greene  and  D'LaBarre  preparing  a  Packard  for  waiting 
French  aoldlers 


iran  manufacturers,  but  these  have  come  from  the  English 
army  authorities.  There  appears  to  be  a  divergence  of 
opinion  as  to  the  value  of  the  two  types.  The  French,  who 
really  ought  to  know  conditions  in  their  own  country  better 
than  anybody  else,  some  time  ago  decided  that  a  3-ton  load 
was  the  maximum  that  ought  to  be  carried.  The  English  are 
bringing  over  4-  and  5-ton  types  for  work  under  the  same 
conditions.  As  the  roads  behind  the  line  of  troops  have 
seriously  deteriorated  during  this  winter  rnmpaign,  it  would 
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Above— Some  of  the  wrecked  Kelly  - 
Springfield  truck!  at  they  appeared  dli 
embarked  on  the  dock.  Right — L'ruten- 
ant  Lumet  looking  at  the  wrecks  of 
American  truck!  which  were  carried 
across  the  Atlantic  as  deck  cargo 


appear  that  the  3-ton  load  can  be  handled  with  greater  ad- 
vantage. 

The  question  of  spares  has  been  settled  by  purchasing  a 
certain  number  of  knock  down  chassis  from  each  manufac- 
turer. These  motors,  axles,  frames,  wheels,  etc.,  are  sent  to 
the  big  automobile  depots  established  in  France  and  made 
use  of  when  trucks  are  returned  to  the  rear  for  repairs.  In 
addition  to  this,  the  Pierce  company  has  consigned  a  con- 
siderable stock  of  small  parts  to  a  depot  in  France  and  has 
made  arrangements  to  supply  them  to  the  army  as  required. 
This  move  is  so  highly  appreciated  that  I  understand  the 
other  firms  are  being  asked  to  follow  suit.  Pierce  has  also 
taken  the  trouble  to  issue  very  detailed  instruction  books 
in  French.  Packard  has  prepared  dashboard  plates  giving, 
in  French,  all  the  information  a  driver  ought  to  know.  All 
trucks  have  come  through  with  American  tires  built  to  Amer- 
ican standards.  It  is  believed  that  these  will  be  retained  and 
continued  when  replacements  become  necessary,  for  although 
American  size  tires  are  not  made  by  French  tire  firms,  they 
can  be  secured  by  ordering  in  advance,  and  can  he  bought  at 
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A  Jeffery  truck  bdno  driven  by  French  soldiers 


any  time  from  the  French  factory  of  the  Goodrich  company. 

The  stories  of  American  junk  sold  to  the  French  army  are 
ridiculed  in  France.  Lieutenant  Lumet,  who  was  sent  to 
America  as  the  representative  of  the  French  army,  confined 
his  dealings  to  Packard,  Pierce,  White,  Kelly-Springfield, 
and  Jeffery.  An  attempt  was  made  to  get  him  to  deal 
through  an  intermediary,  but  the  French  envoy  refused  to  be 
tied  in  any  way.  He  personally  visited  the  factories  and  only 
purchased  what  he  knew  to  be  reliable  goods.  The  French 
were  fortunate  in  their  choice  of  a  representative,  for  in  civil 
life  Lieutenant  Lumet  is  head  of  the  technical  committee  and 
laboratory  of  the  Automobile  Club  of  France,  and  is  one  of 
the  few  experts  not  tinged  in  any  way  with  trade  connections. 
It  is  a  known  fact  that  some  of  the  purchases  made  by  the> 
Allies  were  carried  out  by  intermediaries  having  no  technical 
knowledge,  but  with  a  high  financial  interest  in  the  trans- 
action. France  is  satisfied  that  she  has  got  honest  goods  at 
an  honest  price  and  has  made  good  business  connections. 

Of  the  2,540  trucks  ordered  by  the  French  army  more  than 
half  have  now  been  delivered.  Owing  to  congestion  there 
was  a  little  delay  in  handling  the  first  consignments  at  the 
docks,  but  this  has  now  been  overcome,  and  as  fast  as  steam- 
ers arrive  they  are  unloaded  and  the  trucks  sent  away.  In 
many  cases  an  hour  does  not  elapse  between  the  placing  of 
the  boxed  truck  on  the  dock  side  and  its  departure  for  the 
army  depot.  At  this  rate  of  progress  the  first  order  should 
be  completed  by  the  end  of  January.  Before  the  end  of  the 
year  one  of  the  central  depots  had  300  American  trucks  in 
readiness  to  go  to  the  front  at  a  moment's  notice.  Before 
these  lines  get  into  print  it  is  certain  that  several  hundreds 
of  the  trucks  will  be  within  sound  of  the  big  guns. 

Taking  Forty  American  Trucks  to 
the  Front 

TjlORTY  American  trucks,  eastward  bound,  passed  through 
JP  the  gates  of  Paris  without  attracting  the  least  attention. 
They  were  driven  by  French  army  chauffeurs,  they  carried 
a  few  French  soldiers,  they  were  accompanied  by  a  couple 
of  French  touring  cars  with  sub-officers  aboard.  But  the 
public  is  not  sufficiently  initiated  to  distinguish  between 
French  and  American  trucks;  a  French  soldier  is  too  common 
a  sight  to  cause  the  eyes  to  be  raised;  indeed,  it  is  the  healthy- 
looking  man  in  civilian  dress  who  attracts  unfavorable  at- 
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tention  these  days.  Thus  the  convoy  passed  out  of  Paris, 
bound  for  the  firing  line,  with  even  less  attention  being  paid 
to  it  than  to  the  string  of  market  carts  coming  in  at  that  par- 
ticular moment.  The  drivers  of  those  carts  had  to  comply 
with  civilian  regulations,  and  there  was  the  town  tax  to  be 
collected,  for  war  does  not  lessen  the  activity  of  the  tax  col- 
lector. 

Those  forty  American  automobiles  were  divided  into  two 
convoys.  In  the  lead  were  twenty  Pierces  and  a  mile  in  the 
rear  were  twenty  Packards,  all  2-ton  models.  A  month  be- 
fore those  machines  were  respectively  in  Buffalo  and  Detroit. 
Ten  days  before  they  had  been  swung  out  of  the  hold  of  a 
steamer  at  Havre,  they  had  received  their  last  finishing 
touches  at  the  hands  of  American  engineers,  and  had  then 
been  sent  by  road  to  an  important  automobile  depot  outside 
Paris,  where  they  formed  part  of  a  fleet  of  6,000  automobiles 
of  every  known  make  and  type,  ready  to  be  moved  to  the 
front  in  accordance  with  orders  from  headquarters.  This 
reserve  depot  is  not  the  only  one  maintained  by  the  Allies  in 
France.  In  the  center  is  another  important  station  where 
an  equally  large  number  of  automobiles  is  maintained  for 
such  calls  as  the  headquarters  staff  thinks  it  necessary  to 
send  out.  We  are  all  in  ignorance  of  the  general  plan,  and 
it  would  serve  us  little  to  know  it.  But  this  much  can  be 
perceived — that  at  a  certain  critical  moment  the  general  staff 
may  decide  to  rush  some  momentarily  weak  point,  and  when 
that  moment  arrives  it  will  be  necessary  to  move  the  men 
up  quicker  than  they  can  be  transported  by  train.  This  is 
one  of  the  few  romances  of  war,  that  troops  who  are  30j  40, 
50  or  60  miles  away  can  in  a  few  hours  be  carried  forward 
and  Hung  into  the  battle  line  before  the  enemy  has  had  time 
to  realize  their  existence.  This  happened  in  the  rout  of  the 
Germans  crowding  on  Paris — and  it  may  happen  again. 

The  two  convoys  in  which  we  are  interested  were  engaged 
in  no  such  dashing  scheme.  They  had  laid  in  the  reserve 
depot  3  days  when  the  order  came  to  move  them  up  to  the 
gare  regulatrice — the  railroad  distributing  depot — occupied 
by  the  5th  army  corps.  At  7  a.  m.  the  next  morning  they 
moved  away  to  a  signal  given  by  whistle. 

Never,  until  I  joined  this  convoy,  did  I  realize  the  import- 


ance of  good  drivers  for  automobile  trucks.  In  reality  there 
were  two  convoys,  for  the  twenty  Pierces  and  the  twenty 
Packards  were  in  the  hands  of  different  officers,  having  iden- 
tical orders  and  instructions  to  keep  in  touch  with  one  an- 
other. The  Packards  went  away  first,  although  the  order 
should  have  been  inverted,  for  it  was  soon  evident  that  the 
Pierces  were  governed  for  a  higher  speed.  However,  matter* 
soon  righted  themselves  outside  Paris,  when  the  Packards 
were  drawn  up  to  wait  for  a  straggler  and  the  Pierces  went 
ahead.  After  3  hours'  running  with  the  convoy  of  Pierces,  the 
truth  was  impressed  that  there  is  nothing  more  monotonous 
than  traveling  with  a  well  regulated  convoy.  A  marechal  des 
logis,  a  meek,  unmilitary  type  of  man  with  little  initiative,, 
rode  on  the  first  truck  and  let  things  take  their  course.  The 
driver  of  the  leading  truck  was  a  professional  chauffeur  who- 
had,  up  to  a  week  before,  been  at  the  wheel  of  an  armored 
car.  He  understood  automobiles,  he  had  a  mechanical  in- 
stinct which  put  him  at  ease  with  a  make  of  machine  he  had 
only  known  for  a  few  hours,  and  his  knowledge  of  the  country 
was  sufficient  to  remove  all  hesitancy  at  cross  roads.  Thus  the 
officer  buried  himself  in  his  greatcoat,  or  awoke  to  smoke  a 
cigarette,  and  occasionally  to  look  back  at  the  line  of  truck? 
trailing  over  the  sand-colored  road.  If  there  were  any  in- 
experienced drivers  in  the  convoy,  they  knew  enough  not  to- 
make  themselves  conspicuous.  Each  man  kept  his  position  in 
the  column,  maintaining  his  regulation  pace  of  30  yards  from 
the  truck  ahead,  and  when  occasional  stops  were  made  nt  the 
entrance  to  important  villages,  it  was  to  discover  that  there 
were  no  stragglers,  and  that  there  were  no  interpositions  in 
the  numbers  1  to  20  carried  on  the  tailboard  of  each  truck. 
At  each  of  these  stops  the  touring  car  bringing  up  the  rear 
would  run  to  the  head  of  the  column,  report  to  the  officer  and 
receive  instructions  from  him,  and  5  minutes  later  the  column 
would  be  on  the  move  again.  A  railroad  train  never  moved 
with  greater  regularity,  and  during  the  2  days  I  spent  with 
them  I  never  saw  a  driver  in  this  convoy  open  his  tool  box 
or  do  any  other  work  on  the  truck  than  the  removal  of  the 
floorboards  to  give  him  the  benefit  of  the  heat  of  the  motor. 

The  second  column,  to  which  I  dropped  back  in  quest  of 
more  incidents,  was  in  charge  of  a  young,  energetic  marechal 


Left  —  Column  of 
Packard  trucki  lined 
up  In  a  village  back  of 
the  flrlno,  line 


Right  —  Some  of 
the  Pierce  war  oup- 
p)y  truck*  on  the 
road  in  France 
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A  supply  column  of  Pierce  trucks  In  the  service  of  th«  French  army 

des  lopis.  who  had  not  been  long  in  discovering  that  he  had 
been  (riven  a  difficult  task.  Five  of  his  twenty  drivers  were 
green  hands,  and  those  Ave  men  were  capable  of  disorgan- 
izing the  entire  convoy.  Even  on  a  straight,  easy,  road  the 
difference  between  the  two  convoys  was  apparent.  On  hills 
men  clung  to  top  gear  much  longer  than  was  necessary;  when 
when  they  tried  to  change  down  they  fouled  their  geara,  came 
to  a  stop,  allowing  the  truck  behind  to  close  up  to  such  an 
extent  that  there  was  danger  of  a  collision.  The  order  in 
which  they  were  numbered  was  not  long  maintained.  The 
good  drivers  got  in  the  front,  the  first  half  dozen  vehicles 
came  along  with  some  regularity,  while  the  others  followed 
at  varying  intervals,  and  one  man  was  nearly  always  an  hour 
behind  the  leader. 

During  the  afternoon,  when  traveling  over  the  hilly  country 
between  Meaux  and  Lizy-sur-Ourcq,  where  one  of  the  fiercest 
phases  of  the  Battle  of  the  Marne  was  fought,  the  driver  of  a 
Packard  used  his  brakes  in  such  a  way  that  he  bogged  his 
truck  in  onjs  of  the  ditches  used  last  September  by  the  Ger- 
mans in  their  retreating  fight  over  this  country. 

It  was  almost  dusk  when  this  incident  occurred.  Experi- 
enced men  might  have  had  the  truck  out  in  half  an  hour,  but 
the  green  hands  labored  with  pick,  shovel,  and  rope  for  a 
couple  of  hours  before  the  Packard  was  back  on  the  road.  It 
was  then  dark;  only  side  lamps  were  fitted  and  not  a  man  in 
the  convoy  knew  the  road.  The  next  trouble  was  on  a  wind- 
ing down  grade,  when  a  driver  charged  a  tree  in  endeavoring 
to  get  round  a  bend.  His  radiator  was  damaged,  but  by  fre- 
quent stoppages  for  water  he  was  able  to  keep  going.  Before 
midnight  the  inexperienced  men  were  physically  exhausted; 
the  more  competent  drivers  were  suffering  from  nerves,  and 
the  blunt  expressions  of  opinion  which  were  passed  from  man 
to  man  did  not  tend  towards  harmony.  It  was  not  until 
l  a.  m.  that  the  convoy  ran  into  the  gendarmerie  courtyard 
indicated  as  the  stopping  place  for  the  night  But  the  last 
few  yards  brought  another  accident.  One  of  the  men,  worn 
out  and  nervous  with  the  work  he  was  little  accustomed  to 
perform,  missed  the  entrance  to  the  yard  and  took  his  truck 
on  a  bee  line  for  a  low  bank.  The  Packard  mounted  it,  but 
in  doing  so  smashed  its  crankchamber.  The  men  were  dis- 
missed at  something  after  1  a.  m.;  the  convoy  of  Pierces, 
which  had  left  Paris  at  the  same  time,  had  reported  in  at 
6  o'clock,  and  the  men  had  all  been  off  duty  at  6.80  p.  m. 

Men.  Not  Trucks,  at  Fault 

Next  morning  the  Pierce  convoy  was  ready  to  move  off  at 
8  o'clock,  every  unit  being  in  perfect  shape.  The  second  con- 
voy, had  one  truck  which  must  be  towed  and  a  second  which 
needed  frequent  applications  of  putty  and  water  to  its  radi- 
ator. Thus,  in  the  first  column  the  men  were  enthusiastic 
on  the  subject  of  American  trucks.    In  the  second,  while  they 


had  sufficient  sense  to  recognize  that  the  men  and  not  the 
trucks  were  at  fault,  there  was  no  superfluous  enthusiasm 
on  any  subject. 

The  fault  was  that  men  had  been  selected  without  sufficient 
inquiries  as  to  their  ability  to  handle  a  truck,  the  govern- 
ment driving  license  being  considered  sufficient  guarantee. 
One  man  admitted  that  he  had  never  previously  driven  any- 
thing but  a  motorcycle.  Another,  evidently  the  son  of  a 
wealthy  family,  had  had  just  sufficient  driving  experience 
on  one  of  his  father's  cars  to  get  the  government  ticket.  The 
lurid  remarks  of  a  professional  Paris  chauffeur  who  was 
obliged  to  drive  behind  the  young  man  of  wealth  would  be  in- 
teresting reading,  if  they  could  be  translated. 

Trucks  Climb  Hill  Well 

The  Pierces  moved  ahead  and  were  not  seen  again  until 
night  Despite  the  truck  in  tow  and  the  vehicle  with  the 
leaky  radiator,  the  second  convoy  moved  forward  much  bet- 
ter than  on  the  previous  day;  the  men  were  shaking  down  to 
their  work.  Nevertheless,  the  marechal  des  logis  was  kept 
busy  running  up  and  down  the  line  in  his  endeavor  to  prevent 
some  of  the  stragglers  dropping  off  altogether.  As  the  man 
at  the  head  of  the  column  was  unacquainted  with  the  country, 
I  offered  to  act  as  pilot  into  and  through  the  town  of  Chateau- 
Thierry.  There  are  two  roads  out  of  this  pillaged  and  bom- 
barded riverside  town,  one  of  them  comparatively  easy,  the 
other  very  difficult  to  climb.  In  order  to  have  the  opportunity 
of  seeing  what  the  trucks  and  drivers  could  do  under  really 
severe  conditions,  I  took  the  difficult  road,  and,  getting  into 
low  gear,  watched  the  convoy  climb  the  greasy  hill  side. 
Nothing  happened;  at  the  sight  of  the  hill  and  the  thick  mud 
all  the  men  got  into  low  gear  and  the  hill  was  climbed  with 
more  regularity  than  any  previous  portion  of  the  road  had 
been  covered. 

Our  journey  ended  at  Fismes,  where  there  is  a  railroad  sta- 
tion from  which  these  trucks  have  to  deliver  food  and  am- 
munition to  the  troops  billeted  in  the  villages  and  farms 
around,  and  in  the  firing  line  a  few  miles  to  the  north.  In 
this  stage  of  the  war  the  work  is  of  a  very  regular  nature, 
adhering  closely  to  a  prepared  schedule.  The  movement  of 
the  troops  is  measured  in  inches  and  yards,  thus  day  after 
day  these  American  trucks  going  out  from  the  station  to  the 
bivouacs,  or  to  designated  points  immediately  behind  the 
trenches,  with  as  much  regularity  as  they  might  undertake 
a  delivery  service  at  home. 

Before  they  were  put  into  this  service  there  were  some 
staff  changes.  The  men  who  had  shown  their  incompetence 
on  the  initial  run  were  removed  from  the  steering  wheel  and 
replaced  by  others  of  proved  ability.  Whereas  on  our  rua 
to  the  front  there  had  been  but  one  touring  car  for  twenty 
trucks,  there  were  two  for  each  convoy — one  ahead  and  one 
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•stern— for  all  the  work  along  the  front.  The  mistakes 
which  only  entailed  a  delay  on  the  run  from  Paris  would 
certainly  be  followed  by  death  or  capture  when  working  near 
the  firing  line.  Further,  at  least  two  men  were  carried  on 
each  truck,  and  both  were  armed,  for  although  it  is  not  the 
business  of  the  supply  columns  to  fight,  the  men  have  to  be 
prepared  to  resist  an  attack. 

The  district  in  which  these  two  American  columns  are  now 
working  was  the  scene  of  one  of  the  most  bitter  phases  of  the 
Battle  of  the  Aisnc.  At  that  time  the  lines  here  were  held 
by  the  English,  who  drove  the  enemy  back,  step  by  step  until 
they  got  them  over  the  rivers  Vesle  and  Aisne,  and  into  the 
heights  above  the  Aisne,  where  they  have  been  strongly  en- 
trenched for  some  time.  Much  of  the  work  has  to  be  done 
away  from  the  main  highways,  the  surfaces  being  equivalent 
to  those  of  the  average  country  road  in  Indiana  or  Ohio  at 
this  period  of  the  year.  At  places,  where  shells  have  fallen, 
or  traffic  has  been  particularly  heavy,  it  is  necessary  to  go 
further  west  to  get  the  equivalent  of  the  roads  over  which  the 
columns  are  working.  The  difficulties  are  increased,  too,  by 
the  fact  that  there  is  more  traffic  than  on  similarly  surfaced 
roads  at  home.  Despite  efforts  to  keep  traffic  as  much  as  pos- 
sible moving  in  one  direction,  there  must  be  a  certain  amount 
of  passing.    The  congestion  in  these  small  railroad  stations, 


of  no  importance  until  war  broke  out,  is  difficult  to  describe. 
It  is  like  a  busy  approach  to  the  New  Jersey  ferry,  with  the 
space  reduced  one  half,  all  the  civilians  removed,  and  auto- 
mobiles representing  90  per  cent  of  the  traffic. 

Noises  of  War  Many — Signs  Frw 

As  to  the  direct  signs  of  war,  there  arc  few.  There  are 
more  sounds  than  signs.  The  boom  of  the  heavy  artillery,  the 
sharp  crack  of  the  French  75  mm.  guns,  the  hiss  and  plop 
of  shells  maintain  an  unending  conceit,  but  nobody  but  a 
newcomer  pays  any  attention  to  them.  It  is  so  impersonal, 
there  is  so  little  to  see — men  may  remain  within  sound  of  the 
guns  for  weeks  without  seeing  a  battery  in  action — that  until 
a  shell  drops  in  the  immediate  neighborhood  the  truck  drivers 
look  upon  their  business  as  the  real  thing  and  the  fighting 
something  distant  and  intangible  which  does  not  directly  con- 
cern them  in  any  way. 

These  forty  American  trucks  I  was  able  to  follow  to  the 
front  represent  but  a  small  company  of  the  American  auto- 
mobiles now  serving  with  the  Allies.  The  present  time  is  one 
of  repairs  and  preparation,  and  the  arrival  of  foreign  ma- 
chines in  big  quantities  is  making  it  possible  to  overhaul,  and 
replace  when  necessary,  the  French  trucks  having  been  on 
duty  since  the  outbreak  of  hostilities. 


Recent  Court  Decisions — Driver  Loses 


By  George  F. 


ALABAMA  court  refuses  to  let  woman  driver  recover  dam- 
ages for  injuries  from  a  motorist. 
In  a  recent  Alabama  case  a  woman  started  an  action  for 
damages  for  injuries,  alleging  that  a  motorist  was  negli- 
gent in  failing  to  stop  his  car  when  her  horse  became  fright- 
ened. The  horse  upset  the  buggy  in  a  ditch  and  the  woman 
was  thrown  out  and  injured. 

The  court  said  that  the  common  law  rules  requiring  rea- 
sonable care  on  the  part  of  automobiles  to  avoid  injuring 
others  made  them  liable  only  for  negligence,  because  they 
had  the  right  to  use  the  highway  in  common  with  other  ve- 
hicles and  further,  that  the  rule  is,  and  always  has  been, 
that  while  a  person  may  travel  on  a  highway  with  a  convey- 
ance, or  a  loaded  vehicle  which  is  liable  to  frighten  horses, 
he  must,  while  doing  so,  exercise  reasonable  care  to  avoid  ac- 
cidents and  injury  to  others  traveling  on  the  highway. — 
StcCray  vs.  Sharpe,  66  South  (Alabama)  441. 

Discount  and  Commission 

In  a  late  Georgia  case  the  court  held  that  a  contract,  in 
order  to  provide  for  a  discount  and  a  commission,  must  be 
clear  in  its  provisions  referring  to  them. 

The  court  said  that  when  a  contract  is  too  vague  and 
indefinite  as  to  the  relation  established  between  the  parties, 
and  it  is  impossible  to  determine  whether  a  contract  is  one 
of  agency  or  purchase,  both  a  discount  on  the  price  of  cars 
purchased  and  a  commission  on  the  selling  price  ,  being 
claimed,  the  discount  and  the  commission  are  so  inconsistent 
ts  to  be  incapable  of  enforcement,  unless  it  is  alleged  that 
there  is  a  discount  and  a  commission  in  addition  thereto. — 

Jonen   rn.    AmericHB    Automobile   Co.,  83  S.  E.  (Georgia) 

642. 

Conditional  Sale  Held  Valid 

In  a  recent  Missouri  case  a  conditional  sale  was  attacked 
but  was  held  to  be  valid  by  the  court. 

A  manufacturer  had  sold  an  underground  gasoline  tank 
.^Hifional  sale.  No  part  of  the  purchase  price  had 
w  "Id  The  Party  buying  the  tank  subsequently  resold 
ITI  ."other  party  who  purchased  it  in  good  faith.  The 


resale  was  in  violation  of  the  conditional  sale  contract  and 
the  manufacturer  brought  an  action  of  replevin  to  recover 
back  the  tank. 

The  Missouri  statute  required  that  conditional  sales  con- 
tracts be  acknowledged  and  filed  like  chattel  mortgages. 

The  court  decided  that  when  the  statute  governing  condi- 
tional sales  refers  to  the  statutes  on  chattel  mortgages,  and 
the  latter  are  modified,  the  former  arc  also  modified  by  im- 
plication. Filing  in  the  office  of  the  recorder  of  deeds  by 
the  manufacturer  was,  therefore,  held  to  be  sufficient  notice 
to  the  person  who  took  the  property  on  the  resale.  The 
manufacturer  was  allowed  to  have  its  property  back. — 
Company  v».  Garwitz,  170  S.  W.  (Misaouri)  927. 

Motorist  Responsible 

A  motorist  has  no  right  to  assume  that  a  pedestrian  who 
is  walking  in  a  place  secure  from  danger  when  first  seen 
will  continue  to  exercise  ordinary  care  not  only  in  crossing 
a  Btreet  but  in  continuing  on  his  way. 

A  pedestrian  sued  a  motorist  to  recover  damages  for  be- 
ing run  down  and  injured  by  the  former's  automobile.  It 
was  decided  that  the  motorist  had  no  right  to  assume,  as  he 
turned  down  the  state  highway,  that  the  pedestrian  would 
continue  in  the  direction  he  was  going,  unless  he  gave  rea- 
sonable notice  of  his  intention  of  going  in  another  direction. 
The  pedestrian  was  therefore  allowed  a  judgment  against  the 
motorist.— Lane  v».  Sergeant,  217  Federal,  237. 

Conviction  Not  Proper 

In  a  criminal  action  the  state  must  show  that  the  road 
where  a  motorist  exceeded  the  speed  limit  was  a  "public 


A  motorist  was  arrested  and  convicted  for  operating  his 
motor  car  on  a  public  road  at  a  greater  speed  than  18  miles 
an  hour.  He  appealed  from  the  conviction  on  the  ground 
that  it  had  not  been  proved  that  the  road  upon  which  the 
automobile  was  running  was  a  public  highway. 

The  court  thereupon  held  that  his  conviction  was  improper 
and  must  be  reversed—  A  Hen  en.  State,  169  S.  \V.  (Texas) 
1161. 
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Braking  with  Safety 


EDITOR  The  Automobile: — Putting  the  brakes  on  a  car  running  at  a 
speed  in  excess  of  20  miles  an  hour  on  a  slippery,  hard  surface,  such  as 
asphalt,  is  a  proposition  that  is  accompanied  by  so  much  risk  that  it 
should  be  dealt  with  effectively.  While  traveling  down  an  important  avenue 
during  the  last  rainstorm  a  horse  vehicle  suddenly  attempted  to  cross  in  front 
of  my  car.  I  instinctively  put  on  the  brake  as  hard  as  I  could  and  locked  the 
rear  wheels.  The  result  is  that  I  transformed  my  car  into  a  virtual  sled  and 
crashed  sideways  into  the  sidewalk,  breaking  my  rear  right  wheel.  This  set 
my  mind  to  work  and  as  a  result  I  have  evolved  a  sand  box  arrangement  by 
means  of  which  an  extra  hard  pressure  on  the  foot  brake  trips  a  small  trig- 
ger and  releases  a  flow  of  sand  in  front  of  the  rear  wheels.  This  can  be  set 
in  damp  weather  and  the  feeling  of  security  it  gives  in  traveling  on  wet  pave- 
ment is  remarkable. 

New  York  City.  F.  K.  B. 


Communications 

q  The  e-Utor  of  the  Rostrum  is 
anxious  to  secure  from  car 
users  and  others  communications 
dealing  with  the  overcoming  of 
difficulties,  in  making  repairs 
and  in  the  numberless  other 
phases  of  every-day  automobil- 
ing.  This  department  to  mutual 
and  is  a  common  ground  upon 
tchlch  an  interchange  of  Meat 
and  opinions  can  be  made  as 
freely  as  In  the  clubroom. 

q  The  ingenuity  of  the  motorist 
who  has  his  own  parage  and 
enjoys  working  upon  his  car  is 
originally  responsible  for  many 
of  the  improvements  made  by 
manufacturers.  In  fact,  it  is 
known  that  every  maker  is  more 
than  anxious  In  learn  the 
opinions  of  the  users  of  cars 
and  is  more  than  anxious  to  ben- 
efit from  the  experience  gained 
by  the  mass  of  aulomobilists 
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Advantages  of  Various  Cylinder  Shapes 


DITOR  The  Automobile:— Would  you  kindly  explain 
the  superiority  and  relative  power  of  the  T-head,  L- 
head  and  I -head  motors? 


Asbury  Park,  N.  J.  H.  A.  Stkinek. 

— The  advantages  of  T-,  L-  and  I-head  motors  have  been 
discussed  at  considerable  length  and  no  definite  answer  that 
has  satisfied  all  automobile  engineers  has  been  arrived  at. 
This  is  evidenced  by  the  fact  that  there  is  a  large  percentage 
of  devotees  to  each  type.  The  advantages  claimed  for  the 
T-head  are  principally  in  the  ability  to  use  large  valves  with- 
out getting  too  great  an  overall  tength  to  the  motor.  The 
valves,  instead  of  being  in  one  long  straight  line,  arc  in  two 
lines  on  each  side  of  the  cylinder.  The  advantage  claimed 
for  the  L-head  is  that  it  needs  but  one  camshaft,  also  that 
the  number  of  parts  in  driving  the  valves  is  correspondingly 
cut  down  and  a  clean  exterior  can  readily  be  secured  with 
a  more  accessible  arrangement  of  the  auxiliaries.  The  ad- 
vantage claimed  for  the  I-head  motor  is  that  the  combustion 
space  can  be  more  nearly  hemispherical  and  hence  approach 
what  would  be  theoretically  ideal  for  the  elimination  of  heat 
losses  through  exposed  surface.  These  sum  up  the  principal 
advantages  claimed  for  each  type  of  cylinder,  although  there 
are  many  other  constructional  and  detail  questions  which 
are  also  urged  but  which  really  are  more  a  matter  of  indi- 
vidua!  design  than  of  fundamental  principle. 

Using  Crankcase  Oil  for  Gearbox 

Editor  The  Automobile:— 1— Are  the  so-called  anti-rust 
preparations  injurious  to  the  cooling  system? 

2 —  Would  a  reviver  of  enamel  brighten  up  my  fender*  or 
would  you  advise  varnish? 

3 —  Where  can  I  get  the  1915  Blue  Book  for  New  York 
State?  Has  it  been  revised  so  as  to  give  roads  that  were 
completed  last  fall? 

4 —  I  have  found  that  the  higher  test  gasoline  I  use,  the 
more  power  I  get  and  the  hotter  my  engine  gets.  Will  I 
injure  my  motor  by  using  a  mixture  of  motor  and  illuminat- 


ing gasoline  if  the  water  circulates  freely  and  does  not  boil? 
The  dealer  tells  me  his  motor  gas  tests  64  and  the  illuminat- 
ing gas  72-76  and  sometimes  more. 

6—1  have  a  1913  model  25  Buick  and  the  instructions  are 
to  use  gas  engine  oil  in  the  transmission.  I  change  the  oil  in 
the  crankcase  about  every  500  or  600  miles.  Would  the  oil  I 
take  out  be  all  right  to  use  in  the  transmission  or  would 
it  wear  the  gears?  I  use  it  on  harvesting  and  sawing  ma- 
chinery and  gas  engines  and  it  seems  to  lubricate. 

6— Would  straining  it  purify  it  or  would  it  need  to  be 
filtered  or  are  the  lubricating  properties  gone? 

Lebanon,  N.  Y.  W.  J.  Fisk. 

—  1 — We  have  had  no  reports  of  where  any  of  the  prep- 
arations which  are  on  the  market  that  are  sold  especially 
for  automobile  radiators  have  done  any  harm.  There  are 
occasions,  however,  where  boiler  compounds  have  been  used 
which  contain  corrosive  substances  that  have  acted  injuri- 
ously on  the  radiator  and  water  connections.  For  this  rea- 
son before  using  any  preparation  it  should  be  known  that  it 
is  intended  particularly  for  radiators  and  nothing  else. 

2 — Varnish  would  probably  brighten  up  your  fenders  sat- 
isfactorily. Before  applying  the  varnish  it  is  necessary  to 
be  particularly  sure  that  the  surface  is  clean  and  bright. 
The  varnish  then  used  should  be  the  best  grade  of  finishing 
varniRh. 

.1-The  Blue  Books  for  1915  will  be  published  in  April. 
They  will  be  revised  to  contain  all  the  roads  finished  up  to 
the  time  of  going  to  press. 

4 —  As  long  as  the  cooling  water  does  not  boil  it  is  certain 
that  the  motor  is  operating  within  the  safe  range  of  tem- 
perature. 

5 —  It  is  a  good  idea  to  use  the  oil  from  the  crankcase  in 
the  gearbox.  After  use  for  considerable  time  in  the  motor 
the  oil  takes  on  a  gummy  consistency  which  renders  it  unfit 
for  good  motor  lubrication  but  good  for  use  in  lubricating 
the  gears  in  the  gearbox  on  account  of  its  tendency  to  adhere 
to  the  gear  teeth. 

fi— It   is  better  to  strain   it   for  use  in   the  gearbox. 
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Inquiries 


<J  The  purpose  of  the  fCastrum 
department  is  primarily  to  aid 
in  the  solving  of  motorists'  prob- 
lem: Reader*  of  Thi  Aitomo- 
■UJC  are  requested  to  allow  ou< 
editorial  .taff  aid  in  the  solution 
of  difficulties  a»  thej  arise  and 
perhaps  through  this  assistance 
reduce  the  cost  of  upkeep  of 
theie  cars  and  gain  a  useful 
knowledge  in  the  economical 
phases  of  the  vehicles  which 
thru  use  for  recreation  or  busi- 


-"t iwurcrj  ore  maiie  buih 
through  the  mails  and  thrauoh 
these  columns,  the  only  require- 
ments being  that  the  letters  are 
legibly  written  on  one  side  of 
the  paper,  and  are  accompanied 
by  the  name  and  address  of  the 
sender  in  order  that  they  may  br 
taken  care  of  through  the  mails 
should  that  be  deemed  advisable 
A  nam  de  plume  trill  be  used 
should  the  sender  so  desire^ 

mm*  ■  W  Llr| 


Principles  of  the  High-Tension  Magneto 

Editor  The  Automobile:— Will  you  kindly  explain  through  the  Rostrum  the  principles 
upon  which  a  high-tension  magneto  is  constructed?  I  would  also  like  to  know  how  this  differs 
from  a  low-tension  magneto  with  which  a  high  tension  spark  plug  is  used  and  also  how  it 
differs  from  a  magneto  which  is  used  in  connexion  with  a  low  tension  make  and  break  system 
such  as  is  commonly  employed  for  motor  boats? 

New  York  City.  M.  F.  B. 

— The  principles  employed  in  the  high-tension  magneto  in  which  a  high-tension  current 
is  given  by  the  instrument  itself  and  the  low-tension  magneto  in  which  a  high-tension  cur- 
rent is  secured  by  an  external  coil,  are  not  fundamentally  different.  Speaking  in  an  elemen- 
tary manner,  the  only  difference  between  the  two  is  that  the  high-tension  instrument 
contains  the  coil  within  itself,  while  the  low-tension  instrument  used  in  connection  with 
high-tension  ignition  has  an  external  coil. 

With  the  high-tension  magneto  it  is  general  practice  to  put  the  secondary  winding 
which  produces  the  high-tension  current  on  the  same  armature  upon  which  is  located  the 
primary  winding.  With  the  low-tension  magneto  using  the  high-tension  spark  system  the 
low-tension  current  is  produced  by  the  primary  winding  on  the  armature  of  the  instrument 
and  the  high-tension  current  is  produced  by  an  exterior  step-up  coil.  In  either  case  the 
high-tension  current  is  induced  by  an  abrupt  interruption  of  the  primary  circuit.  The 
phenomenon  of  induction  is  relied  upon  to  produce  the  high-tension  current  in  either 
case.  In  one  make  of  magneto,  which  is  really  a  compromise  between  the  high-  and  low- 
tension  types,  the  coil  is  not  wound  on  the  ai mature  but  is  entirely  separate  from  it  and 
detachable.  It  is  housed,  however,  in  the  arch  of  the  magnets.  There  are  other  magnetos 
which  do  not  carry  the  secondary  coil  upon  th*  armature  but  in  which  the  secondary  winding 
is  an  integral  part  of  the  machine  itself. 

In  the  low-tension  instrument  used  in  connection  with  a  low-tension  make  and  break 
system  only  one  winding  is  used  with  no  secondary  coil.  The  primary  circuit  is  completed 
at  the  make-and-break  mechanism  in  the  cylinder  and  when  the  circuit  is  broken  i 
electric  arc  is  drawn  which  ignites  the  combustible  charge  in  the  cylinders. 


Spark  Retarded  in  Overhauling  Motor 

Editor  The  Automobile: — I  have  a  four-cylinder  Max- 
well equipped  with  Splitdorf  magneto  ignition  system.  The 
magneto  ia  in  good  condition  such  as  the  points,  distributer, 
spark  levers,  etc.,  but  there  seems  no  noticeable  increase  in 
running  of  the  motor  when  you  advance  the  spark.  This  car 
has  been  overhauled  recently  by  a  reliable  concern.  Will 
you  kindly  tell  me  what  can  be  wrong  with  it? 

Buffalo,  N.  Y.  J.  Smith. 

—Since  the  magneto  is  in  good  condition  it  would  seem 
very  possible  that  when  the  motor  was  overhauled  and  the 
magneto  re-nttached  to  the  engine  that  probably  an  error 
in  its  timing.  If  the  throttle  is  opened  and 
does  not  pick  up  in  speed  it  would  seem  evident 
that  the  magneto  had  been  timed  very  late  and  it  is  sug- 
gested that  an  earlier  timing  be  given  it.  This  can  be  done 
by  advancing  the  magneto  driving  gear  one  or  two  teeth  in 
relation  to  the  gear  which  drives  it.  Try  shifting  it  one 
tooth  further  forward  first. 


Sizes  of  S.  A.  E.  Tap  Drills 

Editor  The  Automobiic: — Will  you  please  give  me  the 
siie  of  tap  drills  for  the  A.  L.  A.  M.  or  S.  A.  E.  threads  in 
1-16  from  1-4  to  1  inch  inclusive? 

Jacksonville.  Fla.  R.  A.  Schell. 

—The  tap  drill  sizes  for  the  S.  A.  E.  threads  from  1-4  to 
1  inch  inclusive  by  steps  of  1-16  inch  are  given  in  the  fol- 
lowing table: 

Hin  of  Taps  Drill  Sliea' 

Thread*  Inch 

1-1   Inch    i    IV   ...  T-tt 

',-1*  im  h  x  .'»   !•-«•» 

3-«    In.-h  x  2*  2t-«« 

:-]•>  in.  Ii  x  2»    J-* 

1-.'    in.  Ii  x  2'>    

in.  h  i  is....  •  

:>-*    lr>r  h  X   1*  ....  •••• 

!>'<>>  x  !«   »■»« 

1-1    inch  x  I*.   «•*« 

:-»  uwh  x  i  <    sJ-JJ 

1   Inch  x  14  

~*  The  I  up  *h«!l  >'<•  l*t«'-<"  ■»■'-  inch  nn,\  .»•«  In.  h  Inner 


and 


Spiral  Gear  in  M.  &  S.  Differential 

Editor  The  Automobile: — Will  you  please  describe 
illustrate  with  drawings  the  M.  &  S.  differential? 

Tifton,  Ind.  E.  G.  D. 

— The  M.  &  S.  differential  has  spiral  teeth  cut  in  an  angle 
of  45  degrees  to  take  the  place  of  the  bevel  pinions  as  used 
in  the  bevel  gear  differentials  or  spur  pinions  in  the  spur 
gear  types.  In  Fig.  1  is  shown  the  spiral  gear  A  which  fits 
to  the  inner  end  of  each  axle  driveshaft.  This  gear  meshes 
with  two  other  spiral  gears  R  placed  diametrically  opposite 
one  another  and  hesides  these  there  is  another  set  of  these 
gears  which  mesh  with  a  gear  corresponding  to  the  gear  A 
but  connected  with  the  other  axle  driveshaft.  Gears  A  and 
B  are  connected  by  two  other  spiral  gears  C  placed  in 
diametrically  opposite  positions  with  their  axes  at  right 
angles  to  the  gear  B. 

This  practically  completes  the  mechanical  makeup  of  the 
M.  &  S.  differential  consisting  of  eight  spirally  cut  gears 
which  to  again  mention  are  located  as  follows:  Two  on  the 
inner  ends  of  the  axle  driveshafts  and  six  in  the  housing 
which  carries  the  large  ring  gear  G  which  receives  the  drive 
from  the  propeller  shaft.  It  is  claimed  that  with  the  M.  A 
S.  differential  the  drive  instead  of  being  given  through  the 
wheel  which  meets  with  the  least  resistance  to  turning  is,  on 
the  contrary,  given  through  the  gear  which  offers  the  greater 
resistance.  For  instance,  if  one  wheel  were  raised  on  a  jack 
and  the  motor  was  started  the  raised  wheel  would  remain 
stationary  and  the  power  would  be  transmitted  through  the 
wheel  on  the  ground. 

Another  feature  claimed  for  the  M.  £  S.  differential  is  that 
in  turning  a  corner  both  the  inner  and  outer  wheel  aid  in 
driving,  the  division  of  the  power  between  the  two  wheels 
being  in  proportion  to  the  distance  required  to  be  traveled  by 


A  paper  on  the  M.  &  S.  differential  was  read  before  the 
Detroit  Section  of  the  Society  of  Automobile  Engineers  in 
September,  1913.  In  his  explanation  of  the  differential,  W. 
F.  Neuhl,  who  rend  the  paper,  said:  "The  two  axle  gears 
each  have  rotative  powers  through  tractive  distance  of  either 
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Fig.  1— View  of  the  M .  *  5.  differential  with  the  differential  homing 
cover  removed 


wheel,  when  the  car  is  turning,  or  one  wheel  has  to  travel 
a  longer  distance  than  the  other,  thereby  causing  the  six 
gears,  namely,  the  four  gears  B  and  Bl  and  two  gears  C 
which  are  anchored  in  the  gear  housing  to  rotate  on  their 
axes,  permitting  one  wheel  to  advance  proportionately  to  the 
retard  of  the  slow  wheel.  These  gears  always  present  the 
same  pulling  face  when  power  is  applied  to  the  master  or 
ring  gear  G  regardless  of  differentiation;  consequently 
equalizing  power  on  the  turn. 

"On  the  other  hand,  the  conventional  type  of  differential  is 
governed  slowly  by  the  tractive  effort  and  distance  of  travel 
of  the  wheels. 

"The  M.  &  S.  differential  is  automatic  the  same  as  the 
conventional  bevel  or  spur  type  and  operates  forward  or 
backward.  The  engine  can  be  used  as  a  brake  upon  the 
wheel  with  better  results  than  it  can  be  used  on  the  bevel 
or  spur  types.  It  is  standardized  in  size  and  can  be  ad- 
justed to  any  car  of  any  size  and  installed  in  any  flouting 
type  in  one  hour's  time." 

In  other  words  it  is  claimed  that  this  differential  fi'lfills 
all  functions  of  the  ordinary  type  and  instead  of  driving  the 
wheel  having  the  least  traction,  that  having  the  greatest  is 
given  the  more  power. 

How  to  Preserve  Chains 

Editor  The  Automobile: — I  found  by  personal  experience 
that  one  set  of  tire  chains  with  the  right  care  will  outlast  at 
least  two  pairs  without  any  care. 

Upon  examination  of  an  old  chain  it  will  be  found  that  all 


Fig.  2— Two  forma  of  cantilever.    Upper — One-quarter  elliptic  eantl 
lever.  Lower — One-half  elliptic  cantilever 


the  wear  and  strain  is  on  the  link  upon  which  the  cross  chain 
is  fastened. 

When  a  cross  chain  wears  through  and  breaks,  it  will  be 
found  a  good  plan  to  fasten  it  to  the  link  ahead  of  the  one 
it  was  previously  fastened  to  and  to  continue  said  operation 
until  all  the  cross  chains  have  been  changed. 

Cleveland,  O.  L.  A.  Kunzman. 

Grinding  Valves  on  Ford 

Editor  The  Automobile: — 1 — In  cranking  or  starting  my 
Ford  car  this  winter  I  use  hot  water,  pouring  it  on  the 
carbureter  to  cause  the  gasoline  to  vaporize,  but  when  the 
engine  starts  running  just  one  cylinder  will  fire,  turning  the 
engine  over  for  4  or  5  minutes  before  the  others  commence 
firing.  What  is  the  cause  for  this?  I  keep  the  plugs  clean. 
Sometimes  the  engine  will  miss  on  high  speed.  The  commu- 
tator was  worn  from  lack  of  oil  but  I  had  a  new  one  put  on. 
The  car  has  been  driven  5,000  or  6,000  miles.  The  compres- 
sion is  pretty  good.    Do  you  think  the  valves  need  grinding? 

2 —  Please  describe  how  to  grind  valves  on  Ford  cars. 

3 —  Have  also  had  trouble  with  the  carbureter  leaking.  I 
have  had  it  examined  but  could  find  nothing  wrong.  The  re- 
pairmen ground  the  valves  slightly  with  powdered  glaas. 
Also  used  shellac  on  the  float,  but  it  still  leaks. 

Agency,  Mo.  W.  R.  D. 

— 1 — It  is  probable  that  the  valves  need  grinding  if  they 
huve  not  been  ground  during  the  5,000  or  6,000  miles  you 
have  been  driving. 

2 —  Valves  are  ground  in  the  following  manner:  First  the 
valves  must  be  removed  by  draining  the  radiator,  remove  the 
cylinder  head,  remove  the  two  valve  covers  on  the  right  side 
of  the  engine,  raise  the  valve  spring  with  the  valve  lifting 
tool  and  pull  out  the  small  pin  under  the  valve  spring  seat. 
The  valves  can  then  be  lifted  out  by  the  head  preparatory  to 
grinding. 

In  grinding  use  a  prepared  paste  of  ground  glass  and  oil 
or  some  similar  good  compound.  A  convenient  way  to  use 
it  is  to  place  a  small  amount  in  a  flat  dish  adding  a  spoon- 
ful or  two  of  kerosene  and  a  few  drops  of  lubricating  oil  to 
make  a  thin  paste.  This  is  then  placed  sparingly  on  the 
bevel  seat  of  the  valve  and  it  is  then  rotated  back  and  forth 
through  a  period  of  about  a  quarter  turn  with  a  Ford  grind- 
ing tool.  This  operation  is  illustrated  in  Fig.  4.  After 
this  has  been  done  a  few  times  lift  the  valve  slightly  from 
the  Beat,  change  its  position,  and  then  continue  the  rotating 
motion.  This  is  continued  until  the  entire  surface  is  smooth 
and  bright  At  no  time  should  the  valve  be  turned  through 
u  complete  rotation  as  this  is  apt  to  cause  scratches  running 
around  the  entire  circumference  of  the  valve  and  seat.  When 
the  grinding  is  completed  the  valves  should  be  removed  from 
the  cylinders,  thoroughly  washed  in  kerosene,  and  the  valve 
seat  wiped  out.  Extreme  care  should  be  used  to  see  that 
no  abrasive  substance  gets  into  the  cylinder  or  valve  guide. 
This  can  be  avoided  if  the  grinding  paste  is  applied  sparingly 
to  the  bevel  face  of  the  valve.  Often  as  an  extra  precaution 
a  ball  of  cotton  waste  about  which  is  tied  a  cord  to  assist 
in  its  ready  removal  is  inserted  in  the  valve  port  to  keep 
the  abrasive  material  from  entering  the  cylinder. 

3 —  Regrind  needle  valve  and  replace  the  float. 

Not  Advisable  to  Port  Cylinders 

Editor  The  Automobile: — 1 — In  timing  a  four-cylinder 
3  3-4  by  5  1-8  motor  for  racing,  with  a  quick  getaway,  would 
it  be  advisable  to  port  the  cylinders? 

2 —  If  so,  at  what  point  above  the  top  of  the  piston  when 
the  piston  is  at  bottom  of  its  stroke? 

3 —  How  large  should  the  ports  be? 

In  order  to  use  a  large  amount  of  oil  on  the  bearings 
without  having  an  over-supply  in  the  combustion  chamber, 
I  cut  out  a  section  on  the  side  of  my  pistons,  or  the  r.kirt. 
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leaving  1  1-2  inch  of  same  at  the  bottom.  I  also  drilled 
boles  in  cutout  section.  This  lightens  the  piston  and  greatly 
reduces  friction. 

Skidmore,  Mo.  A.  L.  Carter,  Jr. 

— 1 — It  is  no  longer  practice  to  cut  auxiliary  ports  in  the 
bottom  of  the  cylinders,  and  it  would  not  be  advisable  to 
alter  your  motor.  It  would  mean  a  large  expense  and  in 
all  ordinary  circumstances  would  require  a  considerable 
amount  of  rearrangement  to  take  care  of  the  waterjacketing 
and  the  arrangement  of  the  manifold  and  it  probably  would 
give  no  material  gain. 

2 —  When  it  is  done  the  top  of  the  port  is  so  arranged  that 
the  piston  will  uncover  it  at  about  the  same  time  that  the 
exhaust  valve  opens  through  a  mechanical  operation. 

3 —  The  port  should  be  of  a  depth  such  that  when  the  pis- 
ton is  at  the  bottom  of  its  stroke  it  is  on  a  level  with  the  bot- 
tom of  the  port.  As  regards  the  amount  that  it  extends 
around  the  cylinder  this  will  have  to  depend  on  the  total 
valve  area  that  you  desire  and  the  size  of  the  exhaust  valve 
now  in  place. 

Chandler  Has  3.375-Inch  Bore 

Editor  The  Automobile: — 1 — The  Chandler  six  is  said  to 
develop  35-45  horsepower.  Will  you  kindly  advise  me  through 
your  columns  the  bore  and  stroke  of  the  Chandler  motor? 

2 — Kindly  explain  the  method  of  cooling  the  motor. 

South  Euclid,  O.  A  Reader. 

— 1 — The  Chandler  has  a  six-cylinder  3.375  by  5-inch  mo- 
tor. This  gives  an  S.  A.  E.  horsepower  rating  of  27.40  and 
a  piston  displacement  of  268.4.  Block  test  figures  are  not  at 
present  available  although  a  maximum  of  48  horsepower  is 
claimed. 

2 — The  motor  is  cooled  by  water,  circulated  by  means  of  a 
pump.  The  pump  is  a  centrifugal  design  which  forces  the 
water  through  the  jackets  and  then  through  a  honeycomb 
radiator. 

Quarter  and  Semi-Elliptic  Cantilevers 

Editor  The  Automobile: — What  is  the  difference  in  ac- 
tion and  what  advantage  has  one  over  the  other,  of  the  two 
illustrated  types  of  cantilever  spring  construction? 

Meadville,  Pa.  Raymond  E.  Devore. 

— The  difference  between  the  quarter-elliptic  cantilever 
and  the  semi-elliptic  cantilever  construction  as  shown  in  the 
illustrations,  Fig.  2,  is  not  so  great  as  would  be  gathered 
from  the  difference  in  appearance.  In  the  quarter-elliptic 
cantilever  the  entire  load  is  taken  by  the  short  length  of 
ipring  suspended  at  the  two  points.  As  a  natural  conse- 
quence this  type  of  spring  is  used  principally  on  light  cars 
and  was  a  common  type  of  suspension  for  the  cyclecar  of  a 
year  ago.  The  semi-elliptic  cantilever,  on  the  other  hand,  has 
a  three-point  connection,  one  point  at  the  axle  and  two  on 
the  frame  and  has  a  greater  length  of  spring  over  which  the 
flexure  is  taken.  The  Automobile  published  last  week  a 
discussion  on  the  cantilever  spring  question  which  went  more 
fully  into  the  engineering  details  of  this  question. 

Spark  Advanced  Too  Far 

Editor  The  Automobile: — I  have  a  model  35  Studebaker 
and  I  disconnected  the  pump  and  magneto  shaft  in  order  to 
take  up  a  little  play  and  also  adjusted  the  carbon  brushes.  I 
am  getting  a  good  spark  and  at  the  right  time,  but  when  I 
try  to  crank  the  motor  it  kicks  back.  Can  you  tell  me  where 
the  trouble  is  likely  to  be? 

Allston,  Masa.  G.  A.  W. 

 The  cause  of  the  trouble  is  that  the  spark  is  advanced 

far  enough  for  ordinary  running  but  is  too  far  for  cranking. 
The  result  is  that  the  spark  occurs  before  the  piston  has 
reached  upper  dead  center  and  the  explosion,  instead  of 
forcing  the  motor  ahead,  throws  it  back  in  the  reverse  direc- 
tion.  The  magneto  should  be  so  arranged  that  the  spark  oc- 
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Fig.  3 — Phantom  view  of  the  M.  a  S.  differential  showing  the  layout 
of  the  spiral  gear  compensating  mechanism 


curs  at  full  retard  on  exact  dead  center.  Magnetos  are 
generally  set  so  that  the  brake  in  the  primary  braker  box 
occurs  at  this  point. 

On  the  model  35  Studebaker  there  are  two  methods  of  con- 
necting the  pump  and  magneto  shaft,  one  is  adjustable  and 
the  other  is  not.  If  you  have  a  car  with  the  adjustable 
coupling  the  timing  may  be  altered  by  taking  the  pin  from 
the  circular  flange  of  the  coupling  and  shifting  the  coupling 
to  retard  the  spark  a  distance  of  one  hole  on  the  coupling 
flange.  If  the  car  you  have  does  not  have  the  adjustable 
coupling  you  will  have  to  disengage  the  timing  gears  and 
retard  the  magneto  gear  one  tooth. 

Loose  Rings  Cause  Spark  Trouble 

Editor  The  Automobile: — We  have  a  Ford  car  that  misses 
in  the  front  cylinder.  It  will  run  from  1  to  20  miles  and  then 
it  will  miss.  The  spark  plug  gets  oily  and  will  not  fire.  You 
can  put  in  a  new  plug  and  it  will  do  the  same  thing.  The 
valves  are  all  right.  There  have  been  new  cylinders  and  new 
pistons  put  in  the  engine.  It  has  run  about  600  miles  since. 
The  ignition  is  all  right.    It  has  a  master  vibrator. 

Round  Lake,  Minn.  Claude  II.  Jenkins. 

— Evidently  there  is  a  leakage  of  oil  due  to  loose  fitting 
rings  or  pistons.  Remove  the  piston  and  rings  and  examine 
them  carefully.  Replace  them  so  that  the  joints  of  the  three 
rings  will  be  equally  spaced  around  the  cylinder  as  it  is  pos- 
sible that  they  are  all  in  line  now. 


Fig.  4 — Illustrating  methods  of  removing  the  valve  spring  and  grind- 
ing the  valvea  on  a  model-T  Ford 
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Von  Marchthal's  System  for  Verifying 
or  Replacing  the  Division  Disks 
Used  for  Gear  Cutting 

INCE  it  has  become  widely  recognized  that  very  high 
^■fc  accuracy  in  the  cutting  of  the  wearing  surface*  of 
gear  teeth  is  indispensable  for  obtaining  silent  running 
and  for  reducing  wear  to  a  minimum,  so  that  the  silence  will 
continue  for  a  considerable  length  of  time  I  if  other  provisions 
for  this  purpose  are  also  made),  the  old  methods  for  i;.sur- 
ing  this  accuracy  have  naturally  been  improved,  the  eco- 
nomical pressure  of  series-manufacture  at  the  same  time  ren- 
dering it  necessary  that  the  improvements  should  be  simple. 
The  division  disks  with  graduated  holes  or  notches  commonly 
used  for  ordinary  lathe  and  milling-machine  work  must  now 
at  least  be  made  from  a  templet  which  itself  has  been  pro- 
duced under  all  possible  guarantees  of  accuracy.  And  those 
manufacturers  who  purchase  gears  from  specialists,  if  not 
in  possession  of  any  of  the  modern  gear-testing  machines, 
should  have  other  means  at  their  command  for  verifying 
their  accuracy  or  inaccuracy  minutely. 

E.  M.  von  Marchthal  of  Vienna  whose  patented  devices  in 
this  line  are  largely  based  upon  the  use  of  steel  balls  as 
measuring  units  sets  forth  in  Werkttattsterhnik  of  February, 
1914,  the  construction,  uses  and  advantages  of  his  system, 
paying  special  attention  to  their  employment  for  verifying 
the  divisions  of  pitch  circle  disks. 

His  development  of  the  subject  represents  one  side  of  the 
German  viewpoint,  according  to  which  great  accuracy  in 
gear-cutting  is  a  better  expedient  for  obtaining  silence  and 
durability  than  the  use  of  silent  chains  or  roller  chains, 
especially  in  connection  with  the  careful  heat  treatment  of 
the  gears  (to  avoid  slow  as  well  as  immediate  distortion  nfter 
quenching)  which  is  now  taken  up  rather  widely  among  Ger- 
man automobile  manufacturers.  Some  of  the  remarks  and 
illustrations  from  Marchthal's  article  are  here  reproduced. 

Opinions  are  divided  as  to  whether  the  generator  method  or 
the  division  method  gives  the  greater  accuracy  for  gears,  but 
lately  the  preference  has  swung  to  the  division  method  pro- 
vided the  milling  cutter  is  designed  specially  for  the  number 
of  gear  teeth  wanted  and  the  division  is  accurate.  It  is  urged 
against  the  generator  method  that  the  worm  mills  not  only 
arc  more  liable  to  warping  in  the  hardening  than  the  disk 
cutters  but  also  are  incapable  of  producing  a  theoretically 
correct  profile  of  the  gear  tooth,  always  and  unavoidably 


leaving  marks  of  the  notches  in  the  worm.  These  marks  could 
only  be  avoided  by  having  a  continuous  helical  cutting  edge, 
which  would  work  as  a  grinder,  and  unfortunately  no  ma- 
teria] is  known  which  would  not  be  rapidly  worn  down  by 
such  use. 

Graduated  division  disks  continue  therefore  to  be  necessary 
for  the  accurate  production  of  gears,  and  they  are  every- 
where produced  either  from  a  standard  templet  or  directly 
by  the  use  of  a  worm  and  wormwheel.  And  as  the  standard 
disk  in  the  first  place  hus  been  produced  in  the  same  man- 
ner, there  is  really  only  question  of  one  production  method 
to  insure  the  accuracy  of  the  graduation  and  that  one  depend- 


ing. 1— Simpleil  form  of  Marchthal  pitch  circle  divider.     Fig.  2- 
Magnlfying  caliper  for  uae  with  It  In  examining  dividing. dl.k. 


ing  upon  the  accuracy  of  the  worm  and  wormwheel.  But  the 
production  of  accurate  wormwheels  is  difficult  and  time-con- 
suming, as  all  specialists  in  this  line  know.  The  use  of  novel 
machine  elements  is  thus  indicated  as  desirable  for  securing 
accurate  graduation,  and  the  author's  patents  (German 
2<;<M«5  and  Austrian  58,501)  describe  the  method  he  has 
devised  by  making  use  of  the  very  high  degree  of  accuracy 
which  is  an  accomplished  industrial  fact  in  the  manufacture 
of  steel  balls. 

The  method  consists  in  placing  such  balls,  all  true  within 
an  error  of  (J. 001  mm.,  in  a  circle  and  susceptible  of 
being  reached  from  the  outside  by  means  of  an  index.  Fig.  1 
shows  the  instrument  in  its  simplest  form  in  face  view  and 


The  balls  arc  placed  in  a  groove  4  of  the  glasshard  disk  2, 
which  is  mounted  on  the  divider  shaft  1,  and  are  held  close 
together  in  this  groove  by  the  hardened  edge  of  disk  3.  It 
may  occur  that  the  balls  are  found  to  he  too  loose  in  thr 


Fig.  3— Showing  the  tcheme  of  unlvereal  pitch  circle  divider.   Fig  *—  Same  applied  In  co 


with  dividing. gear  of  milling  machine 
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(groove  when  they  are  placed  in  it,  but  this  can  be  remedied 
by  grinding  the  conical  surface  6  of  the  groove;  and  if  such 
grinding  were  continued  too  long,  bo  that  there  would  not  be 
room  for  the  last  ball,  similar  grinding  of  the  other  surface 
7  would  again  enlarge  the  circle.  Generally  it  ie  the  best 
plan,  however,  to  keep  the  groove  so  narrow  that  the  last  ball 
projects  from  0.1  to  0.2  mm.  above  the  rest,  so  as  to 
produce  a  little  tension  in  the  whole  circle  of  balls  when  the 
last  one  iR  pressed  into  its  place  by  disk  3.    The  index  can 


Fig.  5— Scissor. Index,  to  obviate  misalignment  In  shaft  bearing  for 


be  made  as  a  sliding  pin,  as  at  top  of  Fig.  1,  or  as  a  lever 
and  can  be  inserted  radially  or  obliquely  in  the  intervals 
between  balls.  To  obtain  maximum  accuracy  from  the  ar- 
rangement it  is  indispensable  that  the  hardened  surfaces  of 
the  groove  run  true  to  the  same  axis  and  that  there  be  no 
lost  motion  in  the  bearing  of  the  index. 

In  Fig.  3  there  is  shown  a  way  of  applying  this  principle 
for  a  very  large  number  of  divisions.  Tension  plates  11  of 
different  dimensions  are  used  in  connection  with  underlaying 
plates  and  steel  balls  of  different  diameters  in  the  same  ten- 
sion box.  By  this  scheme  it  is  possible  to  make  all  divisions 
from  24  to  1I»4  with  only  one  apparatus,  using  two  tension 
plates  and  7  ball  sizes  from  1-16  to  3-8  inch  diameter.  It  is 
found  in  practice,  however,  that  the  use  of  thin  multiple  un- 
derlaying plates  of  uniform  thickness  leads  to  some  inaccuracy 
and  this  feature  has  been  dropped  in  favor  of  single  under- 
laying plates  of  different  thickness.  Fig.  4  shows  in  three 
views  the  application  of  this  universal  divider  in  connection 
with  a  well  known  division  gear  the  shaft  of  which  can  be 
fixed  after  each  adjustment  by  means  of  a  cam-and-lever 
pinching  device  20,  21.  In  a  later  development  the  one-sided 
pressure  resulting  from  a  device  of  the  same  character,  which 
was  used  at  first,  was  seen  to  cause  a  small  irregularity  when 
accuracy  charts  were  taken  and  was  replaced  by  what  may  be 
termed  a  self-contained  locking  device. 

A  question  of  one-sided  pressures  comes  up  also  with  re- 
card  to  the  index,  and  Fig.  5  shows  one  shaped  like  a  pair  of 
scissors  and  provided  with  a  roller  31  to  take  up  the  pressure 
of  the  index  edge  30  upon  the  shaft  bearing  of  the  apparatus. 
As  the  only  thing  such  pressure  could  take  effect  upon  is  the 
oil  film  in  the  bearing,  the  precaution  is  unnecessary,  even 
for  very  accurate  work,  if  radially  acting  index  levers  are 
used  as  by  the  arrangement  of  Fig.  1  and  care  is  taken  to 
have  that  portion  of  the  work  piece  which  is  being  worked  or 
observed  in  the  same  radius  in  which  the  index  pressure  upon 
the  balls  is  exerted. 

While  the  introduction  of  large  balls  in  the  universal 
divider  can  be  done  conveniently  by  hand  and  without  auxil- 
iary tools  it  is  advisable  when  the  balls  are  small 
and  the  number  of  divisions  large  to  make  use  of  a  magnet 
in  the  maner  indicated  in  Fig.  6.  Either  a  number  of  horse- 
shoe magnets  placed  in  the  conformation  of  a  star  or  a  single 
shallow  bowl  magnet — 26,  27  in  the  illustration — may  be 
used.  Its  winding  26  is  excited  by  the  current  from  n  few 
dry  cells  or  from  a  direct-current  lighting  circuit  If  this 
device  is  to  be  used,  the  housing  10  of  the  divider-disk  must, 
however,  be  made  of  non-magnetic  material,  so  that  the  balls 
7  may  be  drawn  outwardly  during  the  tension  adjustment. 


The  new  method  can  be  applied  advantageously  to  the 
production  of  division  sectors  such  as  are  frequently  used  for 
the  milling  of  sector  gears.  Fig.  7  shows  the  details  in  eleva- 
tion and  cross-section.  A  pin  at  one  end  and  a  setscrew  at 
the  other  form  the  end  abutments  for  the  ball  row  and  a 
coverplate  holds  it  down.  With  this  form  of  the  apparatus 
the  ball  diameter  should  preferably  at  least  equal  the  pitch 
of  the  sector  gear  whose  accuracy  it  is  to  control. 

If  the  ball  groove  is  made  rectilinear  there  is  produced  a 
divider  rule  which  can  be  used,  especially  with  balls  whose 
diameter  represents  a  multiple  of  »,  for  the  production  of 
toothed  racks  with  *  pitch. 

I'sed  as  a  Check  for  Accuracy  of  Disks 

Marrhthal  describes  at  length  and  with  numerous  lurv- 
ographs  the  application  of  the  device  for  verifying  the  or- 
dinary division  disks  and  tracing  their  inaccuracies  to  their 
mechanical  sources,  which  may  lie  not  only  in  unequal  inter- 
vals between  holes  but  also  in  slightly  eccentric  mounting 
or  eccentric  locating  of  the  circle  of  holes.  Similarly  one 
instrument  may  be  used  for  verifying  another  of  the  same 
kind.  In  instances  where  great  accuracy  is  required  the  read- 
ings are  made  with  the  aid  of  a  microscope.  The  simplest 
method,  which  is  used  mainly  for  small  division  disks  with 
the  holes  not  more  than  5  to  10  mm.  apart,  may  here  be 
mentioned. 

One  of  the  ordinary  multiplying  calipers  for  measuring 
tenths  of  a  millimeter,  shown  in  Fig.  2,  comes  into  service. 
To  the  short  lever  ends  there  are  secured  shoes  which  carry 
slightly  conical  pins  extending  at  right  angles  with  the  scale 
plane,  and  the  distance  of  the  pins  from  the  pivot  of  the 
measuring  arm  is  made  half  as  large  as  that  of  the  measur- 
ing edge,  so  as  to  enable  the  operator  to  read  0.05  mm. 
directly  on  the  scale  and  to  estimate  still  smaller  value.-. 

The  division  disk  to  be  examined  is  placed  on  a  table  and 
the  conical  pins  of  the  instrument  are  successively  inserted 
in  the  division  holes,  in  which  operation  it  is  to  be  observed 
that,  when  the  multiplying  lever  is  at  rest,  the  two  conical 


Fig.  8 — Showing  use  of  magnet  In  assembling  the  Instrument 
Fig.  7— Division  sector  for  the  cutting  of  sector  gear. 


pins  should  be  held  at  a  distance  from  one  another  smaller 
than  the  interval  between  the  holes  of  the  division  disk,  so 
that  the  hand  will  be  moved  by  the  insertion  of  the  pin.  The 
overhanging  portion  of  the  scale  may  be  held  in  horizontal 
suspension  by  a  thread  to  obviate  oscillations. 

Among  the  advantages  claimed  for  the  system  in  its  en- 
tirety arc  the  following:  (1)  High  accuracy  at  small  cost, 
(2)  suitability  for  industrial  use,  because  the  index  can  be 
shifted  from  ball  to  hall  (unless  the  number  of  divisions  is 
very  small)  and  can  be  operated  by  weight  or  spring  inde- 
pendently of  the  sense  of  touch  of  the  workman,  (3)  dur- 
ability, (4)  special  merits  for  the  production  of  master  disks 
by  reason  of  the  many  changes  of  adjustment  of  which  the 
instruments  are  capable  and  the  use  of  verniers  avoided. 
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Great  Variety  in  Carbureters 


V 


Designs  for  1915  Show  No  Real  Changes  in  Princi- 
ple— Minor  Improvements  Tend  Towards  Increased 
Efficiency  —  Very    Few   Entirely    New  Designs 


THE  ideal  carbureter  should  supply 
a  suitable  mixture  at  all  motor 
speeds  and  not  a  mixture  that 
varies  in  strength  irregularly.  It  should 
be  readily  adjustable  to  suit  different 
motors,  or  to  comply  with  the  altered 
conditions  of  summer  and  winter,  moun- 
tain or  plain.  It  should  be  cheap  to 
make  and  above  all,  it  should  pet  the  ut- 
most power  from  the  least  quantity  of 
fuel  and  should  be  innocent  of  all  waste. 
A  little  thought  shows  what  a  long  road 
is  still  before  the  carbureter  experts,  but 
there  are  things  that  show  the  expert  to 
be  a  good  distance  ahead  of  the  average 
manufacturer.  In  the  French  Grand 
Prize  race  in  1913  big  cars,  some  of  them 
four-  and  some  six-cylinder,  covered  sev- 
eral hundred  miles  at  speeds  between  60 
and  100  miles  an  hour  on  an  allowance 
of  fuel  equivalent  to  14  miles  per  gal- 
lon. All  who  finished  had  plenty  of  gas- 
oline to  spare  and  none  fell  out  through 
using  up  their  allowance.  When  one  re- 
upon  the  horsepower  hours  that 
given  by  the  few  gallons  in  the 
of  those  cars,  and  compares  it 
with  the  horsepower  hours  of  work  that 
the  average  car  owner  obtains  from  his 
gasoline  it  is  obvious  that  there  is  noth- 
ing unreasonable  in  saying  that  there 
is  still  room  for  huge  improvement  in  the 
fuel  economy  of  every-day  automobiles. 

Carbureter  Development 

There  have  been  two  schools  of  car- 
bureter design,  the  manufacturing  and 
the  scientific.  Speaking  generally  neither 
has  paid  proper  regard  to  the  other, 
the  manufacturer  preferring  to  adopt 
haphazard  methods  of  design  and  the 
theorist  failing  to  allow  for  the  limita- 
tions of  practical  machine  work.  Each 
have  lately  given  way  a  little  and,  as  a 
result,  we  have  several  carbureters  in 
which  the  accuracy  of  workmanship  ap- 
proaches that  of  a  cheap  watch.  Years 
ago  when  gasoline  was  good  and  of  light 
gravity  almost  any  sort  of  apparatus 
would  produce  a  combustible  mixture  but 
as  it  becomes  heavier  the  problems  be- 
come greater.  Also  the  small  speed 
range  of  old  type  motors  greatly  simpli- 
fied the  conditions.  Now  we  want  high 
power,  very  slow  idling  and  even  opera- 
tion over  a  very  wide  range  of  speed  in- 
deed. Just  as  the  modern  motor  is  far 
more  complicated  than  its  ancestor  in 
that  it  has  far  more  parte  and  calls  for 


far  more  accurate  making,  so  does  the 
carbureter  for  it  needs  to  be  a  less  rudi- 
mentary sort  of  instrument. 

Types  of  Carbureters 

If  we  have  a  jet  of  known  dimension* 
we  can  calculate  the  rate  of  air  flow 
put  it  that  wilt  be  necessary  to  with- 
draw a  definite  quantity  of  gasoline  per 
second.  Supposing  that  we  make  the 
size  of  choke  tube  round  the  jet  such  as 
to  give  the  correctly  proportioned  mix- 
ture for  high  speed  running  of  the  mo- 
tor, then  we  know  that  the  jet  will  fail 
to  supply  enough  fuel  at  low  motor 
speeds  and  we  shall  have  to  arrange  a 
supplemental  supply  from  some  other 
source.  If  we  go  the  other  way  to  work 
and  suit  the  jet  and  its  choke  tube  to 
slow  running  we  must  reduce  the  rate 
of  increase  in  suction  as  the  motor  speed 
rises,  by  admitting  free  air  through  some 
opening  other  than  the  choke  tube.  If 
we  adopt  neither  of  these  alternative 
schemes  we  can  devise  an  apparatus  to 
vary  both  jet  area  and  choke  tube  area 
simultaneously  so  as  to  proportion  the 
effective  size  of  the  carbureter  to  the 


There  are  difficulties  in  the  way  of 
each  system,  but  they  are  mechnnical 
difficulties  and  we  may  therefore  hope 
that  some  day  will  see  them  overcome. 
Meanwhile  it  may  be  useful  to  review 
briefly  the  troubles  in  the  application  of 
each  of  the  three  systems,  since  it  is 
far  from  being  decided  which  of  them 
will  be  ultimate. 

Moving  Part  Carbureters 

The  system  most  popular  in  this 
country  Is  the  fixed  jet  and  choke  tube 
with  a  valve  of  sorts  to  weaken  down 
the  mixture  as  it  tends  to  enrich  with 
increase  of  motor  speed,  and  the  funda- 
mental failing  of  this  kind  of  instru- 
ment is  the  liability  of  the  valve  to  func- 
tion properly  over  only  a  small  range.  It 
is  liable  to  act  irregularly  at  speeds 
above  or  below  a  certain  figure,  so  upset- 
ting the  mixture.  Again,  it  is  only  just 
within  manufacturing  possibilities  to 
make  the  valve  come  into  action  gradu- 
ally enough;  actually  it  hardly  ever 
docs  so,  since  it  cannot  very  well  open 
as  little  as  a  hair  wide  crack  and 
float  at  that  on  a  rapidly  vibrating 
motor.  Then  too,  if  a  spring  is  used  it 
is  subject  to  vibratory  oscillations  and 


should  these  be  created  by  sudden 
changes  in  the  suction  the  valve  may  vi- 
brate independently  of  the  air  flow,  so 
disturbing  the  constitution  of  the  mix- 
ture. To  overcome  the  tendency  for  this 
action  to  create  "dead  spots"  or  periods 
of  weakness  in  mixture  at  certain 
speeds,  it  is  often  found  necessary  to 
enrich  the  whole  range,  thereby  wasting 
fuel  and  increasing  carbon  deposit. 

All  kinds  of  devices  have  been  tried  to 
overcome  this  failing  in  the  air  valve; 
there  are  innumerable  different  kinds  of 
dashpots  aimed  at  damping  out  oscilla- 
tions of  the  valve  and  they  have  met 
varying  degrees  of  success,  but  none  of 
them  are  absolute.  We  have  not  yet 
seen  an  air  valve  that  was  completely 
dead  beat  in  action.  Some  of  the  most 
successful  types  are  also  open  to  the  ob- 
jection that  they  are  highly  susceptible 
to  dirt  or  corrosion,  but  as  a  rule  the 
more  money  that  can  be  spent  upon  ac- 
curate work  the  more  nearly  to  perfec- 
tion does  the  valve  operate. 

Carbureters  without  Moving  Paris 

The  second  type  of  carbureter  is  most 
popular  for  very  high  speed  motors  and 
has  given  good  results  on  power,  com- 
bined with  fairly  good  thermal  efficiency. 
In  it  there  is  no  moving  part  whatever 
and  a  single  jet  stands  in  a  venturi 
choke  tube,  the  proportions  of  the  jet 
and  of  the  choke  tube  being  such  as  to 
suit  the  high  speed  conditions;  as  suc- 
tion falls  off  with  dropping  motor  speed 
a  fresh  supply  of  fuel  is  introduced  by 
supplementary  means.  In  this  kind  of 
carbureter  there  is  usually  an  additional 
control  on  the  main  jet  by  so  construct- 
ing the  nozzle  that  its  natural  lag  is 
overcome.  The  inertia  of  the  liquid  fuel 
causes  it  to  lag  behind  a  little  when  suc- 
tion increases  suddenly  and  to  continue 
flowing  when  suction  ceases  abruptly. 
The  most  successful  designs  have  util- 
ized the  air  supplied  to  the  supplemental 
jet  for  the  control  of  the  main  jet ;  have 
in  effect  sometimes  caused  the  main 
nozzle  to  be  a  tiny  carbureter  within  it- 
self delivering  a  very  rich  wet  gas.  Some 
of  these  inertia  damping  devices  are 
more  successful  than  others  but  it  would 
be  hard  to  say  that  any  of  them  are  ab- 
solute. 

In  this  kind  of  carbureter  the  sup- 
plementary supply  commonly  consists  of 
both  gasoline  and  air,  the 
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dr»wn  in  most  readily  by  low  auction 
and  the  latter  by  strong  motor  demand. 
Id  other  words,  while  air  and  fuel  are 
drawn  in  mixed  together,  at  low  speeds, 
the  air  gradually  displaces  the  gasoline 
4M  the  suction  increases,  until  at  length 
there  is  only  air  passing  up  the  supple- 
mental nozzle  into  the  intake. 

The  carbureter  without  moving  parts 
is  thus  controlled  by  balancing  the  in- 
ertia of  small  columns  of  gasoline,  the 
capillary  action  of  small  pipes,  the  effect 
of  small  orifices  upon  the  speed  of  air 
flowing  through  them  and  the  frictional 
drag  on  air   passing  through  a  small 
passage,  against  the  varying  motor  suc- 
tion, instead  of  balancing  a  spring  or 
the  weight  of  a  valve  against  the  suc- 
tion.    This  makes   clear  why  the  air 
valve  carbureter  is  easier  to  make  and 
•easier  to  adjust  than  the  second  sort, 
fc>ut  it  may  also  be  noticed  that  the  fric- 
t-ions  and   inertias  involved  in  this  in- 
strument are  each  invariable,  they  are 
not  liable  to  fluctuation  in  the  way  that 
a  valve  can  be.    Thus  there  is  reason 
to  believe  that  the  air  valve  carbureter 
i  s  essentially  easy  to  Bet  to  suit  a  motor 
within  certain  limits,  but  that  the  other 
type  should  give  better  results  if  money 
is  forthcoming  for  its  manufacture  and 
for  expert  adjustment  to  suit  each  in- 
dividual engine. 

Expanding  Carbureters 

The  third  kind  of  carbureter  has  usu- 
ally a  single  jet,  normally  nearly  closed 
by  a  taper  needle,  or  metering  pin,  at- 
tached to  an  air  valve  so  that,  when  the 
valve  lifts  to  let  in  more  air  the  pin  is 
withdrawn  so  as  to  allow  more  fuel  to 
pass.     It  is  necessary  to  introduce  a 
small  passage  through  this  valve  so  as 
to  allow  the  jet,  when  at  its  minimum 
sire,   to   feed  direct  to  the  intake  for 
starting  and  idling,  the  valve  only  open- 
ing when    a    definite  motor  speed  is 
reached.    Carbureters  with  multiple  jets 
operate  on  the  same  principle  because 
they  open  up  fresh  jet  and  air  orifices 
limultaneously,  but  they  arc  bound  to 
act  in  a  aeries  of  jerks  as  successive  jets 
are  uncovered.     This  tendency  can  be 
reduced  almost  to  vanishing  point  by 
Qsing  a  sufficient  number  of  jets,  but 
there  are  severe  mechanical  difficulties  in 
making  a  row  of  almost  microscopic  ori- 
fices, and  it  is  undoubtedly  the  cost  of 
lufficiently   accurate  manufacture  that 
has  prevented  the  expanding  carbureter 
from  coming  more  into  favor. 

Changes  in  New  Carbureters 

It  can  scarcely  be  Raid  that  much  gen- 
eral advance  has  been  made  in  carbureter 
design  since  1913,  and  the  reason  for  the 
introduction  of  several  new  models  has 
been  the  demand  for  a  horizontal  type  of 
instrument  for  attachment  to  block  mo- 
tors with  a  single  intake  port.  No  doubt 
the  rise  into  favor  of  the  vacuum  feed 
will  still  more  greatly  encourage  the  de- 


velopment of  this  type  of  instrument,  be- 
cause a  high  carbureter  mounting  is  a 
distinct  advantage,  since  it  makes  for  ac- 
cessibility and  also  for  simple  and 
straight  throttle  connections. 

With  gasoline  tending  always  towards 
a  heavier  gravity  the  necessity  for  a  well 
warmed  carbureter  becomes  increasingly 
apparent,  so  it  is  not  surprising  to  rind 
that  several  manufacturers  have  added 
a  model  with  a  water  jacket.  With  a 
horizontal  instrument  mounted  right 
against  the  cylinder  block  there  is  not 
the  same  need  for  warming  as  when  a 
long  intake  manifold  is  used,  but  it  seems 
hardly  possible  to  have  a  carbureter  too 
hot  around  the  mixing  chamber. 

Changes  made  in  the  internal  con- 
struction, though  infrequent,  and  usually 
small  where  they  are  to  be  found,  are 
noticeably  in  the  direction  of  increase  in 
the  delicacy  of  the  apparatus.  Carbur- 
eters have  simplified  externally  while 
growing  more  complicated  inside,  for  rea- 
sons that  have  been  sufficiently  explained 
already. 

In  the  following  descriptions  no  at- 
tempt has  been  made  to  classify  the 
types,  because  it  would  require  much 
space  to  do  so  efficiently.  Some  of  them 
are  quite  readily  recognizable  in  the  light 
of  the  foregoing,  but  a  good  many  com- 
bine the  principles  of  two  or  more  of  the 
three  main  divisional  types.  To  anyone 
who  has  followed  the  classification  on  the 
simple  lines  adopted  above  the  principle 
of  each  carbureter  is  made  clear  by  the 
brief  description  and  by  the  illustration. 

Air  Friction  Fixed  Nozzle 

The  feature  of  Air  Friction  carbur- 
eters is  the  use  of  a  mushroom-shaped 
valve  which  floats  in  the  venturi  and  out 
of  which  the  fuel  issues  through  a  hori- 
zontal slit  in  the  edge. 

Model  C  is  retained  with  slight  im- 
provements and  a  new  model  D  with  a 
non-adjustable  nozzle  added.  The  latter 
is  the  same  in  principle  as  the  former 
but  the  flow  of  fuel  is  regulated  by  the 
size  of  opening  in  a  small  bushing  or  jet 
in  the  interior  of  the  nozzle  instead  of  by 
needle  valve.  This  device  is  merely  for 
controlling  the  amount  of  flow,  the  spray- 
ing of  the  fuel  in  either 
model  being  accomplished 
by  allowing  it  to  flow 
through  the  very  thin  cir- 
cular opening  in  the  mush- 
room valve,  the  walls  of 
which  openings  are  .015 
inch  apart,  the  circumfer- 
ence being  3  to  6  inches,  de- 
pending on  the  size  of  the 
carbureter. 

The  fuel  entering  the 
carbureter  is  Altered 
through  a  fine  brass  screen, 
whence  it  passes  through 
the  float  chamber  and  en- 
ters the  nozzle  stem,  whence 


it  passes  by  the  aajusting  needle 
in  the  old  carbureter,  or  the  fixed  nozzle 
in  the  new,  and  from  thence  is  distrib- 
uted among  four  lateral  openings  to  the 
two  horizontal  surfaces  mentioned.  The 
fuel  issues  from  these  surfaces  in  a  cir- 
cular film  or  mist  where  it  is  taken  up 
by  the  air  rushing  by  at  right  angles,. 

Air  Valve  Surrounds  Nozzle 

Surrounding  this  large  circular  spray 
nozzle  is  a  metal  air  valve  or  sleeve, 
truncated  at  the  bottom,  this  valve  being 
housed  in  a  brass  liner  and  free  to  move 
upward.  When  the  motor  is  stopped, 
this  liner  with  the  valve  is  in  its  adjusted 
position.  As  soon  as  the  motor  starts, 
the  suction  of  the  motor  lifts  this  valve, 
increasing  the  annular  opening  and  the 
flow  of  air. 

To  provide  easy  starting,  the  closing 
of  the  butterfly  in  the  air  inlet  also  moves 
the  air  valve  down  over  the  nozzle,  re- 
ducing the  annular  opening  to  the  mini- 
mum. 

The  uir  adjustment  is  controlled  by  a 
screw  which  should  be  raised  about  .2 
inch  from  its  closed  position  for  first 
starting  and  regulated  from  that  point 
after  the  motor  has  started. — Air  Fric- 
tion Carbureter  Co.,  Dayton,  O. 

Browne — One  Size  for  All  Motors 

The  feature  of  the  Browne  carbureter 
is  the  vacuum-controlled  auxiliary  air 
valve  the  object  of  which  is  to  maintain 
a  constant  ratio  between  the  fuel  and  the 
air  at  all  speeds  and  throttle  openings. 
Only  one  size  of  carbureter  is  manufac- 
tured for  all  motors  and  the  only  change 
for  different  motors  is  to  put  in  a  new 
bushing  which  surrounds  the  auxiliary 
air  valve  and  controls  the  area  of  the 
auxiliary  air  opening.  Large  motors  use  a 
bushing  with  more  sharply  outcurving 
surfaces  than  small  motors.  The  same 
venturi  construction  is  used  regardless 
of  the  motor  size.  The  throat  area  is 
small,  insuring  sufficient  velocities  to 
atomize  the  fuel  at  even  the  lowest 
speeds,  it  is  stated.  Friction  at  this  point 
is  reduced  by  giving  the  venturi  a  30- 
degree  approach  and  a  7-degree  dis- 
charge. 
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as  the  fuel  flow  is  continued,  thus  main- 
taining constancy  of  mixture  during  the 
period.  A  waterjacket  is  fitted  and  the 
main  air  inlet  is  finished  so  that  a  hot 
air  pipe  may  be  attached. 

Good  Accessibility 

Accessibility  is  a  feature — the  carbur- 
eter may  be  taken  entirely  apart  without 
removing  it  from  the  motor,  the  auxiliary 
valve  may  be  lifted  out  after  the  dust 
cap  is  removed;  and  the  float  mechanism 
may  be  inspected  or  removed  after  tak- 
ing off  the  cover  to  the  float  chamber. 
Dirt  from  the  seat  of  the  float  valve  may 


Browne 

The  main  air  inlet  is  at  the  bottom, 
whence  the  air  passes  up  through  the 
venturi  where  it  mixes  with  the  gas- 
oline. Additional  air  is  supplied  by  the 
auxiliary  air  valve  at  the  left,  this  being 
an  aluminum  piston  whose  position  is  de- 
termined by  the  amount  of  vacuum  in  the 
chamber  under  it.  This  chamber  is  con- 
nected with  the  venturi,  the  opening  of 
the  passage  being  at  the  same  point  as 
the  spray  nozzle.  The  result  is  that  the 
vacuum  acting  on  the  fuel  and  on  the 
piston  valve  is  exactly  the  same,  and  for 
a  definite  amount  of  vacuum,  the  valve 
must  assume  a  definite  position;  there- 
fore, for  a  certain  rate  of  fuel  flow,  which 
is  determined  by  the  vacuum,  the  valve 
must  take  a  certain  position.  There  is  a 
bushing,  as  previously  noted,  with  a 
curved  surface,  which  surrounds  the  up- 
per edge  of  this  valve  so  that,  as  the 
opening  of  the  valve  increases,  the  area 
through  which  the  auxiliary  air  may 
flow,  becomes  greater.  The  curve  of  this 
surface  is  so  calculated  that  for  a  given 
position  of  the  valve,  as  determined  by 
the  vacuum  at  the  spray  nozzle,  the 
amount  of  air  to  give  a  correctly  pro- 
portioned mixture  is  obtained.  For  a 
wider  throttle  opening  the  vacuum  in- 
creases, the  rate  of  fuel  flow  becomes 
greater,  and  the  valve  takes  a  new  posi- 
tion. Due  to  the  curved  surface  of  the 
bushing  the  new  area  of  the  auxiliary 
valve  allows  enough  added  air  to  give  a 
proper  mixture,  for  this  throttle  opening. 

Dall  Valve  Slops  Fluttering 

Fluttering  is  prevented  by  means  of  a 
small  ball  which  is  held  off  of  its  seat 
slightly  in  the  passage  leading  from  the 
throat  of  the  venturi  to  the  air  valve. 
When  the  air  valve  is  depressed  the  ball 
offers  no  resistance,  but  when  the  valve 
attempts  to  close  a  certain  resistance  is 
interposed  to  prevent  fluttering.  This 
arrangement  also  serves  another  pur- 
pose since,  when  the  throttle  is  closed 
suddenly,  there  is  a  tendency  for  the  fuel 
to  keep  on  flowing  at  the  same  rate,  due 
to  inertia.  Were  the  air  valve  to  close 
as  suddenly  the  mixture  would  become 
too  rich.  The  air  valve  is.  however,  re- 
tarded by  the  ball  in  the  same  proportion 
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Breeze  In  section 

be  dislodged  by  means  of  the  milled  head 
on  the  upper  end.  The  fuel  nozzle  may 
he  cleaned  by  unscrewing  and  withdraw- 
ing the  needle  valve  and  inserting  a  piece 
of  fine  wire  or  a  hat  pin.  The  float  cham- 
ber may  be  drained  by  loosening  the 
needle  valve  at  the  extreme  right. 

Priming  the  carbureter  for  starting  is 
accomplished  by  pulling  the  lever  on  the 
top  of  the  float  chamber.  This  lifts  the 
needle  valve  and  allows  gasoline  to  flow 
into  the  float  chamber  until  the  lever  has 
raised  sufficiently  so  that  fuel  runs  down 
the  diagonal  passage  into  the  mnin  air 
passage. — Holt-Wells  Co.,  New  York 
City. 

Breeze  Models  Simple 

This  is  a  single  jet  type  having  a  largr 
nozzle  that  can  be  adjusted  hy  meat  -  of 


a  vertical  needle  valve  which  fills  the 
orifice.  Instead  of  mounting  the  needle 
point  upwards  and  locating  the  setting 
screw  at  the  bottom  of  the  carbureter  in 
the  usual  way,  the  needle  is  short  and 
hangs  downward  into  the  jet.  It  is  sus- 
pended from  a  spindle  which  is  eccentric, 
and  this  terminates  in  an  adjusting 
thumb  screw  situated  in  a  readily  ac- 
cessible position  outside  the  mixing 
chamber.  Turning  this  screw  turns  the 
eccentric  and  so  raises  or  lowers  the 
needle,  which  alters  the  effective  area  of 
the  jet. 

The  main  air  is  taken  in  at  the  bottom 
and  passes  up  through  a  venturi  sur- 
rounding the  jet  to  the  mixing  chamber, 
where  more  air  is  added  by  a  spring  con- 
trolled valve,  when  the  speed  of  the  mo- 
tor increases.  Thus  there  are  two  pos- 
sible adjustments,  one  of  the  fuel  needle 
and  the  other  the  air  valve  spring. — 
Breeze  Carbureter  Co.,  Newark,  N.  J. 

Carter  Has  Ball  Float 

The  Carter  is  a  kind  of  expanding  car- 
bureter since  its  essential  feature  is  a 
vertical  gasoline  stand-pipe  which  has 
a  series  of  very  fine  holes  drilled  in  it 
in  an  ascending  spiral.  This  pipe  is  shown 
at  B  in  the  illustration  and  the  whole 
pipe  can  be  unscrewed  by  the  knurled 
head  D.  The  idea  of  the  stand-pipe  noz- 
zle is  that  the  motor  suction  increasing 
with  the  speed  will  cause  the  gasoline 
to  rise  higher  and  higher  inside  the  pipe, 
so  reaching  more  and  more  of  the  fine 
holes  and  feeding  correspondingly  more 
freely.  Air  in  heated  state  enters  the 
pipe  shown  at  the  bottom,  and  passes 
upward;  other  air  enters  at  C,  where  its 
amount  is  controllable  by  the  little 
throttle  shown,  and  still  more  air  can 
get  in  through  the  valve  on  the  left  side, 
this  supplementary  supply  passing  up- 
wards after  mixing  with  the  warmed  air. 
Thus  there  is  a  considerable  state  of  tur- 
bulence surrounding  the  spraying  tube. 
For  starting,  gasoline  is  sucked  up  the 
passage  A,  from  the  bottom  of  the  float 
chamber,  and  the  float  control  has  been 
designed  with  a  view  to  keeping  the  level 
more  accurately  than  is  usual.  The 
spherical  float  helps  to  this  end  and  the 
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needle  is  so  arranged  that  the  chance  of 
its  jamming  is  reduced  to  a  minimum. — 
Carter  Carbureter  Co.,  St.  Louis,  Mo. 

Fritz  Original  in  Design. 

The  principle  of  the  Fritz  is  a  main 
jet  in  a  choke  tube  A  in  cut,  and  an  air 
valve  B,  which  admits  additional  gaso- 
line when  it  opens.    This  is  done  by  the 
needle  valve  C,  which  is  lifted  off  its  seat 
when  the  air  valve  rises,  and  so  allows 
gasoline  to  pass  out  through  the  little 
tube  surrounding  the  needle  valve.  All 
the  air  enters  at  D,  and  so  all  air  has  to 
pass  either  one  jet  or  the  other.  Above 
the  main  jet  is  the  conical  "hat"  E,  and 
this  tends  to  concentrate  the  draught 
past  the  jet.    Seen  just  above  the  main 
jet  is  a  supplementary  throttle  which  is 
closed  for  starting  by  a  specinl  lever  and 
when  in  the  position  illustrated  allows 
only   a   little  air  to  pass.     Putting  it 
across  the  intake  also  opens  up  a  passage 
leading  to  the  float  chamber  permitting 
a  direct  spray  of  fuel  to  be  inhaled.  Im- 
mediately   the    motor    is    started  this 
starting  throttle  is  opened  wide  and  all 
control  is  thenceforward  automatic.  Ad- 
justments of  a  readily  accessible  nature 
are  provided  for  all  air  or  fuel  admit- 
tance.— Fritz    Carbureter    Co.,  Norris- 
town.  Pa. 

Greuter— Three  in  One 

The  feature  of  the  Greuter  carbureter 
is  that  it  is  really  three  carbureters  in 
one.  since  there  are  three  separate  noz- 
zles each  in  its  own  venturi  tube.  At 
slow  speeds  only  one  nozzle  operates, 
then,  as  the  throttle  is  opened  the  second 
one  comes  into  play,  and  finally  all  three. 
As  is  shown  in  the  accompanying  section 
when  the  throttle  is  nearly  closed  and  the 
motor  is  idling  or  running  under  a  small 
load,  the  cam  attached  to  the  throttle 
butterfly  shaft  holds  down  the  two  levers 
which  control  the  jet  passages.  When  the 
throttle  is  opened  beyond  a  certain  point, 
one  of  these  levers  is  released  and  the 
valve  rises  according  to  the  suction.  Still 
further  movement  of  the  throttle  in  the 
same  direction  sets  free  the  other  lever 
tnd  the  valve  it  controls  is  lifted  more 
or  less,  depending  on  the  suction  of  the 
motor. 


At  the  bottom  of  each  venturi  tube 
there  is  what  is  known  as  a  priming 
disk  which  is  for  the  purpose  of  obtain- 
ing a  proper  mixture  when  the  venturi 
tubes  are  coming  into  action.  Take  for 
example  the  case  of  the  medium  speed 
venturi;  suppose  it  is  just  coming  into 
action.  The  flow  of  air  past  the  nozzle 
is  very  slight  and  not  sufficient  to  give 
a  good  mixture.  The  weight  of  this 
valve  slightly  resists  the  passing  of  the 
air,  thus  forming  a  partial  vacuum  and 
assisting  the  production  of  a  mixture  of 
proper  quality.    As  soon  as  the  position 
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of  the  throttle  permits  a  greater  quantity 
of  air  to  pass  through  the  venturi,  the 
priming  disk  is  sucked  up  against  a  stop 
collar  and  no  longer  obstructs  the  flow  of 
air.— C.  R.  G.  Mfg.  Co.,  Long  Island 
City,  N.  Y. 

Hampton  Makes  New  Models 

Amongst  the  really  new  carbureters 
the  Hampton  company's  products  must 
rank  prominently  since  they  have  no  less 
than  three  instruments  all  of  which  are 
new.  One  is  a  twelve  jet  gasoline  car- 
bureter for  which  very  rapid  accelera- 
tion power  is  claimed,  another  is  a  com- 
bined kerosene  and  gasoline  carbureter 


and  the  third  is  a  simple  gasoline  car- 
bureter for  Fords, 

In  the  multiple-jet  carbureter,  each 
jet  has  its  own  mixing  chamber  and  the 
different  jets  are  brought  into  action  as 
the  throttle  is  opened.  A  section  through 
one  mixing  chamber  is  shown  herewith 
and  the  other  ten  ore  in  line  with  this 
one.  The  gasoline  jet  is  not  shown  but 
it  is  in  a  member  which  attaches  at  the 
lower  left  corner  of  the  section.  There 
is  a  small  air  port  at  one  side  of  the  jet 
through  which  the  air  passes  over  the  jet 
horizontally  and  a  rich  mixture  it) 
formed.  This  is  carried  up  through  the 
mixing  chamber  where  it  is  mixed  first 
with  more  air  which  enters  from  the 
bottom  and  second  with  auxiliary  air 
which  comes  in  at  each  side  of  the  mix- 
ing chamber.  The  amount  of  auxiliary 
air  is  controlled  by  the  throttle.  The 
main  nir  jet  ports  and  the  auxiliary  air 
ports  arc  shown  in  the  accompanying 
illustration  of  the  complete  carbureter. 
Fluttering  of  the  throttle  is  prevented  by 
a  dash  pot  control. 

The  purpose  of  the  eleven  separate 
carbureters  is  to  give  flexibility  and 
maximum  power.  The  shape  of  the  pri- 
mary air  passages  and  the  mixing  cham- 
ber are  so  fashioned  as  to  allow  the 
mixture  to  expand,  breaking  the  fuel  into 
the  most  minute  particles. 

Easy  starting  is  obtained  by  shutting 
off  the  auxiliary  air  ports,  giving  a  very 
rich  mixture. 

There  are  no  adjustments  outside  of 
the  auxiliary  air  shutter  which  is  at- 
tached to  the  throttle  and  regulates  the 
extent  to  which  each  port  is  uncovered 
when  the  throttle  is  opened. 

It  is  claimed  that  this  carbureter  works 
well  on  distillate  and  kerosene  as  the  fuel 
ll  perfectly  atomized  and  mixed  by  the 
primary  air  striking  the  fuel  from  two 
angles  simultaneously.  Each  primary 
air  opening  is  a  small  venturi  in  itself. 

The  body  of  the  carbureter  is  water- 
jacketed,  allowing  the  heating  of  the  fuel 
and  the  primary  air  at  the  same  time. 
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The  combination  carbureter  is  equipped 
with  a  dual  float  chamber,  one  for  gas- 
oline and  the  other  for  kerosene.  The 
motor  is  started  on  gasoline  and  after 
becoming  slightly  warmed,  a  valve  on  the 
dash  is  turned,  the  kerosene  float 
mechanism  begins  feeding  and  the  gas- 
oline is  shut  off.  To  aid  in  vaporization 
of  the  kerosene  the  mixing  chamber  is 
jacketed  so  that  the  exhaust  gases  from 
the  motor  may  pass  around  it. 

The  outstanding  feature  of  this  car- 
bureter is  the  method  used  to  heat  the 
kerosene  thoroughly  and  insure  its  per- 
fect vaporization.  Instead  of  having  a 
spray  nozzle,  the  fuel  passes  from  the 
float  chamber  to  a  cone-shaped  passage 
which  is  just  three  or  four  thousandths 
of  an  inch  in  thickness.  This  is  shown  in 
the  accompanying  vertical  section.  The 
outside  wall  of  this  passage  is  heated  to 
a  high  temperature  by  the  exhaust  heat 
and  as  the  fuel  strikes  this  wall  it  is 
quickly  vaporized  due  to  the  thinness  of 
the  film  of  fuel  as  well  as  the  intensity 
of  the  heat.  The  fuel  is  drawn  up 
through  this  passage  by  the  suction  of 
the  motor.  As  the  speed  of  the  motor  In- 
creases, the  air  valve  in  the  center  is 
raised  and  more  air  is  admitted.  Due  to 


the  bevel  on  this  valve  the  air  strikes  the 
film  of  fuel  at  right  angles  and  this  ac- 
tion assists  in  producing  a  thorough  mix- 
ture. This  valve  is  held  closed  when  the 
motor  is  stopped  by  a  helical  spring  at 
the  bottom.  The  tension  of  this  spring  is 
adjustable  and  there  is  a  dashpot  on  the 
air  valve  stem  to  prevent  fluttering  of 
the  valve.  There  is  also  a  needle  valve 
controlling  the  size  of  passage  from  float 
to  spraying  passage  and  this  has  an  ad- 
justment which  is  interconnected  with 
the  throttle  so  that  as  the  latter  is 
opened  the  needle  is  raised. 

The  Ford  carbureter  is  a  simpler  de- 
sign for  gasoline  only.  It  is  said  that  it 
will  give  more  power,  flexibility  and 
economy. — Hampton  Kerosene  Carbur- 
eter Co.,  New  York  City. 

Little  Change  in  Holtey 

The  Holley  is  of  the  concentric  float 
type  with  the  fuel  nozzle  in  the  center 
of  the  most  constricted  portion  of  the 
venturi  mixing  chamber.  Fuel  flows  up- 
ward past  an  adjustable  needle  valve 
into  a  little  cup  into  which  two  tubes  dip. 
One  of  these  is  the  main  jet  and  its  lower 
end  is  nearly  at  the  bottom  of  the  cup, 
just  above  the  needle  valve  point.  The 
other  terminates  at  a  higher  level  and  is 
carried  up  through  the  venturi  to  a  point 
on  the  side  of  the  carbureter  body  ad- 
jacent to  the  closing  edge  of  the  throttle 
disk. 

With  the  throttle  almost  closed,  which 
is  its  normal  position  at  starting,  the 
gasoline  ib  sucked  up  through  the  long 
tube  and  past  the  plug  at  the  top  into 
the  passage  to  the  motor.  This  sends  a 
rich  mixture  which  has  the  effect  of 
priming.  After  the  motor  is  running 
beyond  idling  speed,  the  suction  past  the 
main  nozzle  draws  the  fuel  up  through 
it.  This  is  atomized  and  mixed  with  the 
inrushing  air  in  the  usual  way.  This 
action  exhausts  the  supply  in  the  well  at 
the  bottom  of  the  nozzle  and  the  spraying 
of  gasoline  through  the  long  tube  ceases 
automatically,  the  motor  getting  its 
proper  mixture  through  the  main  jet. 
Before  the  fuel  reaches  the  float  chamber 
it  passes  through  a  strainer  disk  shown 
in  the  illustration. 

There  is  but  one  adjustment  in  the 
Holley,  that  of  the  needle  valve  in  the 
nozzle. 

A  special  Holley  model  for  Ford  cars 
is  almost  identical  with  the  standard 
model  in  design  and  operation,  the  chief 
differences  being  in  the  construction  for 
giving  a  horizontal  instead  of  a  vertical 
outlet  to  the  engine,  and  the  needle 
valve  is  controlled  from  above  instead 
of  from  below  the  main  body  of  the  car- 
bureter.— Holley  Bros.  Co.,  Detroit,  Mich. 

Johnson — A  New  Design 

The  Johnson  is  one  of  the  newer  de- 
signs  of  carbureters  on  the  market.  It 
is  made  in  several  forms  with  concentric 


float.  A  special  form  has  been  brought 
out  for  Ford  cars  which  has  the  motor 
connection  horizontal,  the  mixing  tube 
turning  at  right  angles  to  the  nozzle 
centerline  within  the  body  of  the  instru- 
ment. This  has  an  adjustment  at  the 
top  governing  the  height  to  which  the 
sleeve  can  rise. 

The  distinguishing  feature  of  the 
Johnson  is  the  sleeve  which  is  lifted  by 
the  suction  and  thus  admits  air  through 
openings  between  the  bottom  of  the 
sleeve  and  its  seat,  the  amount  of  air 
varying  with  the  height  the  sleeve  is 
raised.  The  air  supply,  and  therefore 
the  mixture,  is  controlled  automatically 
by  the  suction,  which  in  turn,  is  depend- 
ent upon  the  throttle  opening. 

A  section  through  a  typical  Johnson 
instrument  of  the  adjustable  nozzle  type 
is  shown.  The  carbureter  consists  of  two 
compartments,    the    lower,    the  float 
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chamber  and  the  upper  the  mixing 
chamber.  The  brass  sleeve  A  slides  up 
and  down  in  the  mixing  tube  M.  At  its 
lower  end  this  sleeve  carries  a  small 
lifter  plate  L  which  extends  down  into 
the  strangle  tube  T  and  over  the  spray 
nozzle  N. 

Warm  air,  taken  from  around  the  ex- 
haust pipe,  enters  the  mixing  chamber  at 
W.  It  then  divides  and  some  of  it  finds 
its  way  down  under  the  strangle  tube  T 
through  the  passage  P,  and  picks  up  gas- 
oline from  the  nozzle.  After  passing  the 
nozzle,  this  jet  of  air  strikes  the  lifter 
plate  L  and  raises  sleeve  A,  allowing 
more  air  to  pass  into  the  mixing  tube  M, 
above  the  spray  nozzle.  This  second  cur- 
rent of  air  goes  through  the  concentric 
passage  X  and  the  opening  made  by  the 
raising  of  the  sleeve  from  its  seat.  It 
mixes  with  the  gasoline-laden  current 
from  the  spray  nozzle,  and  the  whole 
then  goes  on  past  the  throttle  valve  to 
the  motor. 

As  the  throttle  is  opened  and  the  suc- 
tion on  the  carbureter  increases,  the 
sleeve  in  the  mixing  tube  rises  higher, 
and  allows  more  air  to  enter  above  the 
nozzle,  thus  automatically  proportioning 
the  parts  of  air  and  gasoline  in  the  mix- 
ture. A  choker  is  fitted  which  simply 
moves  the  strangle  tube  around  so  as  to 
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open  or  close  the  ports  in  the  carbureter 
body  which  govern  the  amount  of  air 
passing  the  nozzle.  This  choker  connects 
10  a  dash  adjustment  so  that  the  ports 
may  be  nearly  closed  to  give  a  rich  start- 
ing mixture.  The  needle  D  is  provided 
with  external  means  of  adjustment  ro  as 
to  regulate  the  amount  of  gasoline  going 
through  the  nozzle. 

There  are  several  modifications  of  this 
design,  one  being  a  fixed  needle  type  in 
which  case  the  nozzle  is  calibrated  for 
the  motor  to  which  the  carbureter  1b 
fitted. 

Aside  from  its  simplicity,  the  Johnson 


Klnaiton 

carbureter  has  several  features  in  ad- 
dition to  those  already  mentioned.  The 
flat  lifter  plate  against  which  the  fuel 
is  sprayed  has  the  added  advantage,  it  is 
claimed,  of  serving  to  split  the  fuel  up 
into  minute  particles,  so  aiding  vaporiza- 
tion. The  float  needle  valve  is  unusual, 
a  square  pin  S  bearing  against  the 
float  and  being  therefore  controlled 
directly  by  the  latter.  Its  square  form 
allows  gasoline  to  flow  by  it  when  its 
point  is  off  the  seat. — Johnson  Co.,  De- 
troit, Mich. 

No  New  Kingston 

The  principle  of  the  Kingston  is  very 
simple.  Gasoline  collects  in  the  cup  sur- 
rounding the  point  of  the  needle  valve 
ibown  in  the  illustration,  and  air  enters 
from  around  this  cup.  On  first  starting 
the  cup  is  emptied  quickly  so  giving  a 
whiff  of  right  gas,  but  the  cup  does  not 
fill  again  unless  the  motor  speed  is  re- 
duced very  greatly,  gasoline  being  drawn 
past  the  needle  valve  in  the  usual  way. 
for  the  admission  of  extra  air  there  are 
a  series  of  bronze  balls  that  cover  holes 
of  different  sizes.  As  suction  increases, 
one  after  another  of  these  balls  are 
lifted,  so  letting  in  first  a  little  air,  and 
i<  the  vacuum  becomes  stronger,  more 
■id  more  air  can  enter.  There  are 
"0  springs  and  no  wearing  parts  in  this 
'totem  of  air  control  which  gives  it  the 
desired  simple  character.  Only  one  ad- 
justment is  provided,  this  being  the  needle 


valve  that  can  be  set  from  above,  and 
there  is  a  throttle  in  the  air  intake  for 
accelerating  the  draught  at  starting. — 
Bryne  Kingston  &  Co.,  Kokomo,  Ind. 

Kricc  Carbureter  Simple 

In  the  Krice  carbureter,  the  float 
chamber  surrounds  the  mixing  chamber. 
There  are  no  springs,  no  auxiliary  air 
inlet  and  but  one  jet.  The  mixture  is 
proportioned  by  the  shape  of  the  air  pas- 
sages and  for  slow  running  and  starting 
there  is  a  tube  which  supplies  a  very 
rich  mixture.  Instead  of  a  nozzle  the 
gasoline  passes  through  an  annular  open- 
ing where  it  is  sucked  up  by  the  air. 
The  throttle  is  a  vertical  cylinder  type 
embracing  the  air  passage  and  the  mix- 
ing chamber,  the  whole  rotating  and  thus 
simultaneously  varying  the  opening  of 
the  air  intake  and  discharge  to  the  mani- 
fold. The  float  level  is  adjustable  by 
turning  a  nut  on  the  shank  of  the  needle 
valve. 

New  Longuemare  Horizontal  Type 

No  valves  arc  used  in  the  Longuemare, 
in  which  mixture  is  proportioned  by  a 
combination  of  jets.  New  features  in- 
clude a  horizontal  type  for  motors  with 
the  cylinders  cast  in  a  block,  and  a  brak- 
ing attachment  for  use  when  the  car  is 
running  down  long  hills.  In  addition  to 
the  horizontal  model,  a  vertical  model  is 
continued  and  there  is  also  a  carbureter 
for  small,  high-speed  motors  of  the  mo- 
torcycle and  cyclecar  type. 

The  particular  feature  which  distin- 
guishes the  Longuemare  is  an  idling  jet 
A  which  is  superimposed  upon  a  work- 
ing jet  B  in  conjunction  with  a  compen- 
sator C.  When  either  jet  acts  the  other 
is  ineffective  and  the  transition  from 
one  to  the  other  is  imperceptible. 

The  operation  is  as  follows:  The  fuel 
enters  through  a  strainer  E  at  the  ex- 
treme upper  right  of  the  float  chamber 
and  passes  by  the  needle  valve  which  is 
controlled  by  the  float  Thence  it  flows 
through  the  passage  D  by  the  adjust- 
able needle  valve  which  controls  the 
opening  into  the  passage  P.  The  fuel 
also  runs  back  into  the  reserve  chamber 
C  through  the  channel  G.  The  fuel  level 
in  the  chamber,  is  the  same  as  that  in 
the  float  chamber  and  in  the  working 
jet  B. 

There  is  a  minute  slit  in  the  throttle 
shown  at  H,  and  when  the  throttle  is 
closed  this  orifice  lies  just  over  the  top 
of  the  jet.  It  can  be  seen  that  a  small 
piece  is  beveled  off  the  upper  edge  of  the 
throttle  and  this  allows  anything  that 
passes  through  H  to  be  drawn  up  into  J 
and  so  to  the  motor. 

The  nozzle  of  the  idling  jet  L  extends 
well  into  the  strangling  passage  A,  to 
the  left  of  which  there  is  a  small  air  in- 
let M  whose  opening  can  be  regulated 
by    the    ratchet    locked    thumb  screw 


shown.  Thus  air  can  only  enter  the  con- 
fined space  around  the  nozzle  L  through 
M. 

High  Air  Velocity  When  Idling 

When  the  motor  is  started  and  run 
slowly  in  this  position  of  the  throttle  it 
draws  air  with  great  velocity  past  the 
idling  jet  L  and  through  M.  The  velocity 
past  L  is  regulated  by  the  thumb  screw 
just  mentioned  which  increases  or  de- 
creases the  small  air  by-pass  M.  When 
the  throttle  is  opened  slowly  or  quickly, 
the  suction  around  the  jet  M  increases 
rapidly  but  diminishes  around  the  jet  L. 
It  is  at  this  moment  that  a  freer  flow  of 
fuel  is  always  required,  and  to  give  this 
the  compensating  reserve  chamber  G 
empties  into  the  common  supply  channel 
P.  Thus  the  additional  fuel  demanded 
by  pick  up  is  instantly  supplied.  When 
the  motor  is  slowed  down  this  chamber 
fills  to  its  former  lever,  and  this  reserve 
chamber  is  analogous  to  a  storage  bat- 
tery floating  on  the  line. 

The  natural  tendency  is  for  the  mix- 
ture to  become  richer  at  higher  speeds 
and  to  prevent  this,  when  the  throttle  ia 
opened  the  chamber  C  is  quickly  drained 
and  exposes  the  orifice  D  to  the  air  enter- 
ing through  the  holes  N  at  the  top  of  the 
float  chamber.  This  air  is  immediately 
drawn  through  into  the  channel  F.  Air 
being  a  lighter  medium  displaces  the 
fuel  passing  through  the  channel  F,  and 
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retards  the  increasing  flow  from  the  float 
chamber  and  also  aids  vaporization. 
This  saturated  vapor  is  brought  down 
to  the  proper  proportion  by  the  air  en- 
tering from  the  main  air  inlet.  The 
idling  jet  may  be  cleared  of  possible  ob- 
structions by  a  nickel  steel  needle  oper- 
ated by  a  push-button  underneath  the 
working  jet. — The  Longucmare  Car- 
bureter Co.,  New  York  City. 

Maco  Simple  and  Compact 

Simplicity  and  compactness  feature 
the  Maco  carbureter  as  there  are  but  two 
adjustments,  the  gasoline  for  low  speed 
and  the  auxiliary  air  for  high  speed. 
The  float  chamber  is  concentric  and  can 
be  turned  to  any  position  to  bring  the 
gasoline  connection  to  the  side  most  con- 
venient to  the  supply  pipe.  The  spray 
nozzle  is  directly  in  the  center  of  the 
float  chamber,  insuring  a  constant  level 
of  fuel  regardless  of  the  position  of  the 
car  with  respect  to  the  horizontal. 

The  main  air  intake  is  at  the  bottom 
directly  below  the  fuel  nozzle.  At  the 
nozzle  there  is  a  contraction  in  the  air 
passage  so  that  the  air  velocity  is  in- 
creased and  the  vacuum  becomes 
greater;  these  factors  aiding  vaporiza- 
tion. The  auxiliary  air  is  taken  in  from 
the  side,  the  valve  being  controlled  by  a 
coil  spring  and  the  needle-valve  adjust- 
ment is  at  the  top.  In  adjusting  the 
carbureter  the  needle  valve  is  set  to  give 
a  good  low-speed  mixture  and  then,  with 
the  spark  advanced  the  throttle  is 
opened  wide  for  high  speed  regulation. 
— Gleason-Peters  Air  Pump  Co.,  Brook- 
lyn, N.  Y. 

No  Changes  in  Marvel 

No  changes  of  note  have  been  made  in 
the  Marvel.  It  is  a  double- jet  type  with 
a  manually-controlled  auxiliary  hot  air 
supply  and  a  similarly  controlled  choker 
for  easy  starting.  Two  jets  are  used, 
the  second  jet  being  brought  into  action 
by  the  opening  of  the  auxiliary  air 
valve. 

When  the  motor  is  idling  the  hinged 


auxiliary  valve,  which  shuts  off  part  of 
the  passage,  is  closed  thus  rendering  in- 
effective the  tall  jet  in  this  part.  At 
this  time  the  air  passes  up  through  the 
small  venturi  surrounding  the  low-speed 
jet.  Ah  the  suction  of  the  motor  in- 
creases the  auxiliary  valve  is  opened 
against  the  spring  pressure  and  the  sec- 
ond jet  comes  into  action.  A  choke  valve 
in  the  main  air  entrance  allows  a  rich 
mixture  to  be  obtained  for  starting. 
This  device  may  be  controlled  from  the 
dash  so  that  when  the  motor  is  cold  it 
may  be  closed  when  it  is  desired  to  open 
the  throttle  quickly,  thus  preventing  a 
backfire. 

A  feature  of  the  carbureter  is  an  ex- 
haust heat  jacket  manually  operated, 
which  aids  in  the  vaporization  of  the 
fuel.  Any  degree  of  heat  may  be  had. — 
Marvel  Carbureter  Co.,  Flint,  Mich. 

Master  Cses  Many  Jets 

The  Master  carbureter  remains  the 
same  in  design  as  heretofore.  It  is  an 
eccentric  float  type  with  a  rotary  throt- 
tle and  horizontal  fuel  distributer  ex- 
tending across  the  air  passage. 

Referring  to  the  sectional  view,  the 
fuel  distributer  extending  across  the  air 
passage  is  shown  at  C.  This  has  a  num- 
ber of  Rmall  holes  drilled  along  its 
length,  and  the  lower  opening  H  in  the 
rotary  throttle  D  is  so  shaped  as  to  un- 
cover more  and  more  of  these  holes  as 
the  throttle  is  opened.  At  the  same 
time,  due  to  a  similar  opening  H'  in  the 
upper  surface  of  D,  an  increasing 
amount  of  gas  is  admitted  through  the 
intake  O.  Thus  the  fuel  supply  is  me- 
chanically apportioned  in  accordance 
with  the  throttle  opening.  When  the 
throttle  is  wide  open  there  are  no  re- 
stricted passages,  which  is  one  of  the 
points  which  the  maker  features.  The 
air  enters  through  the  intake  A  and 
mixes  with  the  fuel  issuing  from  the 
small  holes,  and  passes  on  to  the  engine 
through  the  openings  H  and  H'. 

The  gasoline  gets  to  the  distributer 
through  the  passage  P  from  the  float 
chamber.  A  common  supply  tube  run- 
ning along  the  lower  part  of  the  dis- 
tributer takes  care  of  each  individual 
distributer  tube.    A  strainer  is  inter- 


posed in  the  passage  from  the  float  cham- 
ber. The  construction  of  the  multiple 
jets  and  of  the  throttle  is  best  under- 
stood by  reference  to  both  the  sectional 
and  perspective  views  on  opposite  page. 

One  Jet  for  Idling 

When  the  throttle  is  closed,  there  is 
still  one  distributer  hole  uncovered 
which  admits  sufficient  fuel  for  slow- 
speed  or  idling.  To  regulate  the  air 
supply  and  thus  control  the  mixture,  the 
air  damper  8  is  placed  in  the  air  pas- 
sage. This  is  simply  a  flat  piece  of 
metal  arranged  to  swing  about  its  base 
so  as  to  shut  off  any  part  of  the  air. 
As  shown,  it  is  set  for  a  rich  mixture, 
whereas,  if  partly  open,  the  proportion 
of  air  would  be  greater. 

Distributers  of  different  capacities  are 
available  for  fitting  to  the  various  sizes 
of  carbureters.  Wear  of  the  rotary 
throttle  is  minimized,  for  it  does  not 
touch  the  throttle  chamber  in  which  it 
operates.  It  has  large  journal  bearings 
in  the  mixing  chamber  body.  The  air 
damper  is  controlled  from  the  dash. — 
Master  Carbureter  Corp.,  Detroit,  Mich. 

M.  F.  Carbureter  Is  Moat  less 

This  is  a  carbureter  of  unusual  de- 
sign in  that  the  float-chamber  has  been 
discarded,  and  it  is  also  remarkably 
simple  and  light.  The  main  air  inlet 
is  at  the  bottom  and  to  one  side.  At 
slow  speed  the  air  rushes  up  through 
this  passageway,  past  the  spray  nozzle, 
lifting  a  small  disk  to  which  is  attached 
the  needle-valve  extending  into  the  noz- 
zle and  controlling  the  flow  of  fuel.  The 
higher  the  disk  and  needle  are  raised  the 
more  fuel  flows  out.  These  two  mem- 
bers are  held  down  by  a  flat  spring 
whose  tension  may  be  adjusted  by  means 
of  a  thumb  screw  at  one  side. 

For  starting  a  very  rich  mixture  may 
be  secured  by  rotating  the  eccentric 
which  raises  the  flat  spring  and  the 
needle  valve,  thereby  allowing  a  large 
flow  of  raw  gasoline. 

At  high  speed  the  additional  suction 
raises  the  auxiliary  air  valve  from  its 
seat,  thus  allowing  more  air  to  flow  to 
the  motor.  This  valve  is  seated  by  a 
helical  spring,  whose  tension  is  adjust- 
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able  by  a  thumb  screw. — Floatless  Car- 
bureter Co.,  Brooklyn,  N.  Y. 

Newcomb  Adds  Water  Jacket 

A  line  of  water-jackcU>d  carbureters 
is  the  new  feature  of  the  Newcomb  pro- 
duction, all  previous  models  having  been 
built  without  water-jackets,  except  the 
.75-inch  size.  All  water- jacketed  models 
have  been  carried  over  with  few 
changes,  and  in  addition  these  partic- 
ular models  can  now  be  procured  in 
aluminum  as  well  as  bronze.  The  car- 
bureter is  called  a  constant-vacuum  type 
because  it  automatically  enlarges  the  ef- 
fective air  and  fuel  openings  in  direct 
proportion  to  each  other  and  to  the  de- 
mands on  the  carbureter  for  an  ex- 
plosive mixture. 

The  metering  mechanism  is  located  in 
the  vaporizing  chamber.    It  consists  of 
a  hollow  plunger  surrounding  the  fuel 
nozzle  tube,  a  sharply  pointed  needle 
Talve  is  attached  to  the  upper  part  of 
this  plunger  and  controls  the  flow  of  the 
fuel.     Around  the  bottom  edge  of  the 
plunger  a  large  number  of  small  holes 
are  drilled  and  these  are  arranged  to 
register  with  an  equal  number  of  slots 
cut  in  the  plunger  tube,  or  cylinder,  to 
distribute  the  fuel  after  it  has  issued 
from  the   main   fuel-measuring  orifice. 
The  plunger  is  seated  on  the  regulating 
collar,  indicated  in  the  illustration,  when 
the  motor  is  not  running.    The  office  of 
this  collar  is  to  withdraw  the  fuel  needle 
aTrom  its  closed  position  by  raising  the 
Fslunger  without  uncovering  the  air  sluts 
i.n  the  plunger  chamber.    The  opening 
of  the  fuel  port  is  thus  given  a  lead 
vvith  respect  to  the  air  ports,  delivering 
fc»  rich  mixture  when    the    plunger  is 
■raised  but  a  trifle,  as  when  the  motor  is 
i  die. 

How  Air  la  Proportioned 

When  air  is  drawn  through  the  car- 
bureter, the  plunger  lifts  in  proportion 
t-o  the  amount  of  air  entering  the  motor. 
The  needle  in  the  nozzle  lifts  at  the 
same  time,  releasing  the  amount  of  gas- 
oline needed  to  correctly  charge  the  en- 
tering air — the  higher  the  plunger  is 
lifted  the  larger  the  air  and  fuel  open- 
ings. The  effective  areas  of  the  air  and 
fuel  ports  are  at  all  positions  so  pro- 
portioned that  the  fuel  mixture  is  cor- 
rect for  all  rates  of  flow.  As  the  fuel 
flows  through  the  small  holes  it  is  caught 
by  jets  of  air  coming  through  the  slots 
and  is  atomized  thoroughly  on  account  of 
the  high  velocity  of  the  air.  Any  fuel 
Unvaporized  is  gasified  when  it  strikes 
the  heated  walls. 

A  dash-pot  is  formed  between  the  head 
of  the  plunger  and  the  upper  end  of  the 
plunger  chamber.  This  retards  the  lift- 
ing speed  and  allows  a  richer  mixture 
*hen  the  throttle  is  opened  suddenly — 
the  motor  may  be  run  on  a  thin  mixture 
•nd  still  pick  up  quickly. 
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Mixture  adjustment  is  effected  by 
means  of  a  pointer  traversing  a  grad- 
uated arc  etched  on  the  top  of  the  float 
chamber.  This  pointer  adjusts  the  de- 
gree of  vacuum  above  the  gasoline  in 
the  float  chamber  and  partially  restrains 
the  flow  of  fuel  from  the  nozzle. 

Easy  Starting 

For  easy  starting  in  cold  weather  an 
auxiliary  fuel  nozzle  is  provided  which 
consists  of  a  tube  conveying  gasoline 
from  the  float  chamber  to  the  small  ori- 
fice just  under  the  throttle  valve.  Nor- 
mally, this  orifice  is  subjected  to  the 
constant  suction  of  the  motor,  whatever 
this  may  be,  and  the  bore  of  this  orifice 
is  so  proportioned  that  very  little  fuel 
flows  through  it  to  the  mixing  chamber 
under  these  conditions;  but  when  it  is 
desired  to  start,  the  throttle  valve  is 
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turned  backward  through  a  slight  angle 
bringing  the  orifice  above  the  valve  and 
subjecting  it  to  a  powerful  suction. — 
Holtzer  Cabot  Electric  Co.,  Brookline, 
Mass. 

Parkin  Carbureter  without  Springs 

This  carbureter  has  no  springs  in  its 
construction  and  there  is  but  one  air  in- 
let. The  mixture  is  controlled  by  a  spe- 
cial type  of  throttle  valve  and  a  single 
large  jet  whose  area  of  opening  is  varied 
by  the  position  of  the  throttle. 

The  cylindrical  throttle  has  a  double 
function,  the  upper  part  is  the  throttle 
proper,  and  the  lower  part  is  what  is 
termed  the  variable-air  shutter.  This 
lower  member  controls  the  amount  of  air 
which  passes  the  jet  by  varying  the  area 
of  the  passageway.  The  rotation  of  the 
throttle  also  controls  the  opening  of  the 
single  jet,  which  is  a  large  hole  in  the 
side  of  the  jet  tube.  Over  this  tube  is 
a  double  sleeve,  the  inner  portion  of 
which  moves  down  over  the  jet  opening 
as  the  throttle  is  closed.  This  movement 
is  produced  by  an  eccentric  on  the  throt- 
tle which  bears  on  the  top  of  the  sleeve. 
Easy  starting  is  provided  by  means  of 
a  choke  valve  in  the  air  intake  and  dust 
is  prevented  from  entering  the  float 
chamber  by  means  of  a  screen. — Light 
Mfg.  &  Fdry.  Co  ,  Pottstown,  Pa. 

Rayfield  Makes  Two  Models 

Rayfield  carbureters  are  made  in  two 
types  for  the  coming  season,  the  differ- 
ence being  that  one  has  a  water-jacket. 
In  both  models  the  air  valve  adjustment 
has  been  eliminated,  high  nnd  low-speed 
adjustments  being  through  the  control 
of  the  fuel.  Both  models  ure  of  the  two- 
jet  type,  one  jet  feeding  at  low-speed 
and  both  at  high-speed.  There  are  three 
air  openings,  one  fixed  and  operating  in 
conjunction  with  the  low-speed  nozzle 
and  the  other  two  having  automatic 
valves  linked  together  and  operating  sim- 
ultaneously. 

The  high-speed  nozzle  is  controlled  by 
a  metering  pin  actuated  by  the  upper 
automatic  air  valve.  The  stem  of  the 
valve  is  connected  to  a  piston  working 
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in  the  dash-pot,  the  pas- 
sage communicating  with 
the  float  chamber;  the 
clash-pot  chamber  has  di- 
rect connection  with  the 
high-speed  nozzle. 

When    the    throttle  is 
opened    the   tendency  of 
the  air  valve  to  open  sud- 
denly and  excessively,  and 
to  flutter,  is  checked  by 
the  du«h-pot  piston,  which 
at  the  same  time  forces  an 
extra  supply  of  fuel  into 
the  nozzle  and  enriches  the 
mixture  for  starting;  the 
slow  opening  of  the  air 
valve    helps    by  causing 
strong  suction  on  the  nozzles.    These  two 
carbureters  are  made  in  Ave  sizes,  the 
1-inch  being  recommended  for  motors  of 
4-inch  bore  and  cither  four  or  six  cyl- 
inders.— Findeisen  &   Kropf  Mfg.  Co., 
Chicago,  111. 

Schebler  Product  Unchanged 

The  two  well-known  Schebler  models 
will  be  continued  without  change  for 
1915.  Model  L  has  a  single  jet,  an  au- 
tomatic air  valve  and  a  cam  which  raises 
the  needle  valve  as  the  throttle  opens, 
the  latter  being  adjustable  for  varying 
the  lift  at  different  throttle  openings. 
Model  R  is  an  improvement  on  the  L 
and  has  a  single  jet,  but  the  needle  valve 
is  inter-connected  with  the  automatic  air 
valve  and  its  opening  increases  with  that 
of  the  fuel  valve.  A  dash-controlled  ec- 
centric acting  on  the  needle  valve  and 
working  in  conjunction  with  a  choker  in 
the  air  intake  gives  a  rich  mixture  for 
starting.  Both  models  are  suitable  for 
four  and  six-cylinder  motors  and  are 
equally  adapted  for  pleasure  cars  or 
trucks.  No  water  jackets  are  used,  but 
hot  air  connections  are  furnished  for  a 
small  extra  charge.  A  dashboard,  or 
steering  column  adjusting  device,  is  ob- 
tainable for  model  R. 

Special  outfits  are  made  for  1910-1911- 
1912  Flanders  cars,  including  1-inch 
Model  R  carbureter,  manifold,  steering 
column  control,  hot-air  drum  and  tubing, 
gasoline  connection  and  throttle  rod,  as 
a  complete  set.  The  makers  recommend 
a  1-inch  carbureter  for  a  motor  of  from 
15  to  22  horsepower;  1.25  for  22  to  25 
horsepower;  1.5  for  35  to  40  horsepower 
and  1.75  and  2-inch  carbureters  for  40 
to  70  horsepower. — Wheeler  &  Schebler 
Mfg.  Co.,  Indianapolis,  Ind. 

Shakespeare  Springless 

This  has  no  springs  in  its  construction 
and  the  gasoline  and  air  are  regulated 
together  by  means  of  a  mushroom  valve 
that  lifts  a  metering  pin  out  from  the 
main  jet  nozzle  as  it  rises.  In  the  illus- 
trations the  valve  is  seen  in  the  position 
it  would  take  when  the  motor  is  not  run- 
ning. 
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Schebler  Model  R 

The  air  flows  in  from  an  intake  at  the 
side  of  the  carbureter  and  then  down 
under  the  mixing  chamber.  Part  of  this 
air  enters  the  base  of  the  venturi  tube, 
where  it  sucks  up  gasoline,  thus  form- 
ing a  very  rich  mixture  which  passes  out 
through  a  narrow  circular  passage  in 
the  valve.  The  thinness  of  this  passage 
helps  to  break  up  the  fuel  and  to  mix 
it  thoroughly.  As  the  suction  of  the 
motor  increases  this  valve  A  is  raised, 
more  fuel  flows  from  the  nozzle  and  at 
the  same  time  the  higher  position  of  the 
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valve  allows  more  air  to 
flow  around  this  valve,  so 
that  at  full  throttle  open- 
ing a  large  amount  of  air 
flows  to  the  motor  with- 
out passing  through  the 
venturi,  but  this  air  is 
mixed  with  the  very  rich 
mixture  of  gasoline  and 
air  which  is  produced  by 
the  air  that  flows  through 
the  venturi  tube.  Since 
the  flow  of  mixture  as  it 
leaves  the  valve  is  at  right 
angles  to  the  passage  of 
the  auxiliary  air,  the  two 
columns  are  thoroughly 
mixed  when  they  come  to- 
gether, thus  insuring  homogeneity  and 
perfect  vaporization.— William  Shakes- 
peare, Jr.,  Co.,  Kalamazoo,  Mich. 

Siro  Adds  Starting  Device 

Siro  carbureters  are  made  in  seven 
sizes,  varying  from  .75  inch  to  2 
inches.  Few  changes  have  been  made 
for  the  coming  season,  the  most  impor- 
tant being  the  addition  of  a  device  for 
easy  cranking.  This  consists  of  a  valve 
that  shuts  off  the  main  air  and  enriches 
the  mixture.  Hot  air  pipes  are  furnished 
for  all  models.  There  are  two  auxiliary 
air  valves  and  an  adjustable  needle 
valve.  The  mixing  chamber  is  U-shaped, 
the  throttle  valve  being  at  one  end  and 
a  mechanically  operated  auxiliary  air 
valve  at  the  other.  These  valves  are 
so  arranged  that  when  the  throttle  is 
opened  the  auxiliary  valve  opens  in  ex- 
act proportion  to  it.  At  the  bottom  of 
the  U  is  an  initial  air  tube  concentric 
with  the  float  chamber  and  in  the  center 
of  it  is  the  fuel  nozzle. 

The  construction  of  the  needle  valve 
is  such  that  it  is  connected  with  the 
throttle  and  auxiliary  air  valve  and 
when  the  throttle  is  opened  or  closed  the 
auxiliary  air  valve  as  well  as  the  needle 
valve  opens  or  closes  proportionately. 
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The  movement  of  the  needle  is  effected 
by  a  cam.  The  float  is  of  spun  copper, 
made  in  two  pieces  and  carefully  sol- 
dered together. — Siro  Carbureter  Mfg. 
Co.,  Northampton,  Mass. 

Stewart  with  New  Dash  Control 

There  is  a  new  design  Stewart  which 
differs  from  those  types  which  it  su- 
persedes only  in  some  constructional  de- 
tails, the  principle  and  operation  being 
identical  with  that  of  all  Stewarts.  The 
operation  depends  upon  a  metering  pin 
and  valve,  the  two  working  in  unison  to 
automatically  measure  the  amount  of  air 
and  gasoline  that  enter  the  mixing 
chamber. 

The  main  change  in  the  new  model  is 
in  the  dash  control  D,  shown  in  the  sec- 
tional view.  Thia  is  placed  at  an  angle 
instead  of  being  horizontal,  and  has  the 
advantage  of  easy  installation,  doing 
away  with  the  need  of  universal  joints 
or  flexible  couplings. 

With  the  exception  of  the  float  mech- 
anism, the  Stewart  carbureter  has  but 
one  moving  part,  the  metering  vulve  B, 
which  may  be  taken  apart  and  cleaned 
without  disturbing  the  adjustment.  It 
(foes  down  over  the  taper  pin  E.  and, 
when  not  operating,  seats  on  the  bottom 
R  of  the  dash-pot.  It  is  in  its  idle  posi- 
tion in  the  cut. 

Gasoline  flows  from  the  float  chamber 
through  the  connection  G  and  the  holes 
B  in  the  lower  part  of  the  metering 
valve  into  the  well  around  the  taper  pin 
E.  When  the  carbureter  is  at  rest  a 
small  amount  of  fuel  collects  in  this  well. 
When  the  engine  starts  this  is  pulled  up 
into  the  mixing  chamber  C,  and  gives  a 
rich  starting  mixture.  As  the  motor 
picks  up  a  partial  vacuum  or  suction  is 
created  above  the  metering  valve  B  in 
the  chamber  C.  This  causes  B  to  lift 
from  its  seat  and  to  permit  air  to  pass 
from  the  chamber  L  into  chamber  C. 
Since  pin  E  is  tapered,  the  more  B  is 
raised  the  greater  the  opening  around  E 
and  the  more  fuel  can  flow.  The  height 
B  is  raised  is,  of  course,  dependent  upon 
the  auction,  which  in  turn  is  in  propor- 
tion to  the  engine  speed.    Therefore,  as 
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the  suction  varies,  the  height  of  the 
metering  valve  varies,  and  the  volume  of 
air  and  the  amount  of  gasoline  admitted 
to  the  mixing  chamber  must  increase  or 
decrease  in  the  same  ratio. — Detroit  Lu- 
bricator Co.,  Detroit,  Mich. 

New  Type  Stromberg 

An  entirely  new  design  is  the  leading 
feature  of  the  Stromberg  program,  this 
having  but  a  single  jet  instead  of  the 
two  nozzles  customary  in  Stromberg 
practice.  One  of  the  basic  ideas  of  the 
Stromberg  designs  is  the  use  of  a  long 
venturi  tube,  the  idea  being  that  this 
extra  length  steadies  the  flow  of  air  in 
the  venturi,  and  prevents  any  disturb- 
ance in  the  action  of  the  jet,  which  might 
be  caused  by  eddy  currents  produced 
upon  the  opening  of  the  air  valve. 
Furthermore,  the  vortex  created  by  the 
air  currents  swirling  around  the  upper 
end  of  the  venturi  actually  tends  to  in- 
crease the  flow  past  the  jet.  Thus  in 
the  two  jet  horizontal  model  the  venturi 
is  extended  well  up  into  the  main  pas- 
sage, and  in  the  new  type  it  is  even 
longer  proportionally,  coming  actually 
above  the  junction  of  the  air  valve 
chamber  with  the  main  body. 

This  single  jet  instrument  operates  as 
follows:  The  air  valve  opens  downwards 
and  in  a  direction  opposite  to  the  incom- 
ing air.  To  the  upper  end  of  the  air 
valve  spindle  the  piston  A  is  attached 
and  this  piston  slides  smoothly  in 
its  casing,  there  being  holes 
through  the  top  so  as  to  free  the 
upper  side  of  A  to  the  atmosphere. 
If,  owing  to  suction  of  the  motor, 
the  air  pressure  in  C  drops  be- 
low atmospheric,  then  as  the  area 
of  piston  A  is  greater  than  the 
area  of  the  valve  proper,  th  •  at- 
mosphere acting  on  A  overcomes 
the  atmospheric  pressure  on  the 
valve,  and  the  latter  is  opened.  Air 
passes  under  the  venturi  and  up 
past  the  jet  all  the  time,  the  suc- 
tion in  the  venturi  being  roughly 
proportional  to  engine  speed  so 
that  more  gasoline  is  forthcoming 
as    the    motor's    demands  for 
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mixture  increase. — Stromberg  Motor  De- 
vices Co.,  Chicago,  III. 

Sunderman  Is  Simple 

The  special  feature  of  the  Sunderman 
is  the  use  of  a  very  wide  mixing  cham- 
ber, having  a  disk  of  finely  perforated 
metal  spreud  across  it,  this  plate  being 
of  inverted  saucer  shape.  The  main  air 
passes  up  a  small  venturi  and  there  is  a 
plain  jet  adjustable  by  a  needle  valve. 
The  top  of  the  venturi  acts  as  a  guide 
for  a  large  mushroom  valve  that  permits 
air  to  be  taken  straight  into  the  mixing 
chamber  when  the  suction  is  sufficiently 
strong,  and  the  jet  needle  being  attached 
to  this  valve  causes  the  fuel  supply  to 
increase  with  that  of  the  air — Sunder- 
man Safety  Carbureter  Corp.,  New- 
burgh,  N.  Y. 

Webber  in  One  Model 

This  is  a  vertical  type  and  has  a  sin- 
gle jet  opening  into  a  strangling  tube, 
surrounded  by  a  float  chamber.  Di- 
rectly above  the  nozzle  is  a  conical  valve 
controlling  the  fuel  opening,  a  finger 
resting  on  the  valve  being  linked  to  the 
auxiliary  air  valve.  Normally  the  fuel 
valve  is  closed  by  a  spring,  but  the  open- 
ing of  the  air  valve  permits  the  fuel 
valve  to  open  also.    The  air  valve  stem 
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Stromberg,  horizontal  type 


is  extended  upward  and  carries  a  piston 
working:  in  a  cylinder  to  prevent  flutter- 
ing;. The  use  of  an  auxiliary  air  valve 
makes  it  possible  to  keep  the  fixed  air 
opening:  of  small  size,  so  that  a  rich  mix- 
ture for  starting;  and  low  speeds  is  au- 
tomatically secured. — Webber  Mfg.  Co., 
66  Stanhope  street,  Boston,  Mass. 

Zenith  Adds  Models 

In  addition  to  its  two  standard 
models,  the  Zenith  Carbureter  Co.  has 
added  several  new  types  for  1915,  one 
built  more  particularly  for  the  small  car 
trade  and  sold  at  a  lower  price  than 
the  other  models,  though  retaining  the 
standard  Zenith  features,  and  a  carbure- 
ter for  eight-cylinder  motors  has  also 
been  developed. 

The  upright  model  is  the  standard 
Zenith  carbureter  and  another  is  the 
horizontal  type  especially  adaptable  to 
block-cast  engines  which  have  a  type  of 
gasoline  feed  allowing  the  carbureter  to 
he  mounted  high  upon  the  side  of  the 
cylinder. 

The  Zenith  principle  is  a  compound 
compensating  nozzle  arrangement  which 
is  claimed  to  give  a  constant  ratio  of  air 
to  gasoline  at  all  motor  speeds.  The 
main  fuel  jet,  which  is  fed  directly  from 
the  float  chamber,  is  surrounded  by  the 
auxiliary  jet  H,  giving  rise  to  the  com- 
pound construction.  The  outer  jet  con- 
nects through  a  small  tube  K  to  an  ori- 
fice T  in  communication  with  the  float 
chamber.  The  supply  of  fuel  in  this  tube 
is  constant  so  far  as  the  level  in  the  float 
chamber  is  constant,  for  it  depends  upon 
that  level  for  its  own  height.  Thus  the 
supply  of  fuel  given  to  the  outer  jet  does 
not  increase  or  diminish  with  the  varia- 
tion in  the  suction  due  to  the  air  passing 
through  the  venturi  tube. 

Main  Jet  Size  Varies 

The  main  jet  action  is  similar  to  that 
of  any  carbureter  having  one  jet,  the 
amount  flowing  through  it  being  in  pro- 
portion to  the  throttle  opening  which 
governs  the  suction.  The  main  jet  is 
furnished  in  different  sizes,  that  size  be- 
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ing  used  on  any  particular  motor  which 
is  shown  on  trial  to  give  best  results. 

Naturally,  the  greater  the  throttle 
opening  the  greater  the  tendency  is  to 
lower  the  fuel  level  in  the  supply  cham- 
ber, with  consequent  decrease  in  the 
amount  of  gasoline  passing  through  the 
outer  jet  At  the  same  time  the  main 
inner  jet  acts  in  the  opposite  way  and 
gets  greater  supply  and  thus  the  combi- 
nation serves  to  compensate  for  all 
speeds  and  give  a  constant  ratio  of  fuel 
to  air,  due  to  the  two  jets  acting  in  dia- 
metrically opposite  direction. 

In  the  Zenith  carbureter  design  there 
is  really  a  third  auxiliary  jet,  which 
comes  into  action  only  for  starting  or  for 
slow  running.  This  jet  is  in  a  tube 
which  is  a  part  of  the  mixing  chamber, 
and  it  opens  into  the  passage  to  the 
motor  just  above  the  throttle  valve. 
When  the  throttle  is  only  slightly  opened 
at  times  of  starting,  a  strong  suction  is 
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created  at  the  point  P,  where  this  third 
nozzle  enters  the  gas  passage  and  this 
draws  pure  gasoline  from  the  well  at 
the  bottom  of  the  auxiliary  tube,  which 
mixes  with  the  inrushing  gaseH,  enrich- 
ing them  as  they  pass  to  the  motor. 
When  the  engine  is  running  very  slowly 
the  suction  in  the  venturi  tube  at  the 
main  jets  is  very  low  and  insufficient  to 
draw  enough  fuel  for  proper  mixture. 
The  fuel  will  then  rise  in  the  auxiliary 
tube  and  will  finally  pass  through  the 
opening  at  the  throttle  edge  to  suffi- 
ciently charge  the  gases. 

Once  the  proper  nozzle  size  is  deter- 
mined, it  will  be  noticed  that  there  is  no 
adjustment  to  the  carbureter.  For 
spraying  the  gasoline  used  in  the  start- 
ing jet  air  is  admitted  to  the  outer  part 
by  the  adjustable  screw  O.  This  air 
passes  down  to  the  bottom  of  the  jet  and 
is  drawn  up  to  P  in  conjunction  with  the 
gasoline.  The  amount  of  air  let  in  at  O 
decides  the  idling  speed  and  ease  of  start- 
ing. The  horizontal  Zenith  is  the  same 
in  principle  as  the  others,  only  the  mix- 
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ing  chamber  is  at  right  angles  to  the 
compound  jet  rather  than  being  concen- 
tric with  it. 

The  special  duplex  model  Zenith  for 
eight-cylinder  motors  was  described 
fully  last  week,  bo  it  is  only  necessary 
to  add  here  that  it  follows  the  ordinary 
Zenith  principle  of  operation,  but  has 
two  jets  with  the  slow-running  fittings 
and  two  mixing  chambers.  There  is  a 
single  float  chamber  situated  between  the 
two  horizontal  type  mixing  chambers, 
and  the  two  throttles  are  interconnected 
so  that  a  single  attachment  to  the  control 
suffices.  The  compound  carbureter  fits 
snugly  between  the  two  cylinder  blocks 
of  a  Vee  eight  motor,  and  the  use  of 
duplex  parts  reduces  the  task  of  tuning 
up  the  motor  to  the  same  simplicity  as 
with  a  four  cylinder. — Zenith  Carbureter 
Co.,  Detroit,  Mich. 

Zephyr  Springless 

The  Zephyr  carbureter  is  a  type  of  in- 
strument in  which  there  are  no  moving 
parts.  The  suction  is  depended  upon  to 
draw  the  fuel  through  jets  of  predeter- 
mined size.  The  main  features  are  the 
low  and  the  high  speed  jets.  In  the  sec- 
tional view,  a  form  of  Zephyr  instru- 
ment with  vertical  venturi  is  shown. 
When  the  throttle  valve  T  is  open  air 
passes  up  through  the  main  air  intake  E, 
and  the  greatest  suction  is  created  at  the 
point  where  the  venturi  reaches  its 
smallest  diameter.  This  is  where  the 
main  jet  J  is  located.  Thus  the  fuel  is 
sucked  up  from  the  float  chamber 
through  the  passage  X  and  sprayed 
through  the  atomizer  M  into  the  cur- 
rent of  air  flowing  in  through  jet  tube  J. 
This  breaks  up  the  fuel  at  the  point  of 
union,  and  the  whole  mixes  with  the 
main  current  of  air  at  the  throat  of  the 
venturi  tube. 

When  throttle  valve  T  is  closed  the 
low  speed  jet  Jl  comes  into  action.  The 
majority  of  the  atomized  fuel  formed  at 
M  in  the  main  jet  then  is  drawn  up 
through  the  passage  Y  through  a  hole  in 
the  main   jet  tube.     This  is  sprayed 
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Zenith 


through  the  slow  speed  jet  directly  into 
carbureter  tube  on  the  motor  aide  of  the 
throttle  valve.  This  sends  a  rich  mix- 
ture to  the  motor  which  would  otherwise 
get  only  a  very  lean  mixture,  due  to  the 
small  amount  of  air  passing  through  the 
main  passage  and  past  the  main  nozzle 
through  which  only  a  small  amount  of 
fuel  is  issuing  into  the  main  passage. 

Jet  Adjustment 

In  order  to  adjust  the  carbureter  for 
low  and  high  speed  running,  the  main 
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jet  tube  J  and  the  throttling  tube  J'  are 
each  provided  with  four  jets  of  varying 
sizes  which  are  at  right  angles  to  each 
other  around  the  jet  tube.  Only  the  bot- 
tom jet,  however,  is  operative,  as  it  is 
the  only  one  that  can  register  with  the 
fuel  passage  X  or  Y  as  the  case  may  be. 
Any  one  of  the  four  jets  can  be  brought 
into  this  position  over  the  passage,  as 
the  tubes  can  be  rotated  from  their 
squared  outer  ends.  Spring-engaged 
ball-locks  seating  in  indentations  in  the 
tubes  normally  hold  the  tubes  against 
rotation  and  also  position  them  so  that 
the  jet  desired  is  in  register  with  its 
tube.  Each  of  the  flat  faces  of  the 
squared  outer  end  is  numbered  so  that 
the  adjuster  can  tell  what  one  is  in  posi- 
tion. Jet  tubes  having  different  series 
of  jets  can  be  had  thus  widening  the 
range  of  adjustment 

For  starting,  the  shutter  V  in  the  main 
air  passage  can  be  closed.  This  shuts 
off  the  main  air  supply  and  a  strong 
suction  on  the  throttling  jet  sends  a 
rich  mixture  to  the  engine.  The  cover 
for  the  float  chamber  is  so  attached  that 
it  may  be  turned  to  one  side  in  order  to 
expose  the  float  mechanism  and  thus  in- 
spect the  float  action  even  when  the  en- 
gine is  running.  By  removing  a  cotter 
pin  which  retains  the  float  lever  hinge 
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pin  in  place,  the  whole  float  mechanism 
can  be  removed  for  cleaning  or  inspec- 
tion, in  most  cases  without  stopping  the 
motor,  it  is  said.  A  groove  cast  in  the 
inside  of  the  fuel  chamber  shows  the 
highest  permi8sable  level.  Zephyrs  are 
furnished  with  the  venturi  tube  arranged 
either  horizontally  or  vertically,  and  the 
design  also  permits  of  a  number  of  posi- 
tions of  the  float  chamber  with  respect 
to  the  main  body  of  the  instrument. — 
George  A.  Breeze,  Detroit,  Mich. 


Rotary  Traffic  System  in  Force  in  St.  Louis 


ST.  LOUIS,  MO.,  Jan.  30 — The  rotary  traffic  system  at  the 
Lindcll  entrance  to  Forest  Park  has  now  been  in  effect 
for  2  months.  The  new  system,  which  is  designed  to  lessen 
the  possibility  of  automobile  accidents,  is  in  force  from 
7  o'clock  each  morning  until  6  at  night. 

Under  the  system  the  traffic  moves  in  an  oval  around  a 
large  lamp  pole  on  the  west  side  of  Kingshighway,  a  north 
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and  south  street,  and  Lindell  boulevard,  an  east  and  west 
Itine,  which  heretofore  has  been  the  traffic  pole.  All  vehicle 
traffic  must  pass  to  the  right.  A  new  set  of  traffic  rules  as 
laid  down  by  the  park  commissioner  follows: 

"Keep  to  the  right.  Drive  slowly.  Don't  get  excited  and 
kill  your  engine.  Pedestrians  must  cross  at  safety  zone. 
Kvery  vehicle  must  enter  into  the  line  of  traffic  around  the 
circle  and  move  in  the  prevailing  direction.  Traffic  around 
this  circle  may  go  in  double  oi  triple  lines.  Northbound 
vehicles  on  Kingshighway  must  go  to  the  right  of  the  traffic 
officers.  Westbound  vehicles  desiring  to  enter  the  park  must 
keep  close  to  the  drawn  circle.  Through  eastbound  traffic 
on  Lindell  boulevard  must  go  around  the  circle,  as  is  the  case 
with  vehicles  desiring  to  go  south  on  Kingshighway.  Vehicles 
wishing  to  go  north  on  Kingshighway  must  go  to  the  right 
of  the  traffic  officers." 

It  is  the  plan  of  the  park  and  street  commissioners  to  paint 
white  lines  across  the  boulevards  at  the  street  intersections 
hence  pedestrians  who  heretofore  have  cut  across  the  park 
entrance  in  a  haphazard  way  will  be  required  to  stay  within 
the  denoted  lines.  Thus  the  traffic  of  the  pedestrians  will  be 
centered  in  a  definite  area  so  that  the  motorists  will  know 
where  to  find  the  pedestrians  and  vice  versa. 

The  distances  across  the  park  entrances  are  230  feet  and 
175  feet.  The  new  plan  requires  pedestrians  to  walk  only 
36  feet  from  one  safety  zone  to  another.  It  also  reduces  the 
collision  points  where  traffic  lines  going  in  opposite  directions 
cross,  from  120  to  six. 

The  entrance  to  Forest  Park  always  has  been  considered 
the  most  difficult  traffic  problem  in  St  Louis.  Six  traffic 
policemen  formerly  stood  on  duty  here,  but  with  the  new  rules 
three  will  see  that  the  recent  regulations  are  enforced.  Signs 
will  direct  the  drivers. 
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that  time;  so  in  anticipating  better  things  still  we 
do  so  in  no  carping  spirit.  Let  us  rather  congratu- 
late the  men  who  have  made  the  carbureter  what  it 
is  today,  and  add  that  with  so  much  of  success  to 
their  credit  they  have  established  a  reputation  for 
progressiveness  which  the  world  will  look  to  them 
to  maintain. 
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Carburetion 

IT  would  seem  sufficiently  easy  to  make  a  good  com- 
bustible gas  from  gasoline  and  air,  but  the  im*- 
mense  number  of  designs  for  carbureters  shows  that 
it  is  in  reality  quite  difficult  to  make  such  gas  under 
the  conditions  prevailing  on  an  automobile.  There 
is  a  greater  variety  of  feature  between  carbureters 
than  between  motors,  transmissions  or  even  mag- 
netos. The  very  electric  generators  and  cranking 
motors  show  less  difference  in  detail  than  can  be 
found  among  any  half  dozen  carbureters,  and  this 
is  the  more  amazing  because  the  carbureter  is  the 
most  essential  portion  of  the  chassis.  Without  a 
carbureter  the  finest  automobile  ever  constructed  is 
merely  a  beautiful  exhibit  of  workmanship;  it  is  as 
useless  as  a  steamship  with  no  boilers.  It  would  be 
rational  to  expect  10  years  and  more  of  earnest 
endeavor  to  bring  one  nearer  to  finality,  nearer  to  a 
standardized  idea,  than  the  carbureter  manufactur- 
ers have  been  able  to  do.  That  it  has  not  been  pos- 
sible to  come  to  agreement  concerning  more  than  a 
few  fundamental  points  shows  that  we  may  still  hope 
for  a  far  greater  carbureter  efficiency.  The  advances 
made  in  the  production  of  power,  in  the  economy  of 
gasoline  consumption  and  in  simplicity  of  control 
are  very  great  if  we  look  back  for  a  decade  and  re- 
member what  sort  of  a  thing  the  carbureter  was  at 


Better  Bodies 

OUR  body  builders,  as  well  as  our  car  manufac- 
turers, may  well  point  with  pride  to  the  recent 
national  shows  as  typifying  the  marked  progress 
which  has  been  made  during  the  past  year.  As  com- 
pared with  the  cars  of  1914,  those  of  1915  are  fitted 
with  bodies  which  are  at  once  distinctive  and  grace- 
ful in  appearance  and  serviceable  and  sensible  in 
construction. 

While  European  practice  is  responsible  for  much 
of  the  improvement,  there  is  an  encouraging  element 
of  initiative  and  enterprise  on  the  part  of  our  Amer- 
ican body  designers  which  is  apparent  in  many  ways 
to  one  making  a  study  of  the  types  on  the  market 
for  the  current  season.  This  is  a  side  of  our  body 
industry  which  must  be  cultivated  and  developed, 
the  war  in  Europe  rendering  the  present  time  an 
excellent  opportunity  to  surpass  the  foreign  builders' 
creations  both  in  beauty  and  in  the  perhaps  more 
essentially  American  respects  of  comfort  and  utility. 

A  natural  development  of  American  conditions, 
the  all-weather  car.  appears  this  year  in  more  numer- 
ous and  varied  styles  than  ever  before,  the  high  de- 
gree of  all-around  usefulness  of  the  type,  combined 
with  the  reasonable  price  possible,  rendering  it  ex- 
ceedingly popular.  The  originality  displayed  in  de- 
signing these  bodies  is  highly  commendable,  while 
the  improvement  in  harmony  and  common  sense  in 
touring  car  construction  and  in  reconciling  luxury 
of  finish  with  durability  in  closed  car  designs  entitle 
the  body  makers  to  the  congratulations  of  the  entire 
industry. 

But  we  must  not  stop  here.  Each  succeeding  year 
must  see  improvement;  perhaps  not  in  such  marked 
degree  as  distinguished  the  past  year,  but  still  con- 
stant improvement.  And  the  car  maker  and  the 
accessory  manufacturer  must  co-operate  with  the 
body  builder  to  work  toward  greater  simplification, 
stronger  construction  with  less  weight,  increased 
refinement,  lower  prices  and,  above  all,  that  great 
ideal,  beauty  of  line  and  harmony  of  car  units,  so 
that  all  shall  blend  into  a  car  as  nearly  perfect  as  it 
is  possible  to  construct,  with  no  discordant  note  to 
jar  its  symmetry. 

And  we  must  not  forget  that  each  advance  that  is 
made  in  one  branch  of  the  industry  will  have  its 
effect  on  the  other  branches,  thus  rendering  progress 
more  or  less  uniform  and  consistent  from  year  to 
year. 

Because  of  this  aspect  of  the  situation,  better 
bodies  mean  better  chassis  and  better  accessory  fit- 
tings, and  vice  versa.  The  progress  made  in  body 
design  is  reflected  in  the  chassis,  and  the  improve- 
ment in  accessory  development  keeps  pace  with  other 
developments  in  the  industry. 
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61,599  Car  Owners  in  Canada  in  1914 

Increase  of  Nearly  100  Per  Cent.  Since  1912 — Gain 
of  20,279  Over  1913  — Ontario  Leads  with  25,258 


MONTREAL,  QUE.,  Feb.  2— A  remarkable  growth  of  au- 
tomobile owners  in  the  Dominion  is  apparent  by  the 
fact  that  in  the  past  2  years  the  number  of  cars  owned  in 
Canada  has  increased  almost  100  per  cent.,  the  actual  figures 
being.  32,27«  in  1912;  41,:12<J  in  11*13  and  61,599  in  1914.  The 
Province  of  Ontario  is  easily  first  in  the  ownership  of  au- 
tomobiles, her  total  being  25,258.  The  Province  of  Quebec 
maintained  the  ratio  of  increase  with  3,579  automobiles  and 
sixty-five  trucks  in  1912,  as  compared  with  7,025  automobiles 
and  299  trucks  in  1914. 

PROVINCE  l!tl4  1913  1912 

Albert*    1.717  3.110  J.xx. 

British  Columbia  S..J.M  4.W. 

Manitoba    6.SO0         4.STS  3.;u:i 

New  Brunswick    1,210  7H9  700 

Nova  Scot  lit    1.2.13  1.000  SU7 

Ontario   ....  M,Kt       15.2:..'.  li.sas 

1'riiiiv  Kdward   Island  *    Motorists  are  restricted  to 

2  davs  In  the  \vc«  k 

guetKt   7.025  1.076  3.:."!l 

Sanliaifhcwnn    *.7«.a         €.513  3.712 

Yukon   Nu  returns  17 

Total    €1.599        41,320  32,27€ 

N.  Y.  Repintrations  169,966  in  191 1 

New  York  City,  Jan.  29— Twenty-five  per  cent,  more 
licenses  were  taken  out  in  this  State  in  1914  than  in  the  pre- 
vious 12  months,  according  to  official  figures  given  out  by 
Secretary  of  State  F.  M.  Hugo.  There  were  169,966  registra- 
tions in  1914,  as  compared  with  134,405  in  1913;  the  com- 
parative receipts  $1,529,852  and  $1,275,727.  an  increase  of 
$254,125. 

Export  Club  of  Detroit  Formed 

Detroit,  Mich.,  Jan.  30 — Following  a  luncheon  given  at 
the  Board  of  Commerce,  yesterday,  in  honor  of  William  0. 
Downs,  commercial  attache  of  the  U.  S.  in  Melbourne,  Aus- 
tralia, the  Export  Club  of  Detroit  was  formed.  Many  promi- 
nent business  men  whose  specialty  is  the  export  business  were 
present  at  the  meeting  and  it  was  considered  that  Detroit's 
importance  from  the  export  point  of  view  is  rapidly  becoming 


such  that  it  will  greatly  benefit  the  manufacturers  and  busi- 
ness in  having  an  organization  which  will  devote  all  of  it." 
time  to  promote  and  further  the  interest*  of  those  concern!- 
doing  an  export  business.  Among  the  representatives  from 
the  automobile  industry  present  at  the  luncheon  were  John 
A.  Oil,  foreign  manager  of  the  Hudson  Motor  Cur  Co.;  C.  K 
Cook,  export  manager  of  the  Cadillac  Motor  Car  Co.;  J.  I. 
Hibliard  foreign  manager  of  the  Studebaker  Corp.;  H.  F 
Vortkamp,  president  of  the  National  United  Service  Co. 

Edison  to  Build  Kenzol  Plant 

Pittsburgh,  Pa.,  Feb.  1— Thomas  A.  Edison  will  erect  » 
by-product  plant  to  extract  benzol  from  coking  coal  at  the 
plant  of  the  Cambria  Steel  Co. 

England  Offers  Opportunities  to  Makers 

London,  England,  Jan.  15—  Admirahle  effort*  are  beinc 
made  by  many  American  truck  and  tire  making  firms  U 
firmly  establish  themselves  in  this  market  but  it  is  rather 
poor  policy  for  many  firms  to  spend  money  on  such  enter- 
prises unless  they  are  marketing  the  kind  of  merchandim- 
that  is  wanted  in  this  country.  There  could  not  be  any  more 
opportune  time  to  establish  truck  agencies  or  branches,  but 
these  vehicles  must  follow  conventional  European  lines  hav- 
ing the  motor  under  a  forward  hood  or  bonnet.  It  is  prac 
ticallv  useless  to  attempt  to  market  trucks  with  motors  un 
der  the  floor  boards  as  this  type  of  vehicle  is  not  popular  it 
England.  Gasoline  trucks  of  3,  4  and  5-ton  capacity  art 
much  in  demand  here  at  present. 

|.;i...lrtc  truck  makers,  who  art-  going  tn  attempt  thv  Britl-t 
market,  would  In-  better  tin  by  opening  branches  than  agendo 
Tin-  Hrltlsher  here  know*  very  little  about  electrics  ami  Is  un- 
even familiar  wilh  thi-ir  Komi  M-Iling  points  It  will  take  bunk*  Uiil 
to  Introduce  l!  mi. 

Pinions  to  the  war  approximately  €5  per  cent  of  the  solid  lire 
busln.  ss  v.i*  done  by  Herman  (Itnii.  and  there  in  no  mor<>  opportune 
lime  for  American  makers  of  tlrr»  to  net  established,  providing  thn 
hnlld  th.-  solid  base  tire  Th.-  squat -section  solid  tire  that  has  beet 
offend  hv  scwral  American  maker"  i«  not  quite  suited  for  lender 
a  deeper  section  being  preferred 


$1,000  Truck  Subject  of  S.  A.  E.  Discussion 


NEW  YORK  CITY.  Jan.  29— If  the  discussion  following  the 
paper  on  the  possibilities  for  the  sale  of  American-made 
motor  vehicles  in  Europe  after  the  war.  read  by  A.  Ludlow 
Clavder,  before  the  meeting  of  the  Metropolitan  Section  of  the 
Society  „f  Automobile  Engineers,  can  be  taken  as  a  criterion, 
a  much  'eater  interest  will  be  felt  in  the  truck  field  than 
in  th*  D-ssemrer  car  line.  In  spite  of  the  effort  on  the  part 
of  the  chair  to^  bring  the  discussion  back  to  passenger  cars 
the  field  of  the  truck  occupied  almost  the  entire  part  of  the 
meeVvtie  devoted  to  this  discussion. 

T\v-  ;»m-uw»l«ti    1-rouKht   out   one   fact    more  strongly   than  «nv 
-dWr  .,nd  «hat  l»  that  .hero  d«.  no.  seem  to  be  any  definite  idea 
.'„.,,..,   v.ht.le    would   l.e  most  sulte.1  in  the  way  of  a  com- 
".-«■/  ,1  car   for   ull  -vround  purposes  In  ..real   Krl.aln  and  on  the 
'■»«»'  -,,fnt      Many  «f  th.-  speak.-™  pointed  out  that  our  American 
mctV,,    -I   of    rating    trucks    would    not    correspond    10   the  hn>l»h 
mvthc-Hl      The.  rra-.n  assigned  for  this  Is  that  the  buropcan  buyer 
T         in.    been    educated    up   to   the    point   of   respecting  capacity 
*:Ll£      If  he  buvs  a   ,-ton  .ruck  he  is  prone  to  load  it  to  the 
,  ar),    a  half.    rorrcspondingly  with  trucks  of  greater 

apt   Jo   lood   .ben.  to  a  greater  amount  than  that 
,  .  '  ,  in  the  «Declflc«tioi.n.     The  result  has  been  that  makers 

th.  m.  and  in  order  lo  be  on  the  safe  side  they  are  forced 
a  low  fl^r*.  (h(.  Kngli,h  buy,r  „,  ,.„m. 

rn££',lhr''r2  J ,Z "  not  "xpe.«  «he  «'"><^  -"ice  required  by 
A    Ir^n  n-iT  fact,  to  a  iarge  extent,  when  the  sale  Is 


cluiied  the  transaction  Ib  ended,  whereas  in  America  when  tt.< 
truck  sal.-  i*  cliw.-d  the  transaction  has  only  begun,  and  as  man. 
of  our  manufacturers  put  it.  they  are  selling  service  and  not  truck- 
The  request  of  the  author  of  the  paper  for  a  good  1-ton  tru.  t 
brought  fo.th  the  prediction  that  such  a  vehicle  would  be  available 
before  lonir,  although  it  seemed  to  be  the  general  consensus  of 
opinion  that  the  Identical  truck  wanted  by  the  lOnglmh  for  si 
around  use  is  not  as  yet  being  produc^-d  In  this  country. 

The  small  amount  of  discussion  on  the  passenger  car  seems  i< 
show  that  the  principal  market  would  be  a  direct  replacement  of  <■ 
large  number  of  cars  which  are  being  destroyed  as  a  direct  effect 
of  the  war  Another  reason  for  a  development  of  both  the  pas- 
car  ami  commercial  car  market  Is  In  the  large  mortality  or 


John  It.  Kustls.  who  spoke  later  on  the  uses  of  automobiles  11 
the  present  war,  brought  up  the  thought  that  after  the  war  there 
would  be  a  large  amount  of  used  cars  suddenly  thrown  on  th. 
market  which  might  have  a  definite  effect  upon  the  purchase  of 
the  lower  priced  cars  Mr.  Kustls  gave  a  short  lecture  and  showe.i 
a  large  number  of  lantern  slides  Illustrating  war  automobiles  of 
all  kinds  in  various  place* 

Indianapolis,  Ind..  Feb.  1 — The  eight-cylinder  car  will  !•« 
discussed  from  every  angle  by  prominent  engineers  in  Indian 
apolis,  February  16,  at  a  special  meeting  of  the  Indiana 
Section  of  the  Society  of  Automobile  Engineers.  The  small 
bore,  high-speed  type  motors  will  also  be  discussed  at  the 
meeting. 
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Jeffery  Gets  French 
War  Order 

100  Quads  Worth  $350,000—50  for 
Immediate  Delivery — Balance 
25  Per  Week 

CHICAGO,  ILL.,  Feb.  1— The  Thomas  B.  Jeffery  Co.,  of 
Kenosha,  Wis.,-  has  sold  100  of  its  Jeffery  Quad  trucks 
to  the  French  Government,  it  was  announced  today,  an  order 
approximating  $360,000  in  value.  The  order  specifies  the 
delivery  of  fifty  immediately,  with  the  remainder  to  follow 
at  the  rate  of  twenty-five  a  week.  The  Quads  will  be  fitted 
with  the  same  style  of  body  as  used  in  the  United  States 
army,  a  box  type  with  a  bow  top  and  a  cab  driver's  seat. 

The  Jeffery  company  already  is  well  represented  in  the 
European  war,  France  having  previously  purchased  fifty  of 
the  chain-drive  type  of  Jeffery  truck.  The  Canadian  con- 
tingent took  with  it  sixty  of  the  Quads;  England  has  bought 
twenty-five  of  them  and  Russia  twenty-five. 

More  Trucks  Leave  for  War  Zone 

Lima,  O.,  Jan.  30 — The  first  consignment  of  motor  trucks 
shipped  from  Lima,  Ohio,  for  use  in  the  European  war  left 
the  Gramm  factory  recently,  consigned  to  New  York.  The 
order  for  these  trucks  was  received  in  November  and  the 
Willys-Overland  Co.  of  Toledo  booked  it.  That  was  before 
the  reorganization  of  the  Gramm  Motor  Truck  company  un- 
der the  Geiger-Jones  company  of  Canton. 

The  trucks  are  of  the  3-4-ton  type  and  will  be  included  in 
an  order  of  3-  and  4-ton  trucks  made  at  the  Toledo  and  Elyria 
factories.  All  will  be  tested  in  New  York  before  being 
Hhipped  to  the  war  zone.  The  Gramm  trucks  will  be  used  in 
the  distribution  of  supplies  while  the  heavier  trucks  will  be 
to  transport  equipment.    The  order  from  the  Gramm 


plant  was  for  twenty-five  trucks. 

Milwaukee,  Wis.,  Jan.  30 — The  Sternberg  Motor 
Co.,  West  Allis,  Milwaukee,  is  making  final  deliveries  on  an 
order  for  100  Sternberg  motor  trucks  for  the  allied  armies 
of  Europe.  Most  of  the  trucks  are  consigned  to  Russian 
ports.  Each  car  has  been  given  a  300-mile  test  with  rated 
capacity  load.  An  interesting  feature  of  the  tests  was  the 
fact  that  each  truck  made  frequent  trips  from  West  Allis  to 
Waukesha,  Wis.,  where  the  Sternberg  motors  are  built  by  the 
Waukesha  Motor  Co.,  carrying  scrap  on  the  out  trip  and 
finished  motors  on  the  return  trip. 

Briscoe  Leases  Cutting  Plant — May  Buy 

Detroit,  Mich.,  Feb.  3 — Special  Telegram — The  Briscoe 
Co.  has  leased  for  1  year  the  old  Cutting  plant  in 

it.   The  B 


Mich.,  with  privilege  of  purchasing 
will  use  this  plant  for  motor  assembling,  painting 
and  thus  will  give  employment  to  about  300 


Indianapolis,  Ind.,  Feb.  2 — About  March  1,  C.  C.  Hanch 
will  give  up  his  active  connection  with  Nordyke  &  Marmon 
Company  to  accept  an  important  post  in  the  executive  or- 
ganization of  the  Studebaker  Corporation,  of  South  Bend. 


Richmond,  Ind.,  Feb.  1- 


■T.  H.  Hill  who  has  been  treas- 
of  the  Pilot  Motor  Car  Co.  for 


urer  and  general  manager 

time,  has  resigned  his  position  and  his  place  will  be 


taken  by  George  E.  Seidel,  president  of  the  Pilot  company. 
Mr.  Seidel  is  also  president  of  the  Seidel  Buggy  Co. 

Republic  Rubber's  $3,000,000  Issue  Approved 

Youngstown,  O.,  Jan.  29 — Approval  was  voiced  at  the 
annual  meeting  of  the  stockholders  of  the  Republic  Rubber 
Co.,  this  city,  on  a  preferred  stock  issue  of  $3,000,000. 
Formal  action  will  not  be  taken  until  a  special  meeting  to  be 
called  in  February. 

Of  the  proposed  issue  but  $2,500,000  will  be  required  to  re- 
place stock  of  this  character  vet  outstanding,  which  matured 
September  1.  1914.  The  remainder  will  be  available  for  plant 
contemplated  as  business  warrants. 


The  former  board  of  directors  and  its  officers  were  re- 
elected. Members  of  the  board  are  T.  L.  Robinson,  L.  T. 
Petersen,  J.  H.  Kelly,  A.  H.  Harris,  M.  I.  Arms,  John  Tod, 
David  Tod,  J.  G.  Wick,  Robert  Bentley,  and  H.  K.  Wick. 
Officers  are:  President,  T.  L.  Robinson;  first  vice-president 
and  sales  manager,  J.  H.  Kelly;  secretary,  C.  F.  Garrison, 
and  treasurer,  M.  I.  Arms. 


Racine,  Wis.,  Feb.  1— Reports  of  officers  of  the  Mitchell- 
Lewis  Motor  Co.,  Racine,  Wis.,  presented  to  the  annual  meet- 
ing, showed  that  during  the  period  from  August  1,  1914,  to 
January  1,  1915,  the  company  manufactured  and  sold  more 
Mitchell  cars  than  during  any  similar  period  in  the  history 
of  the  company.  The  report  of  President  McClaren  showed 
that  the  debt  condition  is  lower  than  at  any  time  in  the  com- 
pany's existence ;  that  the  volume  of  business,  number  of  men 
being  engaged,  number  of  dealers,  and  the  financial  position 
are  larger  and  stronger  at  this  time  than  at  any  time  since 
the  concern  was  founded  in  1834.  The  annual  election  re- 
sulted as  follows: 

President,  H.  L.  McClaren;  first  vice-president,  John  W. 
Bate;  second  vice-president,  William  T.  Lewis;  treasurer, 
Frank  L.  Mitchell;  secretary  and  assistant  treasurer,  Wil- 
liam H.  Armstrongj  comptroller,  Martin  J.  Gillen;  sales 
manager,  Otis  C.  Friend.  The  officers  enumerated  here  also 
comprise  the  board  of  directors.  Mr.  McClaren  also  occupies 
the  position  of  general  manager  and  Mr.  Bate  that  of  chief 
engineer  and  factory  superintendent. 


Automobile  Securities  Quotations 

NEW  YORK  CITY,  Feb.  2— Although  the  general  tone  of 
the  market  for  the  past  week  was  slightly  weaker  than 
for  the  preceding  7  days,  a  number  of  the  stocks  showed  sub- 
stantial gains.  Kelly-Springfield  continued  its  upward  trend 
by  going  4  points  higher  on  the  common  and  7  on  the  second 
preferred.  Increased  manufacturing  activity  and  in  orders 
received  was  probably  largely  responsible  for  the  four  point 
increase  of  Case  preferred.  General  Motors  continued 
strong,  the  common  gaining  3  points  and  the  preferred  2. 
Maxwell  common  and  first  preferred  gained  1-2  and  1  point, 
respectively,  while  the  second  preferred  lost  3-4  point.  Other 
stocks  which  were  lower  than  last  week  are:  Reo,  Car  and 
Truck,  each  1-2  point;  Studebaker  common  1-2  and  preferred 
2  and  U.  S.  Rubber  common  1  and  preferred  2.  Oils  were 
weak,  Texas  being  2  lower  than  last  week  and  Vacuum  4. 
Stewart- Warner  common  lost  3  points,  but  the  preferred 
gained  2. 

,-  -1914  ,  , — 1915— ,  Net 

Bid    Asked    Bid  Aiked  Ch'oe» 

Aiax  (.neb  Rubber  Co  coin   200  250 

AlaxGrieb  Rubber  Co.  pfd   98       101  I0O 

Aluminum  Ca«ing«  pfd   97        100         95  100 

T.  I.  Caae  pfd   79         81        -  4 

Chalmers  Moior  Co.  cum   92  96 

Chalmers  Motor  Co.  pf<l   9J         94Vj      90  93'i 

Electric  Storage  Mattery  Co   ., 

Firestone  Tire  &  Ruliher  Co,  com   246       252        370  375 

Firestone  Tire  &  Rubber  Co,  pfd   105        107        109        1 1  1  */, 

General  Motor*  Co.  com   63         65         93         95'  4-3 

General  Motor*  Co,  r.f.I   86        88        95         97  -2 

B.  F.  Goodrich  Co.  torn   25         26        30W      31        +  M 

B.  F.  Goodnrh  Co.  pfd   M        9 1         96        07 «< 

Goodyear  Tire  4  Rubber  Co    com   220        230        1<13         1«6  —1 

Goodyear  Tire  &  Rubber  Co.  pfd   IfXI        102        101         102'-;     —  <-i 

C.  ray  &  Davis.  Inc.,  pfd   90  97 

International  Motor  Co.  coin. . .    5 

International  Motor  Co.  pfd   15 

Kelly  Springfield  Tire  Co.  com   59        60        97       too  4-4 

Kelly  Springfield  Tire  Co.  lit  pfd   126       128         f>2  S3 

Kelly  Springfield  Tire  Co   2d  pf'l   1 1  2       116  +7 

Maxwell    Motor    Co.    com   IV,        5  17  175-i     4-  >i 

Maxwell  Motor  Co.  Ht  pfd   26'1       27",       54  56  4-1 

Maxwell  Motor  Co   2d  pfd   8  t<,      20 <i      21  =i 

MilleTRubberCo.com   15ft       I  ft  5 

Miller  Rubber  Co.  pfd-   124       130       101  10,1 

Packard  Motor  Car  Co.  com   190 

Packard  Motor  Car  Co    pfd   95         99  03 

Peerless  Motor  Car  Co.  mm   !5         25  13         20  —2 

Peerless  Motor  Car  Co  pfd   75         80  55 

Portage  Rubber  Co,  com   40        30  36 

Portafr  Rubber  to.  pfd   90  80  85 

•Keo  -Motor  Truck  Co   7  7>;      II1;      12       —  V, 

•Reo  Motor  Car  Co   16  16' 1       24>i      25        —  i.J 

Splitdnrf   Klectnc  Co.  pfd    40  50  60  71 

Stewart  Warner  Speed    Corp.   mm   52         54         4ft         50       — 3 

Stewart-Wat ner  Speed   Corp.  pfd   Of,'.;  101        101        4. J 

Studebaker  Corporation  com..    27         28        41';      42 'i    —  'i 

Studebaker   C.jr|-ir  <ti..n    pfd   82  85  02  9.1 '  j     — 2 

Swinehart  Tire  &  Rubber  Co   (9     '     71  60  71 

Texax   Compativ  ,   ..        1.11        135        — 2 

V,  S.  Rubber  Co   com   50'J      60  56         57        — ] 

V.  S.  Rubber  Co.  pfd   102       in.";    ]02       104  —2 

Vacuum  nil  Co...   2M         ?!6        !'>5         19S  —4 

White  Company  vfd  ,.   ins       1)0       ins  110 

WilHsOverUnd  Co.  com   .       ,  ...   62  64  00  01  _|t; 

Willys  Overland   Co.   pfd   91         95         93  95 

•Par  value  $10:  all  others  $100  par  value. 
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Market    Reports    for    the  Week 

NEW  YORK  CITY,  Feb.  3— Unusual  changes  occurred  in 
the  metal  markets  in  this  week's  market  reports.  Tin 
went  up  $2.88  per  100  pounds,  closing  at  $37.88.  Sales  at 
this  price  are  scarce.  Lead  went  up  $0.12  1-2  per  100  pounds. 
This  metal  was  quiet  and  less  firm.  Antimony  closed  at  $0.17 
at  a  gain  of  $0.01  and  both  electrolytic  and  Lake  coppers 
went  up  in  prices,  the  former  1-2  cent  and  the  latter  3-8 
cent  A  small  demand  in  electrolytic  is  reported.  Accord- 
ing to  London  cables  the  supply  of  standard  copper  available 
in  Great  Britain  and  France,  including  supplies  afloat  at  the 
beginning  of  February,  were  35,500  tons;  deliveries  during 
the  last  fortnight  having  been  300  tons  more  than  supplies. 
Fine  Up-River  Para  rubber  dropped  to  $0.69,  after  a  fluc- 
tuating week.  There  were  no  changes  in  the  oil  and  lubri- 
cants markets. 


Material            W»d.  Thurs.  Frl. 

Antimony    .  .  10  •  •  .1? 

Bramh  .V  ("hanrieU, 

100  lti«                   1.21  1.21  1.21 

Rnumcr  Steel,  inn. 18.50  18  50  18.50 

C.iWWT.   Elec,  ih..     ,I4'.j  .H*  .MW 

(oKifr,   L.kc,   III        .14Vj  I4»t  1+H 

CMt  n.rrd  (111,  hhl  6  91  6  <>S  7.00 

Cyanide  P..l.i«h,  ll>.     .21  .21  .21 
Fi-h  Oil.  Mei-.luden, 

llrrmn                .  .    .41  .41  .41 

GirA  nc.  Auto,  hhl.     .12  .12  .12 

1-an!  U,l.  (.rime.  .  .     .'*>  90  .90 

Usd.  I'lO  lb.            3.67;/,  3  67V,  J  CO 

L.nvr.l    Oil  60  .60  .60 

C;ini  llc-jrth  Steel. 

ion   18  SO  18.50  18.50 

rciri>|p  jm,  bhl  .  Kan.  , 

>:c.!t   55  .5.1  .55 

pr„.„,„,n.bb...  ri..  ]  j  m  ]  so 

tr-.u.S  ?l  .71  .71 

Rubt*r.  Fine  L'[i 

R.»er.    Para.  62  62  «1 

Silk,  raw,  Jul   3. W 

Silk,  nw.  Jiiun..  3.45 
Sulphuric  Acid, 

60   lU-.ime  90  .90  .90 

Tin.  M0  lb  35.00  36.00  37.00 

Tire  Strip  05  .05  .05 


Sat. 

.17 


Mon. 

.17 


Week'a 
Tuea.  Changea 

.17  +01 


1.21  1.21  1.21   

18  50  18  SO  18.50   

14>4      .14M      .14*  i.OOVi 

.14H      .MM       .14H  +.0OH 

7  00  7.07  7.15  +.24 

.21         !21         .21  +  


.41 

.12 
.90 
3  80 


18.50 
.55 
1.50 
.71 
.60 


.90 
37.25 
.05 


41 


.41 

.12 
.90 


3.:i    3%  +:'^ 


IS.  so 
.55 
1.50 
.71 


18.50 
.55 
1.50 


M 
38.00 
.05 


.59  -.03 

3.90   

3.45   


.90 
37  Kit 
.05 


4  2.88 


Goodrich  and  Fisk  Cut  Tire  Prices- 
Others  May  Follow  Soon 

A  KRON,  O.,  Feb.  1— The  B.  F.  Goodrich  Co.  has  adopted 
XX  a  new  method  for  quoting  dealers'  prices  and  at 
the  same  time  has  made  a  reduction  in  prices  to  the  con- 
sumer. The  new  method  of  quoting  eliminates  the  percentage 
basis  and  gives  straight  prices  to  both  the  dealer  and  con- 
sumer. That  no  percentage  scheme  has  been  followed  will  be 
evident  from  the  prices  on  the  new  tire  sizes  which  have 
been  built  up  from  cost,  thus  allowing  each  tire  sire  to  stand 
by  itself  without  depending  on  a  more  popular  size  for  its 
profit.  The  table  of  old  and  new  prices  for  plain  tread  tires 
follows: 

PLAIN  TRKAD  .      ,   ,,  , 

.sl/.M  OIJ)  NEW  REDUCTION 

J.i  x  3  »'I.™  111  10  12-70 

.in  x  3  1-2   I.V75  11. 60  4.15 

S2  x  .11-2   16.T&  13.35  3.40 

.14  x  4   M.SS  1».06  6.30 

3«  x  *  1-J  -  35.00  27  35  7.4J5 

37  x  .".   »>•»»  32.30  9.63 

Although  formal  announcement  of  other  price  cuts  have 
not  been  made  by  many  other  makers,  as  yet,  it  is  expected 
that  some  of  the  other  big  makers  will  join  in  the  downward 
revision.  This  is  evident  by  the  fact  that  the  Fisk  Rubber 
Co.  has  already  sent  announcements  to  the  trade  covering 
new  price  lists  for  consumers  and  preferred  trade,  taking 
effect  on  February  1.  The  cut  in  price  is  said  to  be  due  to 
the  lower  cost  of  crude  rubber  resulting  from  the  increased 
supplies  from  the  Far  East  since  the  raising  of  the  embargo. 
That  the  readjustment  of  prices  is  complete  is  shown  by  the 
following  list  of  prices  on  Fisk  Q.  D.  clincher  tires: 

rLAlYzFRKA1>                         OLD  NKW  REDfCTION 

Li  x  :!  1-2  Il«  M  $11  HO  15.00 

22  X  3  1-2                                    K.«6  13  35  4,3(1 

.11   x   4                                             '25.63  19  40  S  IS 

3«  x   4  1-2                           J*.*;  2T.35  ».Jo 

-7  x   r.                                       14.15  32.30  11.9.5 

United  States,  Braender,  Thermoid,  Ajax,  Kelly-Spring- 
field, McGraw  and  Knight  have  not  as  yet  decided  upon  any 
price  change.  Ten  days  ago  the  Republic  company  lowered 
its  prices  10  to  12  per  cent,  to  the 


Goodrich  1914  Profits 
$5,440,000 

Total  Undivided  Profits  Now  $3,177,- 
400— Quick  Assets  Show  Gain 
of  $2,950,000 

AKRON,  O.,  Jan.  29— The  B.  F.  Goodrich  Co.,  this  city, 
earned  in  1914,  5.65  per  cent,  on  its  $60,000,000  common 
stock,  compared  with  0.83  per  cent  in  1913  on  the  same  stock. 
The  net  profits  for  1914,  ended  December  31,  approximated 
$5,440,000.  This  amount  added  to  the  surplus  on  December 
31,  1913,  $705,900,  brought  the  total  undivided  profits  up  to 
$3,177,400,  after  deducting  the  four  quarterly  dividends  of 
1  3-4  per  cent  on  the  preferred  stock  outstanding,  together 
with  a  provision  of  $900,000,  July  1,  1914,  for  the  redemption 
of  preferred  stock,  as  called  for  by  the  articles  of  incorpo- 
ration. 

The  report  stales  that  the  company's  financial  position  was  mate- 
rially strengthened  .luring  the  past  year,  the  amount  of  quick  assets 
over  current  liabilities  on  December  31  last  showing;  a  gain  over 
the  previous  year  of  approximately  $2,850,000.  The  contingent  lia- 
bility In  respect  of  bankers'  loans  made  on  behalf  of  the  Sot-let* 
Franchise — H.  F.  Goodrich,  ami  which  existed  at  December  31.  1913. 
has  been  entirely  liquidated.  The  company  haa  on  hand  cash  to  the 
amount  of  $4,175,000  and  haa  no  bills  payable  outstanding.  The 
current  assets  amount  to  approximately  $20,300,000  and  the  current 
liabilities  to  $1,470,000.    The  company  has  no  bonded  debt. 

At  the  regular  quarterly  meeting  of  the  directors  held  on  January 
27  there  was  retired,  subject  to  the  approval  of  the  stockholders  at 
their  annual  meeting  6n  March  10,  11,000  shares  of  preferred  stock, 
which,  together  with  9,000  aharea  appropriated  at  the  July  meeting 
of  the  board,  make*  a  total  retirement  of  20,000  shares. 

The  company  holds  20.557  shares  of  preferred  In  Its  treasury,  pay- 
Ing  dividends  on  them.  In  the  hands  of  the  public  there  will  remain 
of  the  original  $30,000,000  preferred  Issue  $25,941,300  after  the  retire- 
ments up  to  July  1  this  year.  The  company  Is  very  evidently 
reducing  its  outstanding  shares,  so  that  these  shall  be  more  in  line 
with  year  In.  year  ou(  earnings. 

In  connection  with  the  dividend  policy  of  the  company  the  report 
slates  that,  although  a  dividend  of  3  1-2  per  cent,  was  declared 
on  the  preferred  stock,  1  3-4  per  cent  payable  April  1,  and  1  3-4 

mon  stock. 

The  preliminary  statement  of  the  company  for  1»14  is  compared 
as  follows  : 

1914  1913  Changes 

Cash  on  hand                  $4,175,000  $723,053  Inc.  $3,451,947 

Bills  payable      2.799.73S  Dec.  2,799,736 

Current  assets                 •20.300.000  723,053  Inc.  19,576,947 

Current    liabilities            •1,470,000  3.505,974  Dec  2,()3:>,974 

Net  profits                         «5. 440. 000  2.599.747  Inc.  2,»40,2'.S 

Dlv.  on  pfd.  stock...      2.048.500  2.100.000  Dec.  51,500 

Balance                              3.391.500  499.747  Inc  2.S91.75J 

P.  C,  common  stock. .             5  «S  O.dJ  Inc  4.82 

Com.  stock  dividend ...            ....  600.000  Dec.  $00,000 

Pfd.  stock  redemp. ...         900,000  ....  Inc  900.000 

Previous   surplus                 705,982  802,235  Dec.  100,251 

Final   surplus                      3,177.483  705,982  Inc  2.471.501 

•Approximately 

Fisk  1914  Profits  Increase  1336,204 

Chicopee  Falls,  Mass.,  Jan.  29 — The  fiscal  report  of  the 
Fisk  Rubber  Co.,  this  city,  which  ended  October  31.  1914, 
shows  an  increase  in  net  profits  of  $336,204  over  1913,  the 
net  profits  for  1914  being  $942,204.  The  surplus  for  1914 
shows  an  increase  of  $229,725,  the  1913  surolus  being  $285,- 
833  and  the  1914  surplus  being  $350,000.  The  1913  surplus 
includes  a  $42,777  dividend  on  the  preferred  stock  of  the 
Fisk  Rubber  Co.  of  Delaware.  Out  of  the  net  profits  made 
in  the  fiscal  year  1914  there  were  retired  on  December  31, 
2,250  shares  of  first  preferred  stock.    Statement  follows: 

1914  1!U3  Increase 

Net  profits  $942,204        $f,n<-..nr.o  $JS«.2H 

Inventory  reserve   IfiO.000  1  17. OS  42.312 

Balance   $7*2.204        $4S«i.3t2        $  DM.  ■.>.•_> 

Preferred  dividends.    3:.n.fi(io  2«:..H33  64.167 

  $432.2(14         $202,179  T?^ 
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Dewar  Trophy  for 
Coke-Burning  Bus 

Automatic  Stoker  Replaces 

Kerosene  Burner  on  Standard 

Type  of  Steam  Omnibus 

LONDON,  ENG.,  Feb.  1 — A  motor  omnibus  run  by  steam 
gencruted  from  coke  is  the  latest  novelty  in  this  city. 
The  Royal  Automobile  Club  has  awarded  to  the  National 
Steam  Car  Co.,  the  Dewar  Challenge  Trophy  for  the  most 
meritorious  achievement  of  the  year  in  automobile  engineer- 
ing. 

Instead  of  having  a  furnace  fed  with  paraffin,  the  new  om- 
nibus automatically  stokes  itself  with  coke.  The  bunkers 
are  inside  the  bonnet  and  surround  the  boiler.  Thus  not  only 
is  the  coke  kept  dry  and  warm,  but  also  it  acts  as  lagging  to 
the  boiler  and  prevents  loss  of  heat. 

It  is  a  small  vertical  boiler,  with  the  furnace  underneath; 
and  mechanical  feeders,  which  may  be  likened  to  the  fingers 
of  a  hand,  pass  the  coke  downward  to  the  fire.  An  ingenious 
device  prevents  clinkering.  The  bunkers,  which  can  be  easily 
replenished,  hold  sufficient  coke  for  a  run  of  50  to  60  miles. 

On  a  100-mile  trial  trip  to  Brighton  and  back  a  lorry 
weighing  with  its  load  6  1-2  tons  used  446  pounds  of  coke 
in  109  1-2  miles  and  ran  87  3-4  miles  before  it  was  neces- 
sary to  stop  for  water.  The  average  speed  was  12  miles  an 
hour,  and  the  cost  for  fuel  is  less  than  one-third  that  of  an 
omnibus  using  paraffin  for  steam  generating. 

Manchester,  Eng.,  Show  for  April  16 

Manchester.  Eng.,  Feb.  1 — The  North  of  England  Motor 
Shows,  Ltd.,  will  conduct  an  automobile  show  in  this  city  on 
April  16  to  24.  The  show  will  be  held  at  the  Manchester  Ice 
Palace  and  will  include  automobiles,  commercial  vehicles 
and  accessories. 

English  Efficiency  Test  of  Cord  Tires 
Shows  Fuel  and  Power  Economy 

LONDON,  ENG.,  Jan.  27 — Some  interesting  tests  have  just 
been  carried  out  on  the  Brooklands  race  track,  to  make 
comparisons  between  the  behavior  of  tires  made  with  the 
well-known  system  of  interlaced  cords  instead  of  canvas  lin- 
ing and  tires  of  other  makes. 

The  tests  consisted  of  gasoline  consumption  tests  of  a  car 
fitted  first  with  Palmer  tires  and  secondly  with  ordinary  can- 
vas covers.  In  each  case  the  tires  had  been  inflated  to  60 
pounds  front  and  72  pounds  back.  The  weight  of  the  car  was 
2  tons  4  cwt.  and  the  size  of  the  tires  was  34  by  4  1-2  inches. 
With  the  car  shod  with  ordinary  canvas  covers  the  gasoline 
consumption  worked  out  at  18  miles,  897  yards  to  the  gallon, 
while  with  the  Palmer  tires  fitted  the  mileage  improved  to 
20  miles  782  yards. 

Then  lMt«  were  held  under  similar  conditions  as  regards 

tho  Wh»«U  Ttu'  throttle  Ml  fixed  n(  n  point  which  provided  a 
spend  »*  clow  ii»  possible  to  30  miles  an  hour,  and  with  the  ordi- 
nary tires  II  i.i  miles  were  covered  in  the  hour,  and  with  the 
Piilmer  3.1. >!<  miles  This  test  having  been  concluded,  a  coasting 
test  was  made,  which  produced  some  exceedingly  striking  results 
The  car  was  released  on  a  gradient  of  1  in  12  over  a  distance  of 
til  feet,  and  front  a  standing  start  with  ordinary  tires  fitted 
coasted  1.11*  feet,  attaining  a  maximum  of  'Jl'-;  miles  an  hour, 
whilst  when  running  on  Palmer  cord  tires  It  rousted  l,74fi  feet, 
attaining  a  maximum  of  24 H  miles  an  hour. 

Marvel-Equipped  Oakland  Makes  23.7  M.  P.  G. 

Chicago,  III.,  Jan.  28 — In  a  blinding  wind,  and  on  one  of 
the  coldest  days  of  the  year,  an  Oakland  37  roadster  with  a 
Marvel  carburetor,  yesterday  made  an  official  economy  run  on 
Chicago's  boulevards,  and  accomplished  23.7  miles  on  1  gallon 
of  gasoline.  The  economy  test  was  held  under  the  sanction 
of  the  American  Automobile  Association,  the  test  being  super- 
vised by  Darwin  S.  Hatch  of  Motor  Age,  representing  the 
Contest  Board  of  the  A.  A.  A. 

The  car  was  driven  by  Al.  Meisner  of  the  Chicago  Oakland 
branch,  and  with  him  rode  E.  A.  Turner  of  the  Chicago  Au- 


tomobile Club,  as  observer.  The  gasoline  and  oil  used  was 
supplied  by  the  Texas  Oil  Co.,  and  according  to  the  official 
report  the  fuel  was  61.25  Baume  gravity  at  36  F.  This  would 
be  63.65  Baume  at  60  degrees  F.  The  gallon  measure  way 
stamped  correct  by  the  city  sealer  of  Chicago,  and  speedom- 
eter was  checked  for  accuracy. 

The  "akland  that  mail"  I  he  ii.n  mileage  was  ..  model  II  foul 
cylinder  ear  nf  3  1-2  liy  .'  Inches,  bore  and  stroke,  ami  wan  fitted 
with  a  Marvel  carbureter.  l>cleo  electric  system,  Stewart  vacuum 
fuel  feed,  niul  liooriyrar  S3  by  t-inch  tires.  The  roadster,  according 
lo  the  officially  balanced  scales.  Weighed  L'.sTT.  itoumia  with  its  load, 
and  I'.TilO  pounds  empty. 

Federal  C  uts  Price— Adds  3  1-2  Tonner 

Detroit,  Mich.,  Jan.  29 — A  feature  of  the  3-days  con- 
vention of  the  dealers  of  the  Federal  Motor  Truck  Co.,  which 
was  held  last  week,  was  the  decision  to  lower  the  price  of 
the  1  1-2  ton  worm-drive  Federal  from  $1,900  to  SI, sou  and 
the  addition  of  a  3  1-2  ton  worm-drive  chassis  to  sell  at 
$2,800.  The  various  discussions  among  dealers  and  factory 
men  also  brought  about  some  minor  constructional  changes. 

G.  M.  Truck  Holds  Convention 

Pontiac,  Mich.,  Feb.  1 — A  3-days  convention  of  the  dis- 
trict sales  managers  of  the  General  Motors  Truck  Co.,  started 
today.  According  to  all  present,  and  they  came  from  all 
parts  of  the  United  States,  the  automobile  truck  business 
outlook  is  decidedly  encouraging. 

150  Cadillac  Men  in  Session 

Detroit,  Mich.,  Feb.  2 — More  than  150  Cadillac  dealer* 
were  present  this  morning  in  the  convention  hall  of  the  Ho- 
tel Ponchartrain,  when  the  annual  convention  of  the  Cadillac 
Motor  Car  Co.'s  sales  organization  was  opened.  During  the 
3-day  convention  all  matters  relating  to  the  welfare  of  the 
business  from  every  angle  will  be  discussed  between  the 
dealers  and  chiefs  of  the  various  departments  of  the  Cadillac 
company.    There  will  be  entertainments  and  a  big  banquet. 

Associated  Garages  of  America  Formed 

CHICAGO,  Il.l...  Feb.  1 — The  Associated  Garages  of  America, 
the  national  association  of  garagemen,  was  organized  in  this 
city,  January  27.  Robert  Bland,  of  Evanston,  III.,  former 
president  of  the  Garage  Owners  Assn.  of  Illinois,  was  made 
president.  F.  A.  Bcane,  president  of  the  Detroit  garagemen, 
was  named  treasurer.    W.  L.  Rudd  was  made  vice-president. 


CLEVELAND,  O.,  Jan.  30—  Erecting  a  factory  under  a  tent:  The 
Wlllard  Storage  Battery  Co.  is  building  a  plant  300  by  100  by  30  feet 
beneath  a  5.000  square  yard  spread  of  canvaa,  and  It  la  to  be  finished 
In  3  weeks.  Under  the  big  tent  there  are  570  workmen  and  building 
s  going  on  24  hours  a  day.  Steam  pipes  laid  against  the  brick  walls 
assist  In  quick  drying.  The  building  was  started  on  January  10  and 
is  to  be  finished  February  1.  This  Is  the  third  building  to  be  erected 
on  the  new  10. acre  site  of  the  company,  and  It  la  planned  to  have 
fourteen  by  the  first  of  January,  1916. 
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Claims  Floating 
Spider  Infringes 

Kardo  Suit  Against  Former  Reo 
Representative  Is  Heard — 
Decision  Expected  in  10  Days 

CLEVELAND,  O..  Jon.  30— That  the  Reo  Motor  Car  Co., 
in  adopting  in  its  bevel  gear  drive  a  compensating 
mechanism  termed  a  floating  spider,  in  fringed  on  patent  No. 
792,f>i»0,  issued  to  Alanson  P.  Brush,  of  Detroit,  is  the  allega- 
tion of  the  Kardo  Co.,  substituting  for  the  American  Ball 
Bearing  Co.  in  action  against  Henry  J.  Adams,  former  repre- 
sentative of  the  Reo  factory  and  dealing  locally  as  the  Reo 
Motor  Sales  Co. 

Judge  John  H.  Clarke  heard  testimony  and  arKummta  of  the 
attorn. •>  5,  opening  the  i  xw  lust  Friday.  This  rtnal  hearing  follow* 
ih.n  of  the  American  Ball  Henri  nit  Co.  against  Kdward  H.  Finsh. 
representing  the  Chalmers  Motor  Co  In  the  Chalmers  case  Judge 
Clarke  will  he  unable  to  render  an  opinion  for  a  week  or  1»  days 
!(••  has  found  It  necessary  to  review  the  legal  citation*  ami  to 
study  the  history  of  the  raw. 

IHrect  evidence  wan  heard  in  the  Itrti  case  Friday  and  Saturday, 
and  rebuttal  testimony  was  given  .Monday  and  Tuesday.  Wit- 
nesses Monday  were  Charles  E  Duryca.  H.  T.  Thomas,  chief  etiBineer 
of  the  Heo  company  .  Walter  C.  Ihiker.  Fred  C.  Morn,  treasurer  of 
the  American  Ball  Bearlnic  Co..  Fhllllp  LH>rn,  with  the  American 
K..U  Bearing  Co  .  and  Donald  C.  Carpenter,  professor  of  mechan- 
ical arts  in  Cornell  University. 

The  Kardo  Co  "fell  heir"  to  the  suit  against  the  Reo  repre- 
sentative when  it  took  over  the  patents  of  the  American  Hall 
Hearing  Co.  The  bill  of  complaint  was  filed  June  2i,  1913.  and 
the  case  was  transferred  to  The  Kardo  Co  .  October  3,  1914. 

The  mechanism  in  question  has  to  do  w.th  light,  quiet  rum 
operation   of  an  automobile,  and  the  complaint  alleles  the  c 
p.nsatlng  Rear  arrangement  Is  the  same  as  that  for  which 
Hru.-h  received  a  patent  which  he  assigned  to  the  American 
Hearing  Co      Trior  art  testimony  was  introduced  by  the  defense. 

To  familiarize  himself  with  all  the  conditions  that  have  arisen 
in  these  automobile  patent  suits  Judge  Clarke  questioned  Walter 
C  Haker  concerning  the  organisation  and  alms  of  The  Kardo  Co 
Mr  Baker  explained  that  patents  of  the  Feeiles*  Motor  Car  Co. 
tho  1'acknrd  Motor  Car  Co..  The  American  Hall  Bearing  Co  and 
tho  Baker  Motor  Vehicle  Co.  were  so  similar  that  each  had  been 
threatening  the  other  with  legal  action.  As  a  means  for  the 
solution  of  all  the  dissension  and  better  cnntrol  of  the  patents 
which  each  organization  held  the  Kardo  Co.  was  formed. 

Judge  Clarke  expects  to  close  the  Reo  case  Wednesday  or  Thurs- 
dnv.  and  It  will  he  2  weeks  before  he  can  render  an  opinion.  It  Is 


Counter  Charges  Made  in  Ritz  Suit 

New  York  City,  Feb.  1— The  Driggs-Scabury  Ordnance 
Corp-.  Sharon,  Pa.,  has  filed  its  answer  in  the  suit  of  the 
Ritz  Cycle  Car  Co.,  of  this  city,  which  recently  asked  for 
$50,000  damages,  alleging  that  the  Driggs-Seabury  corpo- 
ration failed  to  carry  out  its  part  of  an  agreement  entered 
into  April  H,  1914.  In  its  answer  the  Driggs-Seabury  corpo- 
ration denies  that  the  Ritz  Cycle  Car  Co.  has  been  irreparably 
injured  by  any  of  its  acts  and  asks  for  the  dismissal  of  the 
bill  of  complaint  for  lack  of  jurisdiction  inasmuch  as  the 
Driggs-Seabury  Ordinance  Corp.  has  no  designated  agent 
in  the  state  of  New  York  or  in  the  southern  district  of  New 
York.  The  agreement  in  question,  it  alleges,  was  entered 
into  at  Sharon,  Pa. 


goes  on  to  charge  that  the  nitx  company  did  not 
nllke  drawings,  plans  and  specifications  of  the  car 
n  accordance  with  the  agreement  In  sufficient  time  to  permit  the 
manufacture  of  the  cars  in  the  time  specified.  It  also  alleges 
that  payment  was  refused  on  the  two  notes  for  *2,.r,l)0  each,  given 
by  the  Illtx  company  to  cover,  among  other  things,  the  necessary 
.I'es  Jigs  tools,  etc.  for  the.  manufacture  of  the  car.  The  answer 
claims  that  the  agreement  provided  that  In  the  event  of  Its  cancel- 
lation the  Rita  company  should  assist  the  Driggs-Seabury  corpo- 
ritlon  in  marketing  any  cars  left  on  Its  hands.  It  alleges  that 
the  Driggs-Seabtiry  corporation  spent  $2,337.17  In  building  a  car 
;.t  the  order  of  tho  Rltx  Cycle  Car  Co,  for  which  It  has  never 
t»>en  paid  With  protest  fees  on  tho  two  unpaid  notes  and  accrued 
interest  the  r>rlgg»-Seabury  corporation  claims  the  Bltx  Cycle  Car 
Co  owe,  It  I7.SM.72      It  asks  - 


denial  of  the  Bits  company  s  uppln  atiou  for  injunction,  with  costs 
In  favor  of  the  Uriggs-Seabury  corporation  and  for  a  judgment 
against  the  Kit!  Cycle  Cur  Co  of  I7.33S72  with  interest.  Tho 
suit   is   in   the   IT.   S.   district   court   for  the  southern  district  or 

n.  »  voti 

Charges  Infringement  of  Bumper  Patent 

New  York  City,  Feb.  1 — Suit  hns  been  brought  against 
the  Charles  Weiland  Co.  of  this  city  by  Allan  L.  McGregor, 
Chicago,  111.,  charging  infringement  of  his  patent  No.  1 ,0KX, 
832  covering  a  bumper  construction.  McGregor  asks  for  an 
injunction  and  damages.  The  suit  is  in  the  U.  S.  district 
court  for  the  southern  district  of  New  York. 

Temporary  Injunction  in  Horn  Suit 

New  York  City,  Feb.  H — Judge  Lacombe  has  granted  a 
temporary  injunction  in  favor  of  Lovell-McConnell  Mfg. 
Co.,  in  its  suit  against  tho  Heinze  Electric  Co.,  in  which  it 
charged  unfair  competition,  alleging  that  a  large  motor-op- 
erated horn  made  by  the  Heinze  company  is  an  imitation  in 
appearance  of  the  right-angle  design  of  the  type  L  Klaxon. 
It  will  be  remembered  that  this  matter  came  up  during 
the  New  York  automobile  show.  The  suit  is  in  tne  TJ  S. 
district  court  for  the  southern  district  of  New  Y'ork. 

Partin-Paimer  Maker  May  Reorganize 


Chicago,  III,  Feb.  1— Three  creditors  whose  claims  ag- 
gregate $700  have  made  application  to  adjudge  bankrupt  the 
American  Mfg.  Co.,  builder  of  Partin-Paimer  cars.  The 
American  Mfg.  Co.  is  a  Chicago  concern  very  closely  allied 
with  the  Partin  Mfg.  Co.,  the  latter  being  practically  the 
sales  organization  for  Partin-Paimer  cars.  The  liabilities  of 
the  American  company  amount  to  more  than  $125,000,  and 
the  assets,  in  the  form  of  car  parts,  etc.,  to  about  $15,000. 
The  firm  is  of  the  opinion  that  a  reorganization  will 
straighten  matters  out  and  under  such  conditions  there  would 
be  little  difficulty  it  is  stated  in  paying  all  the  debts  of  the 
company.  The  Partin  Mfg.  Co.  only  recently  announced  a 
new  model,  the  26.  and  has  for  some  time  been  marketing  the 
38.    Both  cars  are  four-passenger  types. 

Elections  of  1915TOfficers 

FlNhLAY,  O.,  Jan.  28 — At  the  annual  meeting  of  the  stock- 
holders of  the  Adams  Brothers  Co.,  Dr.  N.  L.  MacLachlan 
was  elected  president;  Murray  Irwin,  vice-president  and  gen- 
eral manager;  G.  M.  Carter,  secretary;  B.  B.  Bigelow,  treas- 
urer. These  officers  and  E.  C.  Edwards,  W.  F.  Hosier,  W.  A. 
Hollington,  and  J.  G.  Kwiss  were  elected  directors.  F.  E. 
Liddle,  formerly  of  Jackson,  Mich.,  has  been  appointed  fac- 
tory superintendent. 

Racine,  Wis.,  Jan.  2fi — At  the  annual  meeting  of  the 
stockholders  of  the  L-P-C  Motor  Co.,  William  Mitchell  Lewis 
was  elected  president;  J.  M.  Cram,  vice-president;  F.  S. 
Gordon,  secretary;  and  G.  B.  Wilson,  treasurer.  These  of- 
ficers and  Rene  M.  Petard  were  elected  directors  for  the 
current  year. 

The  capital  stock  of  the  company  was  increased  from 
$250,000  to  $350,000.  It  was  announced  at  the  meeting  that 
during  the  first  nine  months  of  operation  since  the  company 
was  started,  300  cars  were  made  and  sold  and  that  the  busi- 
ness outlook  is  most  satisfactory. 

Findlay,  O.,  Jan.  2(3 — The  following  officers  were  elected 
for  the  current  year  at  the  annual  meeting  of  the  stock- 
holders of  the  Grant  Motor  Co.:  David  A.  Shaw,  president; 


of  the  bill  of 


Howe,  Roger  R.  Hall  and  Charles  A.  Grant. 


KENOSHA,  Wis.,  Jan.  30 — At  the  annual  meeting  of  the 
Badger  Brass  Mfg.  Co.,  Kenosha,  Wis.,  manufacturing  Solar 
lamps,  Gordon  Yule  was  elected  a  director  to  fill  the  vacancy 
caused  by  the  death  of  his  father,  William  L.  Yule.  Officer's 
were  re-elected  as  follows:  President,  George  A.  Yule;  vice- 
president.  William  H.  Yule;  secretary,  L.  J.  Keck;  treasurer. 
Richard  H.  Welles. 

Toledo.  O.,  Feb.  1 — At  the  annual  meeting  of  the  stock- 
holders of  the  American  Metal  Wheel  Co.,  Henry  Streetman 
was  elected  president;  F.  H.  Steel,  vice-president;  J.  C. 
McKisson,  secretary-treasurer;  C.  W.  Bennett,  general  man- 
ager. These  officers  and  Ira  C.  Taber,  J.  C.  Anderson  and 
Joseph  Roth,  form  the  board  of  directors. 
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Speedway  Men  Confer— Chicago  Sanction 

New  York  Speedway  To  Become  a  Reality 


CHICACO,  ILL.,  Jan.  29— Chairman  Richard  Kennerdell 
of  the  contest  board  of  the  American  Automobile  Assn. 
was  the  guest  of  honor  at  a  luncheon  given  yesterday  at  the 
Chicago  Automobile  Club  by  Motor  Ape  which  was  also  at- 
tended by  representatives  of  the  leading  speedways  and  by 
representatives  of  concerns  interested  in  racing.  At  this 
luncheon  a  get-together  spirit  was  displayed  and  the  speed- 
way people  became  acquainted  with  each  other  for  the  first 
time.  Plans  were  discussed,  each  track  told  of  its  progress 
on  the  season's  plans  and  the  car  makers'  representatives  out- 
lined what  their  respective  companies  intend  doing  this 
season. 

As  a  result  of  thin  luncheon  the  promoters  have  a  fair  Idea  of 
what  support  they  may  look  for  from  the  manufacturers  and  at 
the  same  time  Chairman  Kennerdell  wait  able  to  straighten  out 
several  disputes  as  to  dates.  Probably  one  of  the  most  significant 
facts  connected  with  the  luncheon  was  the  statement  marie  by  J.  O 
Vincent,  chief  engineer  of  the  Packard  company',  who  was  present, 
who  told  the  racing  folk  that  while  he  could  not  speak  officially 
for  the  Packard  company,  still  he  would  say  that  If  Packard  did 
not  race  this  year  he,  himself,  would  have  one  or  two  cars  In  the 
big  events. 

For  the  Maxwell  company  flay  Harroun  stated  there  would  be 
seven  Maxwell  racing  cars  in  the  big  events  this  year,  four  of 
them  of  the  new  300-inch  class  and  the  remaining  three  the  same 
ones  the  company  campaigned  last  year.  Five  of  these  will  be 
raced  by  the  company  direct  and  the  other  two  turned  over  to 
E.  A.  Morosa  for  the  dirt  track  campaign.  Harroun  has  four 
drivers  signed  at  the  present  time.  Including  Barney  Oldfleld. 
Billy  Carlson.  Harry  Grant  and  F.d.  Rickenbacher. 

The  Stutx  company  waa  represented  by  Its  sales  manager.  H.  W. 
Anderson.  There  wilt  be  six  Stutxes  raced  this  year,  three  of 
them  of  the  300-Inch  type  and  the  others  the  ones  campaigned  last 
year.    The  Stutx  team  consists  of  Earl  Cooper,  Oil  Anderson  and 


Howard  Wilcox,  the  last  named  being  the  most  recent  addition 
to  the  team.  i 

ileorge  Dickson,  general  manager  of  the  National  company,  also 
was  among  those  present  Dickson  states  that  his  company  will 
not  race  this  year,  but  that  this  doea  not  mean  that  th«  big  blue 
cars  never  will  be  seen  In  speed  contests  again.  He  urged  those 
present  to  support  the  American  Automobile  Association,  pointing 
out  the  strong  need  of  a  national  organisation  at  this,  the  most 
crucial  time  of  the  sport. 

Representing  the  tracks  were  T.  K.  Myers,  of  the  Indianapolis 
■peedway ;  P.  E.  Edwards,  of  the  Chicago  speedway ;  Felix  Mc- 
Sha>  lie,  of  the  Omaha  speedway  .  E.  It  Schults,  of  the  Sioux  City 
»|ieedway  ;  F.  W.  Jencks,  of  the  Elgin  Automobile  Rotaries  Assn.  ; 
J.  E.  Cullender,  chairman  of  the  contest  board  of  the  Chicago  Auto- 
mobile Club;  and  E.  P.  Robinson,  of  Oalesburg.  E.  C.  Patterson, 
backer  of  Ralph  dc  Palmn.  represented  the  owners. 

From  the  rctK>rts  handed  in  by  the  speedway  managers  It  looks 
as  If  both  the  newcomers,  Omaha  and  Chicago,  will  be  In  position 
to  race  this  summer  according  to  schedule,  as  work  on  their  re- 
spective plants  is  progressing  nicely.  Omaha  and  Sioux  City  arc 
still  in  doubt  as  to  their  exact  dates,  the  matter  being  held  up  until 
Tucoma  ran  be  heard  from. 

Considerable  enthusiasm  was  aroused  by  the  receipt  of  a  tele- 
gram from  J.  C.  Nichols,  representing  the  New  York  speedway, 
who  stated  that  ail  the  necessary  money  has  been  raised,  the  land 
secured  and  contracts  are  being  let,  so  It  Is  hoped  to  have  the 
track  done  by  fall  so  that  a  big  meet  can  be  held  some  time  In 

Following  the  luncheon  Chairman  Kennerdell  and  Clifford  Ireland, 
a  western  member  of  the  A.  A.  A.  contest  board,  who  also  was 
present  at  the  affair,  visited  the  new  Chicago  speedway  In  com- 
pany with  Contest  Director  F.  E  Edwards.  Both  were  satisfied 
as  to  the  progress  being  marie  and  issued  the  necessary  sanction 
for  the  SOO-mile  rare,  which  is  scheduled  to  be  run  June  19. 


19  Entries  to  Date  for  Exposition  Races 


New  York  City,  Feb.  1 — The  following  are  the  entries  as 
received  to  date  by  W.  L.  Hughson.  chairman  of  the  racing 
committee  of  the  Panama-Pacific  International  Exposition, 
which  will  hold  the  Vanderbilt  Cup  and  Grand  Prix  n 
on  February  22  and  February  27,  respectively: 


Stutx 

I  >ue»enberg 
Peugeot  .  .  . 
Peugeot  .  . . 
Delage 

Tahls  

Mercer 

Mercer  

Mercer 
Mnrmon  . . . 
Marmon  . .  . 
Simplex  .  . . 
Chevrolet  .. 
Maxwell  .. 
Maxwell  .. 
Maxwell  .. 


Stutx  M.  C.  Co. 
Cooper. 

F.  8.  Duesenberg 
Stutx  M.  C.  Co. 
F.  S.  Duesenberg. 
I'eugeot  Auto  Import  Co. 
Peugeot  Auto  Import  Co. 
W,  E.  Wilson. 
Fred.  Robinson. 
Mercer  Automobile.  Co. 
Mercer  Automobile  Co 
Mercer  Automobilo  Co. 

Cad  well   A.  A.  Cadwell. 

P'Aleita   "'.  D'Alene. 

Disbrow   Simplex  Auto  Co. 

I.e   Cain  Chevrolet  Motor  Co. 

Oldfleld   Maxwell  Motor  Corp. 

Carlson   Maxwell  Motor  Corp. 

Rickenbacher   Maxwell  Motor  Corp. 


.  Newhouae 
.  Cable  . . . 
.  l'ullen  .. 


Three  Porter-Knights  for  Indianapolis 

New  York  City,  Feb.  1— The  Finley  Robertson  Porter  Co., 
Port  Jefferson,  L.  [„  will  be  represented  at  the  Indianapolis 
500-mile  race  in  May  by  at  least  three  cars,  according  to 
Finley  R.  Porter,  president  of  the  company.  As  announced 
in  The  Automobile  last  week,  it  is  the  intention  of  the  com- 
pany to  compete  in  all  important  events  of  the  year.  Mr. 
Porter  states  that  the  announcement  of  the  intended  move  of 
the  company  to  Indianapolis  was  a  misunderstanding,  as  the 
factory  will  continue  to  be  located  at  Port  Jefferson. 

As  described  last  week  the  Knight  motor,  which  will  lie  used  in 
the  F.  R.  P.  car.  will  be  a  3  3-4  by  «  I  S- inch,  four-cylinder  type, 
capable  of  J..".<irt  rpm  The  piston  displacement  which  was  given 
.-is  I'nT  cubic  inches,  is  270  and  the  wheels  are  32  by  4  instead  of 
31  by  4.  giving  a  lower  c  ar.    The  Knight  type  motor  was  adopted  bv 


the  company  in  its  plan  for  developing  a  high-speed  small  car  as  the 
suitable  high  speed  construction  Inasmuch  as  the  trouble  often 
n  positively  opening  and  closing  valves  la  so  well 
guarded  against  In  this  motor.    The  chassis  of  the  car  will  be  of 


Sunbeam  Engineer  and  Driver  for  Indianapolis 

Inoianapolis,  Ind.,  Jan.  30 — Louis  Coatalen  and  Dario 
Resta  the  chief  engineer  and  the  leading  race  driver  identi- 
fied with  the  Sunbeam  company  will  drive  their  cars  in  the 
500-mile  race  at  Indianapolis,  May  30.  Mr.  Coatalen  by  birth 
a  Frenchman,  is  British  by  naturalization  and  has  been  resi- 
dent in  England  for  many  years.  Connected  with  the  Hum- 
ber  company  he  produced  a  car  in  1904  which  was  a  big  ad- 
vance on  any  previous  Humber  model  and  earned  for  the 
engineer  considerable  fame.  Joining  the  Sunbeam  concern 
a  few  years  later  his  facility  for  efficient  motor  production, 
neat  design  and  up-to-date  factory  management  soon  " 
apparent  so  that  Sunbeam  stands 
today  amongst  the  foremost  of 
British  automobile  firms  in  quantity 
of  output  and  easily  first  in  the 
racing  field. 

Coatalen  has  done  a  good  amount 
of  driving  on  both  road  and  track, 
hut  has  not  taken  a  steersman's  part 
in  racing  lately,  his  genius  for  or- 
ganization proving  more  valuable  in 
the  pits  than  at  the  wheel,  and  the 
credit  for  the  Sunbeam  success  is 
largely  due  to  the  perfect  manage- 
ment of  the  tire  changing,  fuel  re- 
plenishment, etc.  Resta  is  one  of  the 
favorites  with  the  British  rncing 
public,  as  he  has  a  dogged  de- 
termination that  carries  him 
through  difficulties. 


LOUIS  COATALEN, 
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Motor  Men  in  New  Roles  Garage  and  Dealers'  Field 


SEVIER  JONES  Sales  Manager— 
The  Jones  Motor  Car  Co.,  Wichita, 
Kan.,  which  was  recently  organ- 
ized to  make  the  Jones  six-cylin- 
der cars,  has  started  operation  in  its 
new  plant  at  210  West  Douglas  avenue, 
with  a  force  of  thirty  to  forty  men  for 
the  present.  V.  T.  Sevier,  formerly  of  the 
Farmers  and  Bankers'  Life  Insurance 
Co.,  has  been  appointed  sales  manager; 
E.  E.  Stroup,  his  assistant;  Charles  H. 
Smith,  advertising  manager. 

Chamberlin  Mgr. — D.  W.  Chamberlin 
has  been  appointed  manager  of  the 
Cleveland,  O.,  branch  of  the  Kelly- 
Springfield  Tire  Co. 

Thoitipwin  Velie  Truck  Sales  Mgr. — 
Capt.  M.  S.  Thompson  has  been  ap- 
pointed manager  of  the  truck  sales  and 
service  department  of  the  Velie  Motor 
Car  Co.,  Cleveland,  O. 

Cairns  Leaves  Pariah  and  Bingham — 
William  Cairns  is  no  longer  in  the  em- 


ploy and  capacity  of  general  manager 
and  sales  representative  of  the  Parish 
ft  Bingham  Co.,  Cleveland,  0. 


Halligan  Heads  Chalmers  U.  C.  Dept. 
— Fred  Halligan,  formerly  with  the  Bos- 
ton Locomobile  company,  is  now  in 
charge  of  the  used  car  department  of 
the  Chalmers  Motor  Co.,  of  Boston,  Mas- 
sachusetts. 

Collins  Sale*  Mgr.— B.  W.  Collins  has 
become  sales  manager  of  the  Campbell, 
Wyant  ft  Cannon  Foundry  Co.,  Muske- 
gon, Mich.  He  was  formerly  with  the 
Lozier  Motor  Co.,  Detroit,  as  assistant 
to  the  president. 

Faust  Buffalo  Mgr. — A  branch  has 
been  opened  in  Buffalo,  N.  Y.,  under 
the  management  of  H.  C.  Faust  at  20 
Goodrich  street,  by  the  H.  C.  Faust  Co., 
Philadelphia,  Pa.,  manufacturer  of  the 
Panther  spark  plugs. 

D.  Smith,  until  re- 


iger  of  the  car  order  depart- 
ment of  the  Chalmers  Motor  Co.,  Detroit, 
Mich.,  has  resigned  to  become  manager 
of  the  Detroit  branch  of  the  Reed  Self- 
Adjustinjr  Weather  Strip  Co.,  Wichita, 
Kan.  Offices  have  been  secured  at  805 
Chamber  of  Commerce  Bldg. 

Talbot  Succeeds  Hollhan  — R.  Talbot, 
vice-president  of  the  National  Bank  of 
Commerce,  Detroit,  Mich.,  has  been 
named  president  of  the  Holihan  Mfg. 
Co.,  Detroit,  succeeding  J.  A.  Holihan. 
William  Christian  has  been  appointed 
manager  of  the  company,  which  will 
continue  to  make  automobile  radiators 
and  other  metal  specialties  for  the  auto- 
mobile industry. 

Poyer  Assistant  Sales  Mgr.— C.  E. 
Poyer  has  been  appointed  assistant  gen- 
eral sales  manager  of  the  Edison  Storage 
Battery  Co.  Mr.  Poyer  has  been  with 
the  Edison  interests  for  about  4  years, 
having  served  first  on  the  personal  engi- 
neering staff  of  Mr.  Edison  in  the  de- 
velopment of  special  application  of  the 
alkaline  battery,  and  later  as  assistant 
advertising  manager.  For  the  last  2 
years  he  has  been  manager  of  the  house 
lighting 


Pullman  Agency  in  Australia — J.  J. 

Hughes,  Sydney,  Australia,  will  handle 
the  Pullman  car. 

Toledo  Peerless  Tire  Moves — The  Peer- 
less Tire  &  Rubber  Co.,  Toledo,  O.,  will 
move  shortly  into  its  new  and  larger 
quarters  at  713  Jefferson  avenue. 


Newark  Chevrolet  Moves — The  Chev- 
rolet Motor  Co.,  New  York  City,  has 
leased  the  two-story  building  at  307-300 
Central  avenue,  Newark,  N.  J.,  to  be  oc- 
cupied by  February  1. 

Wllle  Piston  Co.  Dissolved— The  Wille 
Piston  Co.,  1534  Fulton  street,  Brooklyn, 
N.  Y.,  has  been  dissolved.  The  business 
will  be  continued  by  P.  A.  Wille  under  the 
name  of  the  Wille  Piston  Works. 

St.  Louis  Ford  Adding — An  addition 
is  being  built  to  the  St.  Louis,  Mo., 
branch  of  the  Ford  Motor  Car  Co.  The 
new  building,  a  one-story  structure,  40 
feet  by  50  feet,  will  be  used  as  a  storage 
room  for  parts. 

In  New  Salesrooms — The  Williams 
Motor  Car  Co.,  agent  for  the  Dodge 
Brothers  car  at  Springfield,  Mass.,  has 
moved  into  its  new  salesroom  in  the 
building  at  the  corner  of  Worthington 
and  Chestnut  streets. 

Buick  In  New  Home — The  Buick 
agency  in  Providence,  R.  I.,  is  located 
in  its  new  home  at  37  Chestnut  street, 
where  it  has  the  entire  building  for  a 
salesroom  and  service  station  near  the 
main  arteries  of  travel. 

Detroit  Co.  Moves — The  Barton  Auto 
Top  Co.,  formerly  at  65  East  Fort  St..  is 
now  located  in  its  new  quarters  at  863 
Woodward  avenue,  Detroit,  Mich.,  where 
it  will  continue  the  manufacture  of  slip 
covers,  dust  hoods,  automobile  curtains 
and  automobile  tops. 

Kelly-Springfield  Tire  Agency  Moves 
—The  Kelly-Springfield  Tire  ft  Rubber 
Co.,  San  Francisco,  Cal.,  which  recently 
enlarged  its  branch  and  appointed  W.  H. 
Bell  as  district  manager,  with  headquar- 
ters in  this  city,  on  February  1  occupied 
its  new  quarters  on  Van  Ness  avenue. 

Marketing  K.  and  M.  Piston  Ring — 
A  new  type  of  piston  rings,  known  as  the 
"K.  and  M.  Conform,*'  is  now  being 
mode  by  the  Modern  Electric  Motor  ft 
Machine  Co.,  Indianapolis,  Ind.,  and 
marketed  by  the  Superior  Auto  Parts 
Co.  L.  J.  Eby  is  sales  manager  of  the 
concern. 

Artificial    Leather    Co.    Moves— The 

Du  Pont  Fabrikoid  Co.,  Wilmington,  Del., 
has  moved  its  office  from  621  Broadway, 
New  York  City,  to  90  West  street  The 
latter  address  is  only  temporary,  until 
it  can  get  into  its  new  and  permanent 
ouarters  in  the  new  Equitable  Bldg.,  120 
Broadway. 

To  Distribute  Johnson  Shock  Ab- 
sorbers— A  new  store  and  service  station 
will  immediately  be  opened  by  the  Triple 
Action  Spring  Co.  in  San  Francisco  for 
the  distribution  of  the  Johnson  shock  ab- 
sorbers for  the  entire  Htate  of  California. 
It  is  expected  that  in  the  near  future 
agencies  will  be  opened  in  Los  Angeles, 


Oakland,  Berkeley,  Sacramento,  San 
Jose,  Santa  Barbara  and  Pasadena. 

New  Company  at  Providence,  R.  I. — 
The  Guaranty  Used  Motor  Car  Co.  has 
been  formed  at  Providence,  R.  I.,  to  re- 
build and  market  second  hand  cars.  C. 
P.  Walker,  formerly  with  the  Jackson 
agency  in  Boston,  is  at  the  head  of  the 
new  concern  and  it  h 
story  building  on  Atwell's  av 
erly  used  by  the  White  Co.  for  a 
station. 

Will  Handle  Accessories— A  partner- 
ship has  been  formed  between  J.  Wetzel 
and  Charles  M.  Hall,  of  Detroit,  Mich., 
who  was  formerly  manager  of  the  Parish 
Mfg.  Co.,  Detroit.  They  will  handle  au- 
tomobile accessories.  The  automobile 
accessory  business  conducted  by  Mc- 
Lean ft  Freeman,  at  1575  Woodward 
avenue,  has  been  taken  over  by  E.  M 
Morris,  formerly  assistant  secretary  of 
the  Northern  Motor  Car  Co.,  also  assist- 
ant sales  manager  of  the  E-M-F  Co.,  and 
at  one  time  general  manager  of  the 
Great  Western  Auto  Co.,  Peru,  Ind. 

New  Service  Plan — The  Van  Sicklen 
Co.,  Aurora,  III.,  manufacturer  of  the 
Van  Sicklen  speedmcter,  has  a  new  plan 
for  service  to  the  owners  of  cars 
equipped  with  its  instruments.  The  car 
manufacturers  adopting  the  speedmeter 
as  standard  equipment  furnish  a  list  of 
their  representatives  to  whom  a  letter  is 
addressed  describing  the  proposed  plan, 
stating  that  upon  receipt  of  information 
regarding  the  probable  number  of  cars 
the  dealer  will  sell  during  the  season,  the 
Van  Sicklen  Co.  will  send  to  the  dealer  a 
service  package  containing  the  parts  he 
is  liable  to  need  based  on  the  number  of 
cars  handled. 

Recent  Changes  in  Kansas  City — The 
Scarritt  Motor  Car  Co.,  Stearns  dis- 
tributer, Kansas  City,  Mo.,  has  incor- 
porated. The  company  was  formerly 
known  as  the  White  Motors  Co.  The 
company  has  the  distribution  for  Stearns 
cars  in  Kansas,  western  Missouri  and 
northern  Oklahoma.  The  Kansas  City 
Auto  Parts  Co.,  Kansas  City,  will  open 
around  February  15  to  handle  a  com- 
plete stock  of  automobile  supplies  and 
accessories.  G.  V.  Nelson  is  manager. 
The  Kansas  City  White  Co.  has  been 
organized  with  headquarters  at  928 
Fa.*t  Fifteenth  street  to  handle  the 
White  car  and  truck.  John  Toole  is  man- 
ager. 

Recent    Indianapolis    Changes  —  The 

following  changes  have  taken  place  in 
the  Indianapolis,  Ind.,  trade:  J.  M.  Ward, 
for  2  years  factory  representative  for 
the  United  States  Tire  and  Rubber  Co., 
has  been  made  manager  of  the  company's 
local  sales  branch.  The  election  of  Tom 
L.  Marshall  as  treasurer  of  the  Marion 
Motor  Co.  is  announced.  H.  W.  Martz, 
who  has  been  distributor  for  the  Max- 
well, has  become  distributor  for  the  Bris- 
coe and  has  opened  new  quarters  at  646 
North  Meridian  street.  A  large  store 
for  the  sale  of  tires  and  accessories  has 
been  opened  at  213  South  Illinois  street 
by  G.  F.  Kreitlein,  who  has  had  several 
in  the  I 
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A  KG  E  War  Order  on  Milling  Mi- 

I  chines — The  Kearney  &  Trccker 
I  i  Co.,  Milwaukee,  Wis.,  a  large 
manufacturer  of  milling  machines, 
started  shipments  January  21'  on  an  or- 
der for  120  Milwaukee  milling  machines 
contracted  for  by  the  French  government 
for  use  in  its  arsenals,  armament  fac- 
tories and  motor  car  manufacturing  and 
repair  shops.  It  will  require  more  than 
<;  weeks  to  complete  the  delivery. 

Ducscnbcrg  Bros.  Open  Plant  — Dues- 
enberg  Bros..  St.  Paul.  Minn.,  have 
opened  their  new  motor  building  plant. 

Stewart  &  Clark  Adds— The  Stewart 
&  Clurk  Mfg.  Co.,  manufacturers  of  auto- 
mobile supplies,  1K28  Diverse}'  boulevard, 
Chicago,  III.,  will  construct  a  six-story 
addition  to  cost  $75,000. 

May  Ruild  Automobiles — W.  A.  Will- 
iams, of  the  Independence  Motor  Car  Co., 
Lima,  O.,  is  reported  to  be  planning  the 
establishment  of  a  new  plant  for  the 
manufacture  of  automobiles. 

Elyria  Plant  for  Overland  Parts— The 
plant  recently  used  for  the  manufacture 
of  the  Willys  Utility  and  Garford  trucks 
at  Elyria,  O.,  will  be  employed  in  the 
manufacture  of  Overland  parts. 

Regal  to  Enlarg  e  Berlin  Plant— The 
Regal  Automohile  Co.,  Detroit,  Mich., 
will  construct  a  large  addition  to  its 
plant  at  Berlin,  Ont„  in  the  spring. 
It  is  in  the  market  for  machinery. 

To  Manufacture  Spring  Wheels— W.  B. 
Rosenburg,  Corbin,  Mont.,  and  W.  A. 
Black,  Livingston,  Mont.,  plan  to  estab- 
lish a  factory  in  Seattle,  Wash.,  for  the 
manufacture  of  spring  wheels  for  auto- 
mobiles. 

Branch  Factory  for  Fair-Anderson — 

The  Fair-Anderson  Co.,  Chicago,  111., 
contemplates  the  establishment  of  a 
branch  factory  for  the  manufacture  of 
automobile  tires.  The  estimated  cost  is 
$125,000. 

New  Plant  for  Calgary — The  Ingram- 
Hatch  Motor  Corp.,  2  Stone  street,  New 
York  City,  is  planning  to  build  a  plant 
at  Calgary,  Alta.,  for  the  manufacture  of 
automobiles  and  motor  trucks  operated  by 
oil  engines. 

De  Moo y  Bros.  Add — De  Mooy  Bros., 
1931  East  55th  street,  Cleveland,  O.,  are 
making  arrangements  for  the  construc- 
tion of  an  automobile  plant  in  connection 
with  their  present  plant.  The  estimated 
cost  is  $f,,000. 

Falls  Rubber  Buys  Wire  Plant— The 
Falls  Rubber  Co.,  Cuyahoga  Falls,  O.,  has 
purchased  the  old  plant  of  the  wire  mill 
company  on  East  Broad  street,  which  will 
be  converted  into  a  modem  plant  for  the 
manufacture  of  tires. 

To  Manufacture  Trucks— The  Chester 
County  Motor  Co..  Coatesville,  Pa.,  has 
increased  its  capital  stock  to  $500,000 
and  plans  the  construction  of  a  factory 
for  the  manufacture  of  commercial 
trucks.   J.  Edwin  Brinton  is  president. 

Montana  Co.  Manufacturing  Spring 
Wheels — The  Montana  Improved  Spring 
Wheel  Co.,  Livingston,  Mont.,  is  prepar- 
ing plans  for  the  construction  of  a  plant 
to  manufacture  spring  wheels  for  auto- 
mobiles. The  plant  will  employ  ahout 
300  men. 


Hartford  Tire  Pump  Adds— The  Hart- 
ford Tire  Pump  Co.,  Hartford,  Wis.,  is 
installing  additional  equipment,  including 
a  large  oxy-acetylene  welding  and  cut- 
ting apparatus  for  its  own  uses,  but  will 
do  custom  work  for  motorists  needing 
welding  repairs. 

Mercer  Automobile  Club  Formed — The 
Mercer  Automobile  Co.,  Trenton,  N.  J., 
foremen  and  members  of  the  office  force- 
have  formed  the  Mercer  Automobile 
Club,  the  object  of  which  is  to  hold  an 
occasional  get-together  meeting  for  the 
promotion  of  greater  co-operation. 

Manufactures  Anti-Freezing  Liquid  — 
The  Can't  Freezit  Chemical  Co.  is  the 
name  of  a  new  concern  located  at  187 
South  High  street.  Columbus,  O.,  which 
manufactures  a  liquid  to  be  used  in  radi- 
ators to  prevent  freezing.  A  great  deal 
is  claimed  for  the  preparation. 

Fire  Damages  Canton  Plant — Fire  of 
unknown  origin  destroyed  the  adminis- 
tration building  of  the  Cleveland  Axle 
Co.,  Canton,  O.,  and  the  Cleveland-Can- 
ton Spring  Co.,  January  24.  The  re- 
mainder of  the  factory  was  saved.  The 
blaze  started  under  the  stairway  of  the 
building. 

Jiffy  Jack  for  Grand  Rapids — The  Jiffy 
Jack  Co.  is  Grand  Rapids'  latest  addition 
to  the  automobile  accessory  manufactur- 
ing industry.  H.  E.  Hosken  is  prime 
mover  in  the  enterprise.  The  company 
makes  jacks  for  raising  automobiles,  four 
jacks  being  the  complement,  two  being 
used  on  each  axle. 

Columbus  Concern  Makes  Motors — 
The  Ohio  Engine  Co.,  Columbus,  O.,  re- 
cently incorporated  with  a  capital  of 
$25,000,  will  manufacture  small  motors 
for  the  farm  trade.  M.  H.  Joy,  manager 
of  the  Ohio  Engine  Sales  Co..  is  the  pro- 
moter of  the  new  concern,  which  will 
establish  a  plant  in  Sandusky. 

Peckham  Looking  for  Plant—  G.  G. 
Peckham,  formerly  proprietor  of  the 
Peckham  Motor  Car  CO.,  Dayton,  O.,  who 
has  been  in  the  automobile  business  in 
Toledo  for  several  months,  has  returned 
to  that  city  and  is  looking  for  a  site  upon 
which  to  construct  an  automobile  plant. 
Toledo  capital  is  interested  in  the  project. 

Magnus  Co.  in  Brass  Casting  Busi- 
ness— The  Magnus  Co.,  Detroit,  Mich., 
has  been  organized  to  take  over  the  busi- 
ness of  the  National  Fulton  Brass  Mfg. 
Co.,  and  will  continue  the  brass  casting 
and  foundry  business  of  that  concern. 
The  capital  stock  of  the  new  concern 
is  $100,000  and  about  150  men  arc  em- 
ployed. 

Will  Manufacture  Bodies-The  Ohio 
Carriage  Mfg.  Co.,  Columbus,  O.,  which 
purchased  the  old  plant  of  the  Barndt- 
Johnson  Body  and  Top  Co.  on  South 
High  street  has  installed  complete  ma- 
chinery for  the  manufacture  of  automo- 
bile bodies.  The  company  will  make 
bodies  for  all  makes  of  cars  but  will  spe- 
cialize on  bodies  for  Ford  ears. 

Newcastle   Rubber  Co.    Formed — The 

formation  of  a  new  corporation  for  the 
manufacture  of  automobile  tires  and 
inner  tubes  with  a  capitalization  of 
$500,000  has  been  made  known  with  the 
granting  at  Harrisburg,  Pa.,  of  a  char- 


ter to  the  Newcastle  Rubber  Co.,  New- 
castle, Pa.  The  organization  has  erected 
a  factory  measuring  80  by  .'140  ft.  and  tin 
plant  will  start  operations  April  1. 

Will  Start  Work  on  Remy  Plant — Cor: 
struction  on  the  new  plant  of  the  Remy 
Electric  Co.,  which  is  to  move  to  Detroit, 
Mich.,  from  Anderson,  Ind.,  will  be  start- 
ed in  the  near  future  when  ground  will  bt 
broken  for  the  two-story  50  by  150  en- 
gineering building.  This  is  to  be  the 
first  of  various  buildings  which  will  be 
erected  on  Mt.  Elliott  and  the  Boulevard 
The  building  will  cost  about  $100,000. 

Kelly  Truck  Addition— The  Kelh 
Motor  Truck  Co.,  Springfield,  O.,  wil 
start  construction  this  week  on  a  new 
addition  to  be  50  by  260  feet  of  rein 
forced  concrete.  One  new  addition  v;a> 
completed  a  little  over  a  week  ago  and 
is  now  being  used  by  the  company,  and 
with  the  second  addition  the  company 
will  have  more  than  a  third  more  work- 
ing space  than  when  the  extensions  wert 
started. 

Foundry    Production     Increased  600 

Per  Cent.— Although  the  Lansing  Foun 
dry  Co.,  Lansing,  Mich.,  has  been  ir. 
business  less  than  12  months,  its  pro- 
duction has  increased  t>00  per  cent.,  it 
is  claimed,  and  made  it  necessary  to  in- 
crease the  working  force  until  it  now  is 
102  men.  The  officers  of  the  present 
year  are:  J.  H.  Moore,  president;  Ray 
Potter,  vice-president;  C.  D.  McCormick. 
secretary  and  office  manager;  M.  C 
Knight,  treasurer  and  factory  manager 

To  Manufacture  $500  Cars  in  Los  An- 
geles— Another  automobile  factory  for 
the  Pacific  Coast  became  a  reality  when  it 
was  announced  recently  that  the  Silent 
Engine  Co.  had  purchased  a  large  tract 
of  land  in  the  Los  Angeles  harbor  section 
for  the  erection  of  an  automobile  build- 
ing and  assembling  plant.  The  specifica- 
tions of  the  new  car  are  not  known  as 
yet,  but  it  has  been  announced  that  the 
company  would  build  a  touring  car,  road- 
ster and  light  truck  which  will  retail  on 
the  Pacific  Coast  for  about  $500. 

To  Manufacture  Aluminum  Castings — 
To  better  designate  the  nature  of  the 
business  under  the  new  policy  of  devot- 
ing its  entire  attention  to  aluminum  foun 
dry  business,  the  Western  Iron  Works. 
Manitowoc,  Wis.,  has  changed  its  name 
to  Grimm  Aluminum  Castings  Co.  The 
entire  plant  is  being  overhauled  and  some 
new  equipment  installed  and  in  the  future 
only  aluminum  castings  will  be  produced 
A  campaign  for  business  among  motor 
car  and  motor  manufacturers  will  be  un 
dertaken  at  once.  Roland  Grimm  is  presi- 
dent and  general  manager. 

New  Body  Building  Concern — The 
building  of  metal  bodies  has  been  started 
at  Worcester,  Mass.,  by  George  Demer< 
&  Son,  long  in  the  blacksmith,  carriagt- 
building  and  automobile  repairing  busi 
ness  at  98  Union  street.  The  company 
has  secured  N.  Allard,  for  14  years  one 
of  the  expert  body  builders  at  the  Knov 
factory  at  Springfield,  Mass..  and  wh<> 
later  worked  for  the  Springfield  Metal 
Body  Co.,  to  take  charge  of  the  work 
Special  machinery  has  been  ordered  and 
the  company  will  go  into  the  business  on 
a  good  sized  scale. 
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Hupp  Starts  Work  on  Four  Buildings — 
The  Hupp  Motor  Cur  Co.,  Detroit,  Mich., 
has  started  work  on  four  new  buildings, 
consisting  of  a  new  office  building  two 
stories  high  1,800  by  ,"100  feet;  an  engin- 
eering building,  200  by  200;  a  testing 
laboratory  350  by  200  and  a  top  and 
body  building  1,500  by  300.  At  least 
S150.000  will  thus  be  spent  and  the  work 
was  started  at  this  time  instead  of  in  the 
spring  in  order  to  give  work  to  many 
unemployed.  The  men  employed  in  the 
erection  work  are  in  the  direct  employ 
of  the  Hupp  company. 

To  Mfg.  Only  Automobile  Tirea— Con- 
sistent with  the  policy  announced  re- 
cently, the  Hartford  Rubber  Works  plant, 
Hartford.  Conn.,  of  the  United  States 
Tire  company  is  to  manufacture  pneu- 
matic automobile  tires  only.  The  bi- 
cycle tire  department  has  been  closed 
down  and  the  equipment  removed  to 
Indianapolis.  Additional  apparatus  for 
the  production  of  automobile  tires  is  now 
being  installed.  The  steam  kettle  room 
on  the  west  side  of  the  factory  is  being 
enlarged.  At  the  present  time  the  fac- 
tory is  said  to  be  working  to  capacity. 

To  Market  4-Wheel  Drive  Tractor— 
The  Utility  Steel  Tractor  Co.,  organized 
recently  at  Antigo,  Wis.,  with  $25,000 
capital,  is  preparing  to  market  a  light 
four-wheel  drive  tractor  designed  by  N. 
C.  Woodin,  formerly  chief  engineer  of 
the  International  Hoist  Co.,  of  Antigo. 
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The  company  is  negotiating  witb  several 
commercial  associations  in  Wisconsin 
and  Illinois  for  a  site  for  the  proposed 
foundry  and  machine  shop  group  it  in- 
tends to  erect  during  the  course  of  the 
present  year.  D.  S.  Stewart  is  presi- 
dent; Mr.  Woodin,  vice-president,  and 
F.  A.  Hecker,  secretary-treasurer. 

Homer's  Tractor  on  Market— The  Ho- 
mer Motors  Co.,  with  offices  at  1119 
Van  Nuys  Building,  Log  Angeles,  Cal., 
is  manufacturing  the  Homer  high-grade 
motor  tractor  weighing  4  tons,  which 
sells  fully  equipped  at  S3.000.  Its  other 
product  is  the  Homer  light  delivery  auto- 
mobile, capacity  1,000  pounds,  20  horse- 
power and  selling  for  $600.  The  com- 
pany is  financed  entirely  by  I.os  Angeles 
capital  and  under  the  management  of  J. 

E.  Meyer,  president;  Dr.  J.  E.  Coweles, 
vice-pres.;  G.  W.  Bishop,  secretary;  Geo. 

F.  Thompson,  treasurer;  J.  P.  Barker, 
the  inventor,  and  David  Macdonald(  di- 
rectors. 

Indiana  Plants  Busy—There  is  a  very 
pronounced  renewal  of  activity  in  the 
motor  car  industry  of  the  State  with  the 
beginning  of  the  new  year.  Conditions 
are  not  yet  normal,  but  they  promise  to 
be  so  before  long.  At  Kokomo  today 
the  plants  of  the  Haynes  Automobile  Co. 
and  Apperson  Brothers  Automobile  Co. 
put  their  full  forces  at  work.  Similar  re- 
ports are  being  received  from  other 
parts  of  the  State.    In  Indianapolis  the 
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Lyons-Atlas  Co.  is  preparing  to  double 
its  working  force.  Other  plants  are  tak- 
ing on  additional  employees  gradually. 
The  Capitol  Body  Co.  is  moving  into  the 
old  No.  2  plant  of  the  American  Motors 
Co.  in  South  Meridian  street,  Indianapo- 
lis, and  will  increase  its  force  from  125 
to  275  employees. 

Another  Tire  Works  for  Trenton— An- 
other tire  manufacturing  concern  has 
located  in  Trenton,  N.  J.,  at  Mulberry 
street  and  New  York  avenue.  The  prop- 
erty at  this  address,  formerly  occupied 
by  the  American  Lamp  &  Brass  Co.,  has 
heen  purchased  by  the  Mecca  Tire  Co.,  of 
Philadelphia,  and  is  being  remodeled  and 
improved  for  tire  manufacturing  pur- 
poses. This  property  covers  about  3 
acres  and  contains  six  brick  buildings, 
each  30  by  90  feet,  five  of  them  2'£ 
stories  high  and  one  3V4  stories.  These 
will  be  equipped  with  the  necessary  mod- 
ern machinery  to  turn  out  from  250  to 
300  tires  per  day,  and  give  employment 
to  about  the  same  number  of  workmen. 
G.  E.  Knowles.  of  Carteret,  at  one  time 
employed  by  the  Thermoid  Rubber  Co., 
and  later  connected  with  the  Chester 
Rubber  Tire  &  Tube  Co.,  of  Chester,  W. 
Va.,  will  be  general  manager  of  the  new 
concern,  whose  officers  are:  Charles 
Buckley,  president;  William  Fullerton, 
treasurer;  W.  J.  Cassidy,  secretary.  The 
plant  will  not  be  ready  for  operation 
before  March  1. 


The  Automobile  Calendar 


Jan  30-Keh  « 


Jan  -V.-Frb  (5. 


Feb  

Ftb 

Feb  2-7. 

Feb  3-r".. 
Frh  »-«... 


Feb 


Feb  <s-l  I 
Feb   >  14 


Feb  S.13. 
F.-b  ■>)-•. 
F.-b  '  - 


1    •     I  ••-  I  ! 

Feb.  It  


F*b  I  J  . 20. 
i-'ei.  1.-20. 

r-i  i-.-;o. 


Columbus,  O,  Show.  Mem-     Feb.  18-2'i. 

orlal      Hall,  Columbus 

Auto  Club  and  Columbus 

Auto  Trades  Ann.  Feb.  22.  . 

.Minneapolis.    Minn.,  Show. 

National  Uuard  Armory. 

Minneapolis     Automobile   ■•- 

Trad*  Assn. 
Portland.  Ore..  Show:  Port- 
land Auto  Trade  Assn. 
.Battle  Crt-ek.  Mich..  Show. 

Rathbun  ft  Kraft  Bldg. 
Toledo,    O,    Show.  Toledo 

Auto  Show  Co, 
.  I-oulavllle.       Ky  .  Show. 

I-ouisvllle   Auto  Dealers' 

A»sn..     First  Regiment 

Armory 
KnlnniniMO,    Mich.,  Show, 

Armory. 
.Geneva,  N.  Y.,  Show. 
Marinette.    Wis.,   and  Mo- 

nomln<*e,     Mich.,  Show, 

Armory.  Marinette,  Twin 

City  Auto,  Assn.  of  Marl- 
in  rt,- 

.Peoria,  III  .  Show.  Coliseum. 
Salem.  Maw  .  Show,  North 

Street   Skating   Rink.  C 

tVShea. 
Toledo,  O..  Show.  Terminal 

Bldg..        Toledo  Auto 

Shows  Co..  II.  \V.  Blcvins, 
Kansas  City,  Mo..  Show 
Troy.    N    Y.    Show.  Troy 

Auto.  Denlcrs' 
.Wilmington.  Del., 

Hotel  duPont. 
Kntt  Claire,  Wis  ,  Kau  Claire 

Auto  Healers'  Awn. 
.Peoria.    III.    Show,  Peoria 

Auto      &      Motor      Cycle       Feb.  27  

Healers. 
I  i.LventMirt.  la..  Show 
Kurt    Wnvne.    Ind.,  Show, 

Fort  Wayne  Auto  Trade 

Assn. 

limiKl  Rapid*.  Mich  .  Show, 

Kllngmaii  Furniture  F.x-      Mar.  1-5... 

iH.Ritlnn      Bldg.,  Grand 

Hsil-Ms    Herald;    C.    U  Mnr  

Merrlman. 
i  intaha,  Neb  ,  Show,  Audi- 
torium, C.  C,.  Powell 
Hndgeport.     Conn  ,     Show.      Mar  3  

Suite     Armory:     H.  R 

Steelier. 

HI'-otnlnBton.     Ill  ,     Show,      Mar,  l-t  . 
I  le-ere  Hide. 


Feb,  22-25. 
Feb.  22-27. 

Feb  22-27 

Feb  22-2-> 

Feb.  23-27. 
21-27. 

23-27. 


Feb.  23  27. 

Feb.  21-27. 
Feb.  25.  . 


.Racine,  Wia..  Show.  lake- 
side Auditorium,  Racine 
Auto  Show  A»«n. 

Newark.  N  J  .  Light  Car 
Club  of  N.  J.  Hlllclimb 
at  Teaneck. 

San  Francisco,  Cat,  Van- 
derbilt  Cup  Knee,  Pana- 
ma-Faclric  Exposition 
Grounds  .  Promoter.  Pan- 
ama -  Pacific  Exposition 

.  Alleiitown.  Pa  .  Show. 
.Huluth.  Minn..  Show.  Audi- 
torium 

.New  Haven,  Conn.,  Show. 
Second  Regiment  Ar- 
mory .  W,  N.  Lindsay. 
South  Bethlehem,  Pa., 
Show.  Coliseum  ;  J.  I.. 
Elliott 

Show,  Coliseum 


Mar  fi-13. 


Mar  «-13.  . 

Mar  S-13  .  . 

Mar.  S.13  .  . 

Mar  S-13. 
Mar  S-13 
Mar  13-20. 


.York,  Pa 

Hall. 
,  Syracuse, 
Arena. 
Vehicle 
.  Syracuse, 
Armory, 
Healers' 


N.  Y..  Show. 
Syracuse  Motor 
Trade  Assn. 

N.    Y..  Show. 

Syracuse  Auto 
Assn. :    H.  T. 


Mar.  1  i 


Gardner.  Mnr. 
Ft.   Ih.ilue.  Ia  ,  Show.  Ar- 
mors.   C.    W  Tremain. 
s. , 

.Freeport.   Ill,  Show,  Free- 
port  Automobile  Show  Co 

.  New  York  City,  S  A.  K.. 
Metropolitan  Sec  Meet- 
ing ;  Report  of  Research 
Committee  on  K.r.wenc 
Carburrtrrs  Research 
Com  Report  on  N«n- 
Hl.ctrlc  Continuous- 
Tor.|ue  Transmission 
San  Francisco,  Cal..  I'ana- 
ma-Puclflc  Kxi-c-nition. 
c.ran-l  I'rlxe  Race.  Pana- 
ma -  Pacific  Exposition 
Grounds  .  Promoter,  Pan- 
ama-PaelUc  Exposition 
i-., 

.  Wilkeshal  re.      Ph..  Show. 

Veilit  le  Trade.-*  An-.li, 
,  .Heiiloti       Harbor,       Mich  , 

Show.     St,     Jo-s.-ph  and 

Retilon    Harbor.    SI     Jo-      A  us  2-3... 

Septl  G.iracc.  St  Joseph 
Albany,    N.    V.,  Associated 

Gnrag.  s  of  America.  Hen-  Auk  2a-21  , 
ernl  Convention.  Sept  211-2".. 

.Springfield,  Mass.. 
J    H  Graham. 


Mar  17.  , 
Mar  22-27. 

April   

April  3  

May  17-1S 

May  29  

June  9  

June  P>  .  . 

June  25  

July  4-5... 
Auk  


.  .  Boston.   Mass..   Show.  Me- 
chanics    Hid*.     Bos  I  on 
Auto  Dealers  Assn.,  Boa- 
ton    Commercial  Motor 
Veh.  Asan. 
.New   York   City.  Made  In 
the  P.  S.  A.  Exhibition, 
rirand  Central  Palace 
..  Indianapolis,    Ind.,  Annual 
Sprint?  Opening,  Indian- 
apolis Auto  Trade  Assn 
.  .Canton.  O..  Show.  Auditori- 
um. Stark  Co   Auto  Show 
and  Klectrlcal  Reposition 
.  Pen     Mnlm-s.     la  .  Show. 
C  G    Van  Vllet 
Plica.  N    V.  Plica  Auto- 
mobile Trade 
Harrlsburg. 

Arena.  Harrlsburg-  Deal- 
ers' Assn. 
.San  Francisco,  Cal.,  Pana- 
ma -  Pacific    Cup  Race, 
Panama  -  Pacific  Exposi- 
tion Grounds.  Promoter. 
Panama  -  Pacific  Exposi- 
tion Co. 
.Venice,    Cal.    Cal.  Grand 
Prix.  .Ion-Mile  Road  Race. 
Bangor,  Me  .  Show,  Bangor 

Auditorium. 
Calumet.  Mich..  Show.  Coli- 
seum. 

..Palermo,  N.  J,  Show, 
Auditorium.    R.    A,  Mlt- 

ihell, 

.  .Boston,  Mass,  A  A  A.  An- 
nual Meeting 

.  .Indianapolis.  Ind  ,  r.Oft-Mile 
Race,  Indianapolis  Motor 
Spcedway- 
G.il.shurg.     Ill,  Two-mile 
Track  Meet 

.  Chicago,     ill .     :,nn  -  Mile 

Hue.  Chicago  Speedwa\. 

..Sioux  Cltv,  la..  Track  Meet 

.  .  Ti.coma.  Wash  ,  Road  Race. 
Milwaukee.  Wis.  Indepen- 
dent  Petroleum  Market- 
ers' Ann.  of  the  P.  S  . 
P' 15  Convention  in  Mil- 
waukee. 

..San  Francisco,  Cal.  Trl- 
State  Good  Roads  As-.li  , 
Thud  Annual  Convention, 

.  .  F.lglii.  Ill  .  Road  Itacn 
San     Francisco.    Cal.  In- 
ternational Engineering 
Congress. 
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Automobile     Agencies     Recently  Established 


Ohio 

Tleuratoa.  Krlt .  ...... .Thurston  Auto  Garage 

Tiffin  Oldsmobikr,    C   I.-  Filer  ft  t'<>- 

Urhana   Ford  ........  Frank  Ganson.  J  r 

7.»ncsvMlc  Jj'fl«Y  Csnuat  Garage  Co. 

kWtric.  .  .  .Central  Garage  Co. 


Telia 


IjniVrson  Ai 

Bios. 
F.  F. 


Orrl 


Ps-nnarl' 

Alkmtown  Moon  

Ashland  Otdsmobile. 

Free-port  .OUlsmobtlr. 

Huntingdon  OkisraolKle. 

jennette.  Otdsmobile. 

Lock  Haven  OWsmoblle- 

Mt.  Morris  Oldsmoblle. 

New  Philadelphia  .  .  King  —  . . 

Pm  Afjrjrl   Savon  

Philadelphia  Marion  

Philadelphia  jellcry  

PHtaburg  King  

Pittsburg  Scripps- 


.Covey  Motor  Car  Co 

wmtm 

W,  F.  Rabrtlold 
-J.  B.  Young 

K.  H.  Wallace 

Port's  Garage 

1.  G.  Waddell 

I.  S.  Walls  ft  Co. 
.Ml  Morris  Motor  Co. 
.  Moffitt  ft  Kneuat 
.Aekerman  Bros 

Fanning  Motor  Car  Co. 

Strtting  Mniur  Car  Co. 
.  King  Motor  Sales  Co 

.L.  G.  Mariln  ft  Son 


1,1, 


Co. 


 O.  D.  De  Witt 

Sharon   King  Monarch  Hards 

Virginville.  Oldsmobile    M.  VV  Smith 

Wsynesburg  fXdsrnoMe ..  Mu  Morris  Motor  i 

WOkea-  Barre  Scri  pps- 

e. ..H.  M.  Kansora 
■  ■land 

.  .  .  Spencer-Wiike  Co. 
. .  .  Foster-Smith  Co. 


Ilhixlr 

Providence  Brtacoe . . 

Providence .......  Saxon  . 

Providence   Scripps- 

Booth . . 

Providence   .  Peerless . 


.  .Wallace  L.  Wilcox  ft  Co. 
...J.  W.  Bierse 


Snath  Dakota 

Yankton   King  E.  W.  Craw 

Tennessee 

Chattanooga  Franklin  ...  J.  II.  Alday 

Team  a 

El  Paso  Franklin  .  .  ,  .  The  Oakland  Auto  Co. 

"   McDad*  Auto  Co. 
Bevans 
Sttlliling 
vnartwDod 


.]. ;  a!'i 

.    I)  B. 


.  .  .Saxon  A. 

I  tan 


Ver 


L,  P.  Wright 
aont 

.    Rutland  Maeh.  ft 


PA«i«*E\GKH  CAIIS 


Almira  

Rclhnghai  , 
-■.I  j  ...on 


Waahla 

Podge 

I  11  !<i:..:Mk 
.  Paige- 
Detroit 

Centralia  Buick 

Collaa  Dodge  .  . 

Columbia.  Cadillac. .  . 

Coivllir   Dodge  -  • 

Deer  Park  Dodge,  , 

Garfield  Dodge. ... 

Hoqutam   Rulrk.  . . 

Lincoln  Studcbsker 

Oukesdole  Dodge  .  .  .  . 

Rltiville    IVslgr  ... 

.Dodge.  . 
.Jeflery.  .. 
.Franklin , 

Spokane   ...  .Studebaker 

Tacoma  Ford . . 

Tncosna..  Maxwell  .. 

Walla  Walla  Cadillac... 


.MS 


avion 

.1.  T  Callanan 
Bay  City  Motor  Car  Co. 

.C.  W.  Gllatrap 

R.  X  Berlin 

Coll  ax  Garage 
.Wood  &  Lane 
.  M.  E.  McCauley 

W.  M.  Crtlser 
-Garfield  Hardware  Co. 
.George  KtUnes 

K-»ilm«n.  Motor  Car  Co. 
.  LinvUJc  Bros. 
.1.  Frleslngrr 
.Rosalia  Auto  Co. 

F.  II  Bardshar 

Franklin  Auto  Sales  Co. 
.Eastman  Motor  Car  Co. 

Sullivan  ft  Volk 

Tacoma  Motor  Car  Co. 

C  °k"  ThaT 
Enterprise  Garage 


Wisconsin 


Appleton  King  

Belolt   Argo  

?Kr.:::::t.:' 

ft.CIl  .... 

DePeft   Hupmobile. 

Durand   .Franklin. .  . 

Edmund    . .  Glide  . 

Elmwood  King  -  

Ft.  Atkinson  Glide  

Galeeville  Oldsmobile. 

Glcnwood  City   .  .  .  Overland . 
Howard's  Grove 


H.  E.  Griffin  Auto  Co 
J.  W.  Mennall  Auto  Co. 
Kiupp  Ik  Hillary 

.  Ilcln  Brothrrs 
Ray  Martott  Co. 
.].  P.  Unswer 
Daniel  Lee 

.  Rice  Ik  Webb  Motor  Co. 
.Vance  ft  Koos 

A   J.  Otsrn 

Glenwood  Aato  Co. 


City 


La  Crosse  . 

t-aitta"*-r 

Milwaukee 

Milwaukee 
Milwaukee . 

Milwaukee 
Milwaukee . 
Milwaukee 
Monroe  . 
Monroe.  .  . 
Monroe 
Monroe. .  .  . 
Neenah  ,  .  - 


New  London .  .  .  . 
New  London 

I  Center 


Hii  Man  ! 


Tigerton   

Ilgrrton  

Tigerton 
Tigerton 


Apneraon. 

R.C  H  . 
Durant-Dort 
Glide 

Oakland  

.  Monior 

.  Argo ....... 

.  Allen  

Moon   

Grant .  . 

Buick 

Ford  

Hudson ... 

Reo  

.Scrippa- 

Boot  h  

.  Appersoo .  . 

New  R.f'.H 
.  Ford 

.  Apperson- 

R.C.H  

.  Overland .  . 
.Studebaker 
Maxwell..  . 


F'rocne-Kiitsei 
Impl.  Co. 


Auto  ft 


le.   Pulaski  Motor  Car  Co 


0  E  !>eWitt 

La  Crosse  Auui  Co. 
W.  A.  Jrrrelt 
Dewitl-Schank  Mob* 

Sales  Co 
Frint  Motor  Car  Co. 
Xlilwaukee  Cycle  S  ft 

Sales  Co. 
Dieman  Motor  Co. 
Durbtn  ft  Tnomaa 
l>ieiier-Nelsun  Co. 
Geigcr.  Fasser  ft  Lynch 
Geiger.  Knaser  ft  Lynch 
Creiger.  Fasser  ft  Lynch 
Geiger,  Fasser  ft  Lynch 

1  L.  Densrnbrenner 
VV.  F  Block 

W.  F.  Blovk 
E  A.  Prouty 

Trace  Christcnson 
C.  A  Roepke 
C  A.  Rnepke 
C.  A,  Roepke 

F  G    B"  off  Motor  Car 

Co. 


COMMBKCIAI. 
Alabama 

-KoehLer  W.  L.  1 


Council  BlulTs 


Marian  Auto  Co. 
KentueUr 
_  jehler  [  n grams  Garage 

^inSuck  L^stuteSSSS  Co. 


.Den  by. 
 Mais 

 Vim  . 


.  .  .L.  M.  Harmon 
..Penny  Motor  Car  Co 
.    Myer  Abt 
Franklin  1 


Mlchlgran 

Baltic  Creek  Signal..  .  .  ,B.  N.  Bee-Ion 

Detroit  Signal  The  Moriu  MulUn  Co 

St.  Joseph  Signal  ..  .     Burkhanl  Bros- 

Wayne  . .   Signal  The  Monu  Mullen  Co. 

Missouri 

St.  Louis   Kissel  Colonial  Motor  Car  Co. 


.Signal  Inlcr-y 

Truck  Co. 
K*w  Jersey 

Cape    May  Court 

House  Koehler         1)1*  Auto  Co. 

llightstown   Koehler    .    Thomas  Peppier  ft  Son 

•*>¥»•  York 

A.  J. 


Cleveland 

Coll  ir.  ii  1 


Curtis  Bros- 
.   .  The  Brasher  Motor  Car 


.Korhlct. 
Koehler 


.  Inter bor 


Rhode  Inland 

,  Koehler    .  Capitol 
Tennessee 


Motor  Car  Co 


pair  Co. 
l-ton 
Walerhoi 
toes  Co 
Slgnsl  Truck  Arthur  Herts 


Recent    Incorporations    in    the    Automobile  Field 


Heir  Yorlc 

Naw  Yokk — Hoelit'a  Xfaatneto  Excbangv;  capital. 
I5.O0O:  Ignition  produrls  and  otlher  motor  car 
aeeeaaorles.  Incorporators :  Alex.  8.  FJecbt, 
Emll  M.  Losrj  gad  Leo  L.  Lowy.  all  of  SM 
Intervale  avenue. 

Naw  Yoga — International  Trl-Rlekaha  Co. :  capi- 
tal. $500,000;  to  operate  a  motor  livery,  taxi- 
calls,  rlckshasrs.  etc  Incorporators:  John  P. 
Mabgn.  831  Arlington  gvennr,  Jersey  Cltf.  N. 
J.:  Archibald  afcCllntork.  1*2  W.  82d  street; 
Kranela  Kalej.  47  Bay  1 2d  street. 

Naw  Yoia— KT  Lever  Spring  Co.:  capital,  $50.- 
000;  to  manafgettips  springs  for  motor  cam, 
carriages,  shock  absorbers,  etc.  Inwrporatnrs : 
W.  r.  Cornell.  T.  Johnaoo  and  8.  areas,  all  of 
New  York  City. 

New  Yoaa — I>ever  ftp  ring  Co.;  capital,  $90,000;  ta 
mannfactnre  motor  car  devices,  incorpcrs tors  : 
Emll  Koeb  and  William  Kneh.  both  of  271  W. 
HTtb  strret;  William  V.  Cornell.  20  Kichsoge 
plnce. 

Naw  Yuga— Magneto  Parts  0o. :  capital.  $80,000: 
electrical  and  other  accesscirles  for  motor  cars. 
Incorporators  •  Rmll  M.  Lowy.  Leo  L.  l^owr  sod 
Alex,  s,   Hecht.  all  of  8M  Intervale  svenue. 

Naw  Y"gR— Practical  Ilepalr  Co.;  capital,  $ri,000: 
motor  ear  repair  business.  Incorporators :  Jo- 
hnnn  Kahrs  and  Albert  Floehrn.  both  of  820  E. 
lrlth  street :  Kla  Pmhaksa,  M2  K.  TBth  street. 

Naw  Thru- Safety  signal  Co.;  capital.  $200,000; 
to  manufnetnre  devices  for  motor  ears,  rubber 
goods  etc.  Incorporators ;  Arthur  W.  Dennen 
and  Stanley  C.  Fowler,  both  of  19  Cedar  street ; 
Rebec-a  Hittlker.  Nil  Maiden  lane. 

Naw  Yogs;- — Self  -  Pro  p»' lied  Car  Co  :  capital.  $«00. 
Incorporat"" :  M.  E.  Hsrby.  Huntington ;  1~ 
Clanss.   lOlfl  Washington  street.  Holioken, 
J.;  Eva  De  Trsnnltes.  170  W.  fIXth  street. 

Haw  YogK--Speedns;rHr'h  Salsa  Corporation:  capi- 
tal. $I.in.rtoo;  to  manufacture  Instruments  for 
recording  speed  of  vehicles,  etc.  I ncorpora tors : 
V    V    l^tiedjetr    A    B.  White  aDj  J.  W.  I 

gii  of  ii  r 


Naw  Tout — Tlre-Sial  Co.;  capital.  $f>00 ;  to  manu- 
facture puncture  fillers,  tire  sulfites,  etc.  In- 
corporators: George  A  Orr  and  Joseph  L. 
Stleliel.  both  of  Kansas  City.  Mo.;  Morton 
Wollman.  1  W,  TOth  street. 

Roc II gluts—  Rochester  Case  Sales  Co.;  capital,  $10.- 
000 ;  general  motor  vehicle  bosineas  Incor- 
porators:  George  II.  Parker.  20.1  Plymouth  ave- 
nue: William  r.  Hill.  22  Snenard  street;  1'rsnk 
I..  Elliott,  ao  Plytnonth  avenue. 

8at.Ait»NC» — Salninsnca  Gsrsee  ;  capital.  $0,000;  to 
operate  a  garage.  Incorporators:  Robert  N. 
F\.rl»w.  Frank  J.  Eaton  and  Charles  E.  Const- 
don.  all  of  Salamanca. 

RvaAi  t  «» — James  Too!  ft  Machine  Co,  ;  capital. 
f.MMI  ,  t><  cesiducl  a'  motor  car  repair  buslnesa 
and  machine  shop.  Incorporators:  Frank  P. 
Davis.  Ji«.le  M.  Whiteside  and  El  lis  Davis,  all 
of  Syracuse. 

TagntTowN—  Tarrytosm  Garage:  capital.  $K.000 : 
to  operate  a  garage  Incoriiorators :  C.  F.  Offen 
hauscr.  Mary  J.  Keith  and  A.  It,  Keith,  all  of 
Tarry  town 

Taot— Patnaud's  Garage :  capital.  $1,000;  to  oper- 
ate a  gsrsge  Incoriiorators:  David  Pgtnsnd, 
1.H  Ninth  street;  Harrjr  Benjamin.  080  Third 
gvenw.  North  Troy;  Albert  B.  Wolf.  6 


Ohio 

Aainv — star  Rubber  Co.:  capital.  $1,000:  to  mioo- 
faclure   ruMier   goods       Imvirporatora :  George 
rormlcl.a._l.__J,  _W    Miller.  D.  B.  Duff.  W. 


•  Klispensl. 

mnnnfactu 


Tire    Co.  ; 

□  nntlfacture    tires,    etc,  Noarot.K-Norfolk  Bul,  k 

S<-h«-mel -George  Webo-  $15,000:  to  deal  In 

G.  W.  MackeuWh  sad  George  F.  Edwards. 


E.  Wrlgbt  and  W.  M.  Dabory 
ClsrclMMATl  — Son  pnrnmatlc 
capital.  $10,000; 
tncnrpnrators 
tilts.  E,  II. 
II.  Serkowtch 

Ci-avci.s.vn — Hnmphrey-Kennanl  Co.  ;  catiltat.  $10,- 
OOO :  in  deal  in  tires  for  motor  ears.  etc.  In- 
eorpo.-ntors  :  J.  R.  Itiimplin  rs  F  C  Walte.  C. 
A.  Coivln.  E    G.  I  long  and1  L.  M  " 


Ci^rat-»KO — Penn  Square  Tiro  Roelalmlna!  Co. ;  capi- 
tal. $10,000 ;  to  manufacture  and  repair  tlrea. 
Incorporators:  II.  L.  Heller.  O.  A.  Erb.  J.  F. 
Krajewski.  1.  Graner  and  Nathan  Henrtauer 

Younobtown — Auto  Truck  and  D ravage  Co. ;  capi- 
tal. $10,000.  Incorporators:  N.  U  Norrta.  J. 
W.  Parkin.  C.  E.  Sorrla,  Evan  Butler.  R.  B. 
Evans. 

Oklahoma 

CoapaLL — Cordcl]  Ford  Co.  :  capital.  $4.000 :  deal  la 

automobiles.     Incorporators:  O.  C.   Naden.  at 

E.  Naden.  0.  R.  I^ewts. 
TvLaa— Tulsa   Automobile  Awn. :  to 

automobile  club.     Incorporators:  J 

Pie.  C.   H.   Avery,   0.   R.  Howard. 

I-  N,  Ewlng,  Fred  Bbaw. 

Teaneaaee 

Johnson— Ward's  Garage:  caplUI,  $5,000:  to  cob 
duct  a  garage,  tmy,  sell  and  operate  motor  cars. 
Incorporators:  Charles  I>.  Vance.  O.  V  WsmI. 
P.  M.  Ward,  Charles  Hay k  as  and  David  MUlrr. 

Vermont 


'j.^.'u'ST. 


N.  D.  Gnves'and 


VlrsrlnU 


Nogynt.K — H.  II.  Johnson  Co. :  rapltal,  $3,000  to 
$5,000;  to  deal  In  motor  ears.  Incorporators: 
J.  T.  Nicholson.  Jr  .  aud  II.  II.  Johnson,  both 
of  Norfolk,  and  others. 

Motor  Car  Co.;  capital, 
motor  cars.  Incorporators 
George  F.  Edwards.  Victor  de  Murgulondo  ao-1 
II  C.  Bherrltt.  all  of  Norfolk. 
RicnuoNP — Dominion  Motor  Co.:  rapltal.  $10.00C': 
to  deal  In  motor  cars  Incorporators:  John  E- 
Rwartwout  and  W.  J.  Miller,  both  of  Richmond. 
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A  Favorable  Impression 

The  forerunner  of  every  sale  is  the  creation  of  a  favorable 
impression. 

The  real  important  function  which  good  advertising  is  con- 
stantly performing  is  the  creation  of  a  favorable  impression. 

A  good  and  sufficient  reason,  isn't  it,  why  advertising  has  come 
to  hold  so  steadfast  a  place  in  every  up-to-date  merchandising  plan? 

The  problem  has  resolved  itself  then  to  the  question  of  how  to 
create  the  most  favorable  impression  on  the  greatest  number  of 
possible  customers. 

The  Class  Journal  Company*,  four  papers — 


THE  AUTOMOBILE 
MOTOR  AGE 


MOTOR  WORLD 
MOTOR  PRINT 


with  a  combined  circulation  of  over  100.000 
potential    purchasers    of    your  product 

constitute  a  medium  for  reaching  the  maximum  number  of  possible 
buyers  of  your  product — They  present  the  dual  advantage  of 
economy  and  no  waste. 

The  Service  Department  of  The  Class  Journal 
Company,  with  its  staff  of  experienced  copy  special- 
ists and  high  class  artists,  is  able  to  present  your  sales 
story  in  the  most  pleasing  and  persuasive  way,  -nd 
thus  create  the  most  favorable  impressic 

Scores  of  manufacturers  have  put  th.  d- 
vertising  campaigns  into  our  hands.  ^ 


'I 
i 


Let  uu  demonstrate  what  we  ca  .  do  for  you.  / 

THE  CLASS  JOURNAL  COMPANY 

239  West  39th  Street.  New  York 

Mr: rs  of  the  A.  B.  C.  «•.-• 
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The  stamp  of  quality  in  motor  car 
.construction  is  no  longer  the  dollar 
-sign.    Owners  of  the  highest  priced 

cars  as  well  as  prospective  owners 

wjio  insist  on  quality  at  low  cost  nno1 

in  the  Pathfinder  the  best  that  auto 

mobile  design 

can  produce,  an 

within  modest  re 

with  the  detach* 
:e^refully  desii/ne 


B  Cleveland  Public  Library! 

MAGAZINE    LOAN  COLLECTION 
Date  when  due  marked  below 


10<  A  COP^f 

sibla  to  tell  where  the  touring  body  •  . 

ends  and  the  limousine  top  begins,  t  ' 

one  chassis  affords  the  luxury  of  a  1  / 
superbly  equipped  car  $or  winter.^"  -  A 
service,  with  tha.  cool  comfort  of  •  '  •  /  ^  t 
touring  car  for  summer.  The  change 
pther  ik  made 


difficulty. 


uring  Co. 


F  I  N  V  E 


 a  ha  Jiui  jaaiana 


Freakish  spark 
])  I  u  g  cuii  st  rue - 
tiun  is  intended, 
primarily,  to  ap- 
peal tu  the  mo- 
torist, like  quack 
patent  medicines  appeal  t"  the 
chronic  invalid.  It  is  mostly  a 
catch-penny  scheme  and  rarely 
receives  the  endorsement  of  a 


practical  engineer. 

Improvements  in  basic  design  of  spark  plugs  arc  few  and  far  between,  hut  there  arc  many 
freakish  styles  Sod  shapes  constantly  appearing  for  which  moat  everything  is  claimed  and 
nothing  proven. 

Lack  <>f  space  prevents  our  describing  in  detail  the  many  "catch-penny"  arguments  ad- 
vanced by  unscrupulous  phiR  manufacturers  to  stampede  the  entire  industry  into  the 
thought  that  they  have  accomplished  over  night  that  which  has  taken  responsible,  depend- 
able manufacturers  year-  to  achieve. 

W  hat  we  want  to  ctnpha-ize  i-  the  fact  that  when  a  new  plug  is  brought  out.  or  a  design  is 
changed,  extravagant  claims  arc  made  regarding  features  of  this  kind  hut  very  seldom  is  an 
improvement  made  to  the  basic  design  of  the  plug:  an  improvement  which  will  increase 
efficiency  and  make  the  phtgs  ga-  ti^ht  under  all  conditions, 

AC-TITAN'  ami  CICO  plugs  embody  these  improvements.  Their  use  insures  a  smooth 
running  motor  at  all  speeds,  eliminates  pre-ignitioii  and  affords  the  highest  degree  of 
efficiency  attained  in  spark  plug  construction. 


IAMPION 


A  C:  -  T  I  T  A  X 
plugs  typify  the 
i  a  li  ni  t  e  unci 
painstaking  de- 
gree of  accuracy 
which  has  made 
our  product  the  unqualified 
choice  of  most  of  the  leading 
Authorities  on  gas  engine  com- 
hust  ion. 
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Kngine  Balance  and  Vibration 

'What  Causes  Vibration — Different  Motor  Types  Compared 
from  Vibration  Viewpoint— ^Designing  a  Vibra- 
tionless  Eight-Cylinder  Motor 

By  A.  Ludlow  Claydcn 


VIBRATION  would  cause  the  engineer  but  little  concern 
if  the  human  frame  were  less  susceptible  to  it,  but 
the  whole  sensory  system  of  man  is  designed  to  ap- 
preciate vibrations  of  the  smallest  character.  Sight,  sound 
and  touch  arc  all  vibratory  and  even  taste  and  smell  may 
possibly  be  due  to  electrical  waves  that  are  vibrations  of  a 
leas  concrete  kind.  Thus  it  is  not  surprising  that  any  change 
for  the  better  in  the  smoothness  of  a  motor  is  appreciated 
very  quickly  by  the  passengers  in  the  car  to  which  it  belongs, 
and  it  is  likely  to  be  a  long  time  before  automobile  makers 
can  safely  feel  that  the  last  word  on  vibration  has  been  said. 

Why  Engines  Vibrate 

Reciprocating  engines  vibrate  because  the  connecting-rods 
are  only  a  little  longer  than  the  stroke,  because  parts  of  the 
shafts  and  bearings  bend  under  the  loads  put  upon  them,  and 
because  the  turning  effort,  in  a  gas  or  oil  engine,  fluctuates 
with  each  explosion.  Mathematical  analyses  are  apt  to  take 
only  one  or  other  of  these  things  into  account  to  the 
neglect  of  the  rest,  so  much  that  has  been  written  on  the 
subject  loses  practical  value.  For  instance  the  two-cylinder, 
90-degTe*  V  engine  is  nearly  ideal  from  the  point  of  view 
of  reciprocating  balance,  but  it  has  an  irregular  torque;  so 
the  horizontally  opposed  two-cylinder  motpr  which  is  inferior 
in  mathematical  balance  is  yet  far  pleasaAiter  to  sit  behind. 

Similarly,  crankshaft  deflections  under  load  often  spoil  the 
balance  of  the  six-cylinder  motor  that,  theoretically,  is  almost 
perfect,  and  an  engine  that  has  no  othfr  faults  in  the  balance 
line  can  be  rendered  most  unpleasant  by  a  lack  of  homo- 
geneity in  the  iron  of  which  the  flywheel  is  composed.  Care 
in  design  and  accuracy  in  manufafture  enter  into  the  mat- 
ter almost  equally,  neither  being  /f  much  use  without  the 
other,  but  properly  to  understand!  the  whole  question  we 
must  consider  mathematical  balanfc  first,  though  there  is  no 
need  to  go  deeply  into  figures  or  formulas. 

Reciprocating  Balance 

Fig.  1  shows  a  crank,  connect!, g-rod,  piston  and  cylinder 
in  diagram.    When  the  piston  is  lit  the  top  of  its  stroke  the 


center  of  the  wristpin  is  above  the  center  of  the  crankpin  by 
a  distance  equal  to  the  length  of  the  connecting-rod — A  in 
Fig.  1.  Now,  imagine  the  position  where  the  crankpin  is 
half  way  round,  at  mid-stroke  that  is.  Here  the  connecting- 
rod  makes  an  angle  with  the  vertical  and  the  centers  of 
wristpin  and  crankpin  are  thus  no  longer  so  far  apart  if  we 
measure  the  vertical  distance  as  B,  Fig.  L  This  means  that 
the  piston  on  the  down  stroke  comes  nearer  to  the  center  of 
the  crankshaft  faster  than  it  would  if  the  connecting-rod  was 
not  obliged  to  incline  to  the  vertical.  In  other  words  the 
shorter  the  connecting-rod,  the  more  it  is  tilted  and  the  more 
the  piston  is  accelerated  by  that  tilting.  A  piston  on  the 
down  stroke  covers  more  than  half  its  travel  during  the  first 
quarter  turn  of  the  crank  and  lets  than  half  during  the  sec- 
ond quarter  turn  of  the  crank.  On  the  upstroke  it  is  easy  to 
see  that  things  are  reversed,  the  third  quarter  turn  of  the 
crank  causing  less  than  half  the  piston  travel  in  the  upward 
direction,  and  the  last  quarter  turn  more  than  half  the  up- 
ward piston  movement.  This  all  means  that  the  pistons  on 
the  commencement  of  the  down  stroke  in  a  four-cylinder  en- 
gine are  moving  faster  than  the  other  pair  of  pistons  that 
are  simultaneously  on  the  upstroke. 

Energy.  Weight  and  Speed 

Now  the  energy  stored  up  in  a  moving  mass  depends  upon 
its  weight  and  speed,  so  in  the  four-cylinder  engine  we  have 
equal  weights  of  pistons  and  at  mid-stroke  they  balance,  but 
at  any  other  points  in  the  stroke  where  their  speeds  of  move- 
ment arc  not  the  same,  there  is  more  energy  stored  in  one 
pair  than  in  the  other.  Follow  the  argument  a  little  further. 
Looking  at  Fig.  2  suppose  the  right  hand  pair  of  pistons  are 
on  the  first  half  of  the  down  stroke,  then  it  is  they  that  are 
moving  faster  and  the  extra  energy  of  motion  is  thus  on 
the  right  side.  After  half  stroke  the  left  side  pistons  are 
moving  faster  than  the  right  side  pair  and  so  the  extra  en- 
ergy has  shifted  across  to  the  other  side  too. 

Since  the  pistons  during  the  upper  half  of  the  crank  circle 
move  faster  than  in  the  lower  half,  a  greater  effort  is  required 
to  arrest  and  reverse  the  direction  of  the  piston  at  the  top 
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Fig.  1 — Left — PI»ton  move*  more  than  halt  atroke  during  hr*t  quarter  turn  of  crank.  Since  con- 
necting rod  li  fixed  length  distance,  B  muat  be  leu  than  distance  A.  or  C,  the  platon  travel.  Is 
greater  than  r,  the  crank  radlua  (half  ttroke)  A  +  r  -  B  +  C.  but  B  I*  leta  than  A,  »o  C  la  more  than  r. 
Fig.  2— Right— In  left  view  upper  platona  are  on  first  half  of  down  stroke,  and  so  moving  faster 
than  lower  pair  of  pistons  that  are  on  first  half  of  upward  stroke.  In 
pair  are  moving  faater  than  the  falling  pair 


dead  center  than  at  the  bottom  center.  Now,  as  two  pistons 
in  a  four-cylinder  motor  arrive  at  the  top  at  the  I 
as  another  two  reach  the  bottom  and,  as  the  effort  of  s 
the  top  pair  is  greater  than  the  effort  of  stopping  the  bottom 
pair  it  is  obvious  that  there  is  some  force  left  over,  so  to 
speak,  and  this  will  be  an  upward  pull  in  the  direction  of 
the  center  line  of  the  cylinders.  Since  each  pair  of  pistons 
reach  the  top  once  in  each  revolution,  this  force  appears 
twice  each  revolution  and  it  is  therefore  called  an  unbalanced 
force  of  the  second  order  of  magnitude.* 

There  is  another  way  of  explaining  the  unbalanced  force 
in  a  four-cylinder  motor  which  will  be  useful  later,  and  this 
is  to  imagine  a  common  center  of  gravity  for  all  the  pistons 
together.  We  know  that  all  bodies  have  a  center  of  gravity, 
or  a  point  where  we  can  imagine  all  their  weight  to  be  con- 
centrated. Turning  to  diagram  Fig.  3,  suppose  that  the 
weight  of  each  piston  is  concentrated  at  one  of  the  four  black 
dots,  then  these  four  can  be  combined  and  represented  by  the 
single  big  black  doi.  in  the  ceniev.  Tf  we  use  graphical 
mechanics  to  find  the  position  of  this  dotT^teew^j'ariety  of 
piston  positions,  we  shall  find  that  it  moves  up  and  aowtvthe 
vertical  center  line  of  the  engine  as  the  crank  revolved, 
making  two  oscillations  for  each  turn  of  the  shaft.  Thus  we 
can  picture  the  unbalanced  force  as  equal  to  the  whole  mass 
of  all  four  pistons  concentrated  at  the  common  center  of 
gravity,  and  moving  up  and  down  a  short  distance  very 
rapidly. 

The  effect  of  this  unbalanced  force  in  a  four-cylinder 
engine  is  to  lift  the  whole  motor  upwards  twice  each  revolu- 


•\"<>te — Primary  b;il<in<  i-  «ltx-x  not  rnti-r  into  tin-  |>rol>leiti  of  i 
multi-cylinder  enalnes  balaixlna-,  except  in  nnc  an.l  il»  rmtur. 

will  Uv  touch™!  upon  In  the  proper  place. 


Fig.  3 — Centers  of  gravity  of  each  platon  shown  by  small  black 
dots  act  as  though  they  had  a  common  center  of  gravity  Indicated 
by  large  dot.  The  unbalanced  force  In  a  four. cylinder  motor  is 
measured  by  the  total  piston  weight  and  by  the  amount  of  the  slight 
distance  the  big  black  dot  moves  up  and  down  during  one  crank 


tion,.  the  weight  and  the  fixing  in  the  frame  resisting  the 
tendency. 

Owing  to  the  nature  of  the  reciprocating  engine  there  are 
often  forces  of  higher  orders  that  operate  at  various  higher 
multiples  of  crankshaft  speed,  but  any  unbalanced  forces 
above  the  second  order  of  magnitude  is  usually  so  small  as 
to  be  completely  negligible  in  the  small  engines  that  are 
used  on  automobiles. 

Eight-Cylinder  Engine 

An  eight-cylinder  V  engine  can  be  regarded  as  two  blocks 
of  four  cylinders  and  the  unbalanced  forces  will  therefore 
tend  to  oscillate  the  motor  as  a  whole  along  both  the  center 
line  of  the  right  block  and  that  of  the  left  block.  Now,  a 
mass  cannot  move  in  more  than  one  direction  at  once,  so  the 
effect  of  the  two  separate  unbalanced  forces  in  the  eight- 
cylinder  motor  is  expressed  by  compounding  them,  and  the 
resultant  can  be  shown  to  be  a  separate  force  greater  than 
either  of  the  other  two,  but  less  than  their  sum;  and  oscil- 
lating transversely  on  a  horizontal  line  drawn  through  the 
mass  center  of  the  motor.  This  is  only  true  when  the 
cylinders  arc  at  90  degrees  because  they  then  make  equal 
'angles  of  45  degrees  with  both  the  vertical  and  the  horizontal. 
See  Fig.  4.  Other  angles  will  produce  an  unbalanced  force 
that  tends  to  make  the  whole  engine  describe  a  small  ellipti- 
cal movement,  the  degree  of  the  angle  determining  the  rela- 
tive depth  and  breadth  of  the  ellipse.  When  the  cylinders 
are  at  60  degrees  the  "ellipse"  is  a  circle. 

Summing  up  therefore.  The  four-cylinder  motor  acts  as 
though  there  was  a  small  loose  weight  inside  it  vibrating  up 
and  down  in  a  central  vertical  line. 

The  90  degree  eight  acts  as  if  a  slightly  heavier  weight 
were  vibrating  it  transversely. 

The  60  degree  eight  acts  as  if  a  free  weight  was  revolving 
round  inside  at  twice  the  crankshaft  speed. 

The  Six-Cylinder 

It  is  less  easy  to  explain  the  action  of  the  forces  in  a  six. 
It  is  perhaps  most  simple  to  imagine  two  pistons  at  the  top 
of  the  stroke  and  therefore  just  undergoing  reversal  in  direc- 
tion of  movement.  Instead  of  these  two  being  balanced  by 
another  pair  at  the  bottom  of  the  stroke,  as  in  the  four,  they 
are  balanced  by  four  other  pistons,  two  rising  and  two  falling. 
These  four  pistons  are  none  of  them  near  a  dead  point,  but 
are  rather  closer  to  the  mid -stroke  positions  of  maximum 
speed.  Thus,  instead  of  there  being  an  instant  when  all  the 
pistons  are  changing  direction  of  motion  together  as  they  do 
in  the  four;  when  two  are  stationary  another  two  are  deceler- 
ating and  yet  another  two  are  accelerating.  The  effect  of 
removing  the  sudden  change  that  is  found  in  the  four  is  to 
remove  the  unbalanced  fore  altogether. 
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If  we  plot  the  common  center  of  gravity  of  all  the  pistons, 
a>  shown  in  diagram  Fig.  3,  for  the  four-cylinder  motor,  we 
shall  find — on  trying  different  crank  positions — that  the  com- 
mon center  of  gravity  does  not  move  in  Bny  direction,  and 
thus  the  six-cylinder  motor  is  balanced  completely. 

Plunging  Action 

So  far  we  have  considered  the  balance  of  an  engine  solely 
from  the  end  aspect,  but  if  we  regard  the  engine  from  the 
side  there  are  other  forces  at  work  called  couples.  Take 
the  diagram  Kig.  5  which  shows  a  four  cylinder  motor  with 
the  pistons  at  dead  point.  The  outer  pair  are  at  the  top  and 
the  inner  pair  at  the  bottom,  so  if  we  cut  the  engine  in  two 
by  a  vertical  line  and  think  of  the  forces  acting  on  half  the 
crank  shaft  we  see  then  on  each  side  there  are  two  forces 
pulling  upwards  at  the  extreme  right  and  left  ends  on  the 
shaft,  and  there  are  two  other  forces  pulling  down  near  the 
■riddle  of  the  shaft.  If  we  forget  the  unbalanced  force  and 
.suppose  that  an  equal  pull  is  needed  to  reverse  the  motion 
of  a  piston  at  the  top  and  bottom  of  the  stroke  then  we  have 
four  equal  forces  acting  in  the  directions  of  the  arrows 
A,  B,  C,  D.  Now  this  means  that  there  is  an  attempt  being 
made  to  pull  the  two  halves  of  the  shaft  into  the  positions 
shown  in  Fig.  6,  and  when  the  pistons  have  made  a  half  revo- 
lution the  tendency  is  still  to  bend  the  shaft  the  same  way, 
but  the  stresses  on  the  bearings  which  prevent  such  whipping 
are  now  reversed  in  direction.  In  a  two-cylinder  engine  this 
action  produces  a  "couple"  which  tries  to  rock  the  whole 
motor  and  is  damped  out  by  the  frame  of  the  car,  the  springs 
and  ultimately  the  wheels;  its  effect  is  to  constantly  throw 
a  little  extra  weight  first  on  the  front  and  then  on  the  rear 

In  the  four  cylinder  engine  there  are  two  of  these  couples 
in  opposite  directions  so  that  they  cancel  out  if  the  crank 
is  stiff  enough  to  resist  the  bending  stress.  This  tendency  to 
bend  explains  why  the  crankshaft  of  a  two  bearing  pattern 
has  to  be  so  very  stiff,  since  it  gets  no  support  at  the  point 
where  bending  is  greatest,  namely  at  the  center. 

A  six-cylinder  engine  and  a  three-cylinder  have  equally 
good  balance  as  viewed  from  the  end,  but  there  is  a  couple 
in  the  three-cylinder  similar  to  that  in  the  two.  So  the  six- 
cylinder  crank  has  to  enable  two  opposing  couples  to  counter- 
art  each  other  by  reason  of  its  intrinsic  stiffness  just  as  a 
four-cylinder  crank  has  to  do. 

At  Eight  with  Perfect  Balance 

The  only  objection  that  can  seriously  be  urged  against  the 
eight  as  made  at  present  is  that  it  has  a  distinct  unbalanced 
force,  as  has  been  shown  already.  There  is  a  modification 
that  is  perfectly  practical  which  would  overcome  this  objec- 


Fio.  4— A  Is  at  lop  ot  *«rok*.  »o  force  due  to  common  mats  of  all 
piston*  on  right  (Ida  la  acting  upward  along  cantar  line  of  right 
cylinder  block.  B  la  at  half  atroke.  ao  force  due  to  four  left  platone 
la  acting  down  left  center  Una.  If  F,  F.  In  diagram  of  force*  repre- 
aent  the  unbalanced  forcea  In  amount  and  In  direction,  It  I*  obvloua 
that  R  I*  their  reaultant  and  act*  horliontally 

tion  almost  completely  at  a  slight  increase  in  cost  of  manu- 
facture, and  it  seems  curious  that  this  has  not  been  brought 
up  during  recent  discussions  on  the  subject.  In  the  ordinary 
eight  the  unbalanced  force  acts  along  a  horizontal  line  trans- 
verse to  the  motor  and  it  is  greater  than  the  vertical  un- 
balanced force  in  a  four-cylinder  engine.  Both  in  the  four 
and  in  the  eight  the  unbalanced  force  is  of  the  second  order, 
that  is  to  say  it  acts  at  twice  crankshaft  speed. 

Now  there  are  two  ways  of  regarding  the  eight;  we  have 
adopted  the  scheme  of  considering  two  fours  and  showing 
that  the  resultant  of  their  unbalanced  forces  produces  the 
horizontal  vibration  aforesaid.  We  can,  however,  consider 
an  eight  as  made  up  of  four  two-cylinder  90  degree  motors, 
one  behind  the  other,  and  if  we  adopt  this  plan  the  result 
appears  differently  although  it  is  actually  the  same.  The 
two-cylinder  90  degree  V  motor  has  an  unbalanced  force  of 
the  fir»t  order,  that  is  at  crankshaft  speed,  unless  it  is  fitted 
with  a  balance  weight  as  a  counterpoise  to  the  pistons.  In  a 
single  cylinder  motor  it  is  impossible  completely  to  overcome 
the  primary  unbalance  by  a  single  balance  weight  on  the 
crank  though  it  may  be  reduced  greatly,  but  it  is  possible  to 
reduce  the  magnitude  of  the  force.  In  a  130  degree  two-cylin- 
der the  primary  force  is  completely  balanced  by  fitting  the 
crank  with  a  suitable  counterpoise,  and  when  such  an  engine 
has  the  primary  balance  therehy  rendered  perfect  there  is 
left  unbalanced  only  the  secondary  horizontal  force  which  is 
just  a  quarter  of  the  similar  force  in  an  eight  with  similar 
cylinder  dimensions. 

If  instead  of  regarding  the  unbalance  of  the  eight  as  made 
up  of  the  sum  of  the  two  unbalanced  forces  of  two  four- 
cylinder  motors  we  think  of  it  as  produced  by  each  V-pair 
of  cylinders  considered  separately,  we  have  suggested  to  us 
the  possibility  of  arranging  these  four  forces  so  as  to 
counteract  each  other.    In  the  ordinary  eight  each  of  the 


Hg.  5—  Left— Olagram  showing,  forcea  on  platona  at 
ter.  The  two  outer  are  being  arreited  from 
upward  and  the  two  lower  atopped  In  down- 
«**  mo'vemant.  .11  at  the  lime  In.tant.  Fig.  6-Rlght 
-*how*  tha  bending  action  on  the  cr.nk.h.ft  cau*ed  by  the 
'^  "'Zlni  thi  need  for  .tiff  er.nk.hafU  and  for  rigid 
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Digitized  by  Google 


264 


THE  AUTOMOBILE 


February  U.  mi 


Fig,  7 — With  a  (haft  having  the  pair*  of  crank!  at  90  degrees 
an  eight-cylinder  motor  is  In  almost  perfect  balance,  provided  that 
•  pair  of  balance  maaaea  are  added.  Of  course,  the  firing  order 
require*  to  be  different,  and  the  diagram  shows  a  possible  order 
which  would  give  perfectly  regular  torque 

four  acta  in  the  same  direction  as  the  other  three  at  the  same 
instant,  but  If  we  could  make  two  cylinder  pairs  act  one  way 
while  the  other  two  acted  in  the  opposite  direction,  the  forces 
would  neutralise  each  other. 

Now,  the  secondary  unbalanced  force  acts  at  twice  the 
spe«d  of  crankshaft  revolution,  so  if  we  are  to  balance  the 
forces  due  to  the  four  separate  transverse  pairs  of  cylinders 


we  shall  have  to  change  the  order  of  the  cycle  so  as  to  retard 
two  of  the  pairs  by  a  time  equal  to  one  quarter  of  a  crank- 
shaft turn,  since  the  unbalanced  force  reverses  its  direction 
completely  during  one  half  turn  of  the  crank. 

Take  the  first  pair  of  cylinders,  therefore,  and  it  is  easy 
to  see  that,  if  the  unbalanced  force  due  to  them  is  to  be  bal- 
anced by  that  due  to  the  second  pair,  their  respective  cranks 
must  be  at  90  degrees  instead  of  180  degrees  as  is  usual. 
When  this  is  done  then  the  four  cylinders  forming  the  front 
half  of  the  motor  are  balanced  completely  except  for  a  trans- 
verse couple  of  small  amount.  Setting  the  rearmost  pairs  of 
cylinders  similarly  will  balance  them  with  respect  to  each 
other  and  will  also  cancel  the  couple,  so  leaving  no  unbal- 
anced force  at  all  of  either  first  or  second  magnitude. 

Actually  there  is  a  small  unbalanced  force  acting  at  four 
times  crankshaft  speed,  but  this  is  only  one  hundredth  of  the 
force  in  an  ordinary  eight  with  all  cranks  in  the  same  plane. 

With  such  a  motor  as  the  one  suggested  the  same  even 
torque  is  obtainable  by  altering  the  sequence  of  firing.  A 
possible  order  of  firing  is  shown  in  Fig.  7. 

The  drawback  to  this  type  of  motor  being  the  balance 
masses  necessary,  it  may  be  added  that  they  have  advantage* 
on  all  types  of  engine  for  reasons  that  have  nothing  to  do 
with  the  balance  of  reciprocating  parts.  Next  week  we  shall 
consider  vibration  in  the  motor  arising  from  causes  other 
than  the  balance  ofnhe  pistons  and  connecting-rods,  and  the 
matter  of  balanced  cranks  will  be  explained  therein. 

(To  be  concluded) 


Recent  Court  Decisions— Pedestrian  Loses 

By  George  F.  Kaiser 


ALTHOUGH  holding  that  all  parts  of  a  public  highway  are 
open  to  foot  passengers  and  automobiles  and  that  pedes- 
trians are  not  obliged  to  look  back,  while  the  motorists  are 
required  to  use  every  reasonable  precaution  to  insure  their 
safety,  it  was  decided  in  California  lately  that  a  woman 
could  not  recover  for  her  injuries  when  she  rushed  from  a 
place  of  safety  to  one  of  danger,  in  terror  at  the  sudden  ap- 
proach of  an  automobile. 

The  court  held  that  a  $2,000  judgment  which  she  had  re- 
ceived was  improper,  although  women  are  liable  to  become 
panic  stricken  at  the  sudden  approach  of  a  car. — Raymond 
vs.  Hill,  143  Pacific  (California)  743. 

Girl  Not  Negligent 

That  a  young  girl  seven  years  old,  crossing  a  street  at  a 
jog  trot,  was  not  guilty  of  negligence,  if  she  was  run  down 
and  injured  at  a  place  and  hour  where  automobiles  might  be 
expected  to  move  at  a  moderate  speed,  was  recently  decided 
in  Massachusetts. 

The  Court  held  that,  as  the  automobile  was  moving  at  from 
16-20  miles  an  hour,  and  no  horn  was  sounded,  it  was  signifi- 
cant that  the  motorist  was  negligent,  in  view  of  the  close 
proximity  of  a  school  house  and  the  actual  presence  of  chil- 
dren nearby.— Trip*  vs.  Taft,  106  N.  E.  578. 

Owner  Liable.  Though  Not  in  Car 

Another  severe  case,  holding  an  automobile  owner  respon- 
sible for  injuries  when  his  car  is  driven  by  a  third  party,  was 
recently  decided  in  Massachusetts. 

A  motorist  was  entertaining  two  men  and  two  women  as 
guests  at  his  summer  cottage.  The  women  asked  for  an  au- 
tomobile ride  but  the  owner  refused  and  (the  words  of  the 
learned  court)  they  then  "kept  teasing"  him  and  did  "quite 
a  little  coaxing"  until  finally  he  said:  "Well,  you  can  go  if 
you  want  to,  but  do  not  be  gone  long,"  and  took  the  key  from 
his  pocket  with  which  to  unlock  the  switch  and  threw  it  down. 


One  of  the  men  guests  had  a  chauffeur's  license  and  knew 
how  to  operate  the  car.  He  took  the  women  out  and,  through 
carelessness,  injured  another  person  who  sued  the  owner. 

The  owner  testified  that  he  did  not  want  them  to  go;  that 
he  knew  his  guest  would  drive  and  thought  they  would  go 
just  a  little  way  and  come  back,  but  denied  that  the  guest 
was  acting  as  his  agent  in  taking  the  women  out. 

The  court  held,  however,  that  although  if  the  defendant 
had  merely  loaned  his  car,  or  permitted  it  for  use,  in  which  he 
had  no  interest,  he  would  not  be  liable;  still,  as  the  women 
were  his  guests,  and  he  told  them  to  return,  the  relation  of 
host  and  guest  existed  during  the  ride  and  it  must  be  pre- 
sumed that  the  driver  had  implied  authority  to  act  as  the 
owner's  agent,  and  the  owner  must  therefore  stand  respon- 
sible for  the  injuries  caused  by  him. — Campbell  vs.  Arnold, 
106  N.  E.  (Massachusetts) ,  699. 

Owner  Not  Responsible 

A  motor  truck  owner  was  not  responsible  in  damages 
merely  because  of  its  ownership  of  the  truck. 

In  New  York  it  was  recently  decided  that  a  motor  truck 
owner,  having  hired  out  its  truck  to  another  concern,  was 
relieved  from  responsibility  for  injuries  occurring  through 
the  negligence  of  the  chauffeur  in  charge  of  the  truck.  The 
company  owning  the  motor  truck  had  made  an  agreement 
with  another  company  by  which  the  latter  was  to  hire  a 
truck,  employ  a  chauffeur  and  have  complete  control  over 
him.  The  first  company,  however,  was  to  pay  the  chauffeur's 
salary. 

While  driving  negligently  a  person  was  injured  and  sued 
the  truck  owner.  The  court  said  that  the  company  renting 
the  truck  was  the  proper  party  to  be  sued,  as  it  gave  the 
chnffeur  his  orders  and  assumed  complete  control  over  him 
and  the  mere  fact  that  the  owner  paid  his  wages,  alone,  did 
not  make  it  responsible  for  the  chauffeur's  carelessness. — 
Diamond  vs.  Sternberg,  149  N.  Y.  S.  (New  York)  1.000. 
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Capacity  of  Eight-Cylinder  Motors  in  Cubic  Inches 

Calculated  for  Bores  Between  2\  and  5  Inches,  with  Strokes  from  2J  to  61  Inches 
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American  Ambulances  in  the  Field 


Equipment  of  American  Hospital  in  Paris  Over 
100  Cars — Compactness  and  Practicability  Fea- 
ture Body  Design — Work  Is  Quick  and  Efficient 


W 


■HEN  the  war  trumpet  had  sent  na- 
tional institutions  tottering,  when 
the  railroads  and  highroads  were 
monopolized  by  men  going  forth  to  fight, 
when  American  tourists  were  struggling  to 
escape  from  a  country  in  which  their  dollars 
and  their  check  books  had  become  so  much 
trash,  when  all  Europe  was  shrieking  or 
benumbed  at  the  pestilence  which  was  about 
to  fall  upon  it — at  that  moment  a  group  of 
American  citizens  in  Paris  rolled  up  their 
sleeves  and  prepared  for  the  grim  work 
they  saw  just  ahead  of  them. 

The  modern  and  scientifically  equipped 
American  Hospital  at  Neuilly  formed  the 
nucleus   and    an    almost   completed  high 
school  building  in  the  same  suburb  of  Paris 
provided  the  necessary  extension  for  an 
army  hospital.    As  quickly  as  if  the  dinner 
bell  had  sounded,  the  men  in  that  high 
school  building  had  dropped  their  tools  to 
take  up  rifle,  lance  or  machine  gun.  But 
for  them  there  was  no  after-dinner  return. 
Their  work  was  not  sufficiently  advanced  to 
make  the  building  fit  for  the  youth  of 
France,  but  it  was  in  such  a  condition  that 
the  bare  halls  could  be  quickly  transformed 
into  wards  and  offices.    With  plenty  of  hard  work,  American 
goodwill,  and  the  necessary  financial  backing,  the  unfinished 
Lycee  Pasteur,  abandoned  by  its  workmen  transformed  into 
soldiers,  was  in  a  few  days  a  military  hospital  with  accom- 
modation for  900  men. 

A  civil  hospital  might  exist  without  automobiles;  to  a  mili- 
tary establishment  they  are  as  necessary  as  the  steam  to  a 
steam  engine,  the  clients  to  a  store,  the  water  to  n  mill. 
During  the  moments  when  nations  are  switching  over  from 
peace  to  war,  automobiles  arc  valuable  and  scarce.  The 
American  Hospital  committee  discovered  its  first  automobile* 


Section  commander's  car  attached  to  American  ambulance.    Note  reserve  gasoline 
cans  on  front  fenders  and  top  of  tool  box 


Ford  ambulances  attached  to  American  hospital,  Paris.  These  are  some  of  the  earliest 
machines,  having  had  1  months'  active  service  on  the  battlefields  In  France  and  Belgium 

at  the  Paris  branch  of  the  Ford  company.  But  they  were 
not  ambulances,  and  to  make  them  into  such  the  Ford  com- 
pany employed  the  cases  in  which  the  automobiles  had  been 
brought  from  America,  and  even  tore  up  some  of  the  flooring 
of  their  cinema  theater. 

From  that  hasty  beginning  a  wonderful  organization  hus 
sprung  up.    It  would  be  more  correct  to  say  has  been  built 
up,  for  automobile  organizations,  whether  they  be  ambulances 
or  factories  can  only  be  brought  into  being  by  persistent  and 
conFcientious  work.  At  the  present  moment  there  are  attached 
to  the  American  Hospital  in  Paris,  about  100  automobile 
ambulances.    Fords  predominate;  their  com- 
panions are  English  Daimlers  and  "Jumbo,"  an 
eight-cylinder  De  Dion  Bouton  with  a  horsevan 
body — but   instead   of  racehorses   it  carries 
wounded  soldiers. 

Nearly  All  Volunteers 

A  staff  had  to  be  got  together.  America 
supplied  it  before  it  was  asked  for.  The  Hat 
of  names  in  the  office  of  the  Captain  of  Am- 
bulances is  worth  looking  over.  Alphabetical 
classification  puts  at  the  head  an  ex-governor 
of  Porto  Rico;  he  is  followed  by  an  ex-assist- 
ant secretary  of  the  treasury,  the  son  of  a 
well-known  cotton  king;  ex-army  officers.  Har- 
vard men.  The  paid  workers  might  be  counted 
on  the  fingers  of  one  hand;  the  men  who  are 
driving  automobiles  as  well  as  those  who  are 
sweeping  wards,  washing  wounds,  and  pre- 
paring handajjes  come  from  homes  of  luxury 
and  an  environment  of  wealth. 
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Tommy  Atkins,  who  has 
done  much  to  increase  the 
world's  vocabulary  since  this 
war  began,  has  hit  upon  a 
happy  expression.  The  Brit- 
ish soldier  was  wounded;  he 
was  making  his  way  to  the 
rear  as  best  he  could,  when 
a  Ford  from  the  American 
Hospital  came  dancing  down 
the  greasy,  granite  paved, 
mud  bordered  highway.  It 
jumped  off  the  paving  stones 
into  the  mud  bath,  and  from 
the  mud  bath  back  to  the 
paving  stones;  it  slipped  past 
convoys  and  worked  its  way 
pant  wrecked  machines; 
finally  it  pulled  up  in  front 
of  the  Britisher.  "Blime  if 
that  ain't  another  of  them 
bloomin'  bleedin'  jumpin' 
txdsteads,"  remarked  Tommy 
a«  they  lifted  him  aboard.  And  "jumping  bedsteads,"  with 
as  many  adjectives  as  imagination  can  supply,  the  Fords  have 
remained  until  this  day. 

How  these  machines  were  brought  up  to  a  state  of  per- 
fection is  a  story  of  some  interest  to  automobilists.  Before 
it  can  be  told  some  explanation  must  be  given  of  the  work  the 
cars  have  to  do  and  how  they  do  it.  Although  the  hospital 
is  a  private  institution,  the  entire  organization  is  under  mili- 
tary control.  Every  automobile  carries  a  military  number 
and  every  driver  is  almost  as  much  under  military  control 
as  the  Englishman  who  has  taken  the  King's  shilling,  or  the 
conscript  owing  allegiance  to  France.  In  the  earlier  stugc* 
of  the  war,  particularly  when  Paris  was  threatened,  the 
ambulances  made  out  and  home  trips  from  the  hospital  tr  the 
battlefield.  They  picked  men  up  where  they  had  fallen  and 
brought  them  direct  to  the  hospital  in  the  suburbs  of  Paris 
Now  that  is  changed.  The  firing  line  is  some  distance  away 
and  the  automobiles  are  sent  out  in  sections  and  squad?,  to 
remain  in  the  field  for  any  period  from  3  weeks  to  3  months, 
to  work  under  army  directions,  while  at  the  same  time  main- 
taining their  individual  organization.  The  work  is  varied. 
It  may  be  taxicsb  service  in  some  town  50  miles  from  the 
battle  line;  it  may  be  picking  up  wounded  practically  on  the 
battlefield  and  carrying  them  to  the  field  hospitals;  it  may 
be  the  removal  of  sick  and  wounded  men  from  the  field 


Detailed  fitting!  of  one  of  American  ambulances.  Shoes  and  gen- 
erator on  running  board,  spar*  gasoline  and  kerosene  on  fender, 
eterlllzed  water  bottle  at  driver's  feet,  spare  tubes  In  locker  at 
driver's  elbow 


hospitals  to  the  base  hospi- 
tals or  to  the  hospital  trains 
some  miles  back. 

Many  Kmerjrency  Calls 

The  work  is  as  exacting  as 
it  is  varied.  At  any  moment 
the  hurry  up  call  may  come, 
and  when  it  comes  men  and 
machines  must  be  ready  to 
start  off  for  a  run  which  may 
be  from  50  to  250  miles,  and 
for  service  which  may  last  a 
few  minutes  or  a  few  hours. 
It  is  not  infrequent  for  men 
and  machines  to  be  kept  go- 
ing continuously  for  18  hours 
without  the  motors  being 
stopped. 

A  squad  consists  of  five 
ambulances,  a  supply  car  and 
a  touring  car.  A  section  is 
made  up  of  two  squads,  or 
twelve  vehicles,  ten  of  them  being  ambulances  and  two  re- 
spectively a  supply  car  and  a  touring  car.  In  the  majority 
of  cases  the  ambulances  woik  in  sections,  for  these  are 
absolutely  self  contained,  carrying  with  them  all  necessary 
parts  to  meet  every  possible  emergency,  and  requiring  noth- 
ing more  in  the  way  of  outside  supplies  than  gasoline  and  oil 
to  keep  them  running  indefinitely. 

Each  ambulance  is  built  to  receive  a  couple  of  army  type 
stretchers,  or  to  carry  four  wounded  men  sitting,  thus  mak- 
ing, with  the  driver  and  attendant,  a  maximum  load  of  six 
men.  It  is  a  rule  to  carry  four  orderlies  for  six  ambulances. 
Owing  to  the  small  dimensions  of  the  vehicle  it  has  not  been 
an  easy  matter  to  fit  up  the  Fords  in  a  satisfactory  manner. 
The  body  is  of  wood  and  canvas,  with  the  canvas  fastened 
down  permanently  all  round  except  at  the  rear.  Here  there 
is  a  hinged  tail  board  with  canvas  curtains  above  it  fastened 
by  turnscrews.  There  is  a  considerable  amount  of  overhang, 
and  the  army  stretchers  are  a  little  longer  than  the  body. 
Thus  four  holes  have  been  cut  in  the  tailboard  and  canvas 
bags  fitted  over  these.  This  allows  the  ends  of  the  stretchers 
to  project,  but  prevents  cold  air  entering.  When  men  are 
sitting  on  the  transverse  benches  hooked  to  the  side  panels, 
they  have  a  tendency  to  get  to  the  rear,  in  order  to  look  out, 
thus  upsetting  the  balance  of  the  car.  This  is  overcome  by 
fitting  a  mica  window  on  each  side  forward;  the  men  move 


i 


'-"t-fhe  English  Daimler  attached  to  an  American  hospital.  Paris,  taking  on  gaaollnc.  Right— Jumbo— An  elght-eyllnder  De  Dion  Bouton 
which  formerly  carried  race  horaee.    Fitted  aa  an  ambulance  It  can  move  eighteen  man  at  a  time 
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Left— Ford  store  and  wcrfcchcp  ready  for  the  read     Rlflht — Ford  repair  c»r  fixed  up  for  service 


upwards  to  look  out  of  this  and  in  doing  so  evenly  distribute 
the  load. 

As  soon  as  the  cold  weather  set  in,  the  French  army  asked 
for  heated  ambulances.  The  American  Hospital  tried  to  meet 
the  want,  and  after  some  experimenting  produced  a  simple 
heating  apparatus  of  such  efficacy  that  the  Ford  was  dubbed 
by  French  soldiers  "L'Hotel  du  Courant  d'Air—  Chauffuge 
Central"  (Drafty  Hotel— Central  Heating).  Mr.  McFadden. 
one  of  the  voluntary  workers  who  tackled  this  job,  fitted  a 
stovepipe  aroand  the  exhaust  pipe,  c:osed  up  the  ends,  bound 
it  with  sheet  asbestos,  and  carried  a  lead  from  the  stovepipe 
through  the  floor  level  with  the  heads  of  the  men  lying  in 
the  ambulance.  The  opening  is  covered  with  a  grating.  This 
arrangement  will  raise  the  temperature  of  the  ambulance  17 


Ingenious    method    of    heating    Ford    ambulances.  Section  of 

asbestos- bound  stovepipe  with  closed  encs  Is  fitted  around  the 

exhaust  pipe  and  a  Isad  carries  the  heat  to  a  gratlnj  In  the  floor 
of  the  ambulance 


How  two  wounded  men  are  carried  In  one  of  the  American 
ambulances 


dcgreeV  >n  half  an  hour.  It  supplies  pure  hot  air,  and  has 
tho  advahJoRe  of  costing  but  $4. 

One  of  tlSi  objections  to  the  Ford  was  the  use  of  odd  aixc 
tires.  The  arnlbulance  people  finally  discarded  the  3-inch 
ti;cs  on  fiont  whirls  in  favor  of  3  1-2;  they  thus  avoid  carry- 
ing two  size  tubes  jPnd  casings,  an  important  matter  when 
every  ounce  of  wei|fh\na8  to  De  considered;  they  obtain  bet- 
ter tire  service,  and  accs?rdinK  t0  some  ot  drivers  the  cars 
are  easier  to  steer.  ThAl'Ehting  outfit  had  to  be  simplified; 
there  were  originally  too  TPtany  bends  in  the  pipes  and  no 
provision  for  drawing  off  wj^r'  Electric  lighting  was  tried 
and  abandoned,  the  expcrienceVf  the  ambulance  people  being 
that  it  is  unsuitable.  Further,\ne  British  army  authorities 
refuse  to  allow  any  car  to  be  i\  service  at  the  front  with 
electric  lighting  only.  If  electric  Voting  exists,  it  must  be 
supplemented  by  gas.  Each  car  ca\ries  lwo  8Pare 
either  on  the  left  hand  running  board  V1"  on  the  roof  extension 
above  the  driver's  head.  Spare  tubes  \re  contained  in  a  box 
at  the  driver's  elbow.  The  gasoline  suXpP'y  for  each  c*r  is 
35  liters,  or  7.7  gallons,  in  tank,  and  30  liters,  or  6.6  gallons, 
in  reserve.  This  reserve  supply  is  contn\*d  in  6  cana*  6  °.n 
each  rear  fender,  in  addition  a  small  supW^  of  keroscn«  is 
carried  for  side  lamps  and  a  reserve  of  2  kM110"8  of  hlbricmt" 
ing  oil.  This  reserve  supply  must  alwavA  be  maintained. 
In  this  way  the  ambulances  are  ready  to  r\apond  to  cvery 
call  for  a  distance  of  not  less  than  260  miles  wlftnout  °ut- 
side  supplies  being  needed.  Under  the  canvaf  Bpron  wh,c 
replaces  the  jrlass  windscreen,  every  driver  hn.-l  a  k0*11*5  con" 
taininp  sterilized  water,  and  a  military  kitchen!  w,th  b11 
ing  utensils.  ■ 

CarH  Marvels  of  Compactness  \ 

Tho  touring  car  and  supply  car  which  travel! 
section  are  marvels  of  ingenuity.    All  jimcrackl 
been  driven  out  by  the  stern  realities  of  war,  aiJ 
ing  car  can  handle  all  the  kit  and  food  of  the  merl 
tion,  while  the  supply  car  has  enough  spares  to  bul 
plete  Ford  car.    The  problems  in  the  supply  caj 
have  the  load  distributed  so  that  the  weight  shoui 
ried  with  the  least  possible  strain,  to  make  every 
cessible,  and  also  to  render  control  of  the  stock  eail 
car  carries  a  radiator,  cylinder  casting,  set  of  pistol 
axle,  spare  wheel,  steering  levers,  and  a  stock  of  smal 
usually  only  to  be  found  in  an  automobile  store.  T» 
cral  arrangement,  for  which  Fred  B.  Bate  is  response 
shown  in  the  illustrations.    Boxes  for  spare  parts  arl 
all  around  the  car  in  such  a  way  as  to  get  the  lonJ 
ed  and  as  low  as  possible.    The  body  is  of  wool 
canvas,  with  the  canvas  sides  capable  of  being  extendej 
held  up  by  props  so  as  to  form  a  convenient  workshop.  yyl 
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the  body  are  shelves  receiving  metal  boxes  for  such  articles  as 
bolts,  nuts,  gaskets,  nails,  setews,  spaik  plugs,  etc.  Every 
cupboard  is  numbered  and  a  list  maintained  of  every  atticle 
in  each  cupboard.  As  a  note  is  made  of  every  part  given  out 
to  drivers,  the  keeper  of  the  supplies  knows  exactly  what 
stock  he  has  in  hand  and  can  supply  any  part  at  a  moment's 
notice. 

It  will  be  asked  what  are  the  mechanical  troubles  which 
develop  with  this  type  of  machine.  They  are  surprisingly 
small.  Spark  plug*  give  a  lot  of  trouble;  under  the  heavy 
going  brake  bands  fail  more  frequently  than  in  normal  serv- 
ice.   But  this  is  about  all.   The  accurately  kept  list  of  spares 


supplied  to  a  section  of  12  cars  which  had  been  at  the  front 
for  eight  consecutive  weeks  showed  nothing  more  important 
than  a  set  of  steering  levers  (damaged  in  a  collision)  hub 
caps,  gaskets,  spark  plugs,  switch  keys,  headlight  burners, 
tail  lamps  and  brake  bands. 

The  war  has  reached  such  a  stage  that  it  is  necessary  to 
keep  very  few  ambulances  at  the  hospital  in  Paris.  The 
Captain  of  Ambulances  is  striving  to  keep  his  whole  fleet  in 
the  field,  under  the  direction  of  the  military  authorities. 
When  a  section  comes  back — it  may  be  after  a  couple  of 
months'  constant  service, — it  is  repaired,  overhauled,  given 
fresh  supplies  and  sent  back  into  the  field. 


Upper  left — British  army  ambulance  designed  by  J.  J.  Mann,  of  the  Daimler  company,  which  can  carry  six  men  lying  or  two  lying 
and  three  sitting.  Upper  right — This  Slialre-Berwlek  carries  two  stretchers,  thus  providing  comfortable  sleeping  accommodations  for 
the  driver  and  his  mechanic.  Lower  left — Bringing  In  wounded  French  soldiers  by  motor  ambulance.  Lower  right— Two-cylinder  Renault 
Paris  taxlcab  converted  Into  an  ambulance  for  service  in  the  French  army 
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Convoy  of  British  Red  Cross  automobiles  In  Franca  ready  for  uaa  at  a  moment's  notice 
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Northwest  Farmers  Offer  Big  Car  Market 

Great  Minneapolis  Distributing  Show  for  Tremendous  Territory  of  316,134 
Square  Miles  Closes— 25,000  Cars  Sold  Last  Year  in  This  Region 
—  50  Per  Cent.  Increase  Is  Expected  for  1915 


MINNEAPOLIS,  MINN.,  Feb.  6— 
When  the  eighth  annual  automo- 
bile show  closed  here  tonight, 
after  running  for  a  week,  all 
exhibitors  united  in  declaring  it  the  best 
er  held  in  the  Twin  Cities.  It 
,  the  best  show  because  its  attendance 
25  per  cent,  above  that  of  any  pre- 
show  held  here.  The  dealers  were 
nt  in  greater  numbers  than  ever 
efore,  in  fact,  over  4,000  dealers  were 
present  from  this  territory  which  in- 
cludes the  states  of  Minnesota,  North 
Dakota,  South  Dakota,  the  eastern  half 
of  Montana  and  the  northwestern  coun- 
ties in  Wisconsin. 

The  Minneapolis  show  is  not  a  retail 
show  for  this  city  and  St.  Paul,  but  a 
great  distributing  show  for  the  North- 
west section  of  the  country.  The  deal- 
ers came  in  to  place  specifications  for 
shipments  of  cars  to  the  territory  and 
generally  bring  with  them  hundreds  of 
prospects  who  want  to  look  over  all  the 
different  makes  of  cars  before  finally 
selecting.  As  a  result  of  the  show  the 
Minneapolis  distributors  have  orders  on 
many  car  load  shipments,  and  in  addi- 
tion many  retail  sales  are  made,  but  yet 
it  is  not  in  any  sense  a  retail  show,  al- 
though the  Twin  City  citizens  attend  in 
large  numbers,  the  paid  attendance 
alone  for  the  week  exceeding  40,000.  To 
this  you  can  add  the  tens  of  thousands 
who  get  tickets  from  dealers,  which 
bring  the  attendance  figures  well  up. 
Twin  City  dealers  of  small  cars  selling 
under  $1,000  do  not  expect  to  make  many 
retail  sales,  but  do  get  names  of  many 
prospects. 

Show  week  is  the  second  biggest  week 
of  the  year  for  the  Twin  Cities,  the  fall 
fair  week  in  the  fall  bringing  greater 
crowds  to  the  city,  but  the  money  .---pent 
in  show  week  is  greater.  Minneapolis 
and  St.  Paul  are  the  great  buying  cities 
for  the  territory,  in  fact,  they  are 
familiarly  known  as  the  gateway  to  the 
Northwest. 

As  nn  automobile  show  the  Minneapo- 
lis exhibit  is  one  of  no  mean  proportions. 
The  National  Guard  Armory  and  Annex 
affords  50,000  square  feet  of  floor-space. 
The  armory  has  a  square  floor  space 
with  a  narrow  gallery  for  accessories  in 
three  sides,  and  the  annex  of  slightly 
greater  area  is  to  one  side  and  is 
reached  by  a  short  passageway  of  50 
feet.  Here  are  cars,  trucks,  tractors, 
electrics  and  accessories. 

All  told  fifty-eight  different  makes  of 
gasoline  passenger  cars  were  exhibited, 
five  makes  of  electrics,  seven  make*  of 
gasoline  trucks,  three  makes  of  gasoline 
farm  tractors,  and  fifty-two  accessories. 
The  totals  of  vehicles  exhibited  were: 

<;:i»»ltti«  iKij-o-merr  car*  .   112 

Kl.Ttnr   pn.wrnK.r  rats   IS 

tianotlrm  truck*    13 

r;»«otln*  farm  tractors   4 

Total   I:-:: 

The  display  of  cars  compared  favor- 
ably with  that  in  New  York  and  Chi- 


cago, many  of  the  exhibits  from  these 
shows  being  sent  bodily  to  the  Twin 
Cities.  The  chassis  display  was  heavy, 
there  being  twenty-eight,  some  of  the 
high-  priced  makers  such  as  Packard,  Reo 
had  two,  a  four  and  a  six,  Cadillac,  Over- 
land, Jeffery,  Chandler,  Studebaker, 
Dodge,  Velie,  Maxwell,  Hupp,  Chalmers, 
Dort  and  many  others  had  cut-away 
chassis,  a  few  of  which  had  constant 
crowds  listening  to  the  demonstrators' 
talks. 

The  display  of  electrics  was  particu- 
larly good — .Minneapolis  is  a  good  elec- 
tric center,  there  being  five  makers  rep- 
resented, Detroit,  Rauch  &  Lang,  Ohio, 
Milburn  and  Chicago.  All  vehicles  were 
closed  types,  excepting  the  Detroit  ca- 
briolet or  roadster  style,  a  vehicle  well 
suited  for  all-year-around 


Closed  Cars  Neglected 

Minneapolis  and  St.  Paul,  with  a  com- 
bined population  of  535,000  are  each  year 
becoming  a  better  closed  car  market, 
and  berlines,  sedans,  and  coupes  arc 
coming  into  their  own,  slowly  but 
surely.  Pew  of  the  makers  have  given 
the  distributors  here  the  assistance  they 
deserve,  as  the  number  of  closed  cars 
shown  is  lamentably  small.  In  the  gaso- 
line field  they  totaled  eleven,  made  up  of 
four  berlines,  four  sedans  and  three 
coupes.  In  contrast  with  these  figures 
were  thirty-four  roadsters  and  118  tour- 
ing cars.  The  limousine  cannot  be  con- 
sidered, in  short,  it  is  not  here.  The 
Twin  City  family  prefers  the  berline 
with  its  removable  windows  or  partition 
between  the  driver's  compartment  and 
the  passenger  compartment,  so  that  the 
owner  can  drive  if  so  inclined.  Locomo- 
bile, Winton  and  Packard  showed  ber- 
lines. Overland,  Cadillac,  Franklin  and 
Stutz  had  sedans,  and  Overland,  Cadillac 
and  Scripps-Booth  showed  coupes.  The 
local  dealer  and  distributor  does  not 
want  to  buy  a  berline  or  sedan  from  his 
factory  for  this  show  as  the  selling  sea- 
son is  nearly  over  and  he  would  have  to 
carry  it  over  for  the  fall  of  1915.  On  the 
other  hand  a  larger  display  of  closed 
styles  by  the  makers  would  serve  to  ac- 
celerate their  introduction.  Closed  cars 
sell  best  here  from  October  1  to  Decem- 
ber 1  and  the  orders  are  generally  placed 
late  in  the  spring  and  the  earlv  summer. 
There  is  much  talk  of  local  body  builders 
taking  up  the  manufacture  of  closed 
types.  In  other  words,  the  trend  of  spe- 
cial closed  bodies  is  moving  westward 
from  New  York  to  Chicago.  All  week 
in  spite  of  the  worst  snowstorm  of  the 
season  and  in  spite  of  temperature  close 
to  zero,  at  times,  and  in  spite  of  more 
snow  than  this  city  is  accustomed  to. 
automobiles  were  out  every  dav  and 
every  night  in  full  force.  One  night  150 
cars  were  lined  up  in  the  open  square  in 
front  of  the  Armory,  notwithstanding  a 
blinding  snowstorm  and  the  next  night 
nearly  as  many  were  counted  under  one 
of  the  clear,  frosty  nights  for  which  the 


territory  is  renowned.  The  great  majoi- 
ity  of  touring  cars  were  fixed  up  with 
tops  and  side  curtains,  in  fact,  you  do 
not  see  a  touring  car  here  without  top  or 
side  curtains  up.  The  hoods  are  well 
bundled  up  with  padded  jackets  and 
blankets.  Looking  at  these  cars  and  con- 
sidering the  push-ahead  spirit  of  this 
territory  one  is  very  forcibly  impressed 
with  the  field  here  for  closed  types. 

Minneapolis  distributors  placed  many 
new  agencies  during  the  week,  particu- 
larly those  handling  new  cars.  Thus  W. 
E.  Wheeler  of  the  Northwestern  Automo- 
bile Co.,  handling  Saxon  and  Chandler, 
arranged  for  forty  or  more  agencies  in 
the  territory.  Milton  Brice,  of  Brice  Au- 
tomobile Co.,  selling  the  Grant,  appointed 
fifty  to  sixty  new  dealers.  The  La  Crosse 
Implement  Co.  appointed  thirty-five  to 
forty  new  Dort  agencies.  The  Path- 
finder Motor  Car  Co.,  which  is  extending 
itself  in  this  territory,  appointed  ten  new 
dealers.  These  examples  are  typical  of 
the  value  of  the  show  for  cars  that  are 
relatively  new,  whereas  old-established 
makers  add  few  new  agencies  during 
show  week.  Although  many  distributor? 
placed  few,  if  any,  new  agencies,  vet 
their  dealers  from  the  territory  attended 
in  good  numbers  so  that  at  least  50  per 
cent,  of  all  dealers  were  present  at  the 
show.  Overland  has  150  dealers  of  whom 
120  were  in  attendance;  Studebaker  had 
225  at  its  dealers'  dinner.  Of  the  sixtv- 
five  Paige  dealers,  thirty-five  were  at  the 
show;  Mitchell  had  110  of  whom  thirty 
five  were  here;  of  the  100  old  Grant  deal- 
ers, seventy-five  were  in  the  city;  Reo 
has  140  selling  agencies  in  the  territory 
and  ninety  attended  the  show;  of  250 
selling  Saxon  and  Chandler,  125  were 
here;  Franklin  has  twenty  dealers  of 
whom  ten  attended ;  Pathfinder  reported 
the  same  figures;  and  with  such  leader? 
as  Ford  and  Buick  the  representation  of 
agents  was  particularly  high. 

The  Territory 

Minneapolis  and  geography  are  always 
closely  associated  just  like  New  York 
and  money,  Chicago  and  stockyard. 
Washington  and  senators.  Minneapolis 
is  the  flour  city  of  the  Union,  but  in  the 
automobile  industry  the  geography  as- 
pect of  the  city  crowds  out  the  flour 
phase.  You  get  into  a  new  ranire  of  dis- 
tance here  aR  compared  with  New  York 
or  Boston.  Here  area  is  the  dominating 
feature. 

The  Minneapolis  territory,  when  con 
sidered.  is  almost  stupifying.  Roughly 
it  embraces  more  or  less  of  five  states, 
all  Minnesota,  North  Dakota  and  South 
Dakota,  the  eastern  half  of  Montana  and 
a  little  northwestern  corner  of  Wisconsin. 
This  area  looks  big  on  the  man  but  it 
is  when  you  get  it  in  figures  that  you 
start  to  comprehend  its  proportions.  In 
area,  the  territory  is  one-eleventh  of  our 
country,  including  Alaska.  It  totals 
alfi.OOO  sauare  miles  of  country.  Little 
New  England,  with  its  six  states,  has 
but  6G.424  square  miles.   You  could  prac 
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tically  put  five  such  areas  into  the  terri- 
tory that  the  Twin  City  automobile  dis- 
tributor hat)  for  his  selling  zone.  No 
wonder  out  here  they  talk  distributor, 
not  dealer ;  but  let  us  get  a  little  more 
tangible  grasp  on  the  Twin  City  selling 
territory.  This  Minneapolis  territory  is 
almost  equal  in  area  to  that  of  the  fol- 
lowing thirteen  states:  Maine,  New 
Hampshire,  Vermont,  Massachusetts, 
Khode  Island,  Connecticut,  New  York, 
New  Jersey,  Maryland,  Pennsylvania, 
Ohio.  Indiana  and  Illinois.  Is  there  any 
wonder  that  out  here  is  a  robust  Bpirit? 

The  great  territory  is  exactly  one-half 
larger  in  area  than  either  Germany  or 
France.  You  could  lose  twenty-eight 
little  Belgiums  in  it.  It  is  over  twice  as 
large  as  Japan.  Note  the  table  of  com- 
parative areas  herewith. 

In  the  population  chart  the  figures  are 
not  so  formidable  but  they  are  increas- 
ing very  fast  each  year.  The  population 
of  the  whole  Minneapolis  territory  is 
nearly  4.000,000  as  compared  with  6,552,- 
681  in  New  England  in  1910,  but  car  buy- 
ing is  not  in  proportion  to  population.  In 
other  words,  the  number  of  cars  owned 
for  each  100  population  is  much  higher 
in  Minneapolis  territory  than  in  the  New 
England  zone.  When  you  think  of  cars 
out  here  you  think  of  farmers.  They  are 
the  great  big,  overwhelming,  dominating 
factor  out  here.  They  own  the  territory 
and  Minneapolis  and  St.  Paul  arc  mere 
necessary  excrescences.  Going  through 
the  show  and  talking  to  exhibitors  you 
get  almost  calloused  to  such  expressions 
as:  "I  sell  75  per  cent,  of  my  cars  to 
farmers,  or  90  per  cent,  of  our  sales  are 
with  farmers."  This  is  the  farmers' 
country.  There  are  384,000  of  them  in 
the  state  of  Minnesota  and  of  these  not 
10  per  cent,  own  cars.  One-half  the  an- 
nual output  of  the  country  could  be  sold 
in  this  state  alone  for  a  year  or  two.  To 
this  you  must  add  the  two  Dakotas  and 
the  east  half  of  Montana. 

The  Farmer 

The  farmer  has  more  money  today 
than  he  has  ever  had  before.  What  is 
the  answer?  Minnesota  and  the  two  Da- 
kotas have  this  year  produced  280,000,000 
bushels  of  wheat  and  the  farmer  has 
sold  it  at  an  average  of  50  cents  ner 
bushel  ahead  of  any  previous  year.  This 
means  $140,000,000  additional  going  to 
the  farmers  in  these  three  states.  The 
state  of  Minnesota  alone  has  a  wheat 
crop  of  90,000,000  bushels,  meaning 
$45,000,000  additional  more  than  the 
farmer  looked  for. 

From  this  additional  wheat  monev  of 
$140,000,000  the  implement  man  and  the 
automobile  dealer  are  going  to  benefit 
most.  They  come  first  with  wheat  sell- 
ing here  today  at  $1.54  per  bushel,  the 
farmer  is  getting  $1.37  per  bushel  at 
the  grain  elevator.  On  August  he  was 
getting  95  cents  per  bushel  and  the  price 
has  been  rising  steadily  ever  since. 

No  wonder  90  per  rent,  of  the  cars  are 
owned  bv  the  farmers  During  1914  the 
number  of  cars  in  Minnesota  increased 
50  per  cent.    November  1,  1914,  there 
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Minnesota    <".«j?2 

South  Dakota   "'SV- 

Xorth  Dakota  

Half  of  Montana   73,496 

Wisconsin    Cpart)  •• 
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were  64,185  cars  registered  in  the  state. 
A  year  previous  there  were  42,664  cars 
registered.  The  Farmer,  of  St.  Paul  in  a 
tcccnt  analysis  of  the  cars  sold  in  Minne- 
sota last  year,  .says  that  63  per  cent,  of 
the  21,621  cars  sold  went  to  people  whose 
postofttees  are  in  towns  of  less  than  3,000 
population.  This  is  another  way  of  say- 
ing that  these  cars  were  sold  to  farmers. 
In  North  and  South  Dakota  the  same 
is  true,  only  more  so.  The  farmer  is  the 
big  buyer.  He  is  brawn  and  sinew  of  the 
industry  in  this  great  distributing  zone. 
Farmers  in  this  zone  are  divided  into  two 
classes:  the  grain  farmer  and  the  dairy 
or  mixed  farmer.  The  first  grows  only 
grain,  wheat,  oats,  etc.  He  is  found  in 
western  Minnesota  and  in  the  Dakotas. 
The  dairy  farmer  grows  grain  but  has 
many  cattle,  sheep  and  swine  and  de- 
pends upon  a  variety  of  sources  of  in- 
come. He  gets  money  in  each  month  for 
the  sale  of  cream,  he  sells  stock  and  sells 
grain.  He  is  found  in  Wisconsin  and 
generally  in  eastern  Minnesota.  Ho  is 
invading  a  few  of  the  Eastern  counties 
in  the  Dakotas.  His  money  comes  in 
off  and  on  during  the  entire  year.  Con- 
trast this  farmer  with  the  one  who  grows 
grain  only.  He  sells  his  grain  in  the 
fall  and  gets  his  money  in  once  a  year, 
and  who  if  his  grain  fails  has  no  other 
source  of  income.  Place  yourself  as  a 
dealer  selling  to  such,  selling  90  per 
cent,  of  your  output  to  them.  Begin 
with  the  basic  assumption  that  you  must 
do  business  on  a  credit  basis.  You  must 
sell  for  a  little  cash  and  take  notes  at  3, 
6,  9  and  12  months  for  the  balance.  That 
is  how  cars  are  sold  to  these  farmers. 
The  dealer  gets  as  much  cash  as  he  can 
and  takes  notes  for  the  balance.  In 
Minnesota,  notes  in  the  mixed  or  dairy 
farmer  territory  are  for  short  periods.  3 
or  6  months,  and  carry  interest  at  6  or  8 
per  cent.  In  the  grain  farming  sections 
the  notes  often  run  for  9  or  12  months 
and  carry  10  per  cent,  interest.  The 
dealer  takes  these  notes  to  his  banker, 
who  gives  the  dealer  their  face  value  in 
cash.  When  the  notes  are  due  the 
banker  notifies  the  dealer  who  in  turn 
notifies  the  farmer  and  makes  collec- 
tion, so  that  often  the  farmer  does  not 
know  the  bank  has  hold  the  note.  Farm- 
ers prefer  to  do  this  in  preference  to 
going  to  the  bank  for  a  loan,  as  often 
the  banks  aim  to  discourage  the  farmer 
from  buying  a  car.  These  farmers  have 
been  buying  on  credit  since  they  settled 
in  the  territory  and  you  cannot  do  busi- 
ness with  them  at  present  on  any  other 
basis  than  credit. 

Want  Touring  Car* 

The  farmers  want  touring  cars,  not 
roadsters.  They  all  have  families,  hence 
a  rational  five-passenger  enr:  and  they 
want  power,  as  many  roads  are  heavy. 


13  Other  States 

Area 
Square  Miles 


Maine    33.040 

New  Hampshire   9.341 

Vermont    9.564 

Massachusetts    8.266 

Khode  Island   1.248 

Connecticut    4,965 

New  York   19.204 

New  Jersey   8.224 

Maryland    12.327 

Pennsylvania    45.126 

Ohio    41.040 

Indiana   36  354 

Illinois    56.665 


Total   315,364 
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and  hills  steep.  As  a  result,  horsepower 
is  a  greater  selling  factor  in  this  terri- 
tory than  in  New  England  or  the  East 
with  its  improved  roads.  This  explains 
why  several  makers  of  small  cars  build- 
ing only  runabouts  a  year  ago  have 
brought  out  touring  cars,  thus  referring 
to  such  as  Snxon,  Grant,  Metz,  etc.  In 
the  Dakotas  the  farmer  is  buying  a  two- 
wheel  trailer  carrying  a  box  3  by  8  feet. 
He  attaches  this  to  a  cross-bar  fitted 
above  the  rear  spring  and  on  this  trailer 
he  can  carry  a  load  of  1,500  pounds  at  a 
speed  of  22  miles  per  hour.  In  general 
the  farmer  wants  a  tonneau  type,  so  he 
can  carry  his  produce  to  market,  bring 
home  his  flour,  groceries  and  binder 
twine;  in  short,  his  automobile  has  en- 
tirely replaced  his  horse  vehicle  on  the 
road  except  for  taking  grain  to  the  ele- 
vator. 

These  farmers  do  not  take  the  best 
care  of  their  cars.  Some  are  not  washed 
from  January  to  December,  as  in  the 
alkaline  sections  in  South  Dakota  and 
Montana  the  body  finish  is  soon  ruined, 
black  suffering  quickest. 

Buy  on  Credit 

Farmers  who  buy  cars  on  credit  ex- 
pect to  buy  accessories,  tires,  gasoline 
and  oil  and  also  get  repairs  on  credit. 
This  is  another  big  dealer's  problem.  In 
the  dairy  country  with  cream  checks 
coming  in  once  a  month  the  dealer  gets 
his  money  with  reasonable  regularity, 
but  in  some  of  the  grain  sections  in  Da- 
kota, Montana  and  western  Minnesota 
there  is  pay  only  once  a  year  and  that  if 
crops  are  good.  Often  the  dealer  carries 
the  account  for  6  months  and  then  takes 
a  note  for  6  or  9  months  with  10  per 
cent,  interest.  But  heroic  efforts  are 
being  made  to  get  repairs  and  accessories 
on  a  cash  basis.  In  Montana,  F.  E.  Do- 
run  in  Lewistown,  a  town  of  6,000  popu- 
lation, started  on  a  cash  basis  last 
August  and  now  all  the  dealers  in  the 
town  have  followed  suit.  He  has  issued 
coupon  books  with  $25  worth  of  cou- 
pons which  he  sells  for  $22.50  or  10  per 
cent,  discount.  These  are  sold  for  cash. 
The  coupons  are  good  as  nayment  for 
everything  except  tires  and  paying  for 
a  new  car.  In  the  first  month  he  sold 
seventy  hooks  and  now  the  farmers  are 
well  pleased.  Before  making  the  change 
Mr.  Doron  had  printed  posters  placarded 
all  through  his  territory  and  he  adver- 
tised the  fact  that  dealers  in  South  Da- 
kota and  other  parts  of  Montana  are 
now  adopting  this  new  cash  scheme.  The 
dealer  in  the  West  calculates  that  it  costs 
10  per  cent,  to  make  collections,  and  the 
discount  of  10  per  cent,  allowed  on  the 
coupons  is  very  attractive  to  the  farmer. 
The  coupon  books  are  the  same  size  as  a 
conventional  bln»k  check  book.  The  cou- 
pons are  in  $1.50,  25,  10  and  5  cent  de 
nominations. 

The  war  has  not  seriously  affected  this 
section.  August  1,  when  "war  was  de- 
clared, there  was  a  lull  which  continued 
for  nearly  a  month,  but  since  then  busi- 
ness has  been  above  normal  because  of 
the  unprecedented  wheat  market. 


European  Countries 

Area 
Square  Miles 


German  Empire   208.780 

France    207.051 

Belgium    11.373 

Japan    147.655 

Russia   8.617.657 

China   2.169.200 
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Double  Oiling  System  in  Duesenberg 


Duplex  Oil  Pump  Replaces  Single 
Type,  Keeping  Oil  Always  Cool 

THE  Duesenberg  Motor  Co.,  St.  Paul,  Minn.,  which  has 
made  a  creditable  showing  for  its  engines  in  speed 
contests  the  past  few  seasons,  is  to  continue  them  as 
a  type  for  high  speed  cars  in  four-cylinder  designs  ranging 
in  size  from  4  by  6  inches  to  4  3-8  by  6  inches. 

The  general  design  and  construction  of  these  motors  is  the 
same  as  used  the  past  two  seasons  in  the  concern's  racing 
cars,  with  the  exception  that  a  double  oiling  system  is  now 
employed,  a  duplex  oil  pump  being  fitted  in  place  of  the 
former  single  type.  It  is  the  duty  of  one  of  these  pumps  to 
send  the  oil  to  the  bearings  and  reservoir  at  the  bottom  of 
the  motor,  keeping  the  level  here  constant  at  all  times.  The 
other  pump  is  used  for  taking  away  the  overflow  from  the 
motor  and  returning  this  surplus  to  the  main  oil  tank.  It  is 
pointed  out  that  the  new  system  has  the  advantage  of  keep- 
ing the  motor  supplied  with  cool  oil  at  all  times  and  avoids 
the  possibility  of  overfilling  the  crankcase  with  lubricant. 

Valves  Arc  Horizontally  Set 

The  distinctive  features  of  the  Duesenberg  design  are  that 
the  intake  and  exhaust  valves  are  all  set  horizontally  in  the 
cylinder  head,  and  the  valves  are  operated  by  vertically-posi- 
tioned rocker  arms,  one  for  each  valve.  The  lower  ends  of 
these  rockers  bear  on  the  cams,  and  the  upper  directly  against 


DuMtnctra  hji  two- bearing  crank  and  very  light  platona 


Showing  method  of  valve  operation 


the  valve  rods.  With  this  construction,  the  valves,  as  in 
valve-in-head  engines  of  the  usual  form,  open  directly  into 
the  cylinder  heads  without  pockets.  The  valve  construction 
is  clearly  seen  in  the  end  sectional  view,  and  a  plate  goes 
over  the  valve  rockers  and  valves,  inclosing  them  effectively 
against  dust  and  dirt,  and  also  quieting  them. 

Opposite  to  the  valves  are  plugs  in  the  center  of  which 
are  the  spark  plugs,  which  make  a  simple  head.  The  exhaust 
passages  go  directly  upward  to  individual  openings,  while 
the  passages  to  the  intakes  are  cored  within  the  cylinder  cast- 
ing, and  the  carbureter  attaches  by  a  single  flange. 

The  motor  uses  a  two-bearing  crankshaft,  and  special  mag- 
nalium  racing  pistons  of  light  construction  and  having  large 
oil  holes  in  the  lower  part  below  the  wristpins.  The  drive 
for  the  camshaft,  water  pump  and  magneto  is  by  spiral  gears, 
housed  ut  the  front. 

The  smaller  motor — 4  by  6 — uses  the  same  crankshaft  and 
bearings  as  the  larger  size  and  also  has  the  same  valve  area; 
therefore,  the  motor  is  capable  of  higher  speeds  than  the 
larger  type. 

Both  motors  are  furnished  with  rear  supports  to  take  the 
Brown-Lipe  or  other  standard  gearsets.  On  any  installa- 
tion, however,  the  three-point  suspension  principle  is  re- 
tained, the  front  end  of  the  motor  resting  in  a  cradle  lined 
with  leather,  thereby  making  for  wear  reduction  and  the 
lessening  of  vibration. 

Flexible  Leather  Shaft  Couplings 
Replace  Metallic  Type 

IT  is  practically  impossible  to  make  a  metal  universal  that 
will  not  chatter  after  a  certain  amount  of  wear  has  taken 
place  and  this  fact  has  lately  led  to  the  use  of  joints  in  which 
the  flexibility  is  given  by  the  material.  Used  first  for  mag- 
neto couplings,  leather  was  tried  as  long  ago  as  1911  for  the 
propeller  shaft  on  Isotta-Fraschini  cars,  and  has  been  con- 
tinued ever  since,  it  is  also  used  on  all  the  Daimler  passenger 
buses  for  the  shaft  drive. 

Though  few  manufacturers  have  had  the  courage  to  follow 
this  example,  leather  has  been  adopted  widely  for  clutch 
coupling  on  chassis  with  separate  gearboxes,  and  it  is  now  the 
favorite  material  for  coupling  small  parts  such  as  magnetos, 
water  pumps  or  even  generators. 

The  original  Isotta-Fraschini  joint  was  as  shown  in  A. 
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Fig.  1,  there  being  a  disk  of  leather  held  at  its  circumference 
by  a  ring  and  driving  through  a  smaller  concentric  ring.  This 
stresses  the  leather  more  than  the  other  type  B  which  is 
the  common  form.  An  advantage  of  the  leather  for  drive 
shaft  coupling  is  that  it  is  cheap  and  easy  to  renew  if  it 
should  eventually  fail  and  on  bus  service  it  is  claimed  that 
renewal  of  the  leather  every 
30,000  miles  or  so  is  less 
costly  than  the  re-bushing 
and  lubrication  necessary 
with  metal  universals. 

Usually  where  leather 
disks  are  employed,  the  two 
shaft  ends  to  be  joined  are 
fitted  with  a  form  of  rroRs 
piece  with  provision  for 
bolts  at  the  extremities.  In 
assembling,  the  two  shafts 
are  arranged  with  the  cross 
pieces  at  right  angles,  and 
thus  the  leather  ring  inter- 
posed between  them  is  bolted 


Fig.  1 — A—  leotta-  Fraschtni  coupling;  the  original  design  In  which 
a  real  dlak  la  csed  driven  at  Ita  outer  edge  and  driving  through  the 
c-.--.tr  flange.    B — The  modern  atyle  ualng  a  ring  of  leather 


first  to  one  and  then  the  other.  This  obviously  gives  enough 
flexibility  for  the  desired  purpose. 

The  National  Shows,  where  so  many  different  cars  arc  as- 
sembled in  a  small  space,  afford  excellent  opportunities  for 
comparing  the  different  types  and  modifications  of  couplings 
as  well  as  other  features.    The  sketches  herewith  depict 

some  of  the  couplings  on  view 
at  Chicago,  no  attempt  hav- 
ing been  made  to  show  them 
all — simply  a  representative 
array  taken  at  random. 

Either  an  oak  leather  or  a 
good  grade  of  rawhide  is 
best  for  the  purpose  in  the 
majority  of  cases.  It  must 
be  tough  enough  to  take  the 
drive  without  wearing  the 
bolt  holes  so  as  to  give  no 
play  there  as,  in  time,  this 
would  tend  to  tear  the  holes 
in  the  leather  sufficiently  to 
cause  trouble. 


1— Daimler  form  of  coupling  on  Jaffery  between  clutch  and  gearbox:  oak  leather  rlnga  with  corrugated  ateel  waahera  mounted  between 
them  on  the  clamping  bolta  to  prevent  friction  between  leathera  when  Joint  la  deformed  by  elutelt  withdrawal.  2—  Pathfinder  coup- 
ling with  four  arma  to  each  flange  and  alternate  bolting  to  leather  dlak.  3 — Jeffery  magneto  coupling  with  differential  holea  In  flangea 
bolted  to  leather  to  allow  for  fine  magneto  timing.  4 — Standard  form  of  coupling  with  leather  ring  between  right  angle  flanges, 
provision  being  made  for  end  play.  6—  Willys- Knight  clutch  coupling  with  triple  rawhide  dlaka  atlffened  agalnat  end  play  of  clutch 
throwout  by  aprlng  aupport  for  leather.  •—  National  magneto  coupling  with  leather  Inclosed  for  protection.  Leather  le  attached  to 
flangee  A  and  B  by  bolta  at  right  anglea  and  the  cupped  edge  of  A  overlapa  the  edge  of  B.   7— Modification  of  right  angle  flange  coupling 

on  Case.    8  Standard  form  of  coupling  aa  eeen  on  Pierce- Arrow.  9 — 10— Klaaelkar  and  Paige,  reapectlvely,  are  coupllnga  with  leather 

bolted  to  flangee.  Bolt  heada  are  free  of  holes  In  flanges  and  fair  protection  la  given  to  leather.  11— Pratt  coupling  of  similar  type 
to  9  end  10.  but  In  thla  case  the  bolt  heada  atand  up  In  the  holee  In  the  flangea  so  that  If  the  leather  ehould  fall  contact  will  be  made  and 
drive  maintained 
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Why  Have  Sleds  Narrow  Treads? 

TPDITOR  THE  AUTOMOBILE:— I  presume  almost  everyone  knows  that 
sleds  used  in  the  winter  in  this  latitude  have  a  38-inch  tread,  while 
wagons,  buggies  and  automobiles  have  a  54-inch  tread.  I  would  like  very 
much  to  know  why  a  sled  for  winter  use  should  have  a  38-inch  instead  of  a 
54-inch  tread.  If  sleds  were  built  with  a  54-inch  tread  they  would  be  a  mutual 
help  in  keeping  the  roads  open  to  automobiles  as  well  as  other  vehicles.  It  is 
a  well  known  fact  to  all  physicians,  for  instance,  that  more  sickness  prevails 
during  winter  than  during  the  summer,  consequently  we  are  obliged  to  use  the 
roads  more  in  winter  than  in  summer.  In  these  days  of  rapid  transit,  it  is 
pretty  tedious  to  have  to  resort  to  the  horse  for  country  service. 

Why  could  not  the  automobile  manufacturers  of  the  country  be  enlisted  to 
bring  their  influence  to  bear  upon  builders  of  sleds  and  point  out  to  them  the 
desirability  of  a  standard  54-inch  tread  for  northern  latitudes  ? 

Ann  Arbor,  Mich.  John  A.  Wesingeb,  M.D. 


Communications 

O  The  editor  of  the  Rostrum  it 
anxious  to  secure  from  car 
users  and  other*,  communication 
dealing  with  the  overcoming  of 
difficulties,  in  making  repair* 
and  in  the  numbrrles*  other 
phase*  of  evcry-day  automobil- 
ing.  This  department  in  mutual 
and  i*  a  common  grouvd  upon 
tehich  an  Interchange  of  Meat 
and  opinion*  can  be  made  as 
freely  as  In  the  clubroom. 

Q  The  ingenuity  of  the  matori*t 
teho  ha*  his  oirn  garage  and 
enfoyi  working  upon  hi*  car  is 
originally  responsible  for  many 
of  the  improvements  made  by 
manufacturer*.  In  fact,  it  is 
known  that  every  maker  is  more 
than  anxious  to  learn  the 
opinion*  of  the  users  of  cars 
and  is  more  than  anxious  to  ben- 
efit from  the  experience  gained 
by  the  mass  of  automobilists. 


Balancing  Pistons  and  Connecting-Rods 


EDITOR  The  Automobile:— Can  you  inform  me  where 
I  can  get  scales  or  whatever  is  used  to  balance  pistons 
so  as  to  Ret  them  the  same  weight?  I  find  that  most 
engines  have  pistons  and  connecting-rods  that  weigh  nearly 
twice  what  they  should,  especially  in  some  of  the  older  ones. 
Is  there  any  rule  as  to  how  much  of  the  piston  should  be 
above  the  piston  pin  and  how  much  below? 

2—  1  find  that  in  a  4-inch  bore  pistons  vary  in  length  1  1-2 
inches.  Some  have  nearly  all  the  weight  above  the  piston 
pin  and  more  than  one-half  their  length.  Does  not  this  sort 
of  piston  tend  to  cause  piston  slap  and  also  knocking  from 
having  the  spark  slightly  advanced  too  much. 

3 —  Some  cars  seem  to  knock  very  easily  from  too  much 
advance  on  the  spark  lever  while  others  can  be  driven  with 
the  spark  lever  up  to  the  limit  all  the  time.  One  car  I  have 
in  mind  has  rather  long  pistons  and  an  offset  crankshaft  and 
it  is  impossible  to  make  it  knock  by  advancing  the  spark 
lever  too  much  if  the  carbureter  has  the  proper  mixture,  such 
a  mixture  as  you  would  commonly  use.  Docs  not  the  long 
pistons  have  much  to  do  in  regard  to  piston  slap? 

Haverhill,  Mass.  Dana  D.  Hinkson. 

— The  pistons  can  be  weighed  on  any  scale  and  the  weight 
noted  and  in  this  way  balanced.  It  is  generally  customary  to 
weigh  the  entire  assembly,  including  the  connecting-rod 
piston  pin,  piston,  lower  connecting-rod  bearing  cap  and  the 
bearing-cap  bolts.  If  desired,  these  can  be  weighed  upon 
an  apothecary's  scale  and  thus  balanced.  It  is  a  general  rule 
that  the  piston  is  placed  about  the  center  of  the  piston,  al- 
though in  many  of  the  later  designs  it  is  near  the  top.  No 
definite  rule  as  to  how  much  should  be  above  and  how  much 
below  has  been  adopted.  The  idea  is,  of  course,  to  have  the 
side  thrust  at  the  points  of  greatest  connecting-rod  angu- 
larity taken  by  as  much  bearing  surface  as  possible. 

2— The  piston  of  the  type  you  describe  would  seem  to  have 
the  tendency  to  knock,  due  to  the  lack  of  balance  about  the 
piston  pin. 


3 — Long  pistons  tend  to  eliminate  slap  because  they  get  all 
the  benefit  of  the  greater  bearing  surface. 

.Meshing  Drive  Pinion  and  Crown  Gear 

Editor  of  The  Automobile:— Kindly  explain  by  sketch  and 
description  the  proper  way  to  mesh  a  driving  pinion  to  the 
crown  gear  on  a  car  that  has  no  part  of  the  housing  cut 
away  so  you  can  see  what  you  are  doing. 

N.  Y.  City.  L.  H.  Manning. 

— The  only  way  that  we  can  suggest  as  practical  would  be 
to  mesh  the  gears  as  nearly  as  possible  by  your  sense  of 
touch  and  then  by  holding  one  portion  of  the  shaft,  test  the 
amount  of  back-lash  by  determining  how  much  the  rear 
wheel  will  rotate  before  the  motion  is  transmitted  through 
the  teeth  of  the  gears.  There  is  no  car,  however,  that  we 
know  of  that  has  no  part  of  the  rear  axle  housing  cut  away 
to  expose  at  least  a  small  portion  of  these  gears,  without 
some  arrangement  at  the  forward  end  of  the  axle  for  mak- 
ing this  mesh,  and  we  would  advise  another  examination  of 
the  axle  before  adopting  the  trial-and-error  method  suggested 
by  minimizing  the  back-lash. 

Increasing  Stroke  on  Overland  69 

Editor  The  Automobile:— I  have  a  model  69  Overland 
and  would  like  to  put  in  a  crankshaft  for  a  5-inch  stroke. 
It  has  a  4  1-2-inch  stroke  at  present  Can  I  use  the  same 
timing  gears,  crankshaft  and  crankcase  with  the  added 
stroke  by  raising  the  cylinders  higher? 

Clermont,  N.  Y.  Royal  Saulpaugh. 

— The  method  you  suggest  would  in  no  way  increase  the 
stroke  but  would  simply  tend  to  greatly  lower  the  compres- 
sion, which  would  not  be  desirable.  The  clearance  in  the 
crankcase  of  this  model  is  not  sufficient  to  admit  of  any  in- 
crease in  the  length  of  the  throws  and  it  would  therefore  be 
impossible  to  increase  the  stroke  without  having  a  new 
crankshaft  and  a  new  crankcase. 
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Inquiries 


tjl  The  purj)o«f  of  the  Rostrum 
department  is  yrtmnri/y  to  aid 
in  the  solving  of  motorists'  prob- 
lem. Header*  of  The  Aitomo- 
mut  are  requested  lo  allow  our 
fUtorial  staff  aid  in  Ihr  solution 
v!  digirulrirs  on  they  arise  and 
perhaps  through  this  assistance 
reduce  tht  cost  of  upkrrp  of 
tktir  cars  and  pain  a  useful 
ksoulrdge  tn  the  economical 
pkases  of  the  vehicles  which 
l».  V  uir  for  recreation  or  bttsi- 


0  A  nsteers  are  made  both 
tVrouoh  the  mailt  and  through 
ikete  columns,  the  only  require- 
ments being  that  the  letter*  arr 
Iryxbly  uMrittvn  on  one  side  of 
tie  paper,  and  are  accompanied 
tli  thr  name  and  address  of  the 
tender  in  order  that  they  may  be 
taken  rare  of  through  tht  ' 
i*ouf</  that  be  deemed  I 
A  nom  </t  plume  Kilt  be  used 
ilWil  the  sender  so  desire, 

mz-.  ■  inmiiiniMiiHuiiiawwwoiiiiiiiinn 


Strength  of  Tube  and  Rod  Compared 

EDITOR  The  Automobile: — Would  you  kindly  publish  in  The  Rostrum  some  information 
relative  to  the  comparative  strength,  under  bending  stress,  of  seamless  steel  tubing  and 
solid  rod,  compared  diameter  for  diameter? 

While  realizing  that  the  tubing  is  much  stronger  than  the  solid  of  same  analysis  and 
weight  under  bending  stress,  I  am  interested  in  their  relative  strengths  compared  as  to 
diameter. 

Del  Mar,  Cal.  John  K.  Gray. 

— The  strengths  of  tubular  and  solid  steel  rods  under  bending  stresses  vary  as  the  module 
of  their  sections.    The  formula  for  the  section  modulus  of  a  solid  circular  section  is  .0982 

D*.    The  formula  for  the  section  modulus  of  a  hollow  circle  is  ^ 


8D 


in  this  formula 


A  is  the  area  of  the  circle  bounded  by  the  outside  circumference  and  a  is  the  area  of  the 
internal  circle  bounded  by  the  interior  diameter.  D  and  d  are  respectively  the  diameters 
of  the  outside  and  inside  circles.  With  these  formula?  the  relative  bending  strength  for 
any  diameter  of  solid  rod  and  seamless  steel  tubing  can  be  figured.  To  give  an  example,  let 
us  compare  a  solid  rod  having  a  diameter  of  1  inch  with  a  tubular  section  having  the  same 
diameter  with  the  thickness  of  the  tube  1-8- inch.  The  strength  of  the  solid  sectioned  bar 
will  be  to  the  strength  of  the  hollow  section  as  the  modulus  of  a  solid  section  is  to  the 
modulus  of  a  hollow  section,  as  determined  by  the  formula?  above  stated. 

Substituting  in  the  formula,  we  find  that  the  modulus  of  the  solid  section  1  inch  in  diam- 
eter is  .0082. 

Substituting  in  the  formula,  we  find  that  the  modulus  of  the  hollow  section  1  inch  in  out- 
side diameter  and  .75  inch  in  interior  diameter  is  0671 ;  therefore,  the  strength  of  the  solid 
section  is  to  the  strength  of  the  hollow  section  for  the  dimensions  as  given  above,  as  .0982 
to  .0671. 

In  other  words,  for  the  conditions  assumed  the  solid  section  is  1.4G  times  as  strong  as 
the  hollow  section.  It  must  be  remembered  that  where  the  benefits  of  the  hollow  section 
come  in,  are  on  a  weight  for  weight  basis  and  not  on  a  diameter  basis. 


Mending  a  Mohair  Top 

Editor  The  Automobile:— Having  watched  carefully  the 
questions  and  answers  in  The  Rostrum,  I  have  not  seen 
anything  about  mending  tops.    I  have  a  silk  mohair  top  that 
has  several  small  holes  in  it  and  it  is  so  nearly  new  I  would 
like  to  find  some  way  of  mending  it. 
Athol,  Mass.  Subscriber. 
— The  only  way  to  mend  a  piece  of  mohair  such  as  is 
tued  in  an  automobile  top  is  by  patching  and  it  is  very 
doubtful  if  this  will  be  successful  if  the  holes  are  all  the  way 
through.    It  would  seem  that,  if  the  top  is  nearly  new,  the 
top  manufacturer  should  be  advised  and  if  your  claim  is  just 
he  will  no  doubt  make  good  on  the  material. 

The  patching  is  done  by  cutting  out  a  piece  of  mohair  large 
enough  to  fit  over  the  hole  and  putting  it  on  with  tailor's 
glue  or  rubber  cement.  If  it  is  a  case  where  the  outside  only 
is  chafed  and  the  backing  is  still  good,  a  piece  of  mohair 
with  a  rubber  coating  on  the  back,  but  without  any  drill  used 
on  same  could  probably  be  used  to  advantage.  It  would  be 
necessary  for  the  rubber  coating  to  be  uncured  and  then 
with  a  little  naphtha  or  gasoline  the  mohair  can  be  softened 
so  that  it  will  firmly  adhere  to  the  backing. 

An  Anti-Freezing  Mixture 

Editor  The  Automobile: — For  the  benefit  of  those  desir- 
ing an  efficient  anti-freezing  mixture  for  radiators  please 
publish  the  following: 

Denature  'I  nlrihol                             1  trillion  Boiling  point  1  SO  ilvKr««fi 

Sorghum  on  n>  i  u|i  m:i<h-  of  Hua.ir 

leranuliitrtl),    ft    pounds,  nml   

mouth  wut-  r  to  make  n  gallon  1  gallon  Bo'.l  nRpo  nt  3M4r«r««i 

W.irr                                                 I  gallon  Boiling  point  SIS  drgrrw 

621!  <legrc <•* 

|>!vxl.-il  by  3  will  give  i»n  nvcragr  of   20?  drgr««a 

This  will  give  you  3  gallons  of  anti-freezing  mixture  for 
about  $1.25. 

This  is  a  cheap  mixture  and  is  good  for  20  degrees  below 
zero  to  25  degrees  below  zero.  For  colder  take  more  syrup 
and  more  alcohol  as  required. 

Rushville,  III.  Dr-  F-  Moench. 


Information  on  Spring  Wheels 

Editor  The  AUTOMOBILE:  —  1 — Is  there  being  manufac- 
tured a  wheel  for  automobiles  that,  by  use  of  springs  or  other 
devices,  makes  it  unnecessary  that  the  wheel  be  equipped 
with  either  pneumatic  or  solid  rubber  tire? 

2 — If  no  such  wheel  is  being  made,  can  you  advise  if  any 
patents  have  been  issued  covering  such  a  wheel? 

El  Paso,  Tex.  S.  A.  Woodruff. 

— 1 — There  are  many  of  these  devices  on  the  market. 

2— Almost  every  issue  of  the  Weekly  Patent  Gazette  in- 
cludes several  patents  covering  spring  wheels. 

Horsepower,  Displacement  and  Rivets 

Editor  The  Automobile: — Will  you  please  tell  me  the 
horsepower  of  a  four-cycle,  four-cylinder  motor  3.375  by  4.75 
inches  and  what  would  the  piston  displacement  be? 

2—  The  horsepower  of  a  motor  3  5/16  by  4  3/16?  What 
would  the  piston  displacement  be? 

3 —  Would  a  good  iron  rivet  be  suitable  to  rivet  a  front 
cross  member  to  the  frame  on  a  light  car,  or  should  it  be 
put  on  with  steel  rivets? 

Mctz,  W.  Va.  Subscriber. 

— 1 — The  S.  A.  E.  rating  of  a  four-cylinder  four-cycle  3.375 
by  4.75-inch  motor  is  18.21  horsepower.  The  actual  horse- 
power output  would  perhaps  vary  from  this,  due  to  the  indi- 
vidual design  of  the  motor.  This,  however,  is  a  good  ap- 
proximate formula.  The  piston  displacement  is  170  cubic 
inches. 

2—  Horsepower,  17.57;  piston  displacement,  144.3  cubic 
inches. 

3—  Good  iron  rivets  would  be  suitable  to  use  on  the  frame 
of  a  light  car.  The  principal  stress  endured  by  these  rivets 
is  one  of  sheer  through  the  tendency  to  wrack  on  the  part 
of  the  frame.  A  great  deal  depends  upon  the  manner  in 
which  the  riveting  is  done.  For  instance,  it  has  been  shown 
in  experimenting  that  a  rivet  is  6.5  per  cent,  weaker  in  a 
drilled  hole  than  in  a  punched  hole  and  that,  by  rounding 
the  edge  of  the  rivet  hole,  the  apparent  sheering  resistance 
is  increased  12  per  cent.    It  is  also  true  that  sheering  re- 
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Fig.  1 — Disassembled  view  of  Lavlgne  oiler 
•S  uied  In  Stevens-Duryea  1911  cars 


Tig.  2 — Diagrammatic  Illustration*  of  the  Bosch  mcdel  HDh  magneto,  showing  ths 
parts  which  It  Is  necessary  to  remove  In  performing  the  operatkn  of  re-tlmlng  and  also 
showing  the  armature  In  its  correct  position  for  full  retard  with  th*  cylinder  about  to  first 
on  upper  dead  center.    This  Indicates  the  correct  setting 


■istance  is  probably  less  for  double  than  for  single  sheer, 
and  this  is  probably  due  to  the  unequal  distribution  of  tra- 
itress on  the  two  rivet  sections.  Experiments  on  the  sheer- 
ing strengths  of  iron  and  steel  rivets  would  indicate  that 
the  proportion  of  iron  to  steel  is  as  19  to  22.1.  This  ratio 
is  said  to  be  valid  only  if  the  sheer  is  in  a  plane  perpen- 
dicular to  the  direction  of  rolling,  which  would  be  approxi- 
mately the  case  in  your  cross-frame  connection. 

Carbureter  and  Oiling  of  Stevens-Duryea 

Editor  The  Automobile: — Please  describe  the  carbureter 
and  oiling  system  on  the  Stevens-Duryea  1911  model 
Elmhurst  L.  L  Ueorck  W.  Gay. 

— The  model  A  A  carbureter  used  on  the  Stevens-Duryea 
1911  model  is  illustrated  in  Fig.  3.  The  gasoline  is  fed 
through  the  pipe  A  into  the  float  chamber  B  and  has  a  level 
in  this  chamber  sufficiently  high  to  cause  a  suction  in  start- 
ing the  motor  to  readily  draw  the  gasoline  through  the  DOUlt) 
C.  This  is  the  primary  jet  of  the  carbureter  and  the  source 
of  mixture  at  low  motor  speed.  When  the  motor  speed 
increases  the  air  is  drawn  through  the  auxiliary  air  vulve 
at  D,  giving  the  leaner  mixture  for  high  speed.  This  gives 
the  bare  principle  upon  which  the  carbureter  operates  and  a 
study  of  the  adjustments  and  connections  will  show  how  these 
principles  are  utilized  to  meet  different  conditions. 

In  adjusting  the  carbureter  the  lock  nut  E  is  loosened  and 
the  screw  F  turned  to  the  right  until  it  is  closed;  the  screw  G 

is  then  loosened  slightly 
and  the  screw  H  is 
turned  to  the  right  un- 
til the  needle  valve  C 
just  seats.  Only  light 
pressure  should  be 
used  as  otherwise  the 
part  J  would  be  forced 
down,  allowing  the 
auxiliary  valve  at  D  to 
open.  The  part  K  is 
then  locked  firmly  in 
position  by  turning  the 
screw  G  to  the  right. 

The  screw  F  is 
turned  to  the  left  about 
two  and  a  half  turns 
to  open  it  and  the  mo- 
tor is  ready  to  start. 
In  cold  weather  the 
lever  on  the  dash 
should  be  turned  to  the 

central  position  of  the 
Fig.  3 — Carbureter  used  on  Stevens-  -  , 

Duryea  1911  model  quadrant    in  starting 


and  uftcr  the  start  is  made  it  is  turned  to  the  extreme  right. 
When  the  lever  h  at  the  central  position  in  the  quadrant  on 
the  dash  the  carbureter  should  be  acting  as  follows: 

The  lever  L  is  in  contact  with  the  lower  end  of  the  part  K 
at  M,  thus  opening  the  needle  valve  G  through  the  motion  of 
the  bell  crank  lever  connected  at  K  and  attached  to  the  needle 
valve  G  at  the  point  N.  At  the  same  time  the  spring  O  is 
contacting  with  the  pin  P,  closing  the  auxiliary  valve  D  by 
forcing  against  it  the  part  J. 

To  prime  the  carbureter  before  starting,  there  is  a  button 
to  the  right  of  the  starting  crank  and  after  this  is  pressed 
the  motor  will  start  on  revolving  the  crank.  To  make  the 
remaining  running  adjustment  retard  the  spark,  close  the 
throttle  lever  on  the  steering  post  and  turn  the  screw  F  to 
the  right  until  the  motor  runs  unevenly,  then  keep  turning 
it  to  the  left  until  the  motor  shows  the  best  throttling  speed. 
If  the  carbureter  pops  when  the  throttle  is  opened  quickly 
with  the  car  running  slowly  under  a  load  open  the  screw  F 
for  more  gasoline,  or  if  this  has  been  turned  to  the  left,  more 
than  2%  turns,  turn  the  screw  Q  to  the  right  to  increase  the 
tension  on  the  part  J.  This  will  give  the  fundamental  adjust- 
ments and  beyond  this  point  you  can  determine  what  further 
adjustments  to  make  while  on  the  road. 

The  oiler  used  is  the  Lavigne,  Fig.  1.  It  can  be  adjusted 
to  increase  the  speed  of  the  oil,  if  desired.  The  shell  D  on 
each  of  the  tubes  T  has  a  hexagonal  shape  to  permit  of 
the  use  of  a  wrench.  To  increase  the  amount  of  oil  delivered 
this  is  turned  to  the  right  and  to  decrease  to  the  left.  This 
regulates  the  stroke  of  the  plungers  and  any  one  may  be  set 
from  zero  to  full  stroke  without  in  any  way  interfering  with 
the  operation  of  the  other  plungers. 

Corresponding  with  each  plunger  is  bleeder  valve  used  to 
test  the  oil  delivery.  If  at  any  time  it  is  desired  to  note  the 
amount  of  oil  delivered,  the  slide  C  is  opened  and  the  bleeder 
valve  cap  K  is  pressed  down,  causing  the  oil  to  drop  from  the 
bleeder  valve  nozz'.e  into  the  tank.  The  plungers  should  be 
adjusted  to  give  about  two  drops  of  oil  on  each  downward 
stroke.  The  method  of  operation  of  the  plungers  is  clearly 
shown  in  the  accompanying  illustration.  Fig.  1. 

Timing  a  High-Tension  Magneto 

Editor  The  Automobile: — I  would  like  to  know  how  to 
time  my  Bosch  high-tension  magneto,  No.  200,08.1,  type  HDh 
model  1908.    It  seems  to  be  all  right  in  every  way  but  this. 

Chittenden,  Vt.  Joseph  E.  Crapo. 

— To  time  your  model  HDh  Bosch  magneto,  the  magneto 
should  be  secured  in  position  on  the  engine  with  its  driving 
gear  or  coupling  loose  on  the  shaft.  The  screw  A  and  the 
condenser  B  should  then  be  removed  in  order  to  make  the 
rotating  sleeve  accessible. 

On  two  of  the  four  longitudinal  edges  of  the  sleeve  will  be 
found  notches  similar  to  the  notch  on  a  knife  blade,  one 
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marked  L  and  the  other  marked  R,  indicating  respectively 
\eft  or  anti-clock-wise  rotation  and  right  or  clock-wise  rota- 
tion. The  direction  of  rotation  of  the  magneto  is  indicated 
by  an  arrow  stamped  on  the  end  plate  at  the  shaft  end. 

The  sleeve  should  be  rotated  to  bring  the  corresponding 
notch  uppermost.  The  engine  should  then  be  cranked  to 
bring  one  of  the  pistons,  preferably  that  on  cylinder  No.  1 
on  top  center,  and  with  the  crankshaft  held  in  that  position 
the  magneto  should  be  rotated  to  bring  the  sleeve  into  the 
position  shown  in  the  respective  diagram,  Fig.  2.  The 
arrows  indicate  the  direction  of  rotation  when  the  magneto 
is  viewed  from  the  shaft  end  and  the  clearance  between  the 
pole  piece  and  armature  in  figures  should  be  from  8  to  10 
millimeters.    This  is  from  .3149  to  .3937  inch. 

When  the  sleeve  is  in  the  proper  position  the  gear  or 
coupling  on  the  driving  shaft  should  be  securely  tightened, 
care  being  taken  to  prevent  the  movement  of  the  sleeve  during 
this  operation. 

The  notch  in  the  sleeve  serves  also  to  indicate  the  position  of 
the  distributer  segments.  The  distributer  brush  holder  which 
corresponds  with  the  notch  set  into  the  stated  position  is 
therefore  to  be  connected  with  the  spark  plug  of  the  cylinder, 
which  is  on  dead  center  and  represents  the  first  cylinder  to 
fire.  The  cylinder  next  to  fire  is  connected  with  the  adjoining 
distributer  brush  in  the  direction  of  rotation  of  the  magneto, 
etc.  The  firing  order  must  be  determined,  therefore,  before 
these  connections  are  made.  After  the  magneto  is  set  and 
connected  the  condenser  B  is  to  be  replaced  and  tightened 
by  means  of  the  screw  A. 

Horsepower  of  Two  Motors 

Editor  The  Automobile: — 1 — How  many  horsepower  has  a 
four-cylinder  motor  with  3  1-2-inch  bore  and  6  1-8-inch  stroke 
according  to  the  S.A.E.  horsepower  rating? 

2 — How  many  horsepower  has  a  four-cylinder  motor  with 
4H-inch  bore  and  4V4-inch  stroke  according  to  the  S.A.E. 
rating? 

Carver,  Minn.  Edwin  Hurtic. 

— 1 — By  the  S.A.E.  rating  this  motor  has  19.G1  horsepower. 
2 — 27.20  horsepower. 

The  Meaning  of  Torque 

Editor  The  Automobile: — What  is  meant  by  drop  forg- 
inga? 

2 —  What  does  A.A.A.  stand  for? 

3 —  What  is  the  meaning  of  the  word  torque? 

4 —  How  is  cylinder  displacement  figured? 

5 —  Last  year  at  the  race  meet  at  Binghamton,  N.  Y., 
between  Lincoln  Bcachey  and  Barney  Oldficld,  a  Binghamton 
daily  commented  on  the  races  and  said  that  Oldfield's  racer, 
the  Chintz,  was  300  horsepower  and  that  his  Stutz  and  Fiat 
were  260  horsepower,  each  having  only  four  cylinders. 
How  can  they  develop  such  great  horsepower? 

Harperville,  N.  Y.  C.  W.  Bonny. 

.  Drop  forgings  arc  parts  which  have  been  made  by  the 

drop  forging  process  which  incorporates  a  die  in  a  falling 
weight.  The  die  strikes  upon  the  heated  metal  which  rests 
upon  the  bed-plate  of  the  drop  forging  machine  and  the 
impression  carried  by  the  die  is  transmitted  by  the  impact 
to  the  heated  metal. 

2  A.A.A.  stands  for  the  American  Automobile  Assn. 

3  The  meaning  of  the  word  torque  is  tangential  turning 

•ffort.  It  is  generally  applied  in  automobile  engineering  to 
the  force  which  tends  to  rotate  the  crankshaft.  It  is  given 
*•>  foot-pounds  and  is  the  product  of  the  effort  in  pounds 
times  the  radius  or  turning  arm  in  feet 

i  The  cylinder  displacement  is  figured  by  multiplying  the 

^rosa  sectional  area  of  the  cylinder  by  the  length  of  the 
Stroke  and  then  by  the  number  of  cylinders. 
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5-  The  fact  that  certain  motors  have  only  four  cylinders 
would  not  prevent  them  from  developing  300  horsepower  or 
250  horsepower.  If  operated  at  extremely  high  speed,  with 
their  large  bore  and  stroke  it  would  not  render  such  a  per- 
formance impossible. 

Why  Wristpin  Seized  in  Bushing 

Editor  The  Automobile: — We  are  sending  you  a  wristpin 
and  bushing  of  a  motor  which  we  are  now  overhauling.  Upon 
removing  cylinder  block  we  noted  that  two  of  the  pins  were 
turning  in  their  pistons  instead  of  connecting-rod  bushings. 
We  annealed  the  pins,  bored  and  sawed  same,  but  still  we 
could  not  press  out  pins,  so  we  are  compelled  to  break  pistons. 
You  will  note  that  the  pin  and  bushing  is  not  scored  but  seem 
to  be  welded  in  one  small  spot.  As  the  writer  is  a  constant 
reader  of  your  magazine  he  would  like  to  have  you  explain 
same  in  The  Rostrum  of  The  Automobile.  The  bluish  color 
of  pin  and  bushing  came  from  annealing  them. 

Freehold,  N.  J.  Central  Garage. 

— On  examination  the  piece  sent  in  would  appear  to  show 
that  the  wristpin  had  a  flaw  in  the  metal,  due  to  the  presence 
of  some  foreign  material  that  flaked  off  under  the  influence 
of  the  heat  due  to  seizing.  A  portion  of  the  part  torn  away 
and  which  became  welded  to  the  upper  connecting-rod  bushing 
shows  that  it  had  never  had  good  contact  with  the  remaining 
part  of  the  wristpin;  that  is,  this  metal,  while  smooth  in 
exterior,  really  had  an  internal  crack  or  flaw  which  developed 
at  the  time  of  seizing.  The  welding  action  is  very  peculiar 
in  that  it  would  seem  to  indicate  that  the  foreign  substance 
present  was  such  as  to  render  welding  easier  at  that  point 
than  at  any  other,  as  there  is  no  indication  of  scoring  or 
adhering  at  any  other  point  on  the  wristpin. 

Stutz  Racer  Is  Semi-Stock 

Editor  The  Automobile: — Is  the  Stutz  racing  car  a  stock 
car  or  is  it  a  special  makeup  for  the  purpose? 

2 —  What  is  the  gear  ratio? 

3 —  Which  car  do  they  use  of  the  fours? 

Nevada,  la.  Harland  Harris. 

— The  cars  used  by  the  Stutz  company  for  racing  are  semi- 
stock  jobs,  that  is,  they  are  stock  cars  which  have  been 
specially  prepared  for  racing. 

2 —  The  gear  ratios  are  altered  to  best  accord  with  the 
track  and  road  conditions. 

3 —  The  four-cylinder  motor  generally  used  has  been  the 
Stutz  40  which  has  4.75  by  5  T-head  cylinders  giving  a  piston 
displacement  of  389.9. 

Chemicals  in  Fuel  Injure  Motor 

Editor  The  Automobile: — I  would  like  to  know  what  I  can 
put  into  gasoline  to  secure  more  power? 

Salon,  la.  Victor  O.  Hynek. 

— The  Automobile  emphatically  wishes  to  discourage  the 
use  of  chemicals  added  to  the  gasoline  because  they  are 
almost  invariably  detrimental  to  the  motor. 


Fig.  4 — Wristpin  and  upper  connecting-rod  bearing  buehlng,  allow- 
ing how  thee*  two  parte  were  welded  together  In  one  epot  due  to  a 
eelxlng  action  from  lack  of  oil 
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Flret  step  In  painting  ■  car  by  the  Radio  proc«u.    Ua'ng  the  ateam  cleaning  apparaUa 

for  cutting,  away  the  grcaie 

Radio  Process  Japans  a  Car 

in  3  Days 

Entire  Car  Placed  in  Oven,  Drying 
3-Day  Varnish  in  3  Hours 


A DIRECT  effort  to  give  more  efficient  service  to  car 
owners  who  desire  to  refinish  their  vehicles  has  been 
made  by  the  Fickling  Enameling  Corp.,  Long  Island 
City.  The  process  used  has  been  named  the  Radio  by  this 
concern  and  by  it  complete  automobiles  can  be  japanned  in 
3  days. 

The  theory  upon  which  this  new  company  is  operating  is 
that  the  average  car  owner  often  allows  the  painting  of  his 
car  to  go  undone  because  he  does  not  wish  to  be  without,  his 
automobile  for  2  or  3  weeks  and  at  the  same  time  does  not 
believe  in  the  economy  of  having  a  cheaper  job  done  in  a 
shorter  time.  This  concern  makes  a  specialty  of  quick-drying 
methods  and  by  the  use  of  up-to-date  appliances  cuts  down 
the  length  of  time  spent  in  each  process  to  the  minimum. 

When  a  car  is  driven  in,  it  joins  a  group  of  others  to  make 


up  a  unit  job  in  passing  through  the 
plant  The  units  are  comprised  of  four 
or  six  cars  which  are  taken  in  a  single 
group  and  are  put  through  the  various 
processes  together.  The  first  operation 
is  to  clean  the  car  and  this  is  done  by 
the  use  of  a  steam  jet,  which  cuts  away 
the  grease  and  eliminates  the  rubbing 
which  would  be  necessary  by  other 
methods.  After  all  the  grease  has  been 
removed,  the  fenders  are  taken  off  along 
with  all  the  small  parts  which  will  re- 
quire separate  enameling.  The  other 
accessories  of  the  car  are  placed  on 
horses  containing  a  large  number  of 
racks  upon  which  the  parts  can  be  sus- 
pended and  kept  together.  Thus,  each 
job  is  divided  at  once  into  three  units 
after  the  preliminary  cleaning  has  been 
completed.  The  first  unit  is  the  body  of 
the  car  and  that  part  which  requires  re- 
painting. The  second  unit  is  formed  of 
he  small  parts  to  be  enameled,  such  as 
the  mudguards,  lamps,  fenders,  engine 
hoods,  etc.  The  third  unit  is  the  acces- 
sories which  do  not  require  either  enam- 
eling or  painting  and  which  are  placed 
upon  the  horse  rack  and  rolled  into  a 
long  line  of  similar  horses  there  to  await 
the  time  when  they  are  to  be  reassembled 
upon  the  car. 

The  car  proper  and  the  small  parts 
which  require  enameling  have  reached 
the  parting  of  the  ways,  so  far  as  the  painting  processes 
are  concerned,  when  they  are  disassembled. 

As  a  neneral  rule,  the  paint  does  not  have  to  be  removed 
down  to  the  bare  surface  of  the  body  but  merely  has  to  be 
rubbed  down  and  filled  after  the  cleaning  has  been  completed. 
The  filling  brings  the  surface  to  a  level  and  smooth  condition 
and  it  is  ready  for  its  first  coat  of  paint.  This  is  a  coat  of 
color  paint  and  forms  the  primary  foundation.  When  this 
coat  has  become  dry  a  coat  of  colored  varnish  is  applied 
which  is  afterwards  rubbed  down  and  finally  the  finishing 
coat  of  varnish  is  applied. 

This  corresponds  exactly  to  what  would  be  done  in  the 
ordinary  paint  shop  so  far  as  the  general  details  arc  con- 
cerned. It  is  in  the  method  of  application  and  drying  that 
the  Radio  process  is  claimed  to  save  time  and  give  a  greater 


t_eft— Removing  the  fender*  and  placing  them  on  the  rack.    Right— Blowing  tha  paint  on  with  a  paint  gun 
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efficiency  than  is  possible  with  the  ordinary  brush  method. 
The  paint,  instead  of  being  applied  by  brush  is  put  on  with  a 
gun  which  in  appearance  resembles  an  automatic  pistol, 
being  operated  by  a  tripper,  held  by  a  pistol-shaped  handle 
and  with  the  paint  spray  issuing  from  what  would  corre- 
spond to  the  gun  barrel.  The  gun  is  a  mixing  chamber  for 
air  and  paint,  the  result  being  that  the  paint  is  atomized  and 
can  be  directed  against  the  work  in  the  same  manner  as  with 
the  ordinary  air  brush.  This  cuts  the  time  of  applying  the 
paint  and  results  not  only  in  a  more  economical  use  of  the 
paint  itself,  but  is  of  great  aid  in  applying  the  paint. 

Entire  Car  in  Large  Oven 

After  the  color  varnish  coat  has  been  applied  and  rubbed 
down  to  a  smooth  surface,  the  entire  car  is  placed  in  an 
enormous  oven  measuring  42  feet  in  length  and  19  feet, 
6  inches  in  width,  and  allowed  to  dry.  The  temperature  in 
this  oven  is  110  to  120  degrees  with  90  to  100  degrees  of 
humidity,  and  the  air  is  renewed  in  this  oven  every  3  minutes, 
by  means  of  an  exhausting  fan.  In  this  oven  it  is  possible 
to  take  rare  of  six  large  cars  every  3  hours.  During  this 
time  the  varnish  coat  is  completely  dried  and  rendered  hard. 
After  being  rubbed  down  the  finishing  coat  of  varnish  is 
applied  in  another  oven  or  finishing  room  where  the  temper- 
ature is  from  90  to  100  degrees  and  the  job  is  complete.  The 
humidity  here  is  60  to  70  degrees,  30  degrees  less  than  the 
temperature. 

It  is  in  the  oven  in  which  the  color  varnish  coat  is  dried 
and  hardened  that  the  most  radical  departure  from  ordinary 
methods  is  made.  The  use  of  the  high  humidity  and  wuter- 
washed  air  keeps  the  exterior  of  the  surface  damp  while 
drying  the  interior;  thus  instead  of  putting  a  hard  shell  over 
the  soft  layer  of  paint,  it  is  dried  throughout.  When  the 
exterior  is  dried,  while  the  interior  remains  soft,  the  paint 
is  apt  to  sweat  through  and  discolor  the  finish.  This  is 
noticeable  on  engine  hoods  where  the  heat  of  the  motor  pro- 
duces this  sweating  action  rapidly  and  consequently  results 
in  a  dulled  finish. 

Thermostatic  control  regulates  the  temperature  in  this 
oven  and  water  control  on  a  diaphragm  regulates  the  humidity 
in  this  large  oven.  All  the  air  which  enters  the  oven  is 
water-washed  by  running  it  through  a  water  tank  before  it 
enters  the  oven.  It  is  pumped  into  the  oven  by  a  fan  blower 
and  superheated  by  contact  with  radiator.  The  varnish 
which  is  dried  in  3  hours  is  what  is  ordinarily  known  as  a 
3-day  varnish  and  with  the  method  of  humidifying  the  air 
the  general  process  where  no  humidity  is  employed  is  vir- 
tually reversed  because  with  the  dry  air  method  the  exterior  is 
the  first  dry  coat,  whereas  with  the  moist  air  the  inside  coat 
is  first  dried.  With  the  outside  coat  dried  first  in  the  form 
of  a  hard  shell  it  is  stated  that  it  requite*  about  3  or  4 
months  before  the  interior  surface  becomes  absolutely  dry. 

Besides  the  bare  process,  many  precautions  have  to  be 
taken  and  many  accessories  used  in  order  not  to  have  the 


entire  work  spoiled  by  overlooking  a  small  necessary  detail. 
The  color  varnish  coat  is  applied  in  a  varnish  room  where 
everything  is  kept  tightly  sealed  against  all  possibility  of 
the  entrance  of  dust  and  the  entrance  to  the  oven  is  had 
without  leaving  this  room,  the  oven  itself  being  really  a 
room  within  this  outer  varnish  room.  The  entire  floor  upon 
which  the  various  departments  of  the  work  are  kept  is 
cleaned  every  night  by  means  of  vacuum  cleaners,  and  every 
cubic  foot  of  air  taken  into  these  rooms  passes  through  a 
water-filtering  medium. 

While  the  body  and  the  chassis  of  the  car  have  been  going 
{Continued  on  paye  283) 


u-p«r — Showing  an  entire  car  about  to  leave  the  oven,  with  accaa. 

eory  racka  to  the  right 
Lower— -Dipping  the  fendere  in  the  tanke  of  enamel.    Theec  receive 
three  coata 


Above— The  ateady  heat  oven  In  which  the 
fendera  and  email  parte  are  dried 

Left — Flnlahlng  room.  In  which  a  dry  heat  la 
maintained  for  the  flnlahlng  varnleh  coat 
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The  Improvement  of  Spring  Systems- VI 

Magnitude  of  Forces  Taking  Effect  Horizontally  Shows  Urgent 
Need  of  Cushioning  So  Far  Neglected  or  Left  to  Air  Tires 

By  m.  c.  K. 


(2)— Movements  and  Shocks  of  Vehicles  Equipped 
with  Springs  and  Rigid  Tires 

IN  passing  from  the  studious  contemplation  of  Figs.  9,  11 
and  10  to  the  task  of  constructing  curves  of  similar 
character  for  an  assumed  set  of  conditions,  among 
which  the  use  of  hard  and  practically  inelastic  tires  is  one, 
and  of  adding  the  shock  values  which  will  come  into  play,  it 
is  evident  from  the  outset  that  the  first  axle  lift  after  the 
impact  with  the  hard  tires  will  be  smaller  than  in  Fig.  9 
and  larger  than  in  Fig.  11,  as  the  wheel  will  follow  the 
obstacle  closely  to  its  summit,  in  accordance  with  the  chart 
of  springless  vehicle  action,  Fig.  5,  in  a  previous  instalment, 
but  will  descend  on  the  far  side  under  the  influence  of  the 
spring  and  gravity  combined,  reaching  the  level  ground 
again  much  earlier  than  in  the  case  of  the  springless  vehicle 
where  gravitation  alone  was  acting.  But  it  is  also  remem- 
bered that  road  obstacles  which  are  in  the  nature  of  a  short 
hill,  Fig.  7,  and  admit  of  continuous  rolling  of  the  wheels 
before  the  obstacle  is  surmounted  do  not  have  the  same  effect 
as  the  kind  of  obstacle  which  has  so  far  been  mainly  con- 
sidered and,  especially,  are  liable  to  cause  the  vehicle  to 
leap,  whether  the  tires  are  elastic  or  otherwise,  after  the 
summit  of  the  obstacle  is  passed.  Obstacles  of  this  class  are 
often  looked  upon  as  the  typical  comfort-destroyers,  being 
exemplified  in  nearly  every  ordinary  wave  in  road  surfaces, 
and  they  must  in  fact  be  the  only  kind  which  those  have 
in  mind  who  assume  a  leap  of  the  running  gear  after  every 
shock.  The  movements  of  the  vehicle  should  perhaps  be 
plotted  for  this  kind  of  obstacle,  also,  after  the  first  kind  has 
been  disposed  of  and  before  proceeding  to  other  specializa- 
tions of  the  subject. 

The  Factors  at  Work 

The  factors  deciding  shocks  and  movements  for  a  vehicle 
whose  body  and  running-gear  are  connected  by  a  single  set 
of  springs  are,  in  addition  to  those  so  far  considered,  the 
flexibility  of  the  springs,  their  resilience,  the  distribution  of 
spring-suspended  and  unsuspended  weights,  the  period  of 
spring  oscillation  and  the  mechanical  details  of  the  spring 
system,  but  the  last-mentioned  factor  relates  to  refinements 
rather  than  fundamentals  and  is  ignored  for  the  present. 
The  period  of  spring  oscillation,  being  the  time  elapsing  while 
the  spring  swings  freely  from  its  position  of  equilibrium  to 
another  position  and  back  to  the  position  of  equilibrium,  is 
unfortunately  a  constant.  It  is  found  that  the  amplitude  of 
the  oscillation  affects  the  elapsed  time  very  little;  so  little 
that  the  difference  can  be  ignored.  On  the  other  hand,  the 
period  is  affected  by  the  load,  the  flexibility  and  by  retard- 
ing factors  which  set  up  frictional  resistance  to  the  spring 
movements.  The  retarding  factors  can  reside  in  the  metal- 
lurgical properties,  which  make  the  spring  live  or  sluggish — 
and  those  which  are  sluggish  generally  take  a  permanent 
set  sooner  or  later— in  the  friction  between  spring  leaves  or 
in  friction  in  other  parts  of  the  vehicle  which  are  subject 
to  movement  when  the  springs  are  working.  It  is  found 
that  in  all  vehicles,  and  especially  in  shaft-drive  cars,  the 
friction  between  leaves,  even  if  they  are  many  and  thin, 
U  much  smaller  than  the  aggregate  of  friction  from  other 


Probably  the  correct  period  of  free  spring  oscillation,  which 
is  usually  expressed  in  number  of  oscillations  per  minute, 
cannot  be  determined  for  any  given  set  of  conditions  except 
by  test  and  measurement.  But  to  get  an  approximate  pic- 
ture of  the  vehicle  movements  which  occur  it  is  sufficient 
to  assume  the  different  factors  to  be  of  certain  magnitude* 
which  come  somewhere  near  the  conditions  realized  in  actual 
vehicle  construction.  The  flexibility  may  be  taken  as  1  inch 
deflection  for  300  pounds  of  pressure  (considering  a  pair  of 
springs  as  one)  for  both  front  and  rear  springs  (making 
the  front  spring  action  the  less  sensitive  one,  by  reason  of 
the  smaller  load,  as  usually  desired  with  a  view  to  better 
steering).  The  unsuspended  rear  weight  may  be  400  pounds 
with  a  load  on  the  springs  of  1,600  pounds,  making  a  total 
i-enr  weight  of  2,000  pounds  as  in  the  case  of  the  springless 
vehicle  previously  considered,  and  the  unsuspended  weight  in 
front  may  be  200  pounds  with  a  spring  load  of  800  pounds. 
The  period  of  free  oscillation — meaning  an  oscillation  de- 
termined by  the  resiliency  of  the  spring  and  not  by  the 
velocity  of  an  external  force  acting  with  a  push — may  be 
1  /DO  of  a  minute,  but  this  may  be  modified  when  the  spring 
imparts  movement  to  the  lighter  running-gear  as  well  as  to 
the  superimposed  load,  as  happens  when  the  wheels  arc  off 
the  ground.  The  efficiency  of  the  springs  with  regard  to 
their  resilience  may  be  90  per  cent. 

With  these  assumed  data  an  approximate  course  and 
time  schedule  for  the  vehicle  and  spring  movements  can  be 
figured.  But  the  very  first  thing  observed  in  this  connection 
leads  to  an  important  digression,  as  it  is  discovered  that 
motor  vehicles  intended  to  be  operated  with  tires  of  small 
yield  and  resiliency,  mainly  trucks  and  delivery  wagons, 
are  almost  without  exception  built  without  a  certain  much 
needed  spring  element  to  take  up  horizontal  shock. 

The  Horizontal  Component  of  Shock  Not  Cushioned 

Comparing  the  vehicle  having  springs  with  the  springiest 
vehicle  it  is  noticed  that  they  are  both  springless,  practically, 
so  far  as  horizontal  shocks  are  concerned,  as  the  springy 
elements  work  up  and  down  only.  There  is  even  a  trend 
among  constructors  for  demanding  that  the  movement  im- 
parted to  the  axles  shall  be  as  nearly  as  possible  vertical, 
and  to  realize  this  effect  flat  springs  are  used  and  the  front 
end  of  semi-elliptic  and  cantilever  springs  are  lower  than 
formerly.  In  the  case  of  the  front  axle  this  serves  mainly 
the  purpose  of.  safeguarding  the  steering  action  at  the  mo- 
ments when  severe  impacts  cause  large  spring  oscillations, 
and  in  the  case  of  the  rear  axle  it  reduces  sliding  motion 
in  the  universal  joints  of  the  drive  shaft  to  a  minimum 
besides  permitting,  if  this  is  desired,  the  traction  thrust  to 
be  transmitted  to  the  frame  wholly  or  partly  through  the 
springs,  without  bending  them  appreciably,  as  well  as  in  the 
most  advantageous  direction,  viz.,  nearly  horizontally.  But 
the  need  of  keeping  the  front  axle  in  the  same  vertical  plane 
is  not  urgent  when  the  steering  rod  moves  transversely  of 
the  vehicle,  instead  of  longitudinally,  as  it  does  now  in  most 
trucks  and  in  very  many  small  cars. 

With  large  pneumatic  tires  to  take  up  the  horizontal  com- 
ponent of  a  shock  these  provisions  are  doubtless  based  on 
thrifty  reasons,  especially  for  relatively  light  vehicles,  but 
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in  the  case  of  heavy  vehicles  with  tires  affording  very  little 
jrield  the  horizontal  shocks  are  too  severe  to  be  neglected 
•«rith  impunity. 

Magnitude  of  Neglected  Forces 

The  horizontal  component  of  BA,  Fig.  5,  was  found  in  the 
case  of  the  springless  vehicle  to  amount  to  8,524  footpounds, 
and  the  shock  was  concentrated  largely  in  the  beginning  of 
the  short  pivotal  movement  of  the  axle  around  the  road 
obstacle,  so  that  the  pressure  in  pounds  at  one  moment  would 
exceed  this  figure  considerably,  but  it  was  understood  that, 
on  the  other  hand,  the  rotation  of  the  wheel  would  cause  a 
mitigation  of  this  shock.  The  figures  tentatively  suggested 
were  5,269  footpounds  transformed  into  tangential  stress  at 
the  wheelrim  and  3,256  footpounds  reverting  to  the  axle  and 
there  perhaps  again  subject  to  decomposition,  but  these 
figures  were  admittedly  unsafe  and  subject  to  revision,  it 
being  plain,  for  example,  that  with  the  wheels  stopped  in 
their  rotation  for  a  moment  by  the  impact  the  original  figure 
of  8,52-1  footpounds — holding  good  for  a  fixed  wheel — might 
tome  into  force  for  that  moment  At  all  events  Inr.ce  forces, 
ranging  perhaps  under  circumstances  of  no  great  apparent 
variation  from  2,000  to  8,500  footpounds,  with  the  corre- 
sponding pressures  in  pounds  even  higher,  are  suddenly  ap- 
plied horizontally  against  the  moving  structure  when  an 
obstacle  of  the  shape  and  size  here  under  consideration  is 
encountered,  and  the  shocks  due  to  them  are  left  uncushioned 
almost  to  the  same  degree  in  vehicles  with  the  ordinary 
spring  suspension  as  in  springless  vehicles.  The  numerous 
instances  of  broken  radius  rods  which  come  to  light,  mostly 
with  reference  to  trucks  and  omnibuses,  testify  to  the  prac- 
tical importance  of  the  omission  and  give  indirect  evidence 
to  the  effect  that  other  damage  which  is  more  likely  to  escape 
immediate  notice  must  be  due  to  the  same  cause — perhaps 
especially  damage  to  loads,  to  solid  rubber  tires  and  to  springs 
and  spring  shackles. 

Where  full-elliptic  springs  are  used  a  certain  amount  of 
cushioning  for  these  shocks  could  take  place,  but  not  with- 
out subjecting  the  upper  spring  clips  to  immense  stresses, 
and  the  axles  in  such  vehicles  are  therefore  uniformly  pre- 
vented from  moving  horizontally  by  radius  rods,  and  the 
advantage  is  thereby  abandoned. 

Many  Designs  Possible 

A  mere  rearward  movement,  as  is  in  some  cases  permitted 
the  rear  axle  by  having  the  front  pivot  of  the  radius  rod — 
or  the  strongly  curved  spring — located  considerably  higher 
than  the  axle,  does  not  in  itself  afford  any  appreciable  relief 
for  the  shocks  but  could  be  made  to  do  so  if  spring  resist- 
ance acting  especially  against  this  rearward  component  of 
the  axle  movement  were  provided,  which  could  be  done  In 
wveral  obvious  ways.  And  this  form  of  relief  might  be 
acceptable  (especially  in  conjunction  with  radius  rocs  or 
springs  capable  of  yielding  horizontally  to  take  up  shocks 
received  during  reverse  driving  and  to  ease  starting)  even 
if  the  less  important  consideration  of  small  sliding  move- 
ment in  universal  joints  had  to  be  sacrificed.  In  the  case  of 
chain-drive  vehicles  the  yielding  point  of  the  radius  rod 
would  perhaps  have  to  be  provided  for  in  a  different  man- 
ner. The  design  will  of  course  eventually  be  properly  taken 
care  of  as  soon  as  the  necessity  is 


an  of  Tires 

In  parenthesis  it  may  be  mentioned  that  no  better  reason 
probably  exists  for  extending  the  use  of  air  tires  to  heavy 
vehicles,  in  so  far  as  practicable,  than  their  great  efficiency 
in  absorbing  horizontal  shocks,  while,  on  the  other  side  of 
this  question,  a  suitable  provision  for  taking  up  these  shoclca 
in  the  spring  suspension  should  make  the  use  of  solid  rubber 
tires  more  acceptable  and  their  virtues  in  the  matter  of  re- 
duced traction  resistance  more  conspicuous.    Elastic  wheels. 


knotty  as  the  problem  of  their  construction  remains,  share 
of  course  with  the  air  tire  both  the  advantage  and  the  dis- 
advantage at  those  points,  affording  some  relief  for  hori- 
zontal components  of  shocks  but  adding  to  the  traction  re- 
sistance on  smooth  ground  through  the  continuity  of  their 
flexions. 

In  the  case  of  solid  rubber  tires  it  is  known  that  the  yield 
which  they  afford  does  not  exceed  1-2  inch  in  practice,  their 
resistance  to  deformation  increasing  very  rapidly  beyond 
this  limit,  and  their  flexions  on  smooth  ground  are  corre- 
spondingly small.  They  are  mainly  dampers  of  vibration 
and  noise.  While  their  action  is  slightly  elastic  under  light 
loads  and  shocks,  it  comes  nearer  to  the  action  of  a  perfectly 
rigid  tire,  so  far  as  the  vehicle  and  spring  movements  are 
concerned,  than  to  any  other  action  which  could  be  appreciated 
in  figures — though  some  data  are  available  by  test  in  this 
respect — and  this  action  can  therefore  best  be  estimated  as  a 
modification  of  the  shocks  and  movements  to  which  the 
vehicle  with  springs  and  rigid  tires  is  found  to  be  subject 

The  First  Applicable  Conclusion 

Much  emphasis  is  here  laid  upon  the  severity  of  horizontal 
shocks  and  the  necessity  for  absorbing  them  more  gradually 
than  is  done  in  practice,  because  this  is  the  first  conclusion 
definitely  applicable  to  spring  suspension  practice  which 
appears  fully  justified  by  the  points  so  far  brought  out  in 
these  articles  by  going  back  to  an  examination  of  the  first 
principles  of  spring  suspension,  in  preference  to  following  the 
custom  of  dwelling  upon  the  refinements. 

When  all  attempts  to  make  the  public  accept  pleasure  cars 
in  which  a  sensitive  spring  suspension  and  cushion  tires  were 
supposed  hy  the  makers  to  make  air  tires  all  but  superfluous 
have  so  far  failed,  or  have  at  least  not  met  with  pronounced 
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Fig.  12— Rledler'e  Illustration  of  aprlng  action.    (1)  Comparison 
ot  «o«  and  hard  Urea.   (2)  Movement,  with  hard  tlree.  (S) 
forced  to  ralae  body 
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success,  this  result  may  perhaps  be  ascribed  not  only  to  the 
public's  aversion  to  schemes  which  might  seem  to  imply  u 
visible  straining  for  economy  but  also  to  very  actual  short- 
comings in  the  provisions  for  cushioning  the  horizontal  shocks 
in  such  vehicles;  and  better  provisions  in  this  particular 
might  change  the  situation  somewhat.  Whether  the  change 
would  be  desirable  is  another  question,  not  to  be  discussed 
here  at  this  moment,  though  it  must  always  be  well  to  re- 
member, with  a  view  to  possible  future  developments,  that 
the  air  tire,  as  we  know  it  now,  is  less  well  adapted  for 
small  and  light  cars  than  for  those  of  greater  weight, 
because  the  inflation  required  for  durability  and  that  re- 
quired for  comfort  agree  better  for  the  medium  weights,  and 
also  that  for  still  greater  weighU  the  practicability  of  the 
air  tire  is  even  now  disputed  on  the  ground  of  the  liability 
to  puncture  and  other  lesions  which  comes  into  evidence  when 
pressures  reach  certain  figures  at  which  the  materials  of  air 
tires,  and  of  solid  rubber  tires,  too,  are  at  the  limit  of  the 
fiber  stresses  which  they  are  fit  to  endure — conditions  which, 
however,  are  liable  to  change  as  much  in  the  future  as  they 
have  already  been  changed  for  the  better  in  the  past. 

Why  Horizontal  Shocks  Are  Tolerated 

Some  reasons  why  the  need  of  cushioning  especially  for  the 
horizontal  shocks  has  so  far  escaped  adequate  attention  in 
practice  are  more  or  less  apparent.  In  the  Arst  place,  the 
construction  of  trucks  and  delivery  wagons,  where  such  pro- 
visions are  most  needed,  has  been  borrowed  very  largely  from 
the  construction  of  pleasure  cars,  and  in  these  the  horizontal 
shocks  are  taken  care  of  partly  by  the  air  tires  and  partly  in 
the  footsoles  and  knee  joints  of  the  passengers,  which  are 
anatomically  well  adapted  to  absorb  them  with  a  fair  degree 
of  comfort,  while  for  shocks  arising  from  sudden  accelera- 
tions, much  milder  than  the  retardations,  both  the  air  tires 
and  the  upholstered  backs  of  the  seats  are  active.  In  the 
copying,  the  air  tires  were  replaced  by  solid  ones,  the  re- 
clining position  of  passengers  by  a  more  upright  position  and 
the  soft  seats  by  harder  ones,  but  the  revision  of  the  spring 
suspension  which  should  have  come  with  these  changes 
was  neglected.  Another  factor  is  that  the  horizontal  shocks 
become  much  milder  in  the  case  of  the  ordinary  small  ob- 
stacles encountered  on  a  street  or  road,  decreasing  more 
rapidly  than  the  height  of  the  obstacle,  so  that  the  failure 
to  provide  especially  for  these  shocks  does  not  affect  comfort 
so  very  strongly  under  the  majority  of  conditions;  and  when 
such  shocks  are  received  they  arc  therefore  usually  ascribed 
to  some  specially  wretched  condition  of  the  road  rather  than 
to  a  shortcoming  in  construction.  Nevertheless  these  shocks 
increase  rapidly  in  frequency  and  severity  on  rough  ground, 


and  nearly  all  vehicles  shod  with  solid  tires  have  to  negotiate 
such  ground  daily  at  certain  times  of  the  year  if  not  all  the 
year  round.  And  in  the  matter  of  security,  as  distinguished 
from  comfort,  the  exceptional  shocks  are,  as  before  mentioned, 
almost  as  important  as  the  ordinary  ones. 

A  third  factor  explaining  the  omission  lies  in  the  fact 
that  those  who  have  analyzed  the  mechanics  of  a  road  shock 
have  been  content  to  accept  the  obstacle  which  affords  a 
gradual  ascent  for  the  vehicle  wheels  as  the  typical  one  and 
the  only  one  to  be  examined,  while  in  reality  nearly  every 
obstacle  partakes  more  or  less  of  the  characteristics  of  the 
obstacle  whose  mechanical  effects  have  been  made  the  basis 
for  the  first  examination  in  those  articles,  this  characteristic 
being  the  abruptly  rising  formation  which  causes  some  in- 
terference with  the  continuity  in  the  rotation  of  the  wheels 
and  a  momentary  pivoting  of  the  wheel  around  its  point  of 
impact,  and  thereby  also  a  sharpening  of  the  horizontal  shock 
in  a  manner  easily  demonstrated.  In  an  interesting  popular 
analysis  of  spring  action  by  Professor  Riedler  for  example, 
which  was  reproduced  in  extract  in  The  Altomobile  of 
April  17,  VJVA,  page  846,  this  keen  investigator  drew  all  in- 
ferences, in  so  far  as  they  were  not  drawn  from  practical 
driving  experience,  from  the  consideration  of  obstacles  af- 
fording gradual  ascent  of  the  wheel  and  therefore  paid  little- 
attention  to  horizontal  components  of  the  shocks.  The  illus- 
trations used  on  that  occasion  are  herewith  reproduced  as 
Fig.  12,  as  they  bring  aptly  to  mind  how  much  the  study 
of  spring  action  has  been  engrossed  in  one  side  of  the  subject, 
being  the  complication  of  spring  action  with  air  tire  action, 
and  with  one  class  of  obstacles,  which  is  the  one  that  gives 
the  largest  vehicle  movement  when  elastic  tires  are  used  and 
the  speed  is  high. 


Fig.  13— Horlrontal  springing  of  the  driving 
axle  In  Bliaalng  army  trucks,  mainly  to  aaae 
start*,  aa  the  radius  rod  yields  only  In  one  direc- 
tion.   Showing  also  the  mounting  of  aprlng  enda 


Extract  of  Riedler'*  Vlewi 

That  Professor  Riedler's  eyes  were  open,  however,  to  the 
importance  of  cushioning  the  horizontal  shocks — even  if  he 
had  never  analyzed  the  effects  of  the  kind  of  obstacle  pro- 
ducing them  in  highest  degree — is  plainly  indicated  in  Re- 
port IX  of  his  famous  scientific  work,  WiasetiAchaftliche 
AutomobiUWertung  (Scientific  Automobile  Valuation),  where 
ho  takes  occasion  to  describe  and  illustrate  features  of  the 
spring  suspension  of  Bussing  commercial  vehicles  and  omni- 
buses which  at  that  time  were  the  only  German  vehicles  em- 
bodying provisions  for  mitigating  the  horizontal  shocks,  or  at 
least  some  of  these  shocks.  The  principal  features  to  which 
he  refers  arc  illustrated  in  Figs.  13  and  14.  The  remarks 
accompanying  them  give  a  clue  to  one  of  the  most  authori- 
tative opinions  which  have  been  placed  on  record  with  regard 
to  the  requirements,  and  may  therefore  be  reproduced  here 
in  substance.  He  says:  "Elastic 
thrust  rods  acting  also  as  chain  ad- 
justers transmit  the  traction  thrust 
from  the  driving-wheel  axle  to  the 
vehicle.  Thereby  the  shocks  of  the 
tractive  force  (meaning  the  horizon- 
tal component  of  the  whole  shock)  at 
the  surmounting  of  obstacles,  etc.,  is 
strongly  reduced  and  the  acceleration 
of  the  mass  is  effected  gradually,  with 
momentary  storing  of  the  kinetic 
energy  in  the  thrust  rod  spring.  This 
spring  likewise  results  in  saving  the 
clutch  at  starts  of  the  vehicle.  Dur- 
ing rough  driving  and  at  the  starts 
the  elastic  efTect  of  this  spring  ac- 
tually makes  a  portion  of  the  energy- 
spent  in  the  shock  useful  for  propul- 
sion immediately  afterwards. 

"Logically  such  springing  is  an 
intermediate  step  or  organic  part  of 
the  whole  spring  system,  acting  U> 
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reduce  the  masses  which  come  into  ac- 
tion at  shocks  and  saving  the  whole 
transmission  mechanism. 

"The  effects  of  these  elastic  thrust 
rods  and  their  necessity  are  shown 
even  on  the  relatively  smooth  track  of 
the  testing  station,  which  is  more  fa- 
vorable than  any  ordinary  street.  The 
spring  can  also  be  made  to  serve  as 
a  dynamometer,  and,  connected  with 
an  indicator,  could  be  made  to  give 
rough  and  yet  valuable  information 
about  the  forces  at  work  during  driv- 
ing of  the  vehicle  on  difficult  ground 
and  at  turns.  Such  observations 
would  constitute  a  very  desirable 
basis  for  more  accurate  examinations 
on  the  test  stand." 

[Though  Professor  Riedler  men- 
tions the  elastic  radius  rod  of  the 

Bussing  vehicles  as  assisting  in  the  allaying  of  hori- 
zontal shocks  received  in  striking  an  obstacle,  this  seems  to 
be  mostly  a  theoretical  remark  as  to  what  might  be,  us  the 
drawing  shows  elastic  action  only  in  one  direction,  which 
would  be  of  assistance  only  for  accelerations,  but  not  for  re- 
tardations, unless  the  vehicle  is  driven  backward.] 

"The  principle  of  the  stepwise  springing  for  all  shocks  is 
carried  out  in  the  Bussing  vehicle,  also  in  the  double  spring- 
ing of  the  front  axle,  and  this  is  applied  to  the  rear  axle,  as 
well,  in  the  case  of  omnibuses.  The  auxiliary  coil  springs 
absorb  the  small  shocks  which  follow  in  too  rapid  succession 
for  the  slow-acting  leaf  springs.  They  increase  the  range 
of  spring  action  and,  provided  they  are  hung  and  tensicned 
correctly,  improve  the  whole 


Fig.  14—  BOwIng  front 


Subdivided  Spring  System 

Professor  Riedler  dwells  thereafter  on  the  necessity  for 
organizing  the  spring  suspension  throughout  the  whole  vehi- 
cle structure,  as  it  would  be  inconsistent  with  actual  traffic 
conditions  to  look  upon  the  frame  or  any  other  part  of  the 
structure  in  the  light  of  a  rigid  machine  foundation,  but  Fig. 
14  is  here  shown  mainly  because  the  auxiliary  coil  springs,  in 
the  manner  in  which  they  are  mounted  and  shackled,  afford 
a  limited  chance  for  horizontal  movement  for  the  front  axle 
against  a  spring  resistance.    He  says  further: 

"It  would  be  advisable  to  extend  this  principle  of  a  sub- 
divided spring  system  and  yielding  spring  supports  to 
pleasure  cars,  also,  and  not  to  be  satisfied  with  the  alleged 
suppleness  of  their  structures,  even  though  the  smaller 
masses  involved  in  their  case  makes  the  practical  results  of 
present  methods  more  acceptable. 

"In  the  Bussing  vehicles  the  support  of  springs  on  rollers 
(see  Fig.  13)  avoids  violence  at  these  important  points,  re- 
duces spring  friction  and  secures  undisturbed  spring  action 
in  spite  of  any  extraordinary  dynamic  effects  which  may 
occur  during  rough  driving. 

"The  securing  of  the  springs  is  in  motor  vehicles,  gen- 
erally, patterned  after  that  used  for  vehicles  drawn  by 
horses.  Such  mounting  by  a  pin  and  clips  is  unadapted  for 
trucks  and  not  particularly  suitable  for  pleasure  cars,  as  it 
does  not  withstand  severe  shocks.  Many  drivers  have  found 
this  out  at  grade  crossings  of  railways  and  otherwise  in 
surmounting  road  obstacles.  Better  prototypes  for  correct 
design  are  found  in  locomotives." 

In  this  last  remark  Professor  Riedler  refers  plainly  to 
the  need  of  providing  special  spring  action  against  the  hori- 
zontal components  of  shocks,  since  these  are  the  only  forces 
which  would  be  liable  to  break  or  loosen  clips  and  pins. 

This  quotation  of  Professor  Riedler'*  remarks  on  the  sub- 
ject is  not  meant  to  indicate  otherwise  an  approval  of  the 
elaborate  construction  measv 


to  favor,  as 


for  heavy  truck  with  auxiliary  coll  uprlnga  and  horizontal 
yielding 


the  writer  expects  to  demonstrate — or  to  come  near  dem- 
onstrating— that  equally  good  and  more  economical  results 
can  be  attained  without  impairing  the  constructive  simplicity. 

After  this  long  digression  based  on  the  observation  that  the 
horizontal  components  of  shocks,  under  the  assumed  set  of 
conditions,  are  the  same,  or  substantially  the  same,  for  vehi- 
cles provided  with  springs  us  for  cntireless  springless  vehi- 
cles, the  examination  should  now  proceed  with  the  dissection 
of  the  vertical  shocks  and  movements  which  have  received 
so  much  more  of  practical  and  theoretical  attention  and  do 
not  present  so  obvious  an  opportunity  for  radical  Improve- 
ment. 

(To  be  continued.) 

Radio   Process  Japans  a  Car  in 
3  Days 

(Continued  from  page  279) 

through  the  process  above  described,  the  fenders  and  hood, 
together  with  the  lamps  or  other  parts  to  be  enameled,  have 
also  been  taken  care  of.  After  removal,  the  fenders  and 
other  parts  are  dipped  in  n  steam-heated  potash  bath  which 
removes  all  the  dirt  and  former  coats  of  enamel,  leaving 
the  metal  bare  and  bright.  Before  going  into  the  next 
process  all  the  dents  are  taken  out  of  the  fenders  and  they 
are  restored  to  their  correct  curvature  and  repaired  to  over- 
come the  effects  of  rough  usage.  These  smooth  parts  are 
taken  into  n  separate  room  in  which  the^e  are  two 
a  flash  oven  in  which  a  high  temperature  cou'd  be 
reached  in  a  short  time  by  a  direct  gas  flame  and  the  other  a 
steady  heat  oven  capable  of  handling  the  ordinary  small 
parts  as  they  come  through  from  the  dipping  bath.  The 
flash  oven  is  only  for  quick  special  jobs. 

The  dipping  process  is  in  charge  of  a  workman  who  has 
been  imported  from  Manchester,  Eng.,  the  home  of  the  enam- 
eling art.  The  large  parts  are  dipped  bodily  into  the  enamel 
and  after  draining  a  few  seconds  are  dried  in  the  steady  heat 
oven.  Lamps  and  other  small  articles  have  the  varnish  ap- 
plied by  nir  brush.  Three  coats  are  given,  the  third  being  a 
transparent  finish. 

After  the  small  parts  have  been  finished  and  the  body 
painting  completed  the  two  meet  in  the  assembly  department 
and  everything  is  replaced.  The  cost  of  this  work  for  a 
medium  size,  six-cylinder,  five-passenger  touritirt  car  in  which 
the  previous  paint  is  in  such  condition  that  it  can  be  rubbed 
down  and  refilled  is  $65.  The  paint  has  a  mineral  base.  When 
wheels  are  refinished  in  natural  wood  they  are  dipped  in  acid 
and  after  15  minutes  a  neutralizer  is  employed  leaving  the 
wood  clean  and  white.  They  are  then  revarnished  to  give 
the  natural 
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Battery  Systems  Improved  in  Detail 

Abrupt  Separation  of  Primary  Circuit  Points  with  Elimina- 
tion of  Wear — Sparks  Efficient  Regardless  of  Motor  Speed 


THREE  years  ago  when  electric  lighting  and  starting 
first  began  to  be  generally  applied  to  cars  of  all  prices, 
it  was  predicted  by  many  that  the  addition  of  the 
generator  for  charging  a  storage  battery  would  have  a  mate- 
rial effect  on  the  ignition  apparatus.  This  has  been  borne 
out.  The  announcements  for  1915  show  a  marked  increase 
in  the  use  of  the  single  battery  ignition  system. 

While  varying  in  details  of  construction,  there  is  a  general 
similarity  between  the  various  non-vibrating  battery  systems. 
They  are  all  comprised  of  three  units;  primarily  a  combined 
timer  and  distributer  which  naturally  falls  into  one  instru- 
ment because  the  rotating  shaft  necessary  for  the  timer  can 
be  readily  employed  as  the  shaft  for  the  distributer.  The 
second  unit  used  is  the  coil  for  transforming  the  current 
from  low  tension  to  high  tension.  The  third  instrument  is 
the  switch.  Besides  being  a  mere  device  for  turning  the  cur- 
rent on  and  off  or  of  switching  from  battery  to  magneto  or 
generator  this  device  has  been  made  to  incorporate  features 
which  have  eliminated  the  former  objections  to  single  spark 
battery  ignition  systems.  In  the  Connecticut,  for  example,  a 
thermostatic  device  is  used  for  breaking  the  battery  current 
when  the  motor  is  not  in  use,  thereby  removing  the  possibility 
of  running  down  the  battery.  The  Atwater  Kent  switch 
changes  the  polarity  of  the  current  every  time  the  current 
is  turned  off.  The  Westinghouse  system  also  uses  a  switch 
which  changes  its  polarity.  The  Bosch  switch  can  be  placed 
in  such  a  position  that  both  magneto  and  battery  are  firing  to- 
gether, giving  a  two-point  synchronized  system. 

In  general,  the  non-vibrating  battery  ignition  systems  can 
be  divided  into  two  classes,  those  which  work  upon  the  closed, 
or  break-and-make  principle,  and  those  which  work  upon 
the  open,  or  make-and-break  system.  The  fundamental  dif- 
ference in  these  two  methods  of  operation  is  that  on  the 
closed  circuit  the  contact  points  on  the  primary  circuit 
breaker  are  in  contact  until  the  time  arrives  at  which  to 
break  the  circuit  for  the  spark  while  on  the  open  circuit 
when  the  time  comes  to  produce  the  spark  the  primary  con- 
tact is  instantly  made  and  broken. 

This  difference  in  the  methods  of  reaching  the  same  end 
gives  rise  to  electrical  and  mechanical  differences.  The  dif- 
ference electrically  is  that  on  the  closed  circuit  principle  a 
long  time  is  allowed  for  the  primary  circuit  to  become  satu- 
rated and  hence  a  great  intensity  is  produced  on  the  break. 
The  theory  of  the  open  circuit  is  that  contact  is  made  and 
broken  so  rapidly  that  there  is  only  a  very  short  time  in 
which  tie  current  is  allowed  to  flow  through  the  primary  cir- 
cuit and  hence  the  curve  consumption  is  very  small.  Both 
schools  claim  a  hot,  intense  spark  at  the  plugs,  regardless 
of  engine  speed  and  regardless  of  timing  advance,  but  it  is 
in  this  primary  difference  of  operating  on  the  open  or  closed 
circuits  that  the  systems  differ  electrically  and  also  in  the 
mechanical  mechanism  required  to  reach  the  desired  electrical 
end. 

Distributers  Are  Simple 

The  distributers  aro  simple  instruments  in  every  instal- 
lation. All  have  a  quickly  removable  cover  generally  snapped 
on  by  a  spring  catch  and  in  general  the  current  is  taken  from 
a  central  point  which  is  in  connection  with  the  high-tension 
coil  terminal  and  distributed  by  means  of  a  brush  to  each  of 


the  spark  plug  terminals.  As  a  general  rule,  the  current  is 
not  required  to  pass  through  a  rubbing  contact  at  the  spark 
plug  terminal  points  but  instead  to  jump  a  small  gap  be- 
tween the  distributer  brush  and  these  spark  plug  terminal 
points.  The  reason  for  this  is  to  eliminate  the  wear  which 
would  result  from  a  rubbing  contact. 

The  coils  all  comprise  both  the  primary  and  high-tension 
windings.  They  are  wound  to  meet  the  requirements  of  the 
open  or  closed  circuit  upon  which  they  operate.  Some  of 
them  arc  wound  to  take  care  of  a  current  which  falls  to 
about  one-half  that  of  the  6-volt  current  generally  used.  This 
is  for  emergency  in  case  of  the  necessity  of  operating  on  a 
nearly-discharged  battery. 

Wctcrproofing  la  Complete 

In  common  with  magneto  manufacturers,  the  makers  of 
the  battery  ignition  systems  have  realized  the  necessity  for 
ample  waterproofing.  This  is  a  simple  matter  in  these  sys- 
tems, as  the  timer  distributer  is  generally  quite  high  in  rela- 
tion to  the  motor,  the  coil  is  generally  placed  at  quite  a  height 
and  the  switch  on  the  instrument  board.  In  order  to  nrotect 
the  timing  mechanism  and  the  distributer  connections  the 
housing  for  these  points,  which  is  always  removable  for  in- 
spection purposes,  is  of  Bakelite  or  some  other  hard,  durable 
substance.  The  terminal  connections  for  the  spark  plug 
leads  are  taken  through  this  hard  cover  by  different  systems 
of  connections  but  which  all  have  tightness  and  waterproof- 
ness  as  fundamental  qualities. 

Common  aims  on  the  part  of  the  designers  can  be  traced 
throughout  all  the  battery  systems.  Whether  the  system  be 
operated  on  the  closed  or  open  circuit  principle,  abruptness 
of  separation  of  the  primary  contact  point  is  one  of  the  prin- 
cipal aims  to  which  all  are  working.  In  the  closed  circuit 
system,  such  as  the  Connecticut  employs,  this  is  obtained  by 
having  the  steep  points  on  the  cams  strike  the  follower  at  a 
point  on  the  breaker  arm  which  is  closer  to  the  breaker  arm 
fulcrum  than  are  the  points  to  be  separated.  In  this  way 
the  speed  at  which  the  arm  is  moved  at  the  point  of  the  cam 
follower  is  magnified  by  the  time  it  reaches  the  end  of  the 
arm  at  the  breaker  points.  In  other  words,  the  end  of  the 
arm,  by  virtue  of  the  greater  radius,  has  to  travel  a  greater 
distance  in  the  same  length  of  time  than  the  follower  and 
hence  must  travel  at  a  greater  speed. 

Quick  Action  in  Open  Circuit  Type 

On  the  open  circuit  devices  such  as  Atwater  Kent,  the 
making  and  breaking  of  contact  is  effected  so  quickly  that  the 
eye  connot  follow  its  action.  This  is  due  to  the  arrangement 
by  which  contact  is  made  and  broken  by  the  rapidly  passing 
action  of  a  hammer  striking  a  spring.  In  all  these  breaker 
systems  wear  has  been  cut  down  by  the  use  of  glass-hard 
parts  and  by  using  the  lightest  possible  moving  masses. 

Connecticut  Is  Closed-Circuit  Type 

The  Connecticut  ignition  system,  made  by  the  Connecticut 
Telephone  and  Electric  Co.,  Meriden,  Conn.,  is  a  high-tension 
design  comprising  an  interrupter  and  distributer  unit,  a  coil 
and  a  switch.  Both  the  interrupter-distributer  and  the  switch 
are  unique  in  many  respects.  The  interrupter  is  so  constructed 
that  the  primary  circuit  of  the  coil  is  caused  to  become  com- 
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pletely  saturated  before  the  breaking  point  is  reached  and 
therefore  a  spark  of  maximum  intensity  is  produced  upon  the 
interruption  of  this  circuit.  Another  distinctive  feature  which 
is  incorporated  in  the  switch  is  that  it  is  impossible  for  the 
battery  to  become  discharged  if  the  switch  is  left  on  because  a 
thermostatically  operated  electro-magnet  breaks  the  current 
by  severing  the  connection  between  the  battery  and  the  coil 
should  the  switch  be  left  on  when  the  motor  is  not  in  use. 

It  is  also  claimed  for  this  ignition  system  that  both  elec- 
trical and  mechanical  lag  have  been  eliminated  throughout 
the  range  of  motor  speeds,  and  the  makers  state  that  the 
eight-cylinder  igniter  will  fire  perfectly  at  a  motor  speed  of 
3,000  r.p.m.  as  well  as  at  lowest  possible  engine  speeds.  This 
means  that  the  igniter  is  capable  of  producing  12,000  sparks 
per  minute  or  200  sparks  every  second.  The  system  is  made 
for  three,  four,  six  and  eight-cylinder  motors. 

The  interrupter  mechanism  operates  upon  the  closed  circuit 
principle,  the  theory  being  that  by  this  method  the  complete 
saturation  of  the  primary  winding  is  obtained.  At  the  same 
time,  it  is  claimed  the  mechanical  and  electrical  lag  arc  also 
eliminated,  Because  the  mechanism  of  the  interrupter  is  only 
required  to  break  the  circuit  when  the  spark  is  desired  and 
not  to  make  and  break  it. 

The  mechanism  of  the  breaker  consists  of  an  arm  A  carry- 
ing one  contact  piece,  the  stationary  block  B  carrying  the 
other  contact,  an  insulated  ro'.ler  R,  which  is  carried  by  the 
irm  A,  and  the  cam  C  which  is  mounted  upon  the  driving 
shaft  in  the  center.  Upon  the  cam  C  there  are  as  many  points 
or  high  spots  as  there  are  cylinders  on  the  motor.  Normally 
the  two  contact  points  are  held  together  by  the  action  of  a 
light  spring  upon  the  arm  A.  When  one  of  the  high  spots 
corresponding  to  the  firing  point  in  one  of  the  cylinders  lifts 
the  roller  the  circuit  is  broken  and  a  spark  produced.  As 
the  four  cam  spots  for  a  four-cylinder  motor  are  90  decrees 
■part,  the  period  of  saturation  of  the  primary  or  the  length 
of  time  that  the  current  flows  to  it  from  the  battery  i:;  at  a 
maximum.  When  the  contacts  are  separated  the  current 
which  has  accumulated  in  saturating  the  primary  is  such 
that  an  intensely  hot  spark  is  given  at  the  plugs. 

Synchronism,  or  that  quality  of  ignition  which  a'lows  the 
spark  to  occur  at  the  same  relative  part  of  the  stroke,  is  ob- 
tained by  the  elimination  of  the  electrical  lag  due  to  the 
intensity  of  the  induced  current.  In  other  words,  to  all 
practical  purposes,  the  spark  occurs  at  the  same  position  as 
regards  piston  travel  regardless  of  the  speed  of  the  engine, 
for  any  given  position  of  the  spark  lever. 

The  switch  incorporates  •  feature  that  is  an  ingenious 
method  for  obviating  the  possibility  of  battery  discharge  if 
it  should  be  left  in  the  on  position  when  the  motor  is  not  in 
use.    Referring  to  the  illustration,  it  will  be  seen  that  the 
witch  incorporates  a  small  thermostat  which  becomes  heated 
4y  the  battery  current  when  the  motor  is  not  in  use  and  vhen 
raised  to  the  operating  temperature  it  automatically  operates 
the  electro-magnet  which,  in  turn,  releases  the  switch  but- 
ton   and    throws    out    the    battery    circuit.     The  switch 
has    three    buttons,   that    labeled    B   is   for   the  battery 
current,  M  for  the  magneto  or  generator  when  a  lighting 
system  is  employed  and  a  button  labeled  Off  which,  when 
pressed,  throws  either  of  the  other  two  back  to  its  original 
position.    The  three  buttons  are  so  arranged  that  when  cither 
the  B  or  M  button  is  pressed  the  other  is  thrown  out  and  both 
cannot  be  pressed  at  the  same  time. 

Circuit -Breaker  la  in  Switch 

The  thermostatic  circuit-breaking  mechanism  is  entirely 
housed  within  the  switch.    The  method  of  operation  is  by 
utilizing  the  properties  of  the  thermostat  T,  which  becomes 
warm  from  the  current  of  the  battery  and  bends  downward 
making  contact  with  the  contact  point  L.   This  completes  an 
«!ectric  circuit  which  energizes  the  magnets  M  causing  the 
»irn  K  to  operate  like 
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a  bell  hammer  or  buzzer  arm.  This 
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arm  drives  against  a  plate  which  in  turn  releases  the  but- 
ton in  the  switch  which  is  depressed. 

The  distributer  mechanism  is  conventional  and  is  shown  in 
the  accompanying  phantom  drawing.  The  current  is  taken 
from  the  coil  lead  to  the  central  point  and  then  distributed 
by  means  of  a  brush  to  the  high-tension  terminals  from 
where  the  current  is  taken  on  the  high-tension  lead  directly 
to  the  spark  plugs. 

Atwater  Kent  Has  Increased  Advance 

Only  slight  refinements  in  detail  mark  the  Atwater  Kent 
ignition  system,  made  by  the  Atwater  Kent  Mfg.  Works, 
Philadelphia,  Pa.,  for  1915.   Chief  of  these  is  an  increase  in 
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the  speed  range  of  the  automatic  spark  advancing  mechan- 
ism, to  suit  the  growing  tendency  toward  higher  motor 
speeds.  This  improved  type  is  now  designed  to  advance 
the  spark  proportionately  up  to  a  motor  speed  of  24  r.p.m. 

Other  changes  are  the  discontinuing  of  the  old  type  F  in 
favor  of  the  later  type  H  where  manual  advance  is  specified. 
The  latter  is  also  now  supplied  complete  with  attaching 
brackets  for  installation  on  Ford  cars.  The  type  K-2  which 
has  automatic  advance  is  also  supplied  for  Fords. 

The  Atwater  Kent  system  comprises  a  coil  and  a  combined 
breaking  and  distributer  mechanism  with  a  switch  for  the 
control  of  these  units.  In  the  K-2  type  a  centrifugal  gover- 
nor automatically  advances  the  spark  in  the  proportionate 
ratio  to  the  increase  of  motor  speed.  The  system  is  complete 
in  itself  and  will  operate  from  any  standard  6-volt  battery. 
The  system  is  made  for  four,  six  and  eight-cylinder  motors 
and  the  only  moving  part  is  the  timer  distributer  which  the 
Atwater  Kent  company  has  named  the  Unisparker.  This  is 
mounted  on  a  vertical  shaft  after  the  general  method  cm- 
ployed  in  battery  distributer  practice. 

Five  objects  are  stated  to  be  the  aim  of  Atwater  Kent 
ignition.  They  are:  1 — uniform  spark  heat  for  all  speeds; 
2— automatic  retards  for  safe  guarding;  a— automatic  ad- 
vance along  a  regular  curve;  4— unlimited  advance  and  5— 
elimination  of  wear. 

By  this  system  a  single  spark  is  delivered  at  the  plug  and 
the  mechanism  is  such  that  the  duration  of  current  flow  to 
the  primary  winding  of  the  coil  remains  constant  regardless 
of  engine  speed.  Since  the  make  and  break  mechanical  sys- 
tem is  positively  operated  and  not  dependent  upon  mag- 
netism, it  operates  absolutely  regardless  of  the  battery  con- 


dition. The  contact  maker  makes  and  breaks  contact  once 
per  each  cylinder  in  turn.  It  operates  by  the  routing  half- 
time  shaft  and  the  contact  maker  breaks  bb  well  as  makes 
contact,  no  vibrator  being  used. 

Circuit-Breaker  Contact  Brief 

The  circuit-breaker  normally  has  its  contact  points  held 
apart  and  they  are  brought  together  only  for  an  exceedingly 
brief  period  during  which  the  primary  circuit  is  completed 
and  broken.  This  action  takes  place  so  rapidly  that  it  is  im- 
possible for  the  eye  to  follow  the  movement  of  the  contact 
points.  Since  the  circuit  is  closed  at  such  a  short  period  of 
time  the  amount  of  current  consumed  is  naturally  excep- 
tionally small.  Another  feature  is  that  it  is  impossible  for 
the  two  points  to  remain  in  contact  and  hence  the  battery 
cannot  be  exhausted  by  leaving  the  switch  in  the  on  posi- 
tion when  the  motor  is  not  running. 

The  shaft  S  which  is  the  rotating  portion  of  the  breaker 
distributer  mechanism  has  four,  six  or  eight  notches  equally 
spaced  peripherally  according  to  the  number  of  cylinders. 
The  trigger  T  catches  in  these  notches  and  is  drawn  around 
with  the  shaft  a  minute  distance,  when  it  escapes  from  the 
notch,  rides  up  slightly  on  the  round  surface  of  the  shaft 
and  then  returns  to  its  normal  position  by  the  tension  of  the 
coil  spring  P.  As  the  trigger  T  jumps  back  under  the  in- 
fluence of  the  coil  spring  it  strikes  the  hammer  H  which  in 
turn  transmits  the  blow  to  the  flat  spring  F  bringing  the 
contact  points  together  for  a  minute  period  of  time.  This 
gives  the  contact  and  breaks  it  in  such  a  short  space  of  time 
that  the  eye  cannot  follow  the  closing  of  the  circuit  by  the 
con  Wet  of  the  points. 

Hardened  Steel  for  Rubbing  Parts 

All  of  the  parts  which  are  subject  to  a  rubbing  contact  are 
made  of  hardened  steel  and  since  the  moving  parts  are  ex- 
ceptionally light,  wear  should  not  make  its  appearance  dur- 
ing the  life  of  the  car.  The  tungsten  contact  points  are  also 
well  cared  for  in  that  the  current  is  automatically  reversed 
by  the  switch  every  time  it  is  turned  on.  The  adjustment  of 
the  contact  points  is  effected  by  the  removal  of  shims  from 
beneath  the  head  of  adjusting  screw  which  carries  one  of  the 
platinum  points. 

As  the  contact  is  made  and  broken  only  during  the  time 
that  the  hammer  H  is  in  motion,  it  is  impossible  for  the  points 
to  remain  together  and  thus  discharge  the  battery  when  the 
motor  is  not  in  use,  as  there  is  no  possibility  for  the  ham- 
mer to  be  held  in  the  position  that  it  occupies  at  the  time  it 
strikes  the  spring  F,  making  and  breaking  the  contact. 

The  distributer  is  a  simple  blade,  insulated  on  top  of  the 
shaft,  receiving  current  from  a  central  contact  and  delivering 
it  to  tho  several  pointed  brass  collectors  in  turn.  Actual 
contact  between  the  blade  and  the  collector  is  not  required, 
owing  to  the  ability  of  the  current  to  jump  a  small  amount 
of  gap  at  this  point.  By  eliminating  the  contact,  wear  is 
avoided. 

Manual  advance,  if  required,  is  accomplished  simply  by 
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rotating  the  case  and  the  distributer.  The  type  II  relies 
wholly  on  this  while  the  type  K-2  which  is  most  used  puts  the 
responsibility  of  the  advance  on  the  governor.  The  govern- 
ing mechanism  is  obtained  by  four  weights  W  distributed 
symetrically  about  the  divided  shaft;  the  upper  half  of  the 
shaft  carries  the  contact  maker  and  distributer  while  the 
lower  half  carries  the  governor.  As  the  weights  W  on  the 
latter  are  thrown  from  the  center,  they  rotate  the  upper 
shaft  through  a  maximum  arc  of  38  degrees  which  is  equiv- 
alent to  76  degrees  on  the  crank  circle  as  the  distributer  shaft 
is  operated  at  one-half  crankshaft  speed.  The  weights  are 
in  balance  and  are  controlled  by  springs  so  arranged  aa  to 
exert  an  increasingly  direct  pull  as  the  weights  expand.  The 
tendency  of  the  weights  to  expand  faster  than  the  speed  in- 
creases, due  to  the  law  that  the  centrifugal  force  varies  as 
the  velocity  squared  times  the  radius  is  counteracted.  The 
resulting  curve  of  advance  is  shown  in  the  accompanying 
illustration. 

The  switch  is  operated  by  a  handle  which  continually 
rotates  in  a  clockwise  direction,  turning  the  switch  a  quarter 
turn,  switches  the  current  oft*  or  on  and  at  the  same  time  re- 
verses its  polarity.  A  lock  is  provided  in  the  form  of  a 
removable  plug. 

Westinghouae  System  Is  Single  Unit 

The  Westinghouse  Electric  and  Mfg.  Co.,  East  Pittsburgh, 
Pa.,  has  brought  out  a  battery  ignition  system  which  is 
complete  in  itself  and  when  operated  in  conjunction  with  the 
storage  battery  and  generator  generally  supplied  with  the 
car.  makes  up  the  third  unit  of  a  complete  starting,  lighting 
and  ignition  system. 

The  distinguishing  feature  of  the  Westinghouse  system  is 
that  the  timer,  distributer,  coil  and  condenser  are  all  in  a 
single  unit.  Besides  this,  tho  switch  comprises  the  sole  re- 
maining part.  The  three-in-one  unit  is  designed  to  be  ver- 
tically mounted  and  can  be  operated  from  the  camshaft  or 
any  other  suitable  rotating  medium  by  means  of  gear  reduc- 
tion. The  casing  is  cylindrical  in  shape  with  a  diameter  of 
.1.2.5  inches  and  a  height  of  5  inches. 

Referring  to  page  288,  which  shows  the  breaker  mechanism, 
it  will  be  noted  that  this  is  similar  to  other  Westinghouse  in- 
struments except  that  it  is  not  provided  with  automatic  spark 
advance.  The  breaker  operates  on  the  close  circuit  principle, 
the  contact  point  C  and  CI  normally  being  held  together 
by  a  small  coil  spring  S.  This  spring  is  under  compression 
and  holds  the  flat  piece  which  carries  a  cam  follower  F.  This 
flat  piece  is  on  a  fulcrum  keeping  the  two  points  tightly  to- 
gether. The  cam  L  is  mounted  loosely  on  a  shaft  being 
turned  by  a  pin  P  which  comes  against  the  stops  A  and  B 
according  to  the  direction  of  rotation.  This  permits  the 
mechanism  to  work  equally  well  in  either  direction.   A  hack- 
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ward  travel  of  approximately  48  degrees  is  possible  without 
causing  the  contacts  to  separate  and  induce  a  spark  and  a 
consequent  backfire.  In  rotating  the  cam  L  engages  with  the 
fiber  block  F  thus  separating  the  contacts. 

The  condenser  K  is  mounted  adjacent  to  tho  breaker 
mechanism  and  in  connection  with  it  is  placed  below  the  coil 
which  surmounts  it.  The  entire  unit  is  inclosed  in  a  tube 
of  Bakelized  Micarta  which  forms  the  body  of  the  unit.  The 
coil  itself  is  imbedded  in  a  heat-proof  insulating  material. 
Over  the  lower  parts  of  the  Bakelite  tube  is  a  metal  ring 
which  can  be  moved  upward  after  a  screw  is  loosened  to  give 
access  to  the  breaker  mechanism.  On  page  288,  which  shows 
the  Westinghouse  unit,  this  ring  is  shown  pushed  up  cut  of 
the  way  exposing  the  adjustment  screw  for  the  contact 
point. 

The  distributer  for  the  high-tension  current  is  mounted 
above  the  coil  and  being  in  conjunction  with  it  no  external 
wiring  is  necessary.  It  provides  a  wiping  contact  and  is 
similar  to  the  distributer  used  in  Westinghouse  generators. 
There  are  two  round  brushes  which  are  held  apart  by  a  small 
coil  spring.  One  of  the  brushes  makes  contact  with  the  coil 
terminal  at  the  center  and  the  other  has  the  wiping  contact 
with  the  points  which  connect  to  the  wires  of  the  spark  plugs. 

The  Westinghouse  switch  is  another  of  those  involving  the 
change  of  polarity  principle  in  prolonging  the  life  of  the  con- 
tact points.  It  is  a  snap  design  generally  mounted  flush  with 
the  dash  and  combined  with  the  lighting  switches  on  the 
instrument  plate.  A  kick-switch  with  a  lever  is  also  supplied 
when  desired  and  in  this  the  direction  of  current  flow  is  de- 
termined by  the  manner  in  which  the  plug  is  inserted  and 
thus  it  is  often  changed  inadvertently. 

Rhoades  Comprises  Two  Units 

The  Rhoades  unit  spark  system  produced  by  the  New  York 
Coil  Co.,  New  York  City,  is  a  complete  battery  ignition  sys- 
tem operated  on  a  ii  volt  storage  battery  or  on  the  equivalent 
in  dry  cells.  It  can  be  made  for  any  number  of  cylinders  and 
connects  to  any  desired  shaft  size. 

The  complete  system  comprises  two  units,  one  embodying 
the  breaker  and  distributer  mechanism  and  the  other  the 
coil  and  switch.  The  first-mentioned  unit  is  contained  in  a 
6.26  by  3-inch  cylindrical  housing,  the  lower  part  of  which 
contains  the  breaker  mechanism  which  operates  on  an  la- 
genius  open-circuit  principle  which  renders  it  impossible  to 
discharge  the  battery  cells  when  the  motor  is  not  running. 
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This  is  effected  by  having  the  contact  of  the  primary  circuit 
made  and  broken  by  a  hammer  action  which  does  not  take 
place  except  when  the  timer  shaft  is  revolving.  This  breaker 
mechanism  is  illustrated  above. 

The  rotating  shaft  S  has  pivoted  to  it  a  trigger  tripper  T 
which  revolves  with  the  shaft  and  in  its  course  slips  over  four 
cams  in  the  base  plate.  As  the  trigger  is  raised  by  the 
cams  it  in  turn  raises  a  hammer  p'ate  C,  which  has  four 
projections  equally  spaced  around  its  circumference.  For 
a  six-cylinder  car  it  would  be  six  projections,  and  there 
would  be  six  cams  in  the  base  p!ale.  As  the  trigger  is 
tripped  the  projection  which  is  in  the  proper  place  strikes 
the  contact  spring  P,  making  and  bre^kiit:  contact.  The  blow 
of  the  hammer  plate  C  is  rendered  sharp  by  the  action  of 
the  coil  spring  above  it  and  the  plate  itself  is  prevented  from 
turning  by  a  pin  in  the  shaft  which  acts  us  a  guide  retaining 
the  plate  always  in  the  same  position  a*  regards  the  position 
of  the  shaft 

Contact  is  made  and  broken  during  the  bticf  period  of 
time  required  for  the  coil  spring  to  brinn  the  hammer  plat* 
down  to  its  original  position,  and  since  the  co  itact  can  only 
be  made  during  the  fall  of  the  hammer  plate,  it  is  impossible 
for  the  contact  points  to  remain  together  when  the  motor  is 
not  running. 

With  this  method  of  breaking  the  current  a  single  intense 
spark  is  produced  at  each  interruption  of  the  primary  circuit 
of  the  non-vibrating  coil,  and  since  the  primary  current  is 
only  permitted  to  flow  through  the  coil  for  a  fraction  of  a 
second,  the  drain  on  the  battery  is  practically  negligible.  The 
distributor  is  carried  at  the  top  of  the  verticle  shaft  of  the 
breaker  mechanism  and  gives  a  wiping  contact  at  the  center 
and  at  the  periphery  there  is  no  rubbing  contact  since  the 
spark  jumps  from  the  segment  to  the  points  which  are  con- 
nected to  the  high-tension  terminals  on  the  top  of  the  housing. 

The  other  unit,  which  includes  the  coil  and  switch,  is  in- 
cased in  a  box  to  be  mounted  on  the  dash.  It  is  of  orthodox 
construction,  the  non-vibrating  coil  being  designed  to  pro- 
duce the  maximum  spark  possible  for  the  brief  period  of  satu- 
ration of  the  primary  coil.  A  kick-switch  and  a  button  for 
starting  on  the  spark  are  mounted  upon  it  In  addition  to  the 
standard  system  there  is  one  which  is  produced  especially  for 
use  on  Ford  cars.  It  uses  the  regular  sparking  apparatus 
and  coil,  but  the  outfit  includes  also  all  the  necessary  fittings 
for  mounting  this  ignition  system  upon  the  Ford  car. 

Bosch  Is  Single  Spark  System 

The  Bosch  Magneto  Co.,  New  York  City,  developed  its  bat- 
tery system  several  years  apo  as  part  of  the  Bosch  two-in- 
dependent system.    Ignition  is  permitted  with  this  either  by 
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the  magneto  and  one  set  of  plugs,  by  the  battery  on  a  sec- 
ond set  or  by  both  operating  in  synchronism.  The  battery 
part  of  the  system  comprises  the  coil  switch,  lock  and  a  timer 
distributer.  The  switch  is  incorporated  in  the  coil  and  the 
timer  distributer  is  also  a  single  unit  The  system  operates 
on  a  6-volt  current  and  is  used  in  connection  with  a  storage 
battery.  It  is  recommended  that  a  6-volt,  60-ampere  hour 
capacity  be  used.  If  dry  cells  are  used  there  should  be  ten 
for  a  four-cylinder  motor  and  twelve  for  a  six-cylinder,  con- 
nected in  Feries-multiple. 

In  mounting  the  Bosch  system  the  coil  is  generally  placed 
behind  the  dash  with  the  switch  projecting  through  the  in- 
strument board.  The  timer  distributer  is  attached  to  a  shaft 
operating  at  camshaft  speed  by  means  of  a  sleeve  and  a 
taper  bolt. 

The  system  is  a  single  spark  in  which  ignition  is  pro- 
duced by  a  sudden  breaking  of  the  primary  circuit.  As  is 
common  with  the  single  spark  ignition  systems,  the  high-ten- 
sion distributer  is  mounted  directly  above  the  breaker  mech- 
anism in  order  to  have  the  same  shaft  perform  the  dual 
function  of  timing  the  spark  and  distributing  it  The 
breaker  is  worked  out  in  a  very  simple  manner  as  is  shown 
on  page  289.  The  rotating  shaft  A  carries  the  cam  C,  which 
is  designed  to  break  the  circuit  as  many  times  per  revolu- 
tion as  there  are  cylinders  on  the  motor.  In  the  illustrated 
cam  there  are  six  points  at  which  current  interruption  takes 


cylinder  breaker  mechanlem  and  the  timer  distributer 

place,  since  -it  is  designed  for  a  six-cylinder  motor.  One 
contact  point  is  mounted  on  the  fixed  block  B,  and  the  other 
is  on  the  movable  arm  M.  The  spring  S  controls  the  action 
of  the  movable  arm.  As  the  cam  rotates  it  bears  a*rainst 
the  fiber  foKowcr  piece  F,  thus  separating  the  points  at  each 
high  spot  on  the  cam. 

The  high-tension  distributer  consists  of  a  radial  arm  carry- 
ing a  carbon  brush,  which  makes  successive  contact  with  a 
number  of  contact  pieces  inserted  in  the  sides  of  the  casing. 
These  connect  to  the  lead  which  go  to  the  various  spark 
plugs. 

There  are  four  points  on  the  switch,  lettered  O.B,  MB  and 
M.  In  the  O  position  the  battery  circuit  is  broken  and  the  mag- 
neto is  grounded.  When  the  switch  is  thrown  to  position  B. 
the  magneto  is  still  grounded  but  the  battery  circuit  is  com- 
pleted, and  in  consequence  the  breaking  of  the  circuit  by  the 
timer  distributer  will  result  in  the  production  of  a  spark  that 
will  be  transmitted  to  the  proper  cylinders  by  the  distributer. 
In  position  MB  both  the  magneto  and  battery  are  producing 
sparks  and  in  position  M  the  battery  circuit  is  broken  and 
the  magneto  alone  is  in  operation. 

A  button  located  in  the  coil  end  plate  will  produce  a  spark 
in  the  cylinder  that  is  on  the  power  stroke.    With  the  engine 
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in  normal  condition  a  light  and  momentary  pressure  on  the 
button  will  cause  ignition,  but  should  the  mixture  be  poor  in 
quality  or  the  motor  stiff,  it  will  be  necessary  to  crank.  With 
the  switch  in  the  B  position  cranking  will  produce  a  single 
contact  spark  on  the  breaking  of  the  battery  timing.  Under 
conditions  that  make  the  mixture  difficult  to  ignite  there  is  a 
vibrator  provided  which  may  be  locked  in  position  by  press- 
ing down  the  button  and  rotating  it  slightly  to  the  right. 
The  motor  is  then  cranked,  vibrator  sparks  will  be  produced, 
instead  of  a  single  spark,  which  will  tend  to  facilitate 
■luting, 

Remy  Constats  of  Three  Units 

The  Remy  Electric  Co.,  Anderson,  Ind.,  has  developed  a 
system  of  battery  ignition  which  it  has  designated  the  model 
100  magneto  typo  battery  ignition  system.  It  is  intended  for 
use  on  cars  that  are  equipped  with  electric  starting  and 
lighting  systems,  and  can  be  operated  on  either  a  6  or  12- volt 
circuit.  The  system  is  divided  into  three  units,  a  timer  dis- 
tributer, a  coil  and  a  switch.  The  timer  distributer  is 
mounted  on  any  convenient  shaft  driven  at  1-2  crankshaft 
speed,  the  coil  can  be  located  at  any  convenient  position  and 
the  switch  is  generally  placed  on  the  dash. 

Simplicity  and  lightness  are  features  of  the  breaker  mech- 
anism, which  is  a  closed  circuit  design.  The  rotating  half- 
time  shaft  carries  with  it  a  cam  which  has  as  many  faces  as 
there  are  cylinders.  Below  this  cam  C  is  shown  in 
connection  with  the  follower  F,  against  which  it  bears  in 
rotating.  The  follower  is  fiber  and  when  acted  upon  sep- 
arates the  contact  points,  one  of  which  is  carried  by  the 
movable  arm  A  and  the  other  is  located  on  the  ends  of  an 
adjusting  screw  which  passes  through  the  thick  block  B.  The 
two-contact  points  arc  normally  held  in  a  closed  position  by 
the  coil  spring  S  which  holds  the  arm  A.  With  this  mech- 
anism, us  the  shaft  rotates,  the  contact  between  the  primary 
points  is  broken  each  time  a  high  spot  on  the  cam  comes  in 
contact  with  the  fiber  follower,  thus  producing  a  high-tension 
spark. 


Above—  Breaker  mechanism 
tnd  timer  distributer  of  the 
IdKh  Magneto  Co.  battery 
system 

Right— The  Halladay  timer 
distributer 

EHtreme  right— The  breaker 
mechanism  and  the  timer 
distributer  of  the  Remy  com- 
pany 


The  distributer  mechanism  is  mounted  in  the  same  unit 
above  the  breaker  and  consists  of  a  radial  arm  keyed  to  the 
rotating  shaft  with  a  simple  spring  contact  bearing  against 
a  carbon  contact  piece  imbedded  in  the  Bakelite  distributer 
cover.  There  is  a  gap  between  the  distributer  points  and 
the  arm  which  the  high-tension  spark  jumps  on  its  way  to 
the  terminals  and  thence  to  the  spark  plugs.  By  leaving  the 
gap  between  the  distributer  on  the  high-tension  terminal 
point  wear  is  eliminated,  since  there  is  no  metallic  contact 
and  the  life  of  the  instrument  is  correspondingly  increased. 

The  Remy  battery  ignition  system  differs  from  others  in 
that  the  advance  and  retard  mechanism  is  entirely  separate 
from  the  distributer  cover.  When  the  timing  lever  is  moved 
the  cover  remains  stationary,  obviating  the  necessity  for 
moving  the  wires  and  avoiding  the  possibility  of  chafing  the 
wires  and  causing  leakage  in  the  high-tension  current. 

The  coil  is  designed  to  produce  a  spark  on  as  low  a  voltage 
as  2.5  for  a  6-volt  system,  and  therefore,  should  the  battery 
become  nearly  discharged,  a  spark  will  still  be  produced 
which  will  be  sufficient  for  ignition  purposes.  The  dimen- 
sions of  the  coil  are  not  great,  as  it  is  a  cylinder  2.75  inches 
in  diameter  by  4.25  inches  in  height.  The  condenser  is  a 
part  of  this  unit  and  is  fully  inclosed. 

The  switch  is  a  three-point  design  lettered  M,  O  and  B,  or, 
respectively,  Magneto,  Off  and  Battery.  The  lever  can  be 
locked  in  the  off  position  and  the  key  is  removable.  The  dis- 
tributer is  intended  to  be  mounted  to  rotate  in  a  predeter- 
mined direction.  The  only  change  necessary  for  a  change 
in  the  rotative  direction  of  the  shaft  i8  the  reversal  of  the 
distributer  segment,  which  is  marked  with  an  arrow  to  show 
the  preferred  direction  of  rotation. 

Halladay  Is  Ford  System 

The  L.  P.  Halladay  Co.,  Streator,  111.,  has  produced  a  unit 
coil  ignition  system  for  Ford  cars  consisting  of  a  combined 
timer  and  distributer  and  the  necessary  fittings  to  attach  it 
to  a  Ford  motor.  With  this  igniter  the  Ford  switch  is  em- 
ployed and  one  unit  of  the  regular  Ford  coil  equipment. 

Since  the  coil  and  switch  which  are  regularly  placed  on 
the  Ford  car  arc  employed  as  part  of  the  system,  the  prin- 
cipal feature  of  the  Halladay  part  of  the  outfit  is  the  timer 
distributer.  This  is  a  combined  unit  in  which  a  rotating 
shaft  carries  a  cam  which  acts  upon  a  follower  four  times 
during  a  revolution  of  the  distributer  shaft.  One  contact 
point  is  carried  on  a  flat  spring,  while  the  other  is  attached 
to  a  thick  post  on  the  end  of  an  adjusting  screw  by  means 
of  which  the  wear  on  the  points  is  taken  up.  The  cam  acts 
directly  on  a  flat  member  attached  to  the  part  carrying  the 
flat  spring  on  which  the  contact  point  is  mounted.  The  fol- 
lower is  held  against  the  cam  by  means  of  a  coil  spring. 

A  bracket,  which  forms  part  of  the  system,  is  supplied 
with  the  outfit,  and  this  takes  the  place  of  the  regular  Ford 
timer,  which  is  discarded  when  the  Halladay  system  is  in- 
stalled. 
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Brown-Lipe  Gearset  and  Starter  Unit 

Clutch  Can  Be  Used  to  Lighten  Starting  Effort 


T HER  10  are  several  points  in 
favor  of  locating  the  starter 
elsewhere  than  on  the  motor,  for 
the  latter  already  has  numcious 
accessories  and  fitting!)  to  curry. 
While  the  flywheel  application 
often  has  many  advantages,  it  is 
sometimes  not  convenient  to  ar- 
range a  place  for  the  starting 
motor,  so  gearbox  location,  if 
equally  efficient  in  operation,  has 
distinct  claims  to  notice.  Illus- 
trated herewith  is  a  new  prod- 
uct of  the  Brown-Lipe  Gear  Co, 
Syracuse,  N.  Y.,  which  has  been 
standardized  for  manufacture 
and  can  now  be  supplied  rapidly. 

On  the  floorboard  is  a  push  but- 
ton that  engages  sliding  gears  in 
the  box,  marked  A  in  the  illus- 
tration, and  this  also  throws  over 
the  switch  B.  As  soon  as  the  mo- 
tor picks  up,  the  starter  is  disengaged  automatically  both  by 
switch  and  by  gear  sliding,  so  there  are  no  extra  parts  in 
constant  operation.  The  makers  point  out  that  various  gear 
combinations  can  l>e  provided  to  suit  the  needs  of  motors  of 
various  sizes;  they  also  suggest  that  there  are  occasions  when 
the  starter  may  advantageously  be  employed  to  rotate  the 
clutch  while  the  latter  is  held  out  by  the  foot,  clutch  engage- 
ment being  gradual  as  the  motor  gathers  speed. 


New  Suction  Feed  System 

THE  idea  of  utilizing  the  depression  in  the  intake  to  lift 
gasoline  from  a  tank  located  below  a  possible  gravity 
feed  level  finds  expression  in  the  vacuum  carbureter  system 
which  is  made  by  the  Vacuum  Carbureter  Co.,  Detroit,  Mich., 
either  as  a  separate  attachment  for  carbureters  of  standard 
pattern,  or  as  a  complete  instrument  with  feed  apparatus  and 
carbureter  integral. 


Brown-Lipe  gearset  with  Weatlnghouse  starter.    A  la  atartlng  gear  and  B  show*  awlteh  control 


Suction  feed  carbureter  attachment  and  diagram  of  the  method  of  operation 


There  is  a  main  chamber  containing  a  float,  the  purpose  of 
which  is  to  control  two  small  valves  situated  at  the  top  of  its 
stem.  When  the  float  is  in  the  dropped  or  lower  position,  the 
lower  valve  is  open  and  this  uncovers  a  pipe  leading  to  a 
point  in  the  venturi  near  to  the  position  of  maximum  depres- 
sion. By  these  means  the  depression  in  the  venturi  is  trans- 
ferred to  the  float  chamber  and  gasoline  is  drawn  up  from 
the  main  supply  tank.  Alongside  the  float  chamber  is  a  sec- 
ond smaller  compartment  with  which  the  float  chamber  com- 
municates by  a  non-return  valve  A.  When  the  float  rises 
it  eventually  closes  the  little  valve  B  and  opens  the  other 
little  valve  C,  which  of  course,  equalizes  the  air  pressure  in 
the  float  chamber  and  in  the  secondary  compartment.  As 
the  air  pressure  is  equalized  the  gasoline  level  will  equalize 
likewise,  the  communicating  valve  A  opening  until  the  gaso- 
line has  settled  in  both  chambers,  whereupon  the  flout  falls 
and  returns  the  top  valves  to  their  original  setting,  which 
leaves  the  second  compartment  a  sealed  chamber. 

Now  the  jet  is  supplied  from  the  bottom  chamber  I)  and 
when  the  level  therein  drops  far  enough  a 
little  air  will  bubble  up  into  the  smaller  of 
the  gasoline  chambers  through  the  orifice  E. 
This  air  allows  gasoline  to  descend,  so  low- 
ering the  fuel  level  in  the  small  gasoline 
chamber  until  such  time  as  the  float  is  ngain 
high  enough  to  throw  over  the  top  valves 
and  recharge  both  chambers.  By  these 
means  there  is  maintained  an  ever  constant 
level  in  the  bottom  chamber  D.  In  the 
whole  system  there  are  only  the  three 
valves  A,  B,  and  C. 

A  flat  spring  F  is  mounted  above  the  float 
in  such  a  state  of  tension  that  it  tends  to 
hold  the  float  either  up  or  down;  when  in 
the  lifted  position  the  spring  prevents  the 
float  from  falling  till  there  has  been  a  fair 
drop  in  the  fuel  level,  and  it  likewise  holds 
down  the  float  until  a  considerable  rise  has 
occurred.  This  guards  against  fluttering  or 
unsteady  action. 
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Original  Knight  Racing  Motor 

Special  Features  May  Be  Used  Again  in  American 
Development  of  Design 


TT  was  in  the  Tourist  Trophy  race  in  the  Isle  of  Man  last 
■*■  June  that  the  Knight  motor  made  its  first  entrance  to  the 
racing  field  in  England,  and,  though  the  Minerva  Co.  had 
practically  no  experience  of  racing,  the  success  of  the  car  was 
really  remarkable.  It  was  understood  at  the  time  that  .some 
of  the  special  features  of  the  design  had  proved  good  and 
some  less  satisfactory,  so  it  will  be  interesting  to  compare 
the  Knight  motor  to  be  used  for  American  racing  with  the 
Minerva  in  order  to  see  what  details  have  been  perpetuated. 
The  Minerva  engine's  dimensions  were  3.54  inches  bore  and 
5.1  inch  stroke,  the  most  striking  difference  in  construction  be- 
ing that  the  sleeves  were  operated  by  two  shafts  instead  of 
one — like  a  T-head  poppet  valve  motor.  The  sleeves  were 
lifted  from  one  side  only  and  the  use  of  two  shafts  was  to 
permit  double  sized  bearings  for  the  little  sleeve  connecting- 
rods.  At  the  foot  of  each  cylinder  there  was  a  supplementary 
exhaust  port  opened  and  closed  by  the  sleeves  and  this  was 
responsible  for  a  great  loss  of  oil  and  heavy  smoking.  Chas. 
Y.  Knight  was  reported  as  having  declared  his  intention  of 
trying,  in  any  future  racing  motors,  the  experiment  of  using 
the  bottom  ports  as  intakes  instead  of  exhaust  outlets,  but 
be  this  as  it  may,  the  additional  port  area  has  a  great  effect 
on  the  power. 


There  was  a  double  lubricating  system,  an  ordinary  gear 
pump  supplying  the  drilled  crankshaft,  while  a  special  plun- 
ger pump  supplied  the  sleeves.  This  pump  sent  oil  under 
pressure  to  a  cavity  in  the  cylinder  wall  and  also  sucked  it 
back  from  the  .same  place,  the  idea  being  to  insure  a  supply 
to  the  sleeves  and  to  prevent  the  accumulation  of  such  pres- 
sure that  oil  could  be  pumped  actually  into  the  combustion 
space.  The  outer  sleeve  was  drilled  with  many  large  holes, 
partly  to  decrease  its  weight  and  partly  to  allow  oil  to  pass 
to  the  inner  working  surface. 

In  this  design  the  usual  silent  chain  was  replaced  by  spur 
gearing,  since  the  latter  suited  better  for  driving  two  sleeve 
shafts  and  noise  was  of  no  importance. 

The  difficulty  with  the  Knight  motor  for  racing  is  to  get 
sufficient  port  opening  in  conjunction  with  sufficient  overlap 
of  the  sleeves  effectually  to  close  the  ports  during  the  working 
stroke,  but  the  sleeves  allow  supplementary  ports  to  be  used 
without  their  drawbacks  as  found  on  an  ordinary  motor,  be- 
cause they  can  be  opened  and  closed  as  desired  instead  of  be- 
ing open  continuously.  Thus  it  is  almost  certain  that  some 
sort  of  additional  porting  will  be  employed  on  the  new  designs 
even  though  it  may  be  quite  different  from  that  of  the 
Minerva  motor. 


Section  of  Mlnerva-Knlght  racing  motor  u**d  auccaaaf  ully  In  late  of  Man  Tourlet  Trophy  contest 
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Vibration 

HARDLY  is  it  possible  to  design  a  machine  that 
will  not  vibrate  in  some  part  or  other,  and  the 
make  up  of  the  automobile  renders  it  particularly 
prone  to  produce  vibrations  within  the  range  that 
makes  them  unpleasant  to  the  occupants.  In  most 
machinery  vibration  can  be  damped  greatly  by  in- 
creasing the  mass  of  the  parts  or  the  rigidity  of  the 
foundation,  but  an  automobile  has  no  foundation  and 
it  is  impossible  to  add  to  its  weight.  It  has,  there- 
fore, been  the  task  of  automobile  engineers  to 
eliminate  vibration  by  scientific  design,  and  in  it 
they  have  been  remarkably  successful,  the  more  so 
when  it  is  remembered  that  there  is  no  common  ma- 
chine having  parts  so  highly  stressed  in  proportion 
to  their  size. 

There  are  not  only  vibrations  arising  from  the 
engine  to  be  considered,  but  those  created  by  the 
road,  by  the  gearing,  by  the  universal  joints  and  by 
the  bending  of  the  chassis  frame  under  varying  load, 
for  example.  The  elimination  of  engine  vibration 
has  been  a  special  study  for  a  long  time,  and  it  was 
one  of  the  principal  causes  of  the  introduction  of  the 
six-cylinder  motor,  which,  when  manufactured, 
proved  to  have  peculiar  vibratory  habits  of  its  own. 
These  latter  have  had  a  great  influence  upon  the 
present  experiment  with  eights,  since  to  free  the 
six  from  all  vibration  though  possible,  is  distinctly 
costly. 


Meanwhile  road  vibration  is  obtaining  almost  as 
much  attention,  for  there  is  a  fresh  wave  of  enthu- 
siasm for  the  improvement  of  springs,  and  gearing 
shows  the  attention  given  to  it  by  the  growth  of  the 
worm  and  the  spiral  bevel — for  though  these  have 
their  reason  in  the  desire  to  reduce  noise,  what  is 
noise  but  another  word  for  vibration?  Yet  in  all 
these  things,  motors,  springs  or  gears,  we  are  a  long 
way  yet  from  finality  in  design,  and  perhaps  further 
yet  in  the  matter  of  choosing  material  and  handling 
it  when  chosen.  It  is  a  curious  fact  that  the 
approach  to  a  standard  type  of  machine  always 
serves  to  show  up  its  faults— it  was  the  general  use 
of  six  cylinders  which  proved  that  the  original 
makers  of  small  quantities  had  not  been  getting  the 
best  results  possible:  so  it  might  be  said  as  a  gen- 
eral rule  that  we  only  begin  properly  to  understand 
a  feature  of  automobile  design  a  year  or  two  after 
it  has  become  standard  practice.  At  present  vibra- 
tion pure  and  simple,  or  the  noise  that  arises  from 
vibration  are  the  most  noteworthy  faults  in  auto- 
mobiles and  nearly  all  recent  changes  have  been 
aimed  at  their  reduction. 

Tire  Prices 

ALTHOUGH  the  progress  of  the  various  branches 
of  the  automobile  and  accessory  industries  has 
been  steady  and  apparently  inevitable  since  their 
inception,  the  revision  of  tire  prices  is  one  of  the 
most  encouraging  signs  of  rapid  improvement  in 
conditions  that  has  been  visible  for  some  time. 

For  years  the  list  prices  of  our  tire  companies 
have  been  gradually  coming  down,  with  the  excep- 
tion of  the  brief  period  of  panic  last  summer  when 
the  European  war  threatened  to  cut  off  our  rubber 
supply,  but  also  for  years  the  man  who  knew  could 
always  buy  new  tires  at  prices  far  below  those  listed 
by  the  maker  and  which  were  meekly  paid  by  the 
uninitiated.  The  experienced  car  owner  or  driver 
who  knew  how  to  link  together  the  chain  of  possible 
discounts  secured  his  tires  at  a  reasonable  rate  while 
the  tyro  was  at  the  mercy  of  the  unscrupulous 
dealer. 

The  prices  now  in  effect  are  apparently  much  more 
sensible,  being  based  on  manufacturing  costs  and  a 
rational  degree  of  profit  for  maker  and  dealer.  The 
intricate  system  of  discounts  is  abolished  and  hence- 
forth the  man  who  buys  tires  will  do  so  on  a  busi- 
ness-like basis.  Better  manufacturing  methods  and 
improved  factory  facilities,  together  with  the  lower 
price  of  rubber,  have  made  possible  the  reduction  of 
prices  so  that  the  matter  of  tire  expense  will  not  now 
be  so  great  a  bugaboo  to  the  man  who  wants  to  buy 
a  car  as  in  the  past.  Everyone  concerned  is  to 
be  congratulated  upon  the  good  sense  of  adopt- 
ing business-like  sales  principles  and,  even  more 
strongly,  upon  giving  the  automobile  public  a  square 
deal.  The  dealer  is  also  benefited  because  he  can 
adhere  strictly  to  his  price  list  and  does  not  have  to 
be  constantly  combating  the  arguments  of  customers 
who  claim  that  they  know  of  instances  where 
acquaintances  have  purchased  the  same  make  of 
tire  for  less  money. 
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138,250  Carloads  in  1914  Car  Shipments 

14  Per  Cent.  Gain  Over  1913— Each  Freight  Car  Carried  Two  to  Six  Automo- 
biles—N.  A.  C.  C.  to  Fight  Increases  in  Railroad  Charges 


NEW  YORK  CITY,  Feb.  8— At  the  last  meeting  of  the 
directors  of  the  National  Automobile  Chamber  of  Com- 
merce it  was  reported  that  the  shipment  of  automobiles  from 
factories  of  this  country  in  the  year  11)14  reached  the  tre- 
mendous volume  of  138,250  carloads,  each  car  usually  con- 
taining from  two  to  six  complete  automobiles  and  in  some 
cases  more  when  the  machines  were  taken  apart  to  a  greater 
extent  than  is  ordinarily  the  case.  This  is  about  14  per  cent, 
greater  than  the  cars  required  for  the  shipping  of  automobiles 
in  the  year  1913  and  is  easily  one  of  the  most  important  items 
of  traffic  in  high  grade  manufactured  articles  handled  by  the 
railroads,  whose  earnings  on  these  shipments  are  now  esti- 
mated at  upwards  of  $15,000,000  per  year. 

The  tr»(llc  committee  alio  reported  that  the  trufllc  depart  meiit 
had  conducted  u  meeting  of  the  :iHM<«-laU<iri'«  representatives  at 
Detroit.  January  -0,  at  which  all  details  of  freight  cbuwiricalion 
relating  to  the  various  kinds  of  self-propelling  vehicles  were  care- 
fully gone  over  and  that  this  matter  was  further  considered  at  a 
meeting  with  the  uniform  classification  committee  of  the  railroads 
at  Chicago.  January  2i. 

The  department  Is  taking  a  keen  interest  in  further  proceedings 
before  the  Interstate  Commerce  Commission  on  the  proposed  extra 
charge  by  railroads  for  placing  cars  on  factory  sidings.  This  serv- 
ice has  always  been  considered  as  Included  In  the  freight  rate  on 
automobiles  as  well  as  on  all  other  kinds  of  freight,  and  It  Is 
expected  that  the  N.  A  C.  C.  and  nil  other  shipping  Interests  will 
resist  to  the  utmost  any  effort  to  charge  more  for  placing  cars  on 
terminals  provided  on  private  property  than  If  the  manufacturers 
made  use  of  the  railroads'  own  terminals,  which  are  purchased  and 
maintained  at  great  expense  to  the  carriers  and  would  certainly 
have  to  be  enlarged  many  times  If  all  shippers  used  them. 

Another  matter  that  the  traffic  department  Is  strongly  resisting  Is 
a  suggestion  by  some  of  the  southern  railroads  that  automobiles 
be  acceped  for  shipment  only  when  tops  are  removed  or  that  a 
higher  rating  be  charged:  also  a  requirement  that  automobiles  must 
In  nil  cases  be  covered  when  shipped  and  that  detachable  parts 
must  be  removed  and  packed  In  Iron-bound  boxes. 

New  York  January  Registrations  $564,010 

Albany,  N.  Y.,  Feb.  6 — Motorists  contributed  more  than 
$500,000  during  January,  1915,  or  nearly  $200,000  over  the 


amount  paid  in  the  same  period  last  year,  despite  a  loss  of 
approximately  $40,ii00  due  to  a  half  fee  provision  for  cars 
registered  for  4  vears  previous,  according  to  a  statement 
issued  yesterday  by  Secretary  of  State  Francis  M.  Hugo. 
Secretary  Hugo's  figures  also  show  that  more  business  was 
handled  by  the  automobile  bureaus  during  the  first  month  of 
this  year  than  during  all  of  January  and  February  in  1914,  or 
the  first  3  months  in  1913. 

Last  month  a  total  of  $504,010.50  was  collected  from  05,155 
owners  and  32,7;i;i  chauffeurs.  The  New  Yolk  office  registered 
40.103  owners,  29,079  chauffeurs,  taking  in  $:;71,47.%5U,  while 
during  the  same  period  last  year  26,392  owners.  27,707  chauf- 
feurs and  $290,4*3  were  attended  to.  The  Buffalo  branch 
handled  14,170  owners,  3,500  chauffeurs,  collecting  5119,150 
against  5.418  owners,  1,299  chauffeurs  and  $4\590  con- 
tributed in  1914.  The  Albany  bureau  registered  11,182 
owners,  3,491  chauffeurs,  from  whom  $88,899  was  collected, 
although  last  year  only  5,418  owners.  2,700  chauffeurs  and 
$50,025  were  accounted  for.  The  deficit  due  to  half  fees 
amounted  to  $39,140,  of  which  sum  $20,287.50  arose  in  New 
York,  $0,752.50  in  Buffalo  and  $0,100  in  Albany. 

Trenton.  N.  J.,  Feb.  5— Automobile  licenses  in  New  Jersey 
for  January,  1915,  amounted  to  $259,835,  an  increase  of  40 
per  cent,  over  December,  1914.  The  yearly  income  to  the 
State  is  $1,140,000.  Registrations  of  2.5.839  motor  vehicles 
were  made  during  the  past  month,  againRt  18,045  in  Jan- 
uary, 1914. 

OLYMPIA,  Wash.,  Feb.  2— There  were  741  motor  vehicle 
licenses  issued  during  the  month  of  January  to  automobile 
owners  in  the  State  of  Washington,  as  compared  with  319 
during  January,  1914,  an  increase  of  132  per  cent- 

Nkw  York  City,  Feh.  8  Frank  H.  Bo  wen  has  been  ap- 
pointed manager  of  the  Rales  department  New  York  branch 
of  the  Locomobile  Co.  of  America.  Mr.  Bowen  has  been  with 
S.  G.  V.  and  Simplex  during  the  past  6  years.  John  F. 
Plummer,  New  York  manager  of  the  company  states  that  the 
territory  of  this  branch  has  been  extended  to  include  the 
entire  state,  both  wholesale  and  retail,  and  agencies  will  be 
established  in  some  of  the  larger  cities. 


1,279  Trucks  Exported  in  December 


T17  ASHINGTON,  D.  C,  Feb.  9— Special  Telegram—  De- 
*™  mand  for  trucks  for  European  war  purposes  is  indi- 
cated in  export  figures  issued  today  by  the  Bureau  of  Statis- 
tics. In  December  last  1,279  commercial  vehicles,  valued  at 
$3,387,729  were  exported,  together  with  1,297  passenger  cars, 
valued  at  $998,698.  In  December,  1913,  eighty-eight  com- 
mercial cars  valued  at  $100,660  and  2,301  passenger  cars, 

During  the  calendar  year  number  of  commercial  cars  ex- 
ported increased  from  1,009  worth  $1,686,807,  in  1913.  to 
3,430,  value  $8,985,756  in  1914,  while  the  number  of  pas- 
senger cars  decreased  from  25.880,  worth  $25,343,644  to 
22,335.  value  $19,521,708  during  the  same  period. 

3,500  Franklins  for  1915 

Syracuse,  N.  Y.,  Feb.  6 — It  is  announced  that  plans  have 
been  made  by  the  Franklin  Automobile  Co.,  to  increase  its 
production  to  3,600  cars  a  year.  It  is  stated  that  this  is  a 
40  per  cent  increase  over  last  year.  This  shows  a  steady 
increase  for  this  company  for.  the  past  years  as  the  1914 
production  was  stated  to  be  30  per  cent,  greater  than  that 
of  1913. 

At  the  annual  meeting  held  last  week,  the  company  elected 
directors  and  officers.  The  H.  H.  Franklin  Mfg.  Co.,  president, 
H.  H.  Franklin;  vice-president,  John  Wilkinson;  secretary 


and  treasurer,  F.  A.  Barton.  The  directors  are  the  officers 
and  E.  H.  Dann,  G.  H.  Stilwell,  A.  T.  Brown,  W.  C.  Lipe  and 
Arthur  Holmes.  For  the  Franklin  Automobile  Co.  the  officers 
are:  President,  H.  H.  Franklin:  vice-president,  Arthur 
Holmes;  secretary  and  treasurer,  F.  A.  Barton.  The  direc- 
tors are  the  officers  and  E.  H.  Dann  and  John  Wilkinson. 

Heisinjt  Is  Moon  Chief  Engineer 

St.  Louis,  Mo.,  Feb.  8— G.  F.  Heising  has  succeeded  L.  F. 
Goodspecd  as  chief  engineer  of  the  Moon  Motor  Car  Co.,  this 
city,  Mr.  Goodspeed  having  resigned  on  February  1.  Mr. 
Heising  still  retains  his  grasp  upon  the  purchasing  depart- 
ment, and  is  assisted  by  C.  W.  Burst,  who  was  formerly 
assistant  superintendent 

Weedsport.  N.  Y.,  Feb.  8— The  Whitwood  Corp.,  manu- 
facturer of  commercial  vehicles,  this  city,  will  disorganize 
that  corporation  and  will  discontinue  the  business.  The  com- 
pany terminates  its  existence  without  financial  embarrass- 


Republie  Truck  Declares  100  Per  Cent  Dividend 

Detroit,  Mich.,  Feb.  9— Special  Telegram—  A  dividend  of 
100  per  cent  was  declared  payable  todav  at  the  annual  meet- 
ing of  the  stockholders  of  the  Republic  Motor  Truck  Co., 
Alma,  Mich. 


Digitized  by  Google 


294 


THE  AUTOMOBILE 


February  II,  19U 


$l,000,000forLozier- 
New  Co.  Promised 

Creditors  May  Receive  30  Per  Cent — 
Plattsburg  Plant  May  Remain 
Closed  or  Be  Sold 

DETROIT,  MICH.,  Feb.  6— An  even  million  dollars  was 
bid  and  accepted  yesterday  for  the  total  assets  of  the 
bankrupt  Lozier  Motor  Co.  The  purchasers  are  the  Frank 
Brothers  Iron  &  Metal  Co.;  the  Harris  Bros.,  Co., — both  of 
Detroit;  Theodore  Fricdborg,  and  Charles  Shongood,  both  of 
New  York.  The  first  three  parties  are  in  the  metal  and  ma- 
chinery business  and  Shongood  is  a  United  States  auctioneer, 
in  New  York. 

Speaking  about  the  future  plans  of  the  purchasers,  Samuel 
Frank  stated  that  the  Lozier  Motor  Co.,  will  be  operated  as 
a  going  concern  within  the  next  10  days  and  a  new  company 
will  be  organized  with  sufficient  capital  to  permit  the  im- 
mediate re-opening  of  the  plant.  There  is  a  possibility  that 
the  Plattsburg  property  will  remain  closed  for  the  time  being 
or  disposed  of  to  other  parties. 

The  total  assets  of  Ihe  Ix>xler  company  hud  been  ui>prnlhed  by 
that  concern  at  H.h*9,»72.6:i.  but  the  appraiser!?  of  the  Detroit 
Trust  Co..  trustee,  flirured  the  liquidation  value  of  the  quick  nasela 
.it  Sl,366,r.M  46  and  the  land  and  bulldlnxa  at  »<*««.>7J. 23.  as  a 
going  concern,  or  the  total  nraeti  at  12,231, 4.17, 69 

It  la  estimated  that  after  nil  the  e*penite»  are  paid, 
court  fees,  attorney's  bills,  etc,  there,  will  be  miftUlent  funds  to 
eventually  pay  about  30  per  rent   of  their  claims  to  the 


Rolls-Royce  Profits  Decrease  $71,500 

London,  Eng.,  Feb.  3 — Profits  of  the  Rolls-Royce,  Ltd., 
decreased  $71,600  in  1914,  compared  with  the  previous  year. 
A  dividend  of  10  per  cent,  was  recommended  instead  of  the 
20  per  cent  in  1913.  The  loss  in  earnings  and  lower  dividend 
rate  were  due  entirely  to  the  war.  Net  profits  in  1914  were 
$384,255  against  $455,920  in  1913.  The  dividend  of  10  per 
cent,  was  earned  three  and  one-half  times  over. 


The  company  has  been  exceptionally  prosperous  in  past 

hi 

I  to  the  entire  capital  s 

original  shareholders. 


years,  and  in  the  last  8  yearB  and  8  months  has  paid  out  in 
dividends  a  sum  equal  to  the  entire  capital  subscribed  by  the 


The  situation  caused  by  the  war  was  saved  to  a  large  extent 
by  the  acceptance  of  orders  for  ordnance,  which  while  yielding 
little  profit,  kept  the  factories  running  and  the  men  em- 
ployed. The  production  of  motor  chassis  has  already  re- 
covered to  half  the  maximum  before  attained. 

Kelly-Springfield  Profits  Gain  $939,194 

New  York  City.  Feb.  9— The  Kelly-Springfield  Tire  Co., 
which  closed  its  fiscal  year  December  31,  1914,  reports  a  net 
increase  in  income  of  more  than  100  per  cent.  The  gross 
profit  for  the  year  increased  $939,194,  the  net  income  being 
$1,215,143.  During  1913,  the  income  was  but  $559,543.  Lib- 
eral reserves  have  been  made  for  bad  and  doubtful  accounts 
receivable  and  the  inventories  of  merchandise  and  materials 
which  increased  $663,757  during  the  year  have  been  priced 
at  cost  with  crude  rubber  at  less  than  the  market  prices  pre- 
vailing at  the  end  of  the  year.  Out  of  the  earnings  a  sinking 
fund  of  2  per  cent,  has  been  set  aside  for  dividends  on  the 
6  per  cent  preferred  stock. 

1914  1B13 

•  irons  profit  »2.20J.7«1  mm  »l.2t>4...«; 

M,,eratlnK  and  administrative  expense      1. "14.01". 7"  71K.lv. 

Net  operating  Income  1.I81I.7C.S7  54S.37* 

Other  Income   4l.S7l.3S  43.37*; 

Total    Income  11.215.1 43.71  $         '  : 

The  balance  sheet  of  the  company,  as  of  December  31.  1914, 
shows  assets  as  follows:  Cash,  J380.414.K1;  notes  and  ac- 
counts receivable  of  respectively  $114,302.31  and  $533,832.78. 
less  reserve  for  bad  debts  and  discounts  of  $134,8441.02,  total 
$513,289.07;  inventories  at  cost.  $1 .795.3fi5.33,  less  the  de- 
ferred charges  to  operations  of  $28,335.72  makes  the  cur- 
rent assets,  $2,717,404.93. 

Liabilities  are  as  follows:  Accounts  payable.  $(>1,099.32; 
accrued  charges.  $49,428.13;  dividends  and  interest  payable, 
$143,049,  making  the  current  liabilities.  $253,576.45;  50-year 


sinking  fund  4  per  cent,  income  debenture  bonds,  $270,000; 
capital  stock,  $8,665,400;  sinking  fund  for  redemption  of 
stock  and  bonds,  $201,537.94. 

Gray  &  Davis  1914  Sales  $4,000,000 

Boston,  Mass..  Feb.  6 — The  gross  sales  of  Gray  <6  Davis 
for  1914,  are  understood  to  be  $4,000,000,  a  new  high  mark 
The  first  6  months  registered  sales  of  $2,500,000,  the  final 
half  year  tapering  off  normally  to  around  $1,600,000.  The 
earnings  for  the  full  year  were  in  excess  of  $300,000,  over 
two-thirds  of  which  was  contributed  in  the  6  months  to  June 
30.  At  this  rate,  earnings  upon  the  preferred  stock  are 
equivalent  to  about  six  times  the  dividend  requirements,  the 
outstanding  preferred  having  increased  from  $500,000  to 
$750,000  during  the  year. 

Studebaker  Earnings  Amount  to  $4,000,000 

South  Bend,  Inc.,  Feb.  6 — The  Studebaker  Corp.,  this  city 
and  Detroit,  is  reported  to  have  earned  $4,000,000  in  1914. 
The  exact  figures  are  not  available  as  yet,  as  the  financial 
report  is  still  in  the  hands  of  the  accountants.  After  taking 
out  the  $900,000  for  the  preferred  stock  dividend,  $3,100,000  is 
left  for  the  common,  or  approximately  11  per  cent  on  the 
$27,931,600  outstanding.  This  compares  with  $1,003,338  or 
3.59  per  cent,  for  the  common  in  1913. 

South  Bend,  Ind.,  Feb.  3 — A  dividend  of  1  3-4  per  cent, 
was  declared  by  the  Studebaker  Corp.  to  its  stockholders.  The 
annual  session  of  the  directors  was  held  at  the  South  Bend 
offices  yesterday,  the  declaring  of  the  dividend  being  the  fea- 
ture of  the  meeting.  The  dividend  declared  is  payable  on 
March  1  to  all  stockholders  of  record  on  February  20. 

"   Automobile  Securities  Quotations 

XT  EW  YORK  CITY,  Feb.  8— Although  the  general  tone  of 
1>I  the  market  was  somewhat  unsteady  during  the  past 
week  the  prevailing  tendency  of  prices  may  be  characterized 
as  upward.  Kelly-Springfield  Tire  continued  strong,  the  com- 
mon going  up  10  points  and  the  second  preferred  5.  Willys- 
Overland  common  gained  6  1-2  and  the  preferred  2,  while 
Maxwell  common  gained  3-4,  first  preferred  4  1-4  and  second 
preferred  2.  Studebaker  common  gained  4  5-8  and  preferred 
2  1-2.  Tire  companies  also  showed  slight  gains.  At  the  end 
of  the  week  nearly  all  the  stocks  either  were  quoted  at  the 
same  figure  as  last  week  or  somewhat  higher,  there  being  only 
five  instances  of  lower  prices. 

-1914  , 


Bid 

><v> 


Ajaxlinrh   Rubber  Co.  com  

Ajax  tmeh  Robber  Co.  pfd. 

Aluminum  Curing*  I'M  

J.  I.  C..vr  pfd  

Chalmers  Motor  I  «.  coo  

Chalmers  Motor  Co.  pfd  

KJrelric   StoraRC   Hattery  Co.  ,  

Fire-tone  Tire  ,t  R  ilihc-r  Co  com 
Fitr,tonr  Tire  &  Rubber  IV  pld . 

General  Mooo*  Co  com.  

<.mrt.il  Motors  <V  pl.l  

It.  F.  (oKi'lrich  Co.  com  

II.  F.  <;.,o,lrich  Co.  t.f.l  

li.ioHvc.ir  "l  ire  \  RuMvrr  Co  con 
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tifay  &  Dam.  Iw  ,  plil .  

International  Motor  Co.  co-iv  

International  Moo  r  Co.  pf,l  
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Kellv  Springfield  Tire  Co.  Ixt  (<T<1.  .  .  . 

Krlly-Spfinitt'icltl  Tirr  Co.  :,|  pit!  

Maxwell  Motor  Co   com   ..  . 
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it 


New  Departure  M  f s  Co. 
NVw  Depattnr*  Mf<  Co 
Packard  Motor  ftl  Co.  i 


Packard  Motor  (  nr  C...  ,,f.|    of 

I'eerJen  Motor  Car  Co.  com. 
Prrrlo-  Motor  Car  Co  rf.| 
PortaK.  RtsMirr  Co.  wn.  .... 
■"   ■tail'-  Robber  Co    pf,l.  . 
■o  Mo 
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•Rro  Motor  Truck  Cn 
♦Reo  Motor  Car  Co.. 
Sphtdorf    K'cctrir  Co 
Stewarr  W.irnrr  Soo-.J 
Stewart-Warner  Spr- A    Corv.   {if  I 
Sonlrb.krr    Corporation    com  .... 
Sflile!  aker   Corporation    |,l,l  ... 
Sv>,nrl-.art  Tit*  S  Knbbrr  Co 

Trx-,<  Company  

V.  S.  Rubber  Co.  com  

V   S   Robber, Cn.  pfd   I"!  U 

Va-  miin  <  111  Co.  .   

White  Co.  pfd  
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To  Reorganize 

Krit  Company 


Winternitz  Buys  Assets  of  Car  and 
Sales  Concerns  for  $120,000 
—Will  Build  New  Cars 

DETROIT,  MICH..  Feb.  6— The  combined  assets  of  the 
Krit  Motor  Car  Co.,  and  the  Krit  Sales  Co.,  which  had 
been  appraised  by  these  companies  at  a  total  of  $879,347.97 
and  by  the  official  appraisers  at  $210,436  were  purchased  yes- 
terday for  $120,000  by  Samuel  Winternitz  &  Co.,  Chicago,  the 
sale  being  confirmed  by  the  referee  in  bankruptcy. 

In  commenting  upon  the  purchase,  the  Winternitz  company 
said  that  it  is  its  intention  to  re-organise  the  Krit  concern. 
An  announcement  will  be  made  as  soon  as  the  plans  have  been 
perfected.  "We  are  going  to  complete  all  the  unfinished  cars 
and  with  the  material  on  hand  build  new  ones,  and  hope  to 
have  the  re-organized  company  in  running  order  very 
shortly,"  said  one  of  the  officials  of  the  Chicago  company. 

The  Phlriijco  »-onrt*rn  made  a  ilepoeill  of  $12,000  and  also  raw  & 
boml  of  ISj.Ofln  to  guarantee  that  It  will  k«p  It*  cngnupmrtit,  the 
twml  being-  given  to  Krnnk  W  Rlnir,  of  the  ITnlon  Truwt  Co..  trustee 
for  the,  Krit  Motor  Car  Co..  and  to  Henry  laitmiliile,  trustee  for  the 
Krit  Saleo  Co.  It  w>»  also  agreed  that  If  the  totul  amount  of 
J120.000  in  paid  within  »«  days  a  discount  of  !!•!  per  rent  ,  or 
$3,000,  will  b*  allowed 

For  its  jmr<  ha.iinic  price  the  Winternitz  company  obtained  stock 
of  material,  finished  and  unfinished  cars  and  chassis,  having  a  total 
value  of  1161  ,.">4f>.»3  ;  factory  equipment,  tools,  Jilts,  office  furniture, 
etc.,  valued  At  $21,4&3.71  ;  patterns,  dies,  drawings  valued  at  $2,500. 
ten  cars  and  trucks  used  by  the  Krit  plant  and  valued  at  $3.3?f> 
equity  In  buildings,  land  and  In  land  contract  covering  the  premise* 
on  which  the  Krit  Moto'  Car  Co.  Is  located,  valued  at  »l".i'"0 
stocks  of  pnrts.  tools,  supplies,  office  furniture  ami  fixtures,  located 
in  the  Philadelphia  branch,  valued  at  $S.i«1.2S 


Michigan's  1914  Exports  $7,890,290 

Detroit,  Mich.,  Feb.  4 — The  total  value  of  the  auto- 
mobiles, parts  and  accessories  exported  in  1914  by  the 
manufacturers  located  in  the  state  of  Michigan  was  $7,- 
890,230.  From  this  total  $6,108,677,  or  77  per  cent.,  is 
credited  to  Detroit  manufacturing  concerns. 

The  exports  from  Michigan  consisted  of  4,961  passenget 
cars  of  a  total  value  of  $4,693,792,  or  an  average  of  $946 
per  car;  273  trucks  and  delivery  vehicles  valued  at  $404,87:). 
or  an  average  of  $1,483  each;  automobile  parts  and  acces- 
sories valued  at  $2,695,788  and  $95,777  worth  of  tires,  which 
are  now  recorded  separately. 

Detroit  naturally  was  the  center  of  the  export  business 
and  of  the  total  of  4,961  passenger  cars  exported  last  year 
1,923  or  80  per  cent,  were  shipped  from  this  city,  also  174 
out  of  the  total  of  273  trucks,  or  63  per  cent.  Compared  with 
1913  there  was  a  decrease  of  200  in  the  number  of  pnssenger 
cars  exported  and  fifty  in  the  number  of  trucks.  For  some 
countries  the  exports  were  heavier  than  in  1913,  for  others 
there  was  a  great  decrease.  For  instance  only  ninety-six 
passenger  cars  were  shipped  to  South  Africa  last  vear  as 
compared  with  719  in  1913.  The  number  shipped  to  England 
in  1914  was  1,946,  or  338  more  than  in  1913. 

Cleveland  Plants  Busy  On  War  Orders 

Cleveland,  O..  Feb.  5— Authentic  information  in  Cleve- 
land financial  circles  discloses  an  order  received  by  the 
Vihite  Co.,  from  the  Russian  government  for  500  2-ton  and 
500  3-ton  trucks,  at  an  estimated  cost  of  something  over 
$2  000,000.  White  company  officials,  however,  have  main- 
tained secrecy  regarding  their  foreign  business. 

The  Peerless  plant  has  been  busy  several  weeks  on  a  con- 
tinuous order  from  the  British  government  for  tin  unstated 
''Umber  of  trucks.    Snares  of  the  Peerless  Motor  Car  Co. 
k«ve  developed  a  much  stronger  demand  in  the  Cleveland 
Market  and  it  was  inferred  that  the  company  had  increased 
/*»  weekly  output  for  early  shipment.  Stock  of  the  company 
risen' from  a  weak  market  around  $15  a  share  to  a  strong 
^irJret  at  above  $20  a  share. 

The  activity  of  the  allied  governments  in  placing  orders 


for  war  munitions  and  supplies  is  coincident  with  the  com- 
pletion of  arrangements  by  J.  P.  Morgan  &  Co.,  of  New  York 
to  act  as  representatives  of  the  British  government  in  this 
country.  The  Wall  street  financial  firm  has  named  Edward 
K.  Stettinius,  president  of  the  Diamond  Match  Co.,  as  its 
commercial  agent  to  handle  foreign  business. 

Troy,  O.,  Feb.  3 — A  cable  order  has  been  received  from 
the  French  government  by  the  Troy  Wagon  Works  Co.,  this 
city,  for  350  motor  truck  trailers  at  $1,256  each. 

Ordnance  Officer  to  Buy  Trucks 

Washington,  D.  C,  Feb.  6— The  war  department  today 
issued  orders  to  Capt.  J.  B.  Rose,  ordnance  department,  to 
proceed  to  the  works  of  the  Packard  Motor  Car  Co.,  Detroit, 
Mich.,  "on  official  business  pertaining  to  the  procurement  of 
armored  automobiles  for  tnc  ordnunce  department."  The 
issuance  of  this  order  indicates  the  United  States  army  has 
decided  to  procure  new  armored  cars  of  the  types  that  have 
been  so  efficient  in  the  Europeun  conflict. 


Government  Wants  Truck  Estimates 

Washington,  D.  C,  Feb.  6 — The  secretary  of  the  treasury 
has  issued  a  call  for  sealed  proposals  for  furnishing  the  va- 
rious executive  departments  in  this  city  with  gasoline  and 
electric  trucks  during  the  fiscal  year  beginning  July  1,  next. 
The  bids  will  be  opened  at  2  o'clock,  March  10,  by  the  gen- 
eral supply  committee.  The  number  of  trucks  required  is 
not  given.  Strict  specifications  have  been  issued  to  which 
bidders  must  closely  adhere. 

Detailed  information,  together  with  proposal  blanks,  can 
1m?  obtained  upon  aplication  to  the  General  Supply  Committee, 
Auditor's  Bldg.,  this  city. 

New  York  City,  Feb.  6 — The  American-La  France  Fire 
Engine  Co.,  Inc.,  reports  for  the  year  ended  December  31  last 
net  profits  $350,645  and  a  surplus  after  7  per  cent,  dividends 
on  tne  preferred  stock  of  $210,645.  The  profit  and  loss  bal- 
ance on  December  31  last  was  $310,208.  As  compared  with 
the  previous  year,  the  net  earnings  show  a  gain  of  $112,491. 
As  a  result  of  favorable  earnings  for  1914,  the  directors  have 
declared  a  dividend  of  1  per  cent,  on  the  common  stock,  pay- 
able February  15  to  stock  of  record  February  1.  The  com- 
pany has  $2,000,000  7  per  cent,  preferred  stock,  and  $1,450,- 
000  common  stock,  with  $51,325  first  mortgage  bonds. 


Market     Reports    for    the  Week 

NEW  YORK  CITY,  Feb.  9— This  week's  market  reports 
were  fairly  steady  with  the  exception  of  a  few  fluctua- 
tions in  the  cottonseed  oil,  tin  and  tire  scrap  prices.  Cotton- 
seed oil  rose  to  $7.15  and  then  closed  at  $7.00  at  a  drop  of 
$0.12  per  barrel;  tin  went  below  and  then  above  its  opening 
price  and  then  closed  with  no  change,  its  price  being  $37.00 
per  100  pounds.  Tire  scrap  dropped  to  $0.04  1-2  on  Friday 
but  immediately  rose  to  $0.05,  maintaining  that  price  to  the 
close  on  Monday.  Though  fine  Cp-River  Para  rubber  went  up 
$0.08  1-2,  it  was  fairly  steady  after  Thursday.  Trading  in 
crude  rubber  was  restricted  to  small  lot*  as  a  rule.  The  offer- 
ings of  Para  rubber  were  reported  as  light  and  the  market 
was  firmer.  Supplies  are  reported  to  be  light.  There  was  a 
small  demand  for  electrolytic  copper  at  the  latter  part  of  the 
week  from  domestic  consumers  for  March,  April  and  May 
shipments.  Copper  exports  in  1914  amounted  to  360,299  tons 
while  the  imports  amounted  to  134,000  tons. 

Week'* 

Material  W«d.    Thura.     Frl.     S»».    '■on.  Chinou 

Antimony   17         .17         .17         .1?  17        ...  . 

llrams  *  Channel*,  100  lb.    1.21        1.21        1.21        1.21  121 

He.-rmir  Steel,  ton   18  VI      I*.  Sit      IS  SO      IH.Sn      IK  SO   

topper.  V  Nr.,  Ill  UK  .UV,      .14',      .|4W    —  00',' 

Copper,   I-.iVe.   Mi.    .      .14  1,        .Hi,        .1-1;.,        .14',         14',  —Oil', 

roitnnv-rd  Oil.  NW   7.12        7.15        7.1.1        7  in        7  oil       -  12 

rv;,n„le  P.,t       Mi.   21        .21        .21        .21  .21   

Fs*h  Oil.  M.  nh.i.lrti,  Itr.iun     .41  .41  .«:  .1'  41 

Gasoline.  Auto.  r,bf  12        .12        .12        .12  .12   

Lit, I  Oil,  | .rime  <X)  .90  .90  <«)  '*> 

t.r:„l,   It'll   II,.   J. SO         3.M        .1  m,         t  „rt         .1  .to 

l  in.«H  <iil  m       M       «o       .an  i,n 

On*n-fl«artfc  Steel,  i»n  HUSH     is.so     is  so     m.tit  ik.50 

IVlM.lettni,  W.I  ,  Km..,erticl-    .55  .55  .55  .55  ,$J   

Petroleum,  »,W.,  Pa  .  rrurte.   1  AO  1.541  1.50  1.50  l.w   

Hnwet.l  Oil.  rrtinr.l  71  .71  .7'  71  .75  4.  m 

Rtilibrr.  Fine  l>Kiver.  Para     '«  .57'}  .57',  ,57'}  4-.08CJ 

Silk,  raw,  I1.1l   1»          ..  Xlfi   

Silk,  raw,  Japan   2.42',  .1  40  —02', 

Snlphurir  \Vifl.  Ml  II. time.  .     '•"          <"l  .<«'  •>(>  .00 

Tin,  roo  it..   J7  <vi     m.50    J7.1|    sr. on    37  im   

Tire    Ser  03         .05         .04-;      .05  .05   
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Decision  Rendered 
in  Carbureter  Suit 

Zenith  Wins  on  Present 

Model  But  Loses  to  Stromberg 

on  Two  Discontinued  Types 

CHICAGO,  ILL.,  Feb.  3-Judgc  Sanborn,  in  the  United 
States  district  court  for  the  northern  district  of  Illi- 
nois, decided  today  the  suit  of  the  Stromberg  Motor  Devices 
Co.,  Chicago,  against  the  Zenith  Carbureter  Co.,  Detroit, 
Mich.,  in  favor  of  the  Zenith  company,  in  regard  to  one  model 
now  being  manufactured  and  against  the  Detroit  concern 
with  reference  to  two  discontinued  models.  The  Ahara, 
Richard,  Sturtcvant  and  Anderson  patents  are  those  upon 
which  the  complainant  based  the  present  suit.  The  testimony 
was  taken  in  September,  1914. 

As  the  case  stands  the  Stromberg  company  may  collect  on 
the  two  discontinued  but  infringing  carbureters  and  appeal 
on  errors  in  the  case  just  decided.  In  all  probability  an  ap- 
peal will  be  made  by  Doth  concerns. 

Tucciisc  Just  decided  in  the  lower  court  involve.)  four  carbureter 
I I'lW-iitq  ii.-t  named  above,  two  of  which,  the  Ahara  ami  Richard, 
1«ore  claimed  to  be  Infringed  by  previous  Zenith  types  In  the  suit 
"(  the  Stromberg  company  again*!  Hie  -lohn  A  Render  Co..  Chicago 
agent  for  Kccton  curs,  which  were  equipped  with  Zenith  device*. 

The  Render  ease  was  decided  In  February.  ISM.  In  favor  of  thr 
Stromberg  company.  It  will  be  remembered  the  Stromberg  attorney 
attempted  to  convince  the  court  that  the  Zenith  company  was  a 
party  In  the  suit  for  the  reason  It  supplied  fee*  and  Inwyera  to 
conduct  the  defense.  Bender  declined  to  appeal,  dropped  the  Zenith 
lawyer*.  engaged  his  own,  dismissed  the  appeal  and  consented  to 
linal  decree.  This  brought  the  Stromberg  company  face  to  face  with 
the  question  of  bringing  suit  against  the  Zenith  company,  the  latter 
having  issued  n  legal  battle  in  May.  1914.  The  decision  today  was 
the  result,  but  since  the  time  of  the  Bender  case  the  Zenith  company 
Ik. h  discontinued  two  types  of  carbureters  which  are  said  to  Infringe 
and  la  manufacturing  and  selling  one  type  which  is  declared  by 
Judge  Sanborn  to  be  free  of  infringement. 

"If  the  Zenith  dors  not  Infringe  any  of  the  complainant's  patents 
In  Its  main  operation,  as  1  think  It  docs  not.  It  should  not  be  held 
to  infringe  on  a  minor  operation,  not  clearly  disclosed  by  any  of  such 
patents,"  says  the  Judge.  "Infringement  is,  at  least,  doubtful  and 
should  not  be  decreed." 

Judge  Sanborn  continued  further.  "As  no  Infringement  appears 
by  the  No.  2  carbureter  no  Injunction  should  Issue,  but  there  should 
be  a  decree  to  the  effect  that  the  Ahara  and  Richard  pntents  were 
Infringed  by  the  manufacture  and  sale  of  carbureters  like  Nos.  1 
and  10  and  for  an  accounting  and  damage  without  costs  to  either 
party." 

The  No.  *  carbureter  Is  the  one  now  being  made  and  sold  by 
Zenith.    Nos    1  and  10  are  the  discontinued  types. 

So  it  sums  Itself  up  into  this.  That  the  Stromberg  company  can 
collect  royalty  on  the  carrbureters  called  No.  1  and  10  which  have 
been  discontinued  by  the  Zenith  company  but  which  were  being 
made  when  the  Bender  suit  was  on.  The  three  carbureters  In 
question  have  manufacturing  dates  as  follows:  No.  1.  made  between 
August,  1911,  and  August.  1912.  No.  It),  made  In  March,  If  12.  and 
shortly  afterwards  discontinued,  and  No.  2  made  between  March. 
1-.'12,  and  April.  1914.  and  being  made  at  the  present  time. 

In  the  present  case  Judge  Sanborn.  Ill  his  decision,  likens  the 
suit  to  the  previous  one  against  Bender,  saying:  "In  the  Bender 
suit  the  decision  turned  on  the  distinction  between  suction-con- 
trolled and  gi-avlty-controllcd  nonzxles  and  Infringement  was  found 
bcause  It  was  thought  the  Zenith  device  there  shown  like  Ahara 
was  r.ot  gravity-controlled  In  the  secondary  nozzle"  ...  So 
the  matter  practically  comes  down  to  the  question  whether  car- 
bureters with  two  3-16-inch  vents  said  to  create  no  vacuum  at  all 
in  the  L--tnbe.  should  be  held  to  infringe." 

Judge  Sanborn  evidently  came  to  the  conclusion  cited  above,  be- 
en :se  as  he  says.  -The  Bender  decision  went  upon  the  theory  thnt 
a  l-S.-inch  hole  in  the  Zenith  well  would  bo  icstrlct  tbe  L'-tubr  as 
to  create  a  vacuum  therein  and  so  operate  Just  like  the  Ahara.  The 
vents  having  now  been  enlarged  so  there  Is  no  sub-atnirsphere 
(vacuum)  In  the  well,  the  Ahara  patent  Is  not  infringed." 

The  Richard  patent,  being  an  Improvement  of  the  Aharo,  the 
Judge  similarly  decreed  that  it  *as  not  Infringed  by  the  Zenith  cor- 
tiuheter  now  being  made  by  the  manufacturing  company. 

In  commenting  on  the  validity  of  the  Sturtevant  patent  Judge 
Sanborn  said.  "Sturtevant  Is  clearly  valid  but  I  do  not  think  it  in- 
fringed." 


Relative  to  the  Anderson  patent  the  Judge  continued,  "With  all 
these  differences  (four  were  named  In  the  decision)  In  means,  oper- 
ation and  result,  partlculaily  In  operation  and  construction,  in- 
fringement is  so  doubtful  that  It  should  not  be  decreed." 

The  patents  involved  In  this  ense  arc  numbered  as  follows:  Ahara 
KS».6«,  Richard.  791,501.  Sturtevant  re-Issue.  12,611  and  Anderson. 
I.uM.HK. 

The  Ahara  and  Richard  are  somewhat  the  same,  the  latter  being 
an  Improvement  or  the  Ahara.  This  Is  known  as  the  atmospheric 
well  type,  that  Is,  a  type  of  carbureter  In  which  the  proper  mix- 
ture Ik  maintained  nt  the  variuus  engine  speeds  by  means  of  an 
auxiliary  supply  of  ruel  from  a  well  which  communicates  with  the 
atmosphere  and  which  Is  fed  from  the  constant  level  fuel  chamber 
or  lloat  chamber. 

The  Sturtevant  patent  relates  to  a  combination  of  two  distinct 
mixers,  the  main  one  for  urdinary  use  and  the  other  for  low-speed 
and  being  In  operation  also  when  tbe  other  Is  working.  The  Ander- 
son patent  relate*  to  the  Sternberg  model  K,  which  has  not  been 
pushed  e  xtensive  !  . . 

Body  Makers  Get  $15,000  Judgment 

Detroit,  Mich.,  Feb.  4 — A  default  judgment  for  $15,000 
was  rendered  by  Judge  Mandcll  in  the  Wayne  County  circuit 
<ourt  in  favor  of  the  Griswold  Motor  &  Body  Co.,  of  this  city, 
against  George  H.  Partin,  Chicago,  and  Henry  E.  Graper,  of 
Tennessee,  doing  business  as  the  Partin  Mfg.  Co.,  Lexington, 

The  suit  was  nied  April  2S,  1914,  on  account  of  breach  of  con- 
tract. Partin  and  draper  having  signed  a  contract  November  21. 
1913,  with  the  Griswold  company  "for  1,000  touring  car  bodies  as  a 
minimum  of  1,000  touring  car  bodies  and  a  maximum  of  2.000  to  be 
taken  during  the  season  1914,  these  bodies  to  be  known  as  the 
l'almer  Motor  Car  Six  Passenger  Body,  and  to  be  same  as  model 
now  in  possession  of  the  K.  C-  Knapp  Co."  The  price  of  these  bodies 
was  fixed  at  f  4 s  each.  December  20,  1913.  I'artln  and  Graper  sug- 
gested several  changes  in  the  contract  which  was  agreed  upon  by 
the  Griswold  company,  the  changes  being  in  the  construction  of  the 
bodies,  which  were  to  cost  150  each.  It  was  further  agreed  to 
cancel  500  bodies  and  the  other  D00  were  to  be  delivered  half  In 
March  and  half  In  April. 

March  6  and  April  6  the  bodies  were  ready  for  delivery-,  but  all 
efforts  to  reach  either  Partin  or  Graper  or  to  communicate  with 
them  proved  unsuccessful.  It  is  claimed  by  tho  Griswold  company. 
The  bodies  had  to  be  stored  und  in  order  to  cover  themoelveji  the 
body  makers  on  April  13  hnd  twenty-four  cars  and  twelve  chassis 
seised,  all  belonging  to  Tartln  and  Graper,  and  valued  at  a  total  of 
II  7.0.10. 


Would  Limit  Track  Size :  Fit  Governors 

New  Yokk  City,  Feb.  9 — The  Mayor's  Central  Committee 
on  Street  Traffic  and  Safety  met  yesterday  at  Police  Head- 
quarters to  offer  suggestions  for  making  the  city  streets  safer 
and  for  handling  traffic  more  efficiently.  Commissioner 
Woods  said  he  was  convinced  that  speeding  motor  trucks 
were  one  of  the  chief  dangers,  and  offered  the  suggestion  that 
these  vehicles  should  be  equipped  with  a  governor  to  keep 
down  their  speed.  The  committee  offered  some  fifty  sugges- 
tions, one  of  the  most  drastic  of  which  was  that  offered  by 
Inspector  Meyers  in  limiting  the  size  of  motor  trucks  and 
sight-seeing  automobiles.  He  favored  a  law  prohibiting  such 
vehicles  from  exceeding  24  feet  6  inches  in  length,  7  feet  6 
inches  in  width,  and  12  feet  2  inches  in  height.  He  favored 
increasing  the  license  tax  on  sight-seeing  automobiles  from 
510  to  $100  and  wanted  them  kept  off  Fifth  avenue  and 
Broadway  in  the  rush  hours. 

Two  More  Decisions  for  Prest-O-Lite 

Indianapolis,  Ind..  Feb.  8 — That  it  is  unlawful  for  anyone 
to  refill  a  Prest-O-Lite  tank,  without  first  destroying  its 
identity  as  a  Prest-O-Lite  tank  by  removing  the  name  and 
trade-mark,  has  again  been  emphasized  by  the  decision  of 
the  United  States  circuit  court  of  appeals  for  the  Eighth 
circuit  in  the  case  of  The  Prest-O-Lite  Co.  against  Herman 
E.  Heiden  and  Clark  Howell,  doing  business  as  the  Little 
Rock  Headlight  Co.,  Little  Rock,  Ark. 

In  passing  upon  this  case  last  spring,  the  T".  S.  District  Court 
for  the  eastern  district  of  Arkansas  held  that  it  would  be  sufficient 
for  the  reflller  to  cover  up  the  1'rcst-O-L.lte  trade-mark  with  a 
paper  label.  The  decree  of  the  U.  S.  District  Court  hns  been 
modified  by  tho  Circuit  Court  of  Appeals  so  as  to  enjoin  the 
defendants  from  "selling,  exchanging  or  delivering  such  a  tank  so 
filled  without  completely  and  permanently  obliterating  and  re- 
moving the  trade  mark  and  other  marks  by  letters  or  figures 
Indicating   that    the   tank    is   a   Prest-O-Lite   tank,   and  securely 
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fa*lenln(-  to  It  a  conspicuous  milW  thr.t  the  tank  Is  not  tilled  with 
Prest-0-L.lte  gap." 

Thin  decision  in  the  Eighth  circuit  la  In  line  with  thy  d.-cirdoii 
of  the  Circuit  Court*  of  Appeals  for  the  Sixth  and  Stvtta.i  cir- 
cuit* on  the  name  proposition,  the  effect  of  which  is  to  remove 
from  the  riflll.fl  tanks  nil  wording  by  which  the  Presl  -ii-I.ile  Co 
could  be  deemed  responsible  for  the  service  (tlven  by  such  tanks, 
or  for  their  repair  and  exchange  when  empty 

Cincinnati.  O..  Feb.  » — The  t"nlted  States  Circuit  Court  .it  Cin- 
cinnati has  handed  down  a  decision  providing  for  an  injunci  ion  . •  ml 
denyinjr  the  petition  for  a  rehearing  in  the  case  of  the  1'resto-i  '-I.lte 
Co  aeainst  Arthur  C-  Davis  ami  Victor  <51u<  -howesky.  an  (Vuj-hlin 
&  Paviit  and  Pavm  et  al.  The  injunction  order  an  amended 
restrains  the  defendant!..  Coujrhlln  &  Davis,  from  directly  or 
indirectly  reflllliiit  tank»  of  the  Prcst-OUtc  Co,,  from  reusInK  them 
in  any  way  without  first  replatlnic  or  enameling  the  outside  surfucc 
in  such  a  way  an  to  completely  obliterate  the  trademark*  of  the 
I  'rest-t  >-I..ite  Co  or  without  permanently  plating  or  stamping  on 
the  outer  surface  notice  that  the  tank  ha*  been  refilled  or  re- 
charged by  the  defendants  or  their  agents. 

H.  0.  Smith  Files  Voluntary  Petition 

Indianapolis,  Ind.,  Feb.  6— Harold  o.  Smith,  president  of 
the  Premier  Motor  Mfg.  Co.,  now  in  the  hands  of  a  receiver, 
today  filed  a  voluntary  petition  in  bankruptcy  in  the  United 
States  court  in  this  city.  He  states  that  his  liabilities  are 
$142,319.54  and  hia  assets  $122,584.0C  and  he  claims  the 
statutory  exemption  of  $600. 

Of  his  liabilities,  $80,982.17  represents  creditors  holding 
Premier  first  and  second  scries  of  preferred  and  common 
stock,  owned  by  him,  as  security.  His  assets  include  the 
following  Premier  stock,  the  amount  being  the  par  value: 
.101.5  shares  common  $30,150;  127  shares  first  series  pre- 
ferred stock  $12,700  and  785.8  shares  second  series  preferred 
stock  $78,680. 

Receiver  Appointed  for  Twombly  Corp. 

New  York  City,  Feb.  9— F.  W.  Stelle  has  been  appointed 
receiver  for  the  Twombly  Car  Corp.,  with  the  power  to  con- 
tinue business  or  to  close  up  any  of  the  establishments  of 
the  company.  The  appointment  was  made  on  application  of 
D.  Stuart  Dodge,  president  and  financial  backer  of  the  com- 
pany, who  alleges  ne  advanced  $114,439  to  provide  funds  for 
pay-rolls  and  other  expenses.  He  is  the  largest  creditor. 
Outside  of  his  claim,  which  amounts  to  $468,238,  the  liabili- 
ties will  not  exceed  $10,000,  to  about  seventy  creditors.  The 
tangible  assets,  it  is  asserted,  do  not  exceed  $35,000.  aside 
from  the  patents  and  interests  in  contracts  with  W.  I.  Twom- 
bly, the  inventor,  which  are  of  uncertain  value. 

Mr.  Iiodge  In  the  petition,  filed  In  the  V.  S.  district  court,  stated 
that  he  was  the  financial  backer  of  the  companies,  which  Included 
Hie  Twombly  Tower  Co..  Twombly  Motors  Co.,  Twnmhly  Taxlcab 
Co.  Inc.  and  the  Twombly  Car  Corp..  all  of  1790  ltroadway.  this 
city  He  also  stated  ti  nt  lie  had  no  security  for  the  above  amount 
of  money,  which  he  loaned  to  the  companies,  beyond  their  prom- 
issory notes 

It  Is  expected  that  a  new  compnnv  will  he 'reorganized  with  ncw 
capltal 
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More  Tire  Makers 
Revise  List  Prices 


General  Tendency  Is  Downward — 
Other  Manufacturers  Considering 

Change  to  Meet  New  Lists 

NEW  YORK  CITY,  Feb.  8— The  tire  situation  is  clarify- 
ing itself  and  in  the  process  tire  lists  quite  generally 
are  touching  new  low  levels.  Since  the  Goodrich  company  an- 
nounced its  new  list  and  the  abolishment  of  percentage  dis- 
counts in  favor  of  established  list  prices  to  the  user  and  net 
prices  to  the  dealer,  half  a  dozen  other  makers  have  revised 
lists  and  in  practically  every  case  the  new  figures  are  lower 
than  the  old  ones. 

In  the  majority  of  cases,  manufacturers  have  not  as  yet 
made  definite  decision  with  regard  to  revisions  though  it  is 
admitted  that  these  ate  being  considered.  Among  those  who 
are  considering  this  are  Swinehart,  Thcrmoid,  Empire,  which 
reports  that  it  probably  will  meet  the  general  reduction,  and 
Lee. 

The  reductions  which  have  been  announced  are  substantial  in 
evcrv  cape.  an  I*  revealed  by  tile  aceomtKinyiiiK  tattle,  and  they 
apply  not  nnlv  to  plain  treads  but  t«  non-skid  trends  and  to  tube* 
as  well  AltboiiRh  the  reluct  ions  which  have  been  made  apply 
In  nearly  every  ease  to  all  sizes,  in  at  least  one  case  a  reduction 
has  been  made  only  In  casing-.  4  inches  In  diameter  and  over,  no 
ehamte  helm;  made  in  tube  prices.  This  Is  the  Kelly-Spi  inntlel.1 
lompany.  which  has  re.luo.d  4-Inch  easlnm  In  per  cent,  and  4  1-2 
itnd  over  casing*  12  1-2  per  cent.  At  the  same  time,  nn  Important 
readjustment  of  mileage  guarantee  has  been  made,  which  la  best 
explained  in  the  company's  own  words: 

"We  are  from*  to  allow  our  dealers  and  distributers  to  Increase 
the  adjustment  feature  on  our  tires  to  f,.oiW  miles,  on  plain  tread 
and  to  T.i'iMi  on  our  Kant  Slip  tl.-e.  In  the  Ford  sizes.  We  will  ad- 
just on  a  basis  of  :.,        mi:.-*  for  all  plain  tread  tires  i  indies  and 

above,  and  6.01X1  miles  on  the  Kant  Slip  type.'' 

The  companies  which  have  as  yet  marie  no  announcement  In- 
clude    IJ.iiavia,  rederal.  Miller.  Kails.  Pa-public  ami  some  olbeis. 

Strouse  Small  Car  for  $325 

DETrtorr.  Mich.,  Feb.  .1— The  S.  R.  K.  Motor  Co.  has  been 
organized  to  make  the  Strouse  small  cars.  The  capital  stock 
of  the  new  company  will  be  $100,000,  none  of  which  will  be 
offered  to  the  public.  The  incorporators  are  C.  K.  Strouse, 
designer  of  the  car,  who  is  a  professor  and  M.A.;  F.  T.  Ran- 
ney,  a  real  estate  dealer,  and  T.  D.  Knight,  a  wealthy  re- 
tired Chicago  lawyer.  The  Strouse  car  has  a  four-cylinder 
block  Hermann  motor,  2  1-2  by  4,  100-inch  wheelbase,  tread 
either  42  or  56  inches,  28  by  3  inches  front  and  rear  tires, 
gearless  transmission,  and  will  sell  for  $325  with  the  small 
tread  and  for  £350  with  the  standard  tread. 


Old  and  New  Tire  Prices  Quoted  by  Makers  Who  Have  Revised  Lists 
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Duesenbergs  Win  Glendale  Road  Race 


O'Donnell  Covers 
103- Mile 
Course  at  47.9  M.  P.  H. 
— Callaghan 
a  Close  Second — 
Oldfield's  Mechanic,  Hill, 
Third 
in  Chevrolet — 
Ball, 
Marmon,  Fourth 


Barney  Oldfield  acrobatically  gives  checkered  flag  to  Eddie  O'Donncll  In  finish  at  Glendale 


GLENDALE,  CAL..  Feb.  3— Eddie  O'Donnell  on  a  Duesen- 
berg, won  the  Glendale  road  race,  staged  here  today  un- 
der the  auspices  of  the  Glendale  Lodge  No.  1289  B.  P.  U.  E. 
O'Donnell's  time  for  the  108-mile  course  was  2:07:07,  or  47.9 
miles  per  hour,  which  is  a  slow  average,  but  when  the  nature 
of  the  course  is  taken  into  consideration,  the  speed  of  the 
winning  Duesenberg  is  not  to  be  discredited. 

Jack  Callaghan,  also  on  a  Duesenberg,  won  second  place. 
His  time  was  2:10:25,  or  47.5  miles  an  hour. 

George  Hill,  Barney  Oldfield's  mechanic,  driving  a  Chev- 
rolet, captured  third  place,  covering  the  103  miles  in  2:11:19. 

There  were  twelve  entries.  At  the  wire,  Tom  Alley  on  Iluexenberg 
No.  Z.  broke  an  axle  and  failed  to  get  away.  Huntley  Oonlon  on 
the  Gordon  Special  burned  hlx  brakes  out  In  the  first  few  mllea  or 
the  nice  nnd  after  seventeen  tape  of  nerve-racking  driving  he 
retired.  Harry  Reynold*,  driving  an  Isotta-Frnachini,  «kidded  on 
m  turn  nnd  running  Into  the  curb,  bent  a  front  axle  and  retired  In 
the  twelfth  lap. 

A.  A.  Cndwcll  went  out  with  a  broken  wuter  system  In  the 
forty-eighth  lap- 

The  Iiuexenbergs  Jumped  Into  the  lend  on  the  first  lap  and  held 
first  and  second  plarea  throughout  the  race,  Gaxton  Morris,  on  a 
Renault  held  third  place  for  twenty-seven  laps  then  dropped  to  Ihc 
rear  when  he  over-ran  a  turn  and  blew  a  tire,  losing  nine  minute*. 

Cadwell  held  third  place  for  ten  laps,  going  bark  when  trouble  first 
developed  In  the  water  system.  Hill  went  Into  third  place  on  the 
fortieth  lap  and  held  that  position  to  the  finish  He  drove  a  con- 
servative race  nnd  never  stopped  during  the  contest. 

Ouy  Rnll  on  u  Murmoti  won  fourth  money  and  William  Taylor 


Harry  Reynolds  on  his  Isotta-Fraschlnl  skids  into  death  curve 


on  the  veteran  Alco.  which  hus  figured  in  practically  every  Cali- 
fornia race  during  the  imxt  2  years,  won  nrth  money.  Taylor's 
Alco  has  finished  in  the  money  In  every  race  It  ha*  started  In  with 
the  exception  of  the  lust  Iam  Angeles  to  Phoenix  road  race.  In  the 
Desert  t 'lassie,  the  Alco  was  wrecked  when  It  skidded  Into  n  tele- 
phone pole  near  the  start.  The  old  car  came  back  and  won  a  place 
In  the  Sun  I  lego  nice,  having  lieen  in  the  repair  shop  at  the  time 
of  the  Corona  Classic. 

The  length  of  the  Glendale  course  Is  I.!'  miles,  giving  lap*  to 
the  race  of  103  miles. 

There  were  more  than  16,040  spectator*.  Half  the  gale  receipt* 
went  to  the  lodge  for  expense*  and  entertainment  funds  while  the 
rest  of  the  gate  receipt*  went  to  the  purse,  which  was  cut  Into  Ave 
liri/.c* 

Chicago  Speedway  Purse  $50,000 

Chicago,  III.,  Feb.  9 — The  Chicago  Speedway  manage- 
ment has  announced  a  $50,000  purse  for  the  first  ten  placed 
in  the  500-mile  race  which  is  to  be  run  on  June  19.  In  addition 
$1,000  will  be  given  to  the  leaders  at  100,  200,  300  and  400 
miles,  making  the  total  of  the  purse  $54,000.  First  prize  is 
$20,000. 

Exposition  Entries  Near  30  Mark 

Los  Angeles,  Cal.,  Feb.  4 — Huntly  Gordon,  owner  of  the 
fast  Gordon  Special  which  figured  at  Corona  and  at  San 
Diego,  announced  here  tonight  that  he  had  mailed  his  entry 
blank  to  Chairman  W.  L.  Hughson,  entering  both  the  Vandcr- 
bilt  Cup  and  Grand  Prix  races.  This  will  bring  the  number 
of  entries  up  to  an  even  twenty-seven. 

Arthur  Klein  stated  today  that  he  had  entered  his  King  car 
and  would  ship  the  machine  to  San  Francisco  at  once.  Klein's 
entry  will  take  the  place  of  one  of  the  Peugeots,  it  is  claimed, 
to  complete  the  entry  list.  The  second  Peugeot  entered  is 
still  in  Los  Angeles  and  Dario  Resta  and  Fred  J.  McCarthy, 
both  of  the  Peugeot  team,  said  today  that  on  account  of  the 
failure  of  parts  to  arrive  from  Europe,  the  Peugeot  No.  9 
will  not  start  in  the  San  Francisco  races,  but  will  remain 
here  and  be  put  into  condition  for  the  Venice  Grand  Prix. 
March  17. 

It  is  nlmost  certain  that  there  will  be  more  than  thirty  cars 
entered  at  San  Francisco.  The  third  Puesenberg  has  been  repaired 
und  it  has  been  announced  here  that  Jack  Callaghan  will  have  the 
car  In  the  San  Francisco  nicex. 

With  the  announcement  thnt  Horry  Grant  hnx  been  signed  hy  the 
Maxwell  intere.tts.  comes  the  news  that  another  Maxwell  la  to  be 
entered  as  a  special  of  some  kind  with  Grant  up. 

Rob  Rurman  returned  to  the  const  yesterday  and  Is  still  consid- 
ered a  likely  entrnnt.  Kalph  De  Talma  reached  Angeles  today, 
nnd  while  lie  refused  to  commit  himself.  It  is  claimed  by  close 
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Start  of  Glendal*  road  racr  staged  by  the  Olcndalo  lodge  of  Elks 

triends  that  he  returned  to  the  Pacific  Coast  to  compete  in  the  Van- 
derbilt event  and  that  also  means  thai  he  Ih  in  l»>  tlgured  In  the 
Urand  I'rlx.  barring  accidents. 

The  number  entered  for  the  Vancli-rliilt  Cup  and  liraml  I'rlx 
-tenia  has  reached  twenty -seven,  according  lu  Ihc  official  Hat  given 
out  today  by  W.  I..  HuKhson.  chairman  or  the  i-xpo*H  ion  racing 
oHiunlttee: 

Car  Driver  Entrant 

Jtotx  Oil  Anderaun  Slut*  .Minor  far  Co. 

-"^tiitx  Karl  Cooper  Karl  Cooper. 

i>Mtx  Howard  Wilcox  Slut*  Motor  Car  Co. 

P«jgeot   l>arlo  Hesla  Peugeot  Aulo  Import  Co 

Mercer  «Jlover  Ituckstell  Mercer  Automobile  «'... 

Mercer  Kdille  Pullen   Mercer  Automobile  Co. 

Mercer  IxjuU  Nlkrent  Mercer  Automobile  Co 

Marmoti   A    A.  CadweJI  A.  A.  Cadwell. 

.Wilbur  IVAIene   Wilbur  D'Alelie. 

^Implex   oula  Hlshrow  Simplex  Auto  Co. 

.  Jack  Le  Cain  Chevrolet  Motor  Co. 

Maxwell  .  .  .  Harney  Oldheld  Maxwell  Motor  Sales  Co 

Maxwell  Win.  Carlson.  Jr  Maxwell  Motor  Sales  Co, 

Mxxwell  K.  V.  Kicketibacher  . .  .  Maxwell  Motor  Sales  Oo 

Maxwell  Harry  Oram  Maxwell  Motor  Sales  C 

Hucseriberg   'loin    Alley  r\  H.  Dnesenherg 

IsjaMnberg   Kddle  O'Donuell   K.  S.  Duesenberg 

Luesenberg   Catlaghan   K.  S.  Duesenberg 

I  Mage   i*.  ft.  Newhouse  W.  E.  Wilson. 

"M'i   lack  tlable  Frederick  Itobinson 

King   Klein   \rthur  Klein 

I.     itiiinnuunceil  .1.  Paulding  Edwards 

. .  t'nannounced   I.  Paulding  Edwards 

..Caleb  lining  i  b-orge  It.  Hentel 

...I.  II.  Marquis  I    li.  Marriula. 

..Jim  Parsons  Mm  Parsons. 

I'nannounced   Hunlly  Clnrdon. 


Mwarde  Special. 

''xlifornlan   

lsatmtU   

irsoni  Special. . . 
'-irdon  Special 


Resta  to  Drive  for  Peugeot 

New  York  City,  Feb.  6 — Dario  Resta,  the  racing  driver, 
hag  signed  a  contract  with  the  Peugeot  Auto  Import  Co.,  of 
this  city,  to  drive  Peugeot  cars  in  the  Vanderbilt,  Grand 
Prize  and  Indianapolis  races  this  year.  In  the  races  on  the 
coast  Resta  will  probably  drive  a  car  with  100  millimeter  bore 
and  180  millimeter  stroke,  in  inches  3.93  by  7.08  giving  n  pis 
ton  displacement  of  341  cubic  inches.  For  the  Indianapolis 
500-mile  race  he  will  use  a  car  of  the  type  driven  by  Duray, 
wfco  finished  second  in  this  race  lust  year.  This  has  a  motor 
~*  by  166  millimeters,  or  3.07  by  6.14  inches,  giving  a  piston 


displacement  of  174  cubic  inches.  Both  machines  will  be 
four-cylinder  types.  The  Peugeot  company  will  probably 
huve  two  cars  in  the  Indianapolis  race. 

Brooklyn  to  Hold  Show  March  2-9 

Brooklyn,  N.  Y.,  Feb.  6— The  Fourth  annual  show  of  the 
Brooklyn,  (N.  Y.)  Motor  Vehicle  Dealers'  Assn.  is  to  be  held 
March  2-9  in  the  23d  Regiment  Armory.  It  is  under  the  man- 
agement of  Chas.  A.  Stewart,  Hotel  Woodward,  New  York. 

Lewis  Brings  Out  Eight  at  $985 

Detroit,  Mich.,  Feb.  6 — Believing  this  to  be  an  eight-cyl- 
inder year,  the  I^ewis  Spring  &  Axle  Co.,  Jackson,  Mich.,  has 
just  announced  an  eight-cylinder  five-passenger  car  to  sell  at 
the  record  low  figure  for  this  type  of  machine  of  ?SW5, 
equipped.  The  car  is  known  as  the  Hollier  eight,  and  special 
emphasis  is  placed  upon  the  fact  that  it  is  not  assembled  but 
is  manufactured  complete  in  the  I^ewis  factory. 

Equipped  with  a  .1  by  4  1-4  V-type  motor  with  the  two  blocks  nf. 
Tour  cylinders  set  at  »U  dcKrrra  to  each  other  on  an  aluminum 
crnnkcase.  the  niuior,  In  Its  iceneml  design,  nilheres  to  the  recog- 
nlxed  pmclicc  for  engines  nf  this  class.  Suspension  la  at  thrr.e 
points.  Specification*  of  I  he  Chagall  Include  a  cone  clutch  of 
12-inch  nominal  diameter,  three-speed  gear* el.  combination  motor- 
generator  for  cranking  and  lighting  which  is  attached  to  the  gear- 
box, filiating  rear  axle  with  annular  bearlnga,  40-Inch  cantilever 
tear  springs.  112-Inch  wheelbaae,  standard  tread  (60-Inch  optional), 
and  32  hy  3  1-2  Urea  on  demountable  rims.  The  equipment  la  In 
accordance  with  present-day  icqiiircmcnta. 

The  Eewls  concern  has  been  working  on  this  car  for  nhout  ti 
mouths,  but  has  kept  the  fact  a  profound  secret  until  the  present 
time.  Active  manufacture  and  distribution  of  the  Hollier  ia  (o  begin 
ai  once,  the  company  expecting  to  turn  out  3,000  In  the  next  year. 

Jones  Six  Appears  in  Wichita 

Wichita,  Kan.,  Feb.  6 — A  new  car  announced  here  is  the 
Jones  six,  made  by  the  Jones  Motor  Car  Co.  The  car  is  as- 
sembled from  standard  parts  and  the  location  of  the  factory 
in  the  heart  of  the  Middle  West  is  believed  to  provide  advan- 
tages from  a  market  viewpoint  that  would  not  be  present  if 
manufacturing  were  to  be  carried  on  further  east.  Advan- 
tages in  the  way  of  freight  charges  are  urged  for  consumers 
in  that  territory  as  it  is  held  that  the  knockdown  parts  can 
be  brought  to  the  West  at  a  lower  shipping  cost  than  could 
the  completed  car. 

The  new  CRT  appears  as  a  Ave  passenger,  six-cylinder  touring 
car  of  1 1B-Inch  wheelbase  at  H.U&  The  motor  la  built  by  the 
Lycoming  Foundry  &  Machine  Co  ,  and  has  T-head  cylinders.  3  3-8 
by  4  3-8,  three-bearing  crankshaft,  thermo-syphon  cooling,  llemy 
distributer  ignition,  combination  splash  ami  pressure  oiling;  and 
Klrnmbcrg  carbureter  with  vacuum  fuel  feed. 

The  clutch  Is  a  steel  cone  that  provides  Its  own  spring  action. 
The  genrset  is  n  four-speed  selective  type  bolted  directly  to  the 
motor,  which  is  a  part  of  the  unit  power  plant.  Final  drive  la 
through  a  single  universal.  Inclosed  in  a  torque  tube.  The  drive 
taken  through  lhree-i|iiarter  elliptic  springs,  lires  are  34  hy  K,  nnd 
i-qui|iment  liuludes  demountable  rims  with  a  spare  on  the  rear. 
Kody  lines  are  smooth,  and  running  hoards  unencumbered.  Start- 
ing and  lighting  Is  provided  by  a  Leece-Xevllle  system,  and  such 
features  as  one-man  top,  electric  horn,  and  so  on.  are  supplied. 
The  steering  gear  Is  the  Warner  worm  and  gear  design,  and  the 
radiator  Is  a  compromise  between  the  V-shape  and  the  flat  style. 


p«norama  showing  west  end  of  Vanderbilt  and  Orand  Prix*  course  at  Panama-Pacific  International  Exhibition.   Considerable  progress  has 

been  made  alnce  the  photograph  waa  taken 
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MOSLER  Purchases  H  o  d  g  m  a  n 
I'lant — A.  R.  Hosier  &  Co.,  New 
York  City,  hus  purchased  the 
large  plant  occupied  formerly 
by  the  Hodgman  Rubber  Works,  New 
\or\i  City.  This  addition  measures  'JT.'i 
feet  long  and  four  stories  high.  The 
screw  machine  department  will  be  Ret  in 
the  basement,  while  the  next  floor  will 
be  the  stock  room,  tool  room,  shipping 
and  receiving  department.  The  next 
floor  will  hp  the  offices  and  assembly  de- 
partment of  spark  plugs,  and  the  top 
floor  will  also  be  assembly  department 
attd  stock  room.  The  company  does  not 
expect  to  be  moved  until  some  time  in 
April  or  May. 

Motokart'8  $50,000  Factory— Bids  are 
being  received  for  the  construction  of  a 
60  by  300-foot  factory  for  the  Motokart 
Co.,  Scranton,  Pa.,  the  estimated  cost  be- 
ing $.50,000. 

To    Enlarge     Chandler    Plant— The 

Chandler  Motor  Car  Co..  Cleveland,  O., 
will  begin  construction  of  an  addition  to 
the  present  plant  at  once.  The  addition 
will  be  of  brick,  steel  and  concrete. 

Neighbors  Mfg.  Electrical  Specialties 
—Electrical  specialties  used  in  the  auto- 


mobile industry1  are  to  be  built  by  R.  C. 
Neighbors,  formerly  sales  manager  of 
the  Hupp  Motor  Car  Co.  His  headquar- 
ters will  be  at  100  Beaubien  street,  De- 
troit, Mich. 

To  Manufacture  Magneto  Parts— A.  S. 
Hecht,  doing  business  as  He.lU's  Mag- 
neto Exchange,  New  York  City,  has 
formed  the  Magneto  Parts  Co..  Inc.,  to 
manufacture  and  distribute  parts  for  all 
standard  magnetos.  Associated  with 
IK-cht  is  E.  M.  Lowe,  secretary-treasurer 
of  the  new  company. 

Aliis-Chalmers  Adds— The  Allis-Chal- 
mers  Mfg.  Co.,  Milwaukee,  Wis.,  is  erect- 
ing a  large  addition  at  itr  main  works  in 
West  Allis,  Milwaukee  County,  to  ac- 
commodate the  transformer  department, 
moved  from  the  Bullock  Works  in  Nor- 
wood, Cincinnati,  O..  to  make  room  for 
the  recently  established  electric  starter- 
lighting  system  department. 

To  Mfr.  Metal  Specialties — G.  N. 
Prentiss,  an  inventor,  of  Racine,  Wis.,  is 
organizing  a  $25,000  corporation  with 
the  assistance  of  the  Grand  Rapids  Mer- 
chants &  Manufacturers'  Assn..  Grand 
Rapids,  Wis.,  to  manufacture  a  line  of 
metal  specialties,  including  a  compact 


cook  stove  for  motorists,  gasoline  and  oil 
gauges,  auxiliary  seats  and  a  number  of 
light  farm  implements. 

Grant    Leases    Buildings— The  Grant 

Motor  Co..  Findlay,  O.,  hus  leased  the 
buildings  formerly  occupied  bv  the  Find- 
lay  Table  Co.,  which  will  give  them 
about  40,000  square  feet  of  additional 
room.  Automobiles  will  be  finished  at 
this  place.  It  will  also  be  the  shipping 
point  of  the  factory  product.  In  a  few 
weeks  the  company  will  begin  to  turn 
out  fifty  of  its  new  sixes  per  day.  A 
trainload  will  be  sent  to  California. 

To  Mfr.  Trucks  and  Automobiles — The 
Hub  Motor  Truck  Co.,  Columbus,  O..  has 
been  incorporated  with  a  capital  of  $300,- 
000  to  manufacture  and  sell  all  kinds  of 
automobiles.  It  is  planned  by  the  or- 
ganizers to  open  a  factory  in  Columbus 
for  the  manufacture  of  the  Hub  M 
trucks,  basic  patents  for  which  are 
by  the  Hub  Motor  Truck  Co.  of  Ame... 
*  New  York  corporation.  The  incor- 
porators of  the  Columbus  company  are 
..  C.  Haney,  J.  L.  Herpich,  J.  B.  Bass 
R.  Wilke  and  J.  J.  Chester.    A  truck  is 

Car  Co'"*  bUUt  by  the  Kaiser  Mot0r 


The  Automobile  Calendar 


Feb.  8-13  . . 


Feb.  S-13. 


Feb  S-14. 
Feb.  8-14. 

Feb.  8-15. 

Feb.  9-12. 

Feb.  9-12. 


Feb.  10-13. 
Feb  15  


Feb  15  

Feb  15-20. 

Feb.  15-20. 
Feb.  15-20. 

Feb  1S-1B 

Fib  17-20. 
Feb  1S-20. 

Feb.  22.  .  ,  . 

22. . . . 


Feb.  22-25 
Feb  22-27. 


..  Portland,  Ore.,  Show  .  Port- 
land Auto  Trade  Assn. 

.  .  Battle  Creek,  Mich.,  Show, 
Rathbun  &  Kraft  Bids. 

..Toledo,    O.,    Show.  Toledo 
Auto  Show  Co. 
Salem.  Mian.,  Show,  North 
Street   Skating   Rink,  C. 
O'Shea. 

.  .Toledn.  O.,  Show.  Terminal 
Bldg .  Toledo  Auto 
Shows  Co.,  H.  W.  Blovins. 

..Kansas  City.  Mo.,  Show. 

.  .Troy,    N.    Y..   Show.  Troy 
Auto   Dealer*'  Assn 
.  Wilmington.     Del,,  Show, 
Hotel  duPont. 

.  Kiiu  Claire,  Wis.,  Eau  Claire 

Auto  Dealers'  Assn 
.Peoria,    111.    Show,  Peoria 
Auto     &     Motor  Cycle 

Dealers. 

..Davenport,  la..  Show. 

Fort  Wayne,  Iml  ,  Show, 
Fort  Wayne  Auto  Trade 
Assn. 

.  Ta.-oma.  Wash..  Show. 
Glide  Pink. 

Grand  Rapids,  Mich.,  Show. 
Kllngman  Furniture  Ex- 
position BldK ,  Grand 
Rapids  Herald;  C.  L. 
Merrlrnan. 

Omaha.  Neb.  Show,  Audi- 
torium. C.  G  I'owel! 
.Bridgeport.  Conn.,  Show. 
State  Armory  .  R  R. 
Sterber. 
.  Bloommgton,  III-,  Show, 
Deere  BldK. 

York,  Pa..  Show.  Coliseum. 
.Racine,  Wis,  Show,  Lake- 
side Auditorium,  Racine 
Auto  Show  Assn. 

Newark.  N  J..  Light  Car 
Club  of  N  J  .  Hillcllmb 
at  Teaneck. 

San  Francisco,  Cat.  Van- 
derbllt  Cup  Race.  Pana- 
ma-Pacific Exposjtion 
Grounds ; 
ama  - 
Co. 

.  Allentown.  Pa.,  Show. 
Duluth.  Minn..  Show.  Audi- 
torium. 


Feb.  23-27. 

Feb.  24-27. 
Feb.  25.... 


Feb.  22-27  New  Haven,  Conn.,  Show. 

.Second     Regiment  Ar- 

mory  ;  W.  N.  Lindsay 
Feb.  22-2!i  South       Bethlehem,  Pa., 

Show.    Coliseum  ;    J.  L 

Elliott. 

Feb,  23-27   York,  Pa.,  Show,  Coliseum 

Hall. 

Feb.  23-27  Syracuse.     N.     Y.,  Show. 

Armory.  Syracuse  Auto 
Dealers'  Assn. ;  H.  T. 
Gardner,  Mgr. 
-Ft.  Dodge,  la..  Show.  Ar- 
mory, c.  W.  Tremain, 
Sec. 

..Freeport.  111..  Show.  Free- 
port  Automobile  Show  Co. 
.  New  York  City.  S.  A  E  . 
Metropolitan  Sec  Meet- 
Inn:  Report  of  Research 
Committee  on  Kerosene 
Carbureters.  Research 
Com-  Report  on  Non- 
Electric  Contlnuous- 
Torquo  Transmission. 
Feb.  27  San  Francisco,  CuI.,  Pana- 
ma-Pacific Exposition, 
Grand  Prixe  Race,  Pana- 
ma -  Pacific  Exposition 
Grounds  :  Promoter.  Pan- 
ama-Pacific Exposition 
Co. 

Mar.  1-5  Wllkesbarre,     Pa,  Show. 

Vehicle  Trades  Assn. 

Mar  Benton       Harbor.  Mich.. 

Show,  St.  Joseph  and 
Benton  Harbor,  St.  Jo- 
stph  Garage,  St.  Joseph. 

Mar  Charlotte.  .Mich.,  Show. 

Mar  2-11  Brooklyn.  N.  v..  Show,  Mo- 
tor Dealers'  Assn.  2Ird 
Regiment  Armorv 

Mar  3  Albany.   N    Y..  Associated 

Garages  of  America.  Gen- 
eral Convention. 

Mar.3-4-5.fi.  St.    Joseph.    Mich.,  Show. 

St  Joseph  Auto  Co. 
Rldg, 

Mar.  4-6  Springfield.    Mass.,  Show: 

J.  H.  Graham, 

Mar.  S-13  Boston.  Mass.,  Show.  Me- 
chanics Bldg.,  Boston 
Auto  Dealers  Assn.,  Bos- 
ton Commercial  Motor 
Veh.  Assn 

Mar  «-13  New   York  City.  Made  In 

the  V.  S.  A.  Exhibition. 
Grand  Central  Palace. 


Mar,  S-13  .Indianapolis,    Ind..  Annual 

Spring  Opening,  Indian- 
apolis Auto  Trade  Assn 

Mar.  S-13  Canton.  O  .  Show.  Auditori- 
um. Stark  Co  AutoT 
and  Electrical  " 

Mar  s-13  Dea     Moines,     In  Show 

C.  G.  Van  Vllet, 

Mar.  S-13  .  .Ctiea    N.   Y  ,   Utlca  Auto- 
mobile Trade  Assn. 

Mar.  13-20  Harrtsburg,       Pa.,  Show 

Arena,  Hnrrishurg  Deal- 
ers' Assn. 

Mar.  14...  ..San  Francisco.  Cal  ,  Pana- 

ma -  Pacific  Cup  Race. 
Panama  -  Pacific  Exposi- 
tion Grounds:  Promoter. 
Panama  -  Pacific  Exposi- 
tion Co. 

Mar  17 Venice     Cat.    Cal.  Granl 
Prix.  SOO-Mlle  Road  Race 
Mar.  .'2-27  Bangor.  Me..  Show.  Bangor 

»rwit  Auditorium. 
APr"  Calumet.  Mich..  Show.Coll- 

APril  3  ■  PaleriZon,     N.  J. 

Auditorium.  R. 
chell. 

Apr.  16   Manchester,     Eng ,  Show 

Ice  Palace,  North  of  Eng- 

«...       ,„  „  la,ml  M?tor  Shows.  Ltd 

."a>  li-lS  Boston,  Mass.  AAA.  An- 

nual  Meeting. 

May  2*  Indianapolis,  lnd.,  500-Mile 

Race.  Indianapolis  Mot"' 

.        „  Speedway. 

June  9  Galesbui-K.     III..  Two-mile 

Track  Meet. 

■June  19  Chicago,      III..      500  -  Mile 

,,  _    „r  „  Race,  Chicago  Spe^crdwav. 

June;n' Si°u*  <-'«>■•  la-.  Track  Meet. 

Ju,X  4"s  Tacoma.  WnBh.,  Road  Race. 

Aug   Milwaukee.  Wis..  Indepen- 

dent  Petroleum  Market- 
ers' Assn,  of  the  U  S 
1915  Convention  In  Mil- 
waukee. 

Aug,  2-3  San    Francisco.    Cal  Tr1- 

State  Good  Roads  Assn 
Third  Annual  Convention 

Aug.  20-21  Elgin,  III.,  Road  Race. 

.20-25   San    Francisco,    Cat,  In- 

ternational Engineering 


A.*"M,t.' 
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"Motor  Men  in  New  Roles 

SPENCER  Resigns  from  Autocar— 
C.  H.  Spencer  has  tendered  his 
resignation  as  advertising  man- 
ager of  the  Autocar  Co.,  Ardmore. 
Pa.,  having  been  with  that  concern  for 
about  6  years'  time.  He  will  undertake  a 
program  of  work  which  will  include  writ- 
ing on  the  subject  of  motor  trucks  and 
the  opening  of  an  advertising  service  of- 
fice in  the  Land  Title  Bldg.  of  Philadel- 
phia. 

Williams  Goodyear  Mgr.— C.  II.  Wil- 
liams is  manager  of  the  Portland  (Ore.) 
branch  of  the  Goodyear  Tire  &  Rub- 
ber Co. 

Hunt  Dunlop's  Montreal  Mgr. — M.  J. 
Hunt  has  been  appointed  manager  of  the 
Montreal  (Que.)  branch  of  the  Duniop 
Tire  Co. 


Goodyear  Mgr.— E.  G. 
appointed  manager  of  the 
Cleveland  (O.)  Goodyear  tire  branch,  suc- 
ceeding L.  L.  First. 

Derrickson  McQuay-Norris  Rep. — C.  L. 

Perrickson  has  been  appointed  general 
representative  of  the  McQuay-Norris 
Mfg.  Co.,  St.  Louis,  Mo. 

Beall  Promoted — F.  F.  Beall,  who  has 
been  factory  manager  of  the  Packard 
Motor  Car  Co.,  Detroit,  Mich.,  has  been 
promoted  vice-president  in  charge  of 
manufacturing. 

Williams  Succeeds  Hartman — W.  S. 
Williams  has  been  appointed  manager  of 
the  Dallas  (Tex.)  branch  of  the  Stude- 
baker  Corp.  in  place  of  C.  W.  Hartman, 
who  has  resigned. 

Wright  Mgr. — F.  J.  Wright,  formerly 
with  the  Wright  Motor  Car  Co.,  Memphis, 
Tenn.,  has  taken  the  management  of  the 
electric  department  of  the  H.  A.  White 
Auto  Co.,  that  city. 

Findeisen  Sales  Mgr. — C.  W.  Findeisen 
fcas  been  appointed  general  sales  man- 
ager of  Findeisen  &  Kropf.  Chicago,  111. 
For  the  last  4  years  he  has  been  in  active 
'"/large  of  the  factory  sales. 

Gilbert  Mgr.— The  Oregon  Motor  Car 
CTo.  has  secured  the  services  of  Steve 
Gilbert  as  manager  of  the  commercial 
c_ar  department,  agent  for  the  Signal 
lajne  of  trucks  for  Portland,  Ore.,  and 
v-icinity. 

Splitdorf  Man  Gets  New  Post — E.  A. 
Kelley,  long  branch  manager  in  Chicago. 
I  3!.,  for  the  Splitdorf  Electrical  Co.,  has 
b»een  transferred  to  Detroit,  where  he 
**rill  be  the  special  representative  for  the 
^pple  Electric  Co. 

Anderson  Dayton  Rubber  Mgr. — W.  E. 
Anderson  has  been  appointed  district 
manager  of  the  Dayton  Rubber  Mfg.  Co., 
Clayton,  O.  His  headquarters  are  2011 
Michigan  avenue,  Chicago,  the  new 
branch  in  that  city. 

Girard  Joina  Re©  Agency— F.  J.  Girard, 
formerly  manager  of  the  Columbus  (O.) 
branch  of  the  Peerless  Motor  Car  Co., 
a*s  resigned  and  become  financially  in- 
crested  in  the  Capital  Motor  Car  Co., 
^olumbus  agent  for  the  Reo. 

WFIdJi.ck    Old.moblle   Agent-G.  O. 

formerly    manager    of  the 


Indianapolis  (Ind.)  branch  of  the  Oak- 
land Motor  Car  Co.,  is  now  owner  of  the 
Wildhack  Co.,  which  has  secured  the 
agency  for  the  Oldsmobile  cars. 

Morton  Sails  for  London — R.  L.  Mor- 
ton, of  the  Morton  Truck  &  Tractor  Co., 
Harrisburg,  Pa.,  sailed  February  3  on 
the  liner  "Adriatic"  for  London,  England, 
where  he  will  represent  his  company^  in 
securing  contracts  for  the  allied  armies. 

Marks  N.  Y.  Olds  Mgr.— S.  A.  Marks, 
Jr.,  has  been  appointed  manager  of  the 
Oldsmobile  Co.,  of  New  York.  He  will 
assume  his  new  duties  immediately  upon 
the  opening  of  the  new  salesrooms  of  the 
company  at  1R00  Broadway,  New  York 
City. 

Seidel  Succeeds  Hill— G.  E.  Seidel. 
president  of  the  Pilot  Motor  Car  Co.. 
Richmond,  Ind.,  has  succeeded  to  the 
duties  of  treasurer  and  general  manager 
formerly  performed  by  T.  H.  Hill,  who 
has  severed  his  connection  with  the  com- 
pany. 

Winsor  and  Clarke  Mgra.  Detroit 
Office— S.  A.  Winsor  and  W.  J.  Clarke 
are  managers  of  the  offices  which  have 
been  opened  at  SH».r»  Woodward  avenue, 
Detroit,  Mich.,  by  the  Spencer  Smith 
Machine  Co..  manufacturer  of  automobile 
pistons  in  Howell,  Mich. 

Adds  to  Sales  Staff— The  Dimond- 
Apperson  Motor  Co.,  New  York  City, 
distributer  of  the  Apperson  car,  has  en- 
gaged T.  F.  Skelly  to  look  after  its 
wholesale  business.  Mr.  Skelly  has  been 
with  the  Apperson  company  at  Des 
Moines,  la.,  for  the  last  5  years. 

Nadjer  Cot  la's  Detroit  Representative 
—The  Cotta  Transmission  Co.,  Rockford. 
III.,  manufacturers  of  automobile  trans- 
missions, has  appointed  K.  W.  Nadjer,  a 
consulting  automobile  engineer,  as  its 
Detroit  representative.  He  will  have  his 
offices  in  the  Chamber  of  Commerce 
Building. 

Grant  in  New  Role — G.  B.  Grant,  until 
recently  superintendent  of  agencies  of 
the  Oakland  Motor  Co.,  has  become  a 
member  of  the  Pittsburgh  Apperson  Co., 
Pittsburgh.  Pa.,  and  will  have  super- 
vision and  appoint  agents  in  western 
Pennsylvania,  eastern  Ohio,  western  Vir- 
ginia and  part  of  western  Marylard 

Veal  Joins  Saxon  Agency— S.  H.  Veal, 
formerly  secretary  and  general  manager 
of  the  Cleveland  Motor  Car  Co..  and  late 
secretary  of  the  Colt-Stratton  Co.,  East- 
ern distributors  for  Cole,  has  joined  the 
forces  of  the  Saxon  Motor  Car  Co.  as 
traveling  representative  for  New  Jersey, 
with  headquarters  at  278  Halsey  street, 
Newark,  N.  J.,  where  the  Essex  County 
agency  and  the  New  Jersey  service  sta- 
tion of  the  Saxon  will  be  located. 

Nelson  Organizes  New  Co.— G.  V.  Nel- 
son, former  advertiisncr  m«"ni*er  and 
second  vice-president  of  the  Auto  Parts 
Co.,  Chicago,  111.,  will  organize  a  new 
company  along  the  same  lines  in  Kansas 
City,  Mo.,  to  be  known  as  the  K.  C.  Auto 
Parts  Co.,  of  which  he  will  be  president 
and  general  manager.  This  new  concern 
will  occupy  a  two-story  and  basement 
building  at  1§27  McGec  street,  where  a 
complete  line  of  automobile 
and  parts  will  be  carried. 


Garage  and  Dealers'  Field 

Chandler  Adopts  New  Sales  Plan— The 
increasing  business  has  made  it  neces- 
sary for  the  Chandler  Motor  Car  Co., 
Cleveland,  O.,  to  add  more  men  to  its 
sales  department  force.  The  sales  terri- 
tory has  been  divided  into  two  sections, 
each  with  an  assistant  sales  manager  at 
its  head.  W.  G.  Clay  has  been  appointed 
in  charge  of  the  Eastern  district  and  Sid 
Black  in  charge  of  the  central  district. 
K.  G.  W.  Sudrow,  formerly  sales  manager 
of  the  Marion  Motor  Car  Co.,  and  Ben- 
jamin Rennard  have  been  appointed  spe- 
cial factory  representatives  of  the  com- 
pany. 

J.  I.  C.'a  New  Innovation— The  J.  I. 

Case  T.  M.  Co.,  Racine,  Wis.,  manufac- 
turer of  farm  implements  and  machinery 
and  motor  vehicles,  has  made  an  innova- 
tion by  establishing  a  wholesale  and  re- 
tail store,  service  station  and  display 
room  for  all  products  near  the  downtown 
works  in  Racine.  Recently  the  Case  com- 
pany took  over  the  plant  of  the  former 
Fish  Bros.  Wagon  Co.,  Raci'ic.  and  has 
remodeled  the  first  floor  of  the  State 
street  frontage  into  a  store  where  all 
Case  products,  from  threshing  machines 
to  motor  cars,  will  be  exhibited  and  sold. 
The  station  is  in  charge  of  A.  J.  Kellam, 
who  has  been  for  3  years  manager  of  the 
Case  automobile  branch  at  Little  Rock, 
Ark. 

Philadelphia  Cos.  Move— The  Overland 
Motor  Co.  has  removed  from  132  North 
lirnad  street.  Philadelphia,  Pa.,  to  the 
northeast  corner  of  Broad  and  Wood 
streets.  The  former  home  of  the  Berg- 
doll  Taxicab  Co.,  in  the  rear,  has  also 
been  added  to  the  new  quarters,  giving 
the  company  approximately  55,000  square 
feet  of  floor  apace  in  its  new  locntion. 
Hurry  Greenwood  is  the  general  man- 
ager and  treasurer:  R.  P.  Greenwood, 
sales  manager,  and  Judson  Sprankle, 
president  of  the  company.  The  Johnson 
Motor  Car  Co..  distributer  of  the  Haynes 
and  Saxon  cars,  has  vacated  326  North 
Broad  street  and  removed  to  the  new 
sales  and  service  building,  132-134  North 
Broad  street. 

Big  Oakland  Deal  in  Cleveland— One 
of  the  largest  deals  consummated  in 
Cleveland  automobile  circles  in  recent 
years  is  that  concluded  by  the  Oakland 
Motor  Co.,  in  transferring  the  business 
of  the  Cleveland  and  Pittsburgh  branches 
to  a  new  local  organization  to  be  known 
as  the  Adams-Oakland  Co.,  with  H.  M. 
Adams  as  vice-president  and  general 
manager.  The  transaction  involves  ap- 
proximately one-half  million  dollars, 
automobile  men  are  given  to  understand, 
and  includes  the  territory  of  both 
branches,  nearly  all  of  the  counties  in 
Pennsylvania  and  Ohio.  H.  M.  Adams 
has  for  years  been  connected  with  the 
White  and  Peerless  companies.  Fred  C. 
Wood,  formerly  branch  manager,  though 
no  longer  directly  connected  with  the 
new  organization,  does  not  sever  his  con- 
nection with  the  parent  concern.  Sales- 
rooms will  continue  at  Euclid  avenue  and 
East  Nineteenth  street,  Cleveland.  Mr. 
Adams  has  alreadv  assumed  office  in 
charge  of  the  branches. 
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Automobile     Agencies     Recently  Established 


ConarrOrat 

Monarch   .    .Hartford   Garage   (  o 
Kuicsliutv  \  VVnlw-iall 
J    M    MctVinaH  (  ». 
t  liarler  Oak  Xlotor  <  ar 

Co. 

Charter  Oak  Motor  (  ar 

Co. 
VV  I  Xti«tin 
VV  1  .Motrin 
H  ftViidtle 

J    M.  McDonald  Co 


Ditstrlrt  Cola 

Hutmiiiliile  Hurger 
Jefcery  Couth* 

Florida 


Motot  ( 
lloiiard 


Salon   G,  VV  Hanson 

Idaho 
Moon  Smith  &  Sim-lord 

■  ■Until. 

Regal  VV.  S  XlHIer 


Caacy 

C'lulwark 
(  hampaign 
CtmjKu 


Fairhury  Regal 
Hamilton  Regal 

Homer  Regal 

Huntley  Regal 
Joliel  Regal 


VV<«tcoti  . . ! .  Wetncsm    Motor  Sale, 
to, 

Regal  George  Ftnvre 

llrtri  Rrisiki.r-.  I    Hut  ton 

IsrtttiiHr       The    Farrington  Motor 

Co. 

H    XI    Suit  nil 
K    '  Kopn.krr 
J  C.  Iliiml.. 
I     V  Wilt/ien 
Jolict   Motor  Co. 
F    A  lelfer. 


Peru 

(Juincy 

Slterraenilk 

Smith*hlrr 

SytaroOsTc  . 

Tolrjao,^ 
VVoadhutl 


Regal 
Regal 
I  >lii. mobile 

Regal 
Regal 

M..  :i 

Regal 
Regal 
Regal 
Mji>  nea  . 
Reg»l 

Ol.lsnloUtle 
Regal 


It 

I   K   lialsley  *  Son 
llanlen  VraKli 
T    K.  Kelly 
A   1.  Austin 
c  M.  Haitium 
Biunner  Fdry'.  ft  .Mch 
Co. 

J   VV   Xtever  ft  Soo 
E  Landwebr 
F    K  t.itnn 
lames  Shaw 
Guy  K  Ouell 
F    K  ORrieii 
KoNruun  Motor  Car  Co. 
I  n  Ion  s*u-»  Co 


I  n  tl  I  it  n  n 


Delphi  1 1  .is  i„  « 

El.  Wayne  VVrsuott 

Grrensburg  Haynr* 

Hajlrrwd  City,  Westi-ntt 
Indianapolt*      .  Monarch 


K  C  Jtillen 

I>  II  Harris 

II  I'.  Dinar* 

A  VV  Titvdall 

F  XI  Holme* 


!lai!>f-!  I   r.  MaTheny 

»an»1ilf.    J   VV.  Bloomer 


CrrMon 
Davrnnort 
Halle  Crow 
Fort  Dodge 
Giatuter 

Grmndl.  

Gruoily  Centet 
llair.  inie^ 
lludaon .  . 
Lake  Patk 


Regal 

Oldstnobilr 
Ratal 
1   liall  llel 
Oldsmoliilr 
(  .1.  I. 

IMdsiiiot.Ui 
Hayne* 
Old*inobtle. 
Franklin 
Kj«el 
Glide 


Mart  lldwr.  Co. 
Harding  &  Trotter 
KrnsrtJl  ft  Rim 
Clark  Brothers 
Sbeagten  Hunt  Co. 
Sxott  ft   Leonard  Aulo 

Co. 
J   V  RusaeU 
C   F.  /onkler 
VVrn  Fletcher 
Hanson  Ik  Tyler 


l.-l.l. 


U'VI*.' 
M«»uri  City 


J.  E  Alexander 
A  ('.  Slialer 
Sandtland  &  Parker 
Ray  XI.  l>o*rtl 
II  C  Mevet 
Cr.  T.  IVtrrion 
Kfiwtrrlion  Aulo  (  o 

H    W    F.mrnv   Viitu  Cn 
Ifartin  Aur.i  Co 
.  fov  Mulhcrn 
V.  T  IMtmni-r 
S    I  > .    V  t.-urrnncy 
K  K.  r»c*an 
(  rntfwl  luw.i  (i.«r^j|i' 
W.  L  Thomtim 
t    S  W  m.in  tt  Co. 
\Vow1y   Auto  Ci> 


Meranao   .Hay 

Mr  !V**an.  Mi»m 
Mijib»arD  Kc«al 
MovUltf  Haynr* 
Nr\»yia  II«ync» 
Nru  I^rDvidr-ncr      llaync*  . 

Nrmtofi  Kck»1 

Otftxili  Hrrfl-Hrook*  Krrrin  Ac  Collint 

H.ynt-  .  \»it..  Co 

r  Hayor.         . VV'yrlttitf  Auto  \  SuWli 

Jitory  City  Auto  Co. 
AuKiist  Amisti 
.VinrniaJi  Auto  t  o. 
Ftnlan'1    Vuto  (" 
H   C  Evanr 
l>  C  Prr»ijH 
[lonjMvn  &  Hi'nn 
Ili-rfl  bn.ik.  F  Sliarlubctrr  it  Si,n 
Renal   N.  M.  Caplc 

Krnlurkr 


Story  C«y ... 
vluTMrter 


II 


v5 

Vinton 
Waahitujton 
Wilton 
Valr ... 


HI- 


olilU- 
ulnle 


I 

llavm-ft 

Oldnniobllr. 


CamoVr.'illk  sin.|el«k.i 

FliiabrtlltoM  Il  .   Sf  il'Jt'h.i*' r 

(il.KitnW  viii.l.  I.ilwi 

Horli(rn5-ITll«-  >lu-lrUllort 

I<lt.ni>n  Mulrlaktr 


Hiiituuiaji-I.yi>n«  to. 

A    II  l>"lll!.l» 
(.laiii.iw  Molor  Car  Co. 
It   i.  II..I. 

T.  M.  Em« 

t  ..liM-i.  r.  i..l  V'il.J  t  o. 
Vl.ir.iii*  li  Aut-i  t 


Lrnna^  ill*- 
I-ouisvill* 

I.niiKville 
Loui»villr 
Umiii  ill<- 


PASSKXCiKH  CARS 

IX.ui  Fn..  liw  KI«xtiK  t.ara*  C 
.  Xliltwm  Fire 

trie  Kk.t/1. f..iraei-( 

Allen  Kenton  Motors  t:.i 

.  .  -  .Lewis  ......  Ke-ntMt;  Mollis  Co. 

Itrtrostrt       Co-iiueratw  Motor  Car 


.Munloc,:lsi-illp. 


Ntuitrtiakrr  <  .  A.  Dauson 
Stu.Mmkrr     Riner  t  Wml 

Stii.|e|,..kei     \M  lute  tk  Xlay. 


Ksnlai 


OWsmobile. 
Xloon .  .  .  .  . 

...  Ilayne-i  . 

Kinninan.  StiHli-!iakri 

Kiniiman  Overland  . 

I.arnr>l  Haylkrs  . 

Iil^ral  Moon 

Marksvillr  r  M.lsniolule 

Hratoi  I  Mi_.it 

R.iwll  t  hati'lk-  t 

S.iilna  Ma 

Straninn...  Mi 

Toprk.1 

To,.k..  otihmobUr 
Wichita 

Hoston  Ik-!  miter 

HoUon  llrnu.  IW 
troiier 

Hmtdlt  Cro« 

RoM  on  Cory. 

Hrocktoii  Wi-itiotl 

Rt.Kktim  Hunk 

Concord  Ford  

MairlhUI  Falar 

ilavnrrbill  Studcbaker 

1.  vnii  Rro.  

Xlalden  Haynes 

Miller.  Fall.  ( Hd.nioblle 

Ne»  rU.11,,,1  Kwl 

Nortli  Adams  Ford 
Sioiirrvllle. 

Worcesttt  Hu| 


I  F  Merer 

t.ri-al     Rend     lldve  K 

Imp,  Co. 
l-aincer  Si  tlfiphant 
t.ra.n  N  tkik.i. 
lirant  &  irakei 

II  I  .  lailo,  j.  Sou. 
VV.  G.  W.a.ls 

R  VV  Welih 
Finl  M..»lwi  II  s.n. 
II  A.  l  ink 
C.  VV.  Tll.k-y 

Sj|.|»i|held  .V  I  II 
lii.ii-lwn.leni-e  Auto  Co 
K:.i.<.»  Minor  Cur  Co. 

ii  w.  r 


Revd  Crocki-ll  t  o 

Ri-r^l  Crockett  Co 
V    I'.Sa.  kley 
E   r  Blake 
MartaV  Auto  Co 
VVInte  Auto  t  ii 
Torrey  at  V'Lalbe 
Hayilen  Kroiaii 
Ellison  Xlntor  Sopplv  Cr 
jolin  J.  Hun 
Xlalden  Cetltct  tiaiatte 
A   II  Sawyer 
It    V.  VaiK* 
Van  Sleet  Motor  Co 


Hill  M..I,«-  C 


Co. 


Malar 


AogtMU  OldanioWlr.  EilHr-M  Hro«  Co. 

Ranior     .  tll.lnuo'uyr.  A   L.  Towle 

Curilajii  Ol.UniolilU-  VY.  1.  Collins 

Lake  Vie*  .           t  liiUmobile. .  A.  F,  Ro-nr 

tkiklan.1  t f.  UmoWr.  C.  R  Blal»le!l 

Port  FairneFI  t  handler  Rurtop  Ik  IViran 

I'orltatiil  Studi'lwker  Studeliaker  Corp. 

Portland  Clusndlrr  I.  Iitlilon.  Durrah  k  littl 

Ml 

Portland  I  Hdsniolwle.    [I  I;  M.  Cann 

Saco    .    ,  .    .  ClunJW        II    ,\  Harris 

Mlohlaaa 

Adrian  Ford  lohnaon  A  Mit.liell 

Alkfan  DiaUe  Hr.«  W  VV  Vo,l^nh 

Alalia  llaym-s  A  J  Howe 

Rattle  t  i.rk  Haynen  .  1.  S  KmmVes 

Rellevue  I  ord  F  Clark 

Charlotte  Fold  Itarber  Rrotheta 

Charlotte  tK-erland  Rarlier  Brotbera 

tirarnl  Ralw'U  Franklin  Security  Auto  Sales  Co. 

C.rantt  Rapi  i*  Saaon  tiiiml  Rapids  Saaun  Co. 

tirand  Katm!*  Met/  Metr  C.aragr 

t.lertivMlr  lii.lar  jolin  *  XI.  Ciniatrnarti 

llnlland  Sliajr^iaker  XI  Ramunl 

Kalaniaj.si  kiu<  VV   O  Hallow 

Inn.a  Monroe  R   H.  V  an  V  lei  k 

Ionia     .  Huaisivn  Fu»ene  Ketstetter 

lirtna  Sttididiaker  Filayw  Ketsiettrr 

Ionia  Oldslimtnie.  Eugene  Kerstelter 

lahra-niinit.  Ov.-lland  F   R  NVIs.ui 

Lain.'mrg  tildKiiMitiile  E  K  la-land 

ta-tianon  l-ranklin  .  N.  V.  Meyers 

la'lialatn  SI  i;  |rli.ikrr  \.  A.  M.-yer* 

l^-lanon  t  li. itinera  \   A.  Xleyets 

l.udir.ittoli.  Haymn  J    H.  Cornelly 

Xtimroe  Reo  t"    V  CI'Loltr 

Mi   I'leauiu  Foul  K    II  JiJinaou 

Ml   Pli-.isan.  Ford  II  I.  Ki«al 

Xlt   Pleasant  l>od*r  Mandanl  C.aracr 

Mlslr    .  .    .  I'.iiK.-  Svkea  IV  Oilu  y 

i  h  I  Foul  ii.  F.  Smith 

Purl  Huron  M.n«rll  VV  111.  Varkrll 

Sanduskv  TVaiiti-  Bn*l     VV  .a^iriati  Af  l  Viauaon 

St.  lohfla.  \l.un*i'll.        1  tj?  Xliyss  Garaice 

St.  John-  Si  uleluik.i  !luM.~.l.ai.iar 

St.  Johns  Ford  G.  F.  Smith  «r  Son 

■  o  aao  Sludrhnkrr    S...  . 

Co. 
la 

M   F  Thomas 
Mliim  .i|s,|.i  K.  ii.liiali.il     l.   I-.  XlisTe 

Mlnnniirl 

J   1)  llohrer 
F  H^ltrw 

XlcGtew 

•  :  ..  ,»J,. 

.insu     <  ity  Auburn 
VI.  1      •  ,, 


l.trm  I  Ity  Oldsiliohlte 

i    .  .  CHilsntobile 

Kansas  City  J'tilln-an  . 

KlMMCjli  tole 

Karinns  City  VVestcott 

Knnaaa  Ci'v  Vela. 

kails..,  I  ity  Pullman 

Km.  I  Ity  ll.nne. 

Sc.  Joseph   Chamllet 

Si.  laiUta  Ki-sel 

St.  Louis  ,  .  MUburn 

St.  l.i.iui  .  Pullman 

St.  Lout's   Cole 

St.  Louts  .  Mux 


M 

K.ir 


V.l.r  riiott,  Xt.xor  C. 
I    ; .  \|..;„  , 

C  lttr  \  ( 

I -.lie  Motor  Car  Co 
t  oloiii.il  Motor  tar  t  ... 
I  ..itwritlit    Motot  Cut 

Co. 

FU-al  Motot  Co 
Cole  Arlsntast   tutu  Co 
I  Katie  AmomoUle  Co. 
I  .  A.  Kiuirock 


Helena.  <  HiUmoMUr. ..  T.  C   Power  t  o 

Xlimotlla  Oldstootiikr  .  Tuttiulla  rk   Bleitr  V, 

Si  In  Ot-limobile.    J.  V  Barrett 

Velirnak* 

Omalia  Pai*.'  XlurphyO  Hrttn  Co. 

Palme.  Hay-ive,  .  .     John  Kxu« 

Xirvnda 

Tonopah  Oldsmolalf     H.  II. 

Km  lliimnnblrr 

»  !!&     K   XV  ■ 

\r«  Jersey 

Hloomftrld  Re<.il  (intra)  Motot  (at  Co 

t  loiter  Riuil  (  i.l  ur  It  Itiown 

F.ltnlieth  Re«..l  F.luaurth   Auto  t  o 

Rr.1  Hoik  Kisavl  F   ion  Katten»Tll 

Siiiinut  Ol.l.l  ale     F    V  Wahl 

VVaahiKton  Relil  E.klr's  t,;ir«r 

»w  Mtsslcn 
Mhuinierr.ue  tilule     ,        E.  F.  Trotter 

■  lianiller      .Casrft  Mi'KilUrv 

•<ew  Vork 
M.aon  S  Ik  (>  Motor  t  o 

I  In. mall  rlt  llaian 
ilr.K.kly.7      "  Re«al  VV...I.  (.araje  i  Sale. 

t  o 

Htllshtoll  Renal  R   F  Hams 

HuHalo  Kt»  l  H  F  Mil-m 

Hurlalo  Sasim  PoppenouTB:   M'"tiar  Cv 

M 

I  ,o  to 

Chiton  Soring*..      Franklin        C   L  Haiky 
Dumlre  llaiiaea  FZaioeat  It  Co 

Franklin        E.  M  Imtc* 
Hay  ne*  .        VV.  ).  Prince  Sr  Son 
1  lay  lies  J     P.    laang    Engine  * 

Garajre  C"o 

Ithaca  < KilMiiohltr     E  J  Irapp 

Kingston  Xtoon  Stryker  h  Voslmana 

Maugatiark   Rrgal   L  A  Dibble 

New  Vork  Engei  Mutual  XI omr  Sale*  Co 

Nc-V.nk  Regal  VVebsterX_ 

New  V  ork  ,H«H  Hi.-.ka.l)iam«m.l-VVaV 

Potadani  ( M.lan.obile. . .(..  p.  Lyman 

Rochester  Xloon  VV   M  Klpp 

Rome  (Milsmobile     R   C  Laigai 

Schenectady-  .Regal  Mala-y  Ik  Xlalntiey 

Si.hran-iii.lv  Hudson         Stratton-Roae  In 

Sc  hrnrcta-ly  t  g  Isinoblle.    (  .  C  Keroe 

Troy  llud^jn  las'man-Stratton  Co 

VValleri  Regal  1    R  Walker 

VV'atkin*  llaytvs  .        VVatkins  (iataice 

VVaverly  .   Moon  State  Lane  Motor  Co. 

•sot-th  Dakota 
Rimlrlls  (ildsroobtle.    Heath  ft  Dnnkwalrt 

Clm  Hay  nr-s  .        E    (5.   Co.tngton  Arju 

Co. 

Pi.  kinaoai  Franklin        liu  kinson  Motor  t  ar  Co 

Fatgo.  Studeliaker     King  tk  Dahl 

Ohio 

Ada  .  Franklin        Steniple  Jk  Smith 

Vknm  Havne.  .        I  J  Stickle. 

Ashtabula  tlldsnioUle     VVIndermere-Eociid  Gar 

age  Co. 

Athens  Regal  J   S   XI.  (  a 

Bowjiij  C.teen  VV.al.oit  C.  C  Rich 
Hu«  vim  Emi«re.         S  Htrtja:  J. 

Ruryrus  Foul  A.  L.  Holiosray 

t'atii'len  Regal  t  raoder  ft  PufJi 

Lanton  llayries  The  Canton  HninBeg  Co. 

t  antmt  irverland       Canton  Motor  Car  Co. 

t    i.  Ol.lsiiiotnle.    Black  ft  Black 

t  ImiiianslMirg        R.-gal  Rright  (t  Neal 

Cln.liinall.  Httsvoi-  Cttuena  Motoe  Car  Co 

Cincinnati  Maswell         The   Krn^   Motor  Car 

Co. 

Reo  HrroW  Xlotor  C»r  Co. 

t.r.mi  Knrsrksi  Auto  Co.^ 

Cincinnati  Ftankhn        The  EranklnTMotcarCa/ 

Co. 

(  tiiiiunatt-  Allen  Kenton  Motor*  Co. 

Cincinnati  le*i«  Kenton  Motor*  Co. 

CtiKiiiiiati.  Stu  ietiaker     live  [m|*rrtal  Motor  Car 

Co. 

t  incinnati  Pull-nati        Pullman  Motor  Car  Ca 

(  lr<  Jrl  lilt-  llututioliale.    t..  I.  Sillicair 

Cir.leiilV  Ca.lilhK        ('.  I.  Schiear 

tirileulle  tndunobate     N.yecker  ft  Riehmen 

Cleveland  I'lim-ea*         Altiaugh  Xlotor  Sale*  Co 

Cleveland  t  lialmers       J   II.  tireenwaJil 

Clev.latul  Allen  .       .     Stark  Aulo  Co..  Inc. 

Cleveland  Oakland        Oakland  Motor  Co 

(  l.  v.  Und  iMiUtuobile.    VV  Indemere-FIudad 

Clev.1  in.1  Pullman         M   I),  Coatte 

Cleveland  I  let  roller    .   XI.  O.  Coate 

i  I.  ..I.i.  I  Stiidehaker     V    H  Oaris 

Cleveland  Mien.  The  Stark  Motor  Car  Co 

(  lei  eland  Ktsw  lkar       Brandt  Motor  Car  Co 

Cleveland  Hupmoliiie     The    Cleveland  Motot 

Sale*  Co. 

Xlllliiim  Fl.-i 

trti  The  Standard  Motor  Car 

Co. 

lefletv  Capital  Motor  Car  I  i 

t  olumhus  Monarch        Xlonarch     Motor  Sales 

Co. 

C ol nrnlin s  Kissel  C   C.  McCune 

(  otilmtius  Vrgo  Auto  Inn  fc  Eirhanxt 

t  oshoi  ton  Sasxin  (i.  J    Iteck  ft  Son 

OlilMKiblle.  E  F  (onr,d 
Havne-  The  Eilth  St.  t 
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.sealed  inside  iH  a  small  quantity  of  air 
that  expands  or  contracts  with  each 
change  in  the  atmospheric  pressure.  This 
lifts  or  withdraws  the  top  of  the  box  and 
so  operates  the  pointer  mechanism.  The 
thermostat  works  on  somewhut  the  same 
principle,  only  the  action  of  heat  upon  a 
small  quuntity  of  scaled  air  is  used  to 
cause  the  expansion.    In  order  to  utilize 


NACO  Shock  Absorber  —  Theoreti- 
cally a  shock  absorber  ought  to 
offer  increasing  resistance  with 
the  increase  in  movement  of  the 
spring  to  which  it  is  attached.  For  small 
deflections  the  car  springs  ought  to  be 
satisfactory,  and  the  function  of  the  ab- 
sorber is  to  resist  extra  violent  motion, 
by  adding  to  the  natural  frictional  re- 
sistance of  the  leaves  of  the  main  spring. 
One  of  the  most  recent  attempts  to  pro- 
duce a  shock  absorber  that  offers  grow- 
ing resistance  as  deflection  increases  is 


Naco  (hock  abiorber 

the  Naco  illustrated  here.  Not  only  is  the 
absorber  extremely  simple,  but  it  should 
be  light  in  weight  and  moderately  inex- 
pensive to  manufacture.  It  is  easy  to  ad- 
just and  any  wear  that  may  take  place 
can  be  compensated  for  without  affecting 
the  range  of  working  to  the  slightest  de- 
gree. The  friction  is  supplied  by  a  pis- 
ton sliding  in  a  cylinder,  and  the  inge- 
nuity of  the  device  lies  in  the  means 
adopted  to  vary  the  amount  of  friction 
in  accordance  with  degree  of  movement. 
To  this  end  the  piston  is  split  in  two 
halves,  being  cut  in  two  vertically,  and 
it  is  coned  out  inside  so  as  to  present  a 
bell  mouth  whichever  end  is  uppermost. 
A  rod  with  a  conical  end  passes  through 
the  piston,  shown  at  A,  and  there  is  a 
tube  B,  with  another  conical  extremity 
that  rests  in  the  top  of  the  piston.  The 
rod  is  carried  up  to  the  nut  C,  and  the 
tube  ends  at  the  collar  D.  The  cylin- 
der K  is  attached  to  the  axle  and  the 
bracket  M  to  the  frame  of  the  car.  De- 
flection of  the  main  spring  causes  the 
cylinder  to  slide  up  the  piston  but  this 
lifts  the  arm  S,  and  since  this  arm  is 
pinned  to  the  other  arm  T,  the  latter  is 
also  lifted.  Now,  the  end  of  T  is  a  cam 
which  lies  between  the  nut  C,  and  the 
collar  D,  ao  that  lifting  T  turns  the  cam 
and  forces  apart  C,  and  D.  This  sepa- 
rates the  upper  ends  of  the  tube  and 
lie  piston  rod  causing  their  respective 
coned  ends  to  be  forced  nearer  together 
">»ide  the  split  piston,  so  expanding  it 
*»d  pressing  it  hard  against  the  cylinder 
*»/|jf  thereby  increasing  the  friction.  Ad- 


justment is  made  by 
turning  nut  C,  whicn 
puts  more  pressure 
on  the  coil  spring 
beneath.  —  National 
Appliance  Co.,  Grin- 
nell,  la. 

Positive  Steam 
Tube    Vulcanizer  — 

The  manufacturers 
will  place  on  the 
market  shortly  an 
improved  portable 
steam  tube  vulcan- 
izer, designed  exclu- 
sively for  repairing 
inner  tubes.  The 
new  Positive  repairs 
any  hole  in  one  op- 
eration and  makes 
larger  repairs  by  re- 
setting the  vulcanizer.  It  will  repair  au- 
tomobile, bicycle,  cyclecar  and  motorcycle 
tubes. 

The  Positive  has  a  water  compartment 
between  the  tube  and  fuel  compartments 
which  controls  the  heat  and  insures  per- 
fect repairs,  eliminating  all  danger  of 
burning,  overcuring  or  undercuring.  It 
is  portable,  so  can  be  carried  in  a  tool  kit 
of  a  car.  It  sets  on  the  running  board, 
fender  or  bench  or  can  be  fastened  by 
means  of  a  wood  screw  that  comes  with 
the  outfit  to  a  post  wherever  convenient. 
It  is  automatic  in  its  operation,  repairs  a 
tube  in  12  minutes'  time  and  extinguishes 
itself  after  the  work  is  completed. 

The  Positive  is  packed  in  a  neat  box 
with  complete  vulcanizing  outfit  consist- 
ing of  a  measuring  cup,  screw,  sand-pa- 
per, scissors  and  enough  tube  repair 
stock.  Sold  under  a  money  back  guaran- 
tee.— Positive  Supply  Co.,  Davenport,  la. 

Thermostatic  Controller  for  Water 
Circulation  —  The  accompanying  sketch 
shows  the  construction  of  the  expansible 
part  of  the  water  circulation  controller 
employed  on  the  new  Cadillac.  An  or- 
dinary barometer  contains  a  flat  box  of 
spring  steel  which  has  its  top  and  bot- 
tom corrugated  in  a  series  of  rings,  and 


Boyce  hand  horn 


Thermoaratlc   controller    for    water  circulation 


Button  operated  door  lock 

the  expansion  of  air  to  control  a  valve  a 
corrugated  box  is  used,  but  of  a  differ- 
ent type  to  that  in  the  aneroid  barom- 
eter, as  it  consists  of  a  copper  tube  with 
thin  walls  on  which  a  number  of  hollow 
flanges  are  raised  by  a  spinning  or  pres- 
sing process.  The 
left  view  shows  the 
sealed  box  with  its 
solid  ends  for  at- 
taching to  the  valve 
and  the  right  the 
corrugated  tube 
pulled  out  to  show 
form. — Fulton  Co., 
Knoxville,  Tenn. 

Push-Button  Door 
Lock— The  See-Rite 
is  a  door  latch  oper- 
ated by  a  push  but- 
ton on  the  top  edge 
of  the  door,  this  be- 
ing the  only  part 
visible  when  the  door 
is  closed.  When  the 
thumb  or  finger 
presses  the  button 
below  the  level  of 
the  top  of  door,  the 
bolt  is  withdrawn 
and  the  door  can  be 
opened.  When  in  the 
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withdrawn  position  the  bolt  is  locked  back 
by  a  small  spring  plunger  shown  at  A, 
and  when  the  door  is  closed  again  it  is 
the  contact  of  this  plunger  with  the  strike 
plate  that  releases  the  bolt.  It  is  stated 
that  only  a  slight  pressure  is  needed  so 
the  door  need  not  be  slammed  but  can  be 
closed  quite  gently.  The  device  has 
claims  to  notice  because  it  is  impossible 
to  beat  for  neat  appearance,  it  is  safe, 
since  there  arc  no  projections  to  catch  in 
garments  or  rugs,  while  the  fitting  should 
be  easier  than  usual. — Scaright  Mfg. 
Co.,  Detroit,  Mich. 

An  Unpickable  Lock — The  Jones  Auto- 
lock  for  Ford  cars  is  of  a  type  that  de- 
feats the  most  expert  lock  picker,  since 
not  only  is  the  lock  controlled  by  a  com- 
bination of  right  and  left  turns  of  a 
knob,  which  could  not  possibly  be  hit 
upon  by  accident,  but  the  mechanism  is 
enclosed  so  that  a  whole  battery  of 
spanners  and  cutting  tools  cannot  suffice 
to  free  it.  The  device  is  supplied  made 
integral  with  an  aluminum  manifold  of 
Ford  type,  to  which  the  carbureter  is 
bolted  in  the  ordinary  way,  and  which 
is  bolted  to  the  cylinders  in  place  of  the 
old  manifold.  Opening  off  the  .manifold 
is  a  short  passage  containing  the  lock 
and  a  plunger  which  can  be  dropped 
across  the  intake  passage  so  as  abso- 
lutely to  close  it.  It  is  only  by  knowing 
the  lock  combination  that  the  plug  can 
be  withdrawn,  so  the  only  way  in  which 
a  thief  could  get  away  with  the  car 
would  be  to  fit  a  complete  new  intake 
manifold.  As  shown  in  the  sketch,  the 
control  is  carried  up  through  the  dash- 
board and  ends  there  in  a  neat,  plated 
thumb  nut. — Jones  Auto  Lock  Co., 
Tacoma,  Wash. 

Portable  Grinder — This  is  a  cylinder 
grinder  intended  for  repair  shop  use. 
being  easily  set  to  regrind  cylinders  of 
any  bore  customary  in  automobile  prac- 
tice. The  machine  is  designed  for  direct 
attachment  to  the  cylinder  upon  which  it 
has  to  operate  and  the  process  is  auto- 
matic once  it  has  been  started.  The  main 
frame  of  the  tool  that  is  bolted  to  the 
cylinder  carries  a  big  bar  inside  which 
the  grinding  wheel  spindle  revolves,  the 
latter  being  driven  by  a  one-sixth-horse- 
power motor.  For  the  feed  the  main  bar 
is  threaded,  and  is  caused  to  rotate  and 
descend  simultaneously  by  means  of  a 
train  of  worm  gearing  driven  by  a  sec- 
ond electric  motor  of  one-tenth  horse- 
power. It  is  stated  that  the  current  from 
a  lighting  socket  is  sufficient  to  operate 
both  motors.  Judging  by  appearance, 
the  tool  should  find  a  wide  field  of  use 
awaiting  it.— Boxhill  &  Bruel,  Cincin- 
nati, 0. 

Twist -of- Wrist  Horn  —  A  mechanical 
warning  signal  with  a  new  method  of  op- 
eration is  shown  in  the  illustration  here- 
with. Instead  of  providing  a  handle  to 
be  turned,  or  a  button  to  be  pushed  down 


the  rear  end  revolves,  and  has  its  peri- 
phery knurled  so  as  to  afford  a  grip.  It 
is  thus  much  the  same  as  the  rotating 
handle  type,  only  with    a    simpler  ex- 


Portable  cylinder  grinder 


Ford  Autolock 


terior.  It  is  stated  that  a  movement  of 
so  little  as  1  inch,  circumfcrcntially,  is 
sufficient  to  produce  a  loud  note  and  it 


New  Solar  bracket 


does  not  matter  in  which  direction  the 
motion  is  made. — The  Boyce  Co.,  1790 
Broadway,  New  York  City. 

Swiveling  Bracket — A  Solar  novelty  is 
a  swiveling  bracket  mounting  for  an 
electric  headlight  which  can  be  swung 
in  both  a  vertical  and  horizontal  direc- 
tion. As  can  be  seen  from  the  illustra- 
tion, the  device  is  very  neat  in  appear- 
ance and  it  should  also  be  light  in 
weight.  The  1915  Solar  catalogue  con- 
tains descriptions  of  many  different 
styles  of  lamps  and  has  also  a  page  or 
two  devoted  to  the  principles  of  headlight 
design  which  make  interesting  reading. — 
Badger  Brass  Mfg.  Co.,  Kenosha,  Wis. 

Imperial  Welding  Outfits— The  Im- 
perial Brass  Mfg.  Co.  are  the  manufac- 
turers of  a  line  of  oxy-acetylene  weld- 
ing outfits.  Five  types  are  offered,  four 
being  unmounted  and  one  fitted  to  a 
platform  truck.  All  come  equipped  with 
suitable  torches  and  a  number  of  special 
tips,  high-pressure  hose  and  clamps, 
regulators  and  all  the  accessories,  such 
as  goggles  and  wrenches.  Besides  the 
welding  line,  the  concern  is  showing 
oxygen  decarbonizers,  pressure  gauges 
and  regulator  valves  for  all  classes  of 
welding. 

Catalogs  Received 

Leather  Fittings  for  all  automobile 
purposes.  Magneto  boots,  straps, 
cushions,  steering  gear  boots  and  similar 
sundries. — W.  H.  Hoover  Co.,  New  Ber- 
lin, O. 

Gasoline  Storage  is  dealt  with  fully 
in  the  Bowser  Bulletin.  This  describes 
Bowser  outfits  for  all  kinds  of  garage 
installations,  both  inside  the  building  and 
outside,  on  the  sidewalk. — S.  F.  Bowser 
&  Co.,  Fort  Wayne,  Ind. 

Small  Fittings  such  as  taps,  cocks, 
hose  bands  and  pump  connections.  Also 
lubricators,  small  gauges,  and  little  tools 
like  punches  and  small  screw  drivers, 
radiator  caps,  hub  caps  and  brass  fittings 
of  various  kinds. — E.  Edelmann  &  Co., 
Chicago,  111. 

Vecdol.  This  is  the  title  of  an  inter- 
esting treatise  on  lubrication,  in  which 
all  automobile  motor  oiling  systems  are 
illustrated  by  a  series  of  diagrams  rep- 
resenting sectional  motors,  and  printed 
in  color.  The  booklet  is  well  produced 
and  contains  many  useful  hints  upon 
car  maintenance. — Piatt  &  Washburn 
Refining  Co.,  New  York  City. 

Trunks  are  now  made  in  an  immense 
variety  of  patterns  and  their  manufac- 
turers' catalogs  become  quite  bulky  vol- 
umes. The  1915  catalog  of  Ajax  trunks 
is  no  exception  to  this  rule,  and  contains 
a  few  novelties,  notably  a  large  and  very 
completely  fitted  buffet  case.  Composite 
cases  containing  several  individual  grips 
are  a  feature  of  the  Ajax  line. — Ajax 
Trunk  and  Sample  Case  Co.,  New  York 
City. 
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First  Aid 
to  a  "Hard 
Riding99  Car 


It  keeps  rust,  dust  and  grit  out,  and  all  the 
shock  absorbing  qualities  of  the  spring  in — 


Springe  are  the  natural  shock  absorbers  with 
which  every  car  ia  equipped. 

Permanent,  continuous  lubrication,  however,  i» 
imperative  to  their  proper  functioning  aa  ahock 
abaorbers. 

Lack  of  proper  apring  lubrication  cauaea  ruat  and 
pitting.  Pitting  cauaed  by  rust  ia  aa  injurioua  to 
a  spring  aa  if  notches  had  been  filed  in  ita  metal. 
Ruat  and  pitting  atiffen  a  apring — lower  ita  shock- 
absorbing  efficiency  SO'r. 

It  ia  impoaaible  to  lubricate  apringa  properly  by 
prying  their  leavea  apart.  The  moat  important 
bearing  aurfacea  cannot  be  reached  in  that  way. 
Moreover,    the    lubricant    quickly    squeezes  out. 


DAMN  INSERT  ia  the  only  device  of  ita  kind  that 
will  keep  apringa  up  to  their  original  ahock- 
abaorbing  efficiency.  DANN  INSERT  providea 
permanent,  thorough  and  automatic  lubrication 
throughout  the  apring'a  life  of  aervice.  DANN 
INSERT  retaina  the  lubricant  between  apring 
leaves— it  can't  aqueeze  out.  It  keepa  apringa 
aa  aupple  aa  the  car  manufacturer  meant  them  to 
be  their  ahock-absorbing  qualitlea  intact. 

DANN  INSERT  ia  aupplied  ready  boxed  in  aeta 
for  any  make  of  car.  Aak  your  dealer,  or  write 
for  pamphlrt  "What  Uaera  Say." 


DANN  Oil  Cushion  SPRINGS,  with  DANN  INSEP 
ready  installed  between  their  leaves,  are  a  new  at 
dition  to  our  line.    Supplied  for  any  make  or  mod.' 
of  car.    Write  for  particulars. 


Dealers  Wanted  Everywhere 

Dann  Oil  Cushion  Spring 
Insert  Company 

22B2  Indiana  Avenue,  Chicago,  III. 
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is  the  most  ex- 


"  e  mosf  certain.  6''* 
It  is  the  most  uniform. 

Practically  all  the  highest  priced  cars  are  equipped 
with  the  high  tension  magneto  system. 
So  is  the  Overland! 

Catalogue  on  request.     Please  address  Dept.  38. 


The  Willys-Overland  Company 

Toledo.  Ohio 
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B  R  I  SC 


Individuality  stands  out  all  over  the  BRISCOF 
car.  It  is  not  a  copy  but  a  creation,  possessing  an 
air  of  exclusivencss  that  makes  an  instant  appeal 
to  every  buyer  — built  to  stand  up  indefinitely. 

In  representing  the  BRISCOE,  you  are  selling 
a  car  that  gives  the  purchaser  greater  value  than 
anything  else  at  anywhere  near  the  price. 

You  are  offering  a  foreign  car,  with  all  that  term 
implies— an  automobile  of  French  design  mechanic- 
ally, as  well  as  in  graceful  foreign  body  lines  — 
at  an  American  price. 

The  prospect  feels  instinctively  that  here  is  a  car 
singularly  worth  while,  and  the  more  he  studies  it, 
the  more  positive  he  becomes  an  enthusiastic 
worker  on  your  behalf— a  more  valuable  sales 
agent  than  money  could  buy. 

This  is  one  of  many  reasons  that  make  the 
BRISCOE  the  easiest  and  most  thoroughly  satis- 
factory car  for  dealers  to  handle. 

CONSIDER  Till:  HKISCOE,  FROM  ITS  I  N- 
USUALLY  SMART  EXTERIOR  TO  TUB  INNER- 
MOST PARTS  OF  ITS  MECHANISM,  AND  YOU 
WILL  FIND  BY  FAR  THE  BIGGBST  VALUE, 
DOLLAR  FOR  DOLLAR,  TO  BE  FOUND  IN 
ANY  CAR. 

A  liberal  contract  is  offered  to  all  responsible  live-wire 
dealers  who  wish  to  increase  their  profits  by  the  sale  of 
BRISCOE  cars.  But  territory  is  being  allotted  fast  right  now. 
Better  get  in  touch  with  us  without  delay. 
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BRISCOE  MOTOR  COMPANY  INC.  JACKSON  MICHIGAN 
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French  Mount  75  mm. 

^  Gun  on  30  h.p.  Chassis 


Rigidity  Secured  by  Swivel  Jacks 

4         — Artillery 
Tractors — Allies 

Gain 
in  Truck  Fleets 


Left— Renault  with  highanule  gun 
manned  by  French  Infantry  and 
Zouave* 

Below — French  75  mm.  oun  mount- 
ed on  chasala.  Thla  la  the  flrat 
photograph  of  thl*  gun  ever  taken 


By  W.  F.  Bradley 

Special  Repremcntative  of  THE  Automobile  with  the 
Allied  Armiea  in  France 

PARIS,  Jan.  30 — France's  most  formidable  weapo.i,  the  75  mm. 
gun,  the  rival  of  the  German  77,  is  now  being  used  very  ex- 
tensively mounted  on  an  automobile  chassis.   This  improvement 
had  juBt  been  completed  when  war  broke  out,  but  r.o  time  had  been 
available  for  building  the  chassis  and  fitting  the  gun  to  it.  The 
adoption  of  the  new  weapon  has  therefore  been  carried  out  while  the 
nation  is  at  war.    No  serious  problems  were  presented  in  the  iiuto- 
lobile  Itself,  but  the  mounting  called  for  careful  work  and  it  was 
lacessary  to  cut  out  the  action  of  the  spring  in  order  to  give  to  the 
entire  base  the  aame  degree  of  rigidity  as  with  the  ordinary  horse- 
drawn  gun  carriage.    A  30  horsepower  chassis  is  used,  the  make  prin- 
cipally employed  being  De  Dion  Bouton.   No  armor  plating  is  fitted  to 
the  chassis,  for  a  gun  of  this  size  is  not  intended  for  reconnoitering 
or  ordinary  road  work.    Obviously,  details  of  the  automobile  fittings 
are  as  carefully  guarded  as  the  details  of  the  gun  itself.    Briefly,  the 
gun  is  mounted  on  a  pivot  carried  on  a  steel  platform  bolted  to  the 
frame  members;  normally,  it  is  directed  forward,  over  the  heads  of 
the  driver  and  his  assistant.    The  gunner  has  a  seat  attached  to  the 
rear  left  side  of  the  gun,  this  seat  being  attached  to  and  revolving 
with  the  gun  pivot.    When  the  gun  is  about  to  be  brought  into  action, 
the  chassis  is  raised  from  the  ground  just  sufficiently  to  remove  all 
weight  from  the  springs,  but  not  to  lift  the  road  wheels.    This  rais- 
ing is  obtained  by  means  of  four  special  hydraulic  jacks,  one  attached 
to  each  comer  of  the  chassis,  and  capable  of  being  operated  simul- 
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The   'ortunea  of  war. 


A  battlo-tcarred  French  ear  at  the  corner 
near  Soisaont 


taneously  and  instantaneously.  Each  jack  consists,  of  a  stout 
steel  leg,  inclined  a  few  degrees  from  the  vertical,  and  hav- 
ing at  its  lower  extremity  a  big  diameter  circular  foot,  flat  on 
its  under  surface.  These  give  sufficient  area  to  carry  the 
weight  of  the  chassis  and  gun  on  all  ordinary  surfaces. 

The  great  advantage  of  this  new  weapon  which,  it  should  be 
noted,  is  receiving  its  first  application  in  this  war,  and  had 
not  even  been  tried  out  in  maneuvers,  is  the  extra  mobility  it 
ifives  to  the  batteries.  A  horse-drawn  battery  of  76  mm.  guns 
does  not  average  more  than  4  miles  an  hour  under  best  road 
conditions.  Under  similar  circumstances  a  battery  of  75  mm. 
automobile  (funs  can  maintain  an  average  speed  of  12  miles 
an  hour.  The  only  problem,  therefore,  was  to  perfect  the 
details  of  the  chassis  so  that  the  automobile  gun  could  get 
into  action  as  quickly  as  the  horse-drawn  type.  This  has  bce:i 
accomplished,  with  the  result  that  the  automobile  75  mm.  gun 
Is  decidedly  the  more  formidable  weapon. 

The  French  gun  discharges  a  projectile  weighing  7  kilos 
240  at  an  initial  speed  of  530  metres.  The  German  77  mm. 
gun  sends  a  projectile  of  «>  kilos  850,  at  an  initial  speed  of 
465  metres.  Another  advantage  of  the  French  gun  is  the 
method  of  mounting  and  the  hydraulic  brake  which  removes 
even  the  slightest  variation  in  the  angle  of  the  gun  after 
each  shot  has  been  fired.  In  other  words,  the  range  having 
been  given,  there  will  not  be  the  least 
necessity  to  set  the  gun  again,  no  mat- 
ter what  number  of  shots  may  be  fired. 
A  French  battery  of  75  mm.  consists  of 
four  guns.  The  German  77  mm.  bat- 
tery comprises  six  guns.  The  French 
L-laim  that  the  choice  of  four  guns  is 
more  rational,  and  that  one  of  their 
batteries  is  superior  to  the  lamer 
German  battery. 

.Special  Ammunition  Wagons 

Comprised  with  the  75  mm.  French 
batteries  are  automobile  ammunition 
wagons  of  a  special  design.  The  ma- 
jority of  these  vehicles  have  been  fur- 
nished by  the  De  Dion  Bouton  company, 
and  are  that  firm's  30 -horsepower 
chassis  with  important  modifications. 
The  motor  is  carried  under  a  bonnet; 
drive  is  taken  to  the  rear  wheels  by 
transverse  cardan  shafts,  in  the  special 
Dp  Dion  Bouton  manner.  In  addition, 
a  powerful  winding  drum  with  steel 
cable  is  fitted  within  the  frame,  back 
of  the  gearbox,  thus  making  it  possible 


for  this  vehicle  to  haul  itself  out  of  a  tight 
place,  or  to  pull  the  gun  out  of  soft  ground. 
On  the  chassis  is  a  wood  and  metal  body 
divided  into  several  large  lockers,  each  one 
being  subdivided  into  divisions  made  to  re- 
ceive a  75  mm.  shell. 

The  75  mm.  gun  appears  to  be  the  larg- 
est weapon  mounted  on  and  fired  from  an 
automobile  chassis.  There  are  hundreds  of 
lighter  vehicles  in  use  fitted  with  one  or  two 
mitrailleuses,  but  these  are  for  an  entirely 
different  kind  of  work  from  that  under- 
taken by  the  bigger  gun.  Much  of  the 
heavier  French  artillery  is  now  motor 
hauled.  These  must  not  be  confused  with 
guns  which  are  motor-carried. 

5S    The  Use  of  Tractors 

of  viiiaga  street  Many  of  the  cannon  of  105,  120  and  156 
mm.  are  hauled  by  motor  tractors.  It  does 
not  appear  that  the  French  280  mm.  gun 
makes  use  of  automobile  traction.  It  is  claimed  that  this- 
gun  has  a  considerably  greater  mobility  than  the  German 
weapon  of  the  same  calibre,  for  it  can  be  dismounted  into 
four  parts,  each  of  which  can  be  drawn  by  six  horses.  The 
use  of  gasoline  tractors  is  not  entirely  new,  for  the  French 
have  studied  this  problem  of  the  abolition  of  the  horse  in 
artillery  work  for  at  least  3  years,  and  had  developed  a  most 
successful  type  of  tractor  before  war  was  declared.  A 
120  mm.  battery  consists  of  seven  tractors,  each  one  with  a 
.'{5-horsepower  motor  driving  to  front  and  rear  wheels,  both 
sets  of  wheels  being  steerers  as  well  as  drivers.  The  make 
most  largely  employed  is  Panhard-Levassor,  others  being 
Renault,  Latil  and  Schneider.  Each  tractor  carries  the  men 
necessary  for  handling  the  gun,  it  hauls  one  ammunition 
wagon,  und  finally  the  gun  on  a  special  type  of  four-wheel 
carriage.  The  average  speed  on  roads  is  12  miles  an  hour. 
Across  country,  where  no  serious  obstacles  have  to  be  met, 
u  speed  of  6  miles  an  hour  is  maintained.  Naturally  this 
is  reduced  if  the  nature  of  the  ground  necessitates  the  fitting 
of  paddles  or  chains  to  the  wheels,  or  if  the  motor  driven 
capstan  has  to  be  brought  into  operation  to  get  the  tractor 
out  of  a  difficult  position  or  pull  the  gun  and  ammunition 
wagon  up  hills  which  cannot  be  climbed  in  the  ordinary  way. 
Each  tractor  replaces  from  twenty-five  to  thirty  horses.  In 
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Peugeot  cart  fitted  with  quick. nrlng  gun*.   These  care  are  credited  with  great  execution 


addition  to  the  higher  speed  on  the  road,  these  batteries  have 
the  great  advantage  of  being  able  to  get  under  way  in  a 
much  shorter  space  of  time  than  is  necessary  for  bringing 
up  horses.  I  have  timed  a  battery  which  was  in  position  on 
soft,  sandy  ground,  some  distance  from  a  main  road,  which 
ceased  firing  and  got  clear  away  from  the  position  it  occupied 
within  6  minutes.  Attached  to  each  of  these  heavy  batteries 
is  a  reserve  tractor  carrying  chains,  paddles,  ropes,  and 
other  material  necessary  for  use  under  adverse  conditions. 
The  tractor  is  also  ready  as  a  stand-by  in  case  of  break 
down. 

Double-Steer.  Double-Gun  Light  Cars 

Recent  additions  to  the  French  artillery  consist  of  the 
lighter  type  of  Peugeot  high-speed  chassis  fitted  with  double 
steering  wheels,  so  that  the  driver  can  face  either  front  or 
back,  a  couple  of  reverse  gears,  and  two  quick  firing  guns, 
each  one  having  a  horizontal  range  of  180  degrees.  In  pro- 
ducing these  armed  cars  the  French  have  merely  copied 
German  example,  for  on  the  outbreak  of  the  war  the  enemy 
had  in  readiness  large  numbers  of  light,  fast,  armored  auto- 
mobiles with  which  it  was  possible  to  make  rapid  attacks  and 
strike  terror  into  small  forces  and  the  civilian  populations. 
This  movement  was  followed  on  the  part  of  the  Allies  by  the 
fitting  up  of  ordinary  touring  car  chassis  with  armor  plating 
and  the  mounting  of  a  gun  on  the  platform.  The  final  de- 
velopment is  the  adoption  of  double  steering  and  two  speed 
reverse. 

One  of  the  surprising  features  of  this  war  is  the  revela- 
tions it  has  made  of  the  respective  automobile  strength  of 
England,  France  and  Germany.  According  to  the  mo5it  re- 
liable statistics,  England  had  a  decided  lead  over  any  other 
European  country  in  the  number  of  commercial  vehicles  and 
motorcycles,  a  slight  lead  over  France  in  the  number  of 
private  cars,  and  a  substantial  lead  over  Germany.  The 
indications  were  that  France  and  England  would  put  into 
the  field  the  greater  number  of  automobiles  than  Germany 
possessed.  It  is  now  seen  that  for  military  purposes  Eng- 
land possessed  a  mere  handful  of  automobiles.  Her  subsidy 
scheme  had  not  met  with  success.  The  war  department  fixed 
on  a  certain  type,  admirably  suited  for  their  purpose,  and 
asked  manufacturers  to  build  it  and  the  public  to  buy  it. 
Neither  party  responded,  with  the  result  that  when  war  broke 
out  the  English  authorities  had  to  requisition  thousands  of 
trucks  in  the  hands  of  private  owners  and  had  to  place 
orders  for  the  ordinary  commercial  type  with  every  manu- 
facturer willing  to  execute  the  same.    From  the  day  war 


broke  out  until  the  present  moment,  requisitions  of  suitable 
types  of  trucks  have  been  carried  out,  until  commercial  Eng- 
land now  possess  but  its  steam  wagons,  the  trucks  of  absolute 
necessity  to  civil  and  military  home  life,  and  the  older  models 
unsuitable  for  sending  abroad. 

In  France  the  situation  was  different,  for  although  the 
French  army,  like  that  of  England,  possessed  but  a  small 
number  of  trucks  in  active  service,  and  had  no  armored 
cars  whatsoever,  it  was  able  to  make  use  of  its  well  developed 
subsidy  scheme  which  automatically  brought  several  thous- 
and trucks  into  army  service  with  the  call  to  mobilization. 
This,  however,  was  not  sufficient,  and  after  the  subsidy  types 
had  all  been  taken,  other  privately  owned  vehicles  were  re- 
quisitioned until  France  is  more  completely  cleared  of  pri- 
vately owned  trucks  than  is  England.  So  searching  has  been 
the  call  that  it  is  doubtful  if  there  are  to  be  found  in  Paris 
and  neighborhood  six  automobile  trucks  not  in  direct  army 
service  or  in  public  work  on  which  the  army  is  dependent. 

Germany's  Many  Tracks 

Germany's  situation  was  strangely  contrasting.  Know- 
ing that  she  had  not  the  same  civilian  resources  to  fall  back 
upon  as  her  neighbors,  she  had  secured  for  permanent  army 
service  a  quantity  of  all  types  of  automobiles  in  comparison 
with  which  the  fleets  of  England  and  France  looked  ridicu- 
lous. Authorities  had  been  content  to  accept  the  official 
figures  given  out  by  England,  France  and  Germany,  and  note 
with  satisfaction  that  on  a  total  count  Germany  was  de- 
cidedly inferior.  It  was  not  until  war  had  broken  out  that 
the  realization  came  that  Germany's  inferiority  only  applied 
to  the  total  count,  and  that  in  the  number  and  quality  of 
automobiles  for  immediate  military  service,  she  was  far 
ahead  of  any  of  her  opponents.  Thus,  while  German  armored 
cars  were  scurrying  across  Belgium,  the  automobile  service 
of  the  Belgian  army  was  arranging  with  manufacturers  to 
obtain  from  fireproof  safe  makers  the  necessary  steel  plates 
for  converting  touring  car  chassis  into  instruments  of  war. 
In  France  and  England  the  situation  was  practically  the 
same. 

Official  statistics  published  last  year  showed  that  there 
were  60,876  touring  cars  in  use  in  Germany  during  the 
preceding  year.  At  the  same  date  France  possessed  90,959. 
English  returns,  being  based  on  registrations,  are  less  ac- 
curate than  those  of  France  and  Germany.  It  is  probable, 
however,  that  England  had  not  less  than  120,000  touring 
cars.  Germany  possessed  9,739  trucks.  The  number  in 
France  cannot  be  determined  with  the  same  degree  of  ac- 
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Below— French  Red  Cro»»  automobile  bringing  In 
wounded  to  the  train  In  which  they  will  be  carried  far 
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Above— Women  and  children  being  removed  from  the 
danger  zone  around  the  village  of  Solaaona  by  a  Red 
Croat  automobile 


curacy,  for  trucks  are  taxed  in  a  different  manner  and  are 
not  under  the  rigid  fiscal  control  as  private  cars.  The  French 
fleet  can  reasonably  be  set  down  as  18,000  to  20,000,  or  twice 
as  many  as  Germany.  England  probably  possessed  25,000  to 
30,000  commercial  vehicles  at  the  outbreak  of  war.  These 
are  not  military  but  civil  figures,  and  the  advantage  which 
France  and  England  appeared  to  have  over  Germany  at  the 
outbreak  of  war  did  not  exist  in  reality. 

The  Situation  Reversed 

During  the  6  months  the  war  has  been  in  progress  the 
situation  has  been  reversed.  Germany  has  not  the  productive 
resources  of  her  rivals.  She  is  cut  off  to  a  very  large  extent 
from  outside  supplies.  Italy  has  been  furnishing  b  small 
number  of  trucks  and  probably  some  American  trucks  have 
gone  into  the  Fatherland  through  Italy.  Assuming  that  the 
German  automobile  factories  have  been  working  at  full  pres- 
sure on  army  orders,  her  output  is  considerably  less  than 
that  of  France,  where  work  has  also  been  carried  on  nt  an 
intensive  rate.  France  and  England  have  been  able  to  call 
in  an  almost  unlimited  supply  of  automobiles  from  America. 
By  turning  all  the  resources  of  the  passenger  car  factories 
into  the  commercial  field,  it  has  been  possible  to  produce 
trucks  at  a  greater  rate  than  during  times  of  peace.  There  is 
a  shortage  of  men  and  of  certain  grades  of  material,  but  this 
shortage  is  not  sufficient  to  interfere  with  the  production 
of  motor  trucks  at  a  good  rate. 

The  Allies  Are  Prepared 

It  is  obvious  to  any  observer  that  the  next  phase  of  the 
war  will  entail  more  aggressive  action  on  the  part  of  the 
Allies.  So  far  as  the  motor  phase  of  this  action  is  concerned, 
the  Allies  are  in  a  decidedly  better  position  than  the  Germans. 
The  special  armored  types  of  vehicles  which  they  had  failed 
to  produce  prior  to  the  war  have  now  been  brought  into 
existence.  While  Germany's  automobile  fleet  has  decreased 
with  6  mon  hs'  active  service,  that  of  England  and  P'rance 
has  been  augmented  in  proportions  which  would  cause  sur- 
prise if  figures  could  be  revealed.  If  Germany  is  driven  out 
of  Belgium,  there  will  be  no  railways  for  the  use  of  the 
Allies.  Thus  men,  food,  and  guns  will  have  to  be  brought  up 
by  automohile.  All  this  has  been  provided  for  on  a  scale 
which  makes  it  possible  for  practically  the  whole  of  the 
Allied  armies  to  travel  forward  on  gasoline. 


Restrictions  on  Private  Automobile 
Travel  in  France  Increase 

EARLY  in  September  the  German  army  entered  the  town 
of  Senlis,  24  miles  northeast  of  Paris,  and  claiming 
that  shots  had  been  fired  by  civilians,  set  fire  to  all  the  build- 
ings in  the  main  street,  shot  the  mayor,  and  buried  him  head 
downwards  in  a  field.  A  few  days  later  the  retreating 
French  and  British  forces  were  pulled  up  smartly  by  General 
Joffre,  faced  around,  and  told  that  they  were  to  fight  and  win, 
or  die  on  the  spot  They  routed  the  German  armies,  driving 
them  back  to  the  Aisne,  a  distance  of  nearly  30  miles.  The 
various  centers  of  that  series  of  battles  on  the  Manic,  in 
which  probably  2,000,000  troops  were  engaged,  and  where 
the  dead  and  wounded  were  counted  by  thousands,  are  from 
20  to  40  miles  due  east  of  Paris. 

If  the  mayor  of  Trenton,  N.  J.,  had  been  shot  and  half  his 
town  burned  by  an  armed  force;  if  one  of  the  world's  great- 
est  battles  had  been  fought  but  a  few  miles  to  the  east  of 
Brooklyn,  it  can  be  imagined  that  the  civil  and  military  au- 
thorities would  have  a  difficult  task  to  keep  New  Yorker* 
away  from  such  spots.  If  the  rail  roads  and  trolley  car 
services  were  cut  off,  there  would  apparently  be  nothing  to 
prevent  motorists  going  out;  indeed  the  man  who  owned  an 
automobile  might  be  expected  to  be  the  first  and  the  most 
persistent  visitor  to  the  places  which  must  loom  big  in  the 
history  of  nations.  But  a  supposition  as  to  what  would 
doubtless  happen  around  New  York  gives  no  indication  as 
to  what  really  has  happened  around  Paris.  The  civilian 
motorists  who  have  been  able  to  make  the  25  to  40  mile  run 
from  Paris  to  Senlis  and  the  battlefield  of  the  Marne  might 
be  counted  on  the  fingers  of  one  hand.  Those  battles  were 
great  victories  for  the  French,  they  were  fought  more  than 
four  months  ago,  the  districts  are  now  cleared  of  troops,  the 
wreckage  has  been  gathered  up,  the  dead  have  all  been  buried, 
the  wounded  have  all  been  evacuated — yet  to  make  an  auto- 
mobile trip  into  this  neighborhood  is  more  difficult  than  a 
mid-winter  journey  from  New  York  to  Seattle. 

Many  Restrictions 

Automobile  travel  has  never  been  absolutely  forbidden  in 
France,  but  it  has  been  subjected  to  such  restrictions  that 
the  man  who  is  willing  to  undertake  it  must  be  possessed  of 
more  patience  than  the  early  enthusiasts  who  went  from 
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New  York  to  Philadelphia  in  3  days  and  weie  proud  of 
the  feaL  In  the  early  days,  or  rather  the  early  hours,  of  the 
war,  every  village  and  hamlet  in  France  formed  a  guard  for 
the  protection  of  the  roads.  They  were  old  men  and  boys; 
armed  with  every  kind  of  arm  from  a  shotgun  to  a  modern 
army  rifle,  and  they  went  on  duty  within  a  few  hours  of  the 
order  for  mobilization.  Sometimes  they  used  their  rifles 
first  and  asked  for  explanations  afterwards.  Such  accidents 
were  too  trifling  to  get  in  the  newspapers,  even  if  there  had 
been  no  censor  to  keep  them  out. 

Such  a  system  produced  fussiness,  not  efficiency.  It  held 
back  soldiers  who  were  entrusted  with  urgent,  life  and  death, 
messages,  and  it  let  through  the  skilful  spy  and  the  idler 
who  had  a  pull  with  some  local  authority.  Now  all  that  is 
changed.  There  are  plenty  of  men  who  have  a  pull,  but  they 
invariably  find  that  there  is  nothing  at  the  end  of  it.  Nearly 
6  months'  war  experience  has  been  sufficient  to  put  the  nrmy 
authorities  wise  to  all  the  subterfuges  for  securing  auto- 
mobile permits,  and  to  reduce  the  travelers  by  road  to  the 
lowest  number  and  hold  them  to  the  narrowest  and  most 
restricted  area. 

Newspaper  men  gave  the  greatest  trouble.  They  had  in- 
fluence with  the  police,  with  the  civil  authorities,  with  army 
officers,  and  as  the  Frenchman  considers  the  law  is  made  for 
the  other  fellow,  they  found  means  of  making  use  of  cars. 
By  an  unfortunate  accident  half  a  dozen  Paris  newspaper 
reporters  happened  to  pull  up  their  car  in  the  midst  of  a 
group  of  staff  officers  who  were  studying  maps.  General 
J  off  re  was  in  that  group,  and  although  the  commander  in 
chief  of  the  allied  forces  has  a  reputation  for  self-restraint, 
he  saw  red  for  a  few  moments  and  issued  orders  which  have 
made  even  newspaper  men  hesitate  before  driving  into  the 
war  area.  A  group  of  American  and  English  war  corre- 
spondents, trading  on  their  influence  with  the  ambassador, 
secured  a  valid  military  pass  to  travel  in  a  Packard  car  to 
the  scene  of  operations.  Chance  took  them  into  the  village 
occupied  by  the  general  staff  of  one  of  the  British  armies. 
They  were  arrested,  imprisoned  in  a  bam,  their  car  retained 
for  army  service  and  at  the  end  of  a  week  released  on  a 
promise  that  they  would  not  write  anything  for  6  days. 

Red  CrtMM  la  Wary 

It  seemed  an  easy  matter  for  newspaper  men  to  loan  their 
cars  to  the  Red  Cross  organizations,  or  to  offer  their  services 
as  stretcher  bearers  to  the  convoys  going  to  the  front.  Some 
time  ago  this  was  frequently  done;  but  the  army  became  wise 
to  the  move.  Now  the  officials  of  the  various  Red  Cross  or- 
ganizations are  afraid  of  their  own  shadows.  A  man  who 
offers  a  car  is  first  of  all  looked  upon  with  suspicion.  When 
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Berllet  trucks  In  French  army  service  with  protection  tor  both 
driver*  and  motor*.  Note  big  tarpaulin  cover  over  driver'*  head  and 
brushwood  and  mo**  on  bonnet 


the  Red  Cross  authorities  are  convinced  of  his  good  inten- 
tions, detectives  pry  into  his  life's  history,  and  if  he  should 
have  had  any  connection  with  newspapers,  if  he  has  written 
a  magazine  article,  if  he  is  90  degrees  removed  from  a  Ger- 
man family,  they  decide  to  take  no  chances.  One  prominent 
English  newspaperman  slipped  on  overalls  and  visited  the 
battlefield  as  a  mechanic  on  a  Red  Cross  car.  He  wrote  a 
story  of  his  experiences,  but  next  day  found  it  prudent  to 
remove  into  Russia. 

Every  motorist  in  France  is  registered  with  the  police  and 
carries  a  police  driving  license  bearing  his  photograph,  place 
of  birth,  age,  residence,  etc.  This,  however,  is  only  a  peace 
time  precaution.  Such  a  measure  is  altogether  insufficient 
when  the  nation  is  at  war.  In  Paris  and  district  no  man  is 
allowed  to  travel  by  automobile  until  he  has  secured  a  special 
pass  from  the  police.  The  ordinary  pass  allows  him  to  travel 
in  the  Seine  et  Uise  district,  or  about  8  miles  east  of  the  city 
and  30  miles  in  a  westerly  direction.  This  pass  must  be 
renewed  every  fortnight,  it  mentions  the  number  and  some- 
times the  names  of  the  persons  who  can  travel  in  the  car,  it 
is  examined  by  the  police  every  time  the  driver  passes 
through  the  gates  of  Paris,  it  is  called  for  from  time  to  time 
on  the  road,  and  if  used  for  any  other  than  the  area  indicated 
the  car  may  be  confiscated. 

To  travel  further  afield  the  motorist  must  pass  through  an 
even  finer  sieve.  Passes  are  only  given  for  a  clearly  defined 
journey,  either  out  only,  or  out  and  home.  Permission  is  not 
given  to  travel  about  from  point  to  point.  Each  application 
is  considered  on  its  merits.  If  it  is  for  the  south,  the  west, 
or  the  southwest,  far  removed  from  the  army  operations, 
there  are  few  difficulties.  But  if  it  is  for  any  part  of  the  army 
zone,  strict  inquiry  is  made  first  by  the  civil  then  by  the 
military  authorities,  every  occupant  of  the  car  must  be 
presented  and  the  photograph  and  signature  of  each  one  must 
appear  on  the  pass. 

Gasoline  Is  Unobtainable 

The  obtention  of  a  pass  for  the  army  zone  does  not  remove 
the  difficulties,  for  gasoline  is  inaccessible  to  all  but  military 
motorists  within  the  military  territory.  Benzol  can  only  be 
supplied  to  firms  working  on  army  contracts.  There  docs 
not  appear  to  be  any  shortage,  and  if  the  price  has  increased 
it  is  due  to  higher  freight,  but  the  war  department  has  no 
intention  of  carrying  gasoline  to  the  front  for  civilians. 

The  grip  on  the  non-fighting  motorist  is  extended  to  the 
military  man.  No  soldier  can  take  a  car  out  until  he  ha.* 
received  a  written  and  stamped  order  from  his  superior.  At 
the  gates  to  Paris  and  the  entrance  to  every  important  city 
a  guard  is  maintained  to  examine  soldiers'  passes.  This 
restriction  puts  a  stop  to  joy  riding  and  makes  it  impossible 
for  the  military  motorist  to  extend  couitesies  to  his  friends. 
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Engine  Balance  and  Vibration— Part  II 

Unbalance  Caused  by  Heavy  Spots  in  Flywheel  or  Crankshaft 
and  Oscillations  Due  to  Lack  of  Stiffness  in  Crank  or  Bearings 

By  A.  Ludlow  Clayden 


LAST  week  the  explanation  was  given  for  vibrations  due 
to  the  mechanics  of  engines  with  pistons  and  cylin- 
ders, vibrations  which  are  inherent  with  the  various 
types  and  which  we  can  only  hope  to  reduce  by  the  use  of 
light  reciprocating  parts  or  the  adoption  of  multicylinder  mo- 
tors which  have  all  natural  vibrations  of  so  high  a  pitch  that 
they  are  above  the  sensory  range.  It  was  pointed  out  that 
the  stiffness  of  the  crankshaft  had  a  part  to  play  in  that  it 
has  to  resist  forces  due  to  the  pistons  and  is  the  medium 
whereby  forces  due  to  one  piston  are  enabled  to  cancel  out 
similar  opposite  forces  due  to  another.  We  can  now  turn  to 
the  forces  created  by  the  explosion,  which  do  not  enter  into 
the  matter  of  the  inherent  characteristic  balance  of  the  type 
considered  in  the  first  part. 

Twisting  Action  on  Crank 

If  we  take  a  long  piece  of  thin  steel  rod  and  fix  one  end  in 
a  vise  it  is  possible  to  twist  the  free  end,  if  we  attach  a  suit- 
able handle.  If  one  were  to  try  this  experiment  on  i>  rod 
with  a  line  drawn  along  it,  then  this  line  would  form  a  spiral. 

If  we  cut  the  rod  in  two,  refixed  the  handle  and  then  ap- 
plied the  same  twisting  force  as  we  had  used  before,  on  the 
long  rod,  we  should  find  that  the  remaining  portion  of  the 
line  would  take  just  the  same  form  as  it  had  before  the  rod 
had  been  cut,  while  the  handle  had  been  turned  through  only- 
half  the  angle.  This  is  equivalent  to  saying  that  the  amount 
a  fixed  force  will  twist  a  rod  is  in  proportion  to  the  length 
of  the  rod.  Fig.  1  shows  the  rod  with  the  line  on  it  as  it 
would  appear  twisted  in  both  the  long  and  the  short  condition. 

Now,  a  crankshaft  is  a  bent  rod  which  has  twisting  forces 
applied  to  its  central  parts  (the  parts  which  form  the  bear- 
ings). The  twist  originates  from  the  force  of  the  explosion, 
which  is  the  same  for  any  cylinder,  and  the  cranks  are  a 
series  of  levers  of  equal  length,  but  each  corresponding  to 
the  handle  used  in  Fig.  1  to  twist  the  plain  rod.  Thus,  the 
length  of  lever  being  the  same  for  each  piston,  and  the  ex- 
plosive force  the  same  also,  the  front  piston  when  on  its  fir- 
ing stroke  has  four  times  the  power  of  twist  production  that 
is  possessed  by  the  piston  nearest  to  the  flywheel.  This 
means  that,  if  the  shaft  is  weak  enough  actually  to  twist 
with  each  explosion,  it  will  twist  different  degrees  accord- 
ing to  which  cylinder  is  firing.  Looking  at  an  automobile 
crankshaft  it  seems  impossible  to  imagine  that  it  could  ever 
twist,  but  the  fact  remains  that  much  of  the  trouble  in  elim- 
inating "periodic  vibration"  from  six-cylinder  engines  is  due 
to  crank  twisting.  If  the  crank  does  twist  the  piston  at- 
tached to  it  is  pulled  out  of  place  relative  to  the  other  pistons. 
It  has  been  explained  before  that  vibration  arises  from  any 
displacement  of  the  common  center  of  gravity  of  all  the  pis- 
tons together  (see  Fig.  3  page  262  of  The  Automobile  for 
February  11)  and  if  we  have  a  six-cylinder  in  theoretically 
perfect  balance,  and  then  move  one  of  the  pistons  irregularly, 
we  shall  upset  the  whole  static  system  and  cause  the  common 
center  of  gravity  to  move  rapidly  in  a  small  orbit,  so  pro- 
ducing vibration  of  a  possibly  violent  character. 

Whj  Twist  Makes  Vibration 

While  this  is  easy  to  understand  as  expressed  thus  simply, 
there  is  another  and  more  potent  reason  why  this  twisting 


should  cause  vibration  and  this  may  be  explained  by  harking 
back  again  to  Fig.  1.  Suppose  when  the  rod  has  been  twisted 
the  handle  is  released  suddenly;  then  it  follows  that  the  rod 
will  not  slowly  return  to  the  straight  state  but  will  go  past 
the  straight  and  twist  in  the  opposite  direction  oscillating  in 
this  manner  a  good  many  times  before  coming  to  rest.  The 
duration  of  this  oscillation  will  depend  upon  the  length  of 
the  rod,  the  material  of  which  it  is  made,  the  diameter  and 
the  degree  of  original  twisting,  but  the  rapidity  is  not  af- 
fected by  the  last  named.  This  means  that  any  given  rod 
has  a  natural  period  of  vibration  in  twist,  just  as  a  tuning 
fork  has  a  natural  period  in  a  crosswise  direction.  It  does 
not  matter  how  hard  one  strikes  a  tuning  fork,  it  gives  out 
the  same  note,  but  the  severity  of  the  blow  affects  the  length 
of  time  that  the  sounding  will  continue. 

When  a  crankshaft  is  deformed  by  the  explosion  pressure 
acting  on  the  piston,  as  the  pressure  is  removed  suddenly 
towards  the  end  of  the  stroke,  we  have  reproduced  the  case 
of  the  twisted  bar  that  has  the  handle  let  go  suddenly.  So 
the  crankshaft  will  oscillate  at  its  natural  period,  for  it  can- 
not very  well  do  otherwise.  Now  were  the  shaft  alone  in  the 
crankcase,  the  oscillations  would  not  be  felt,  but  since  it  has 
the  pistons  attached  to  it  they  are  forced  to  vibrate  at  a  speed 
corresponding  to  the  crank's  natural  period  and  we  have  seen 
already  that  any  irregularity  of  piston  movement  produces 
vibrations  of  an  unpleasant  character.  Suppose  again  that 
the  speed  of  the  motor  and  the  period  of  the  crankshaft  are 
in  tune.  We  all  know  that  a  pendulum  has  a  natural 
"period"  or  time  of  swing,  and  that  to  make  it  swing  more 
and  more  it  is  necessary  to  keep  on  giving  it  little  pushes  at 
just  the  right  instant.  Suppose  now  that  the  speed  of  a  mo- 
tor is  such  that  the  firing  takes  place  at  time  intervals  just 
suitable  to  the  natural  period  of  oscillation  of  the  crank.  In 
such  case  we  have  the  pendulum  illustration  reproduced,  each 
successive  explosion  just  "nicks"  with  the  crankshaft  oscilla- 
tion and  so  tends  to  make  it  greater. 


rig.  1 — The  amount  of  twist  which  a  fixed  effort  will  produce  In  * 
shaft  le  In  proportion  to  the  length  of  the  shaft.  Halve  the  length 
and  the  twlet  la  halved  alao 
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Coming  back  to  the  pendulum  again,  we  know  that  if  we 
time  our  pushes  badly  the  swing  may  be  not  only  increased, 
but  actually  damped  out  or  negatived.  Just  so  with  the 
•crank,  if  we  increase  the  speed  of  the  motor  or  if  we  decrease 
it  we  get  away  from  the  correlation  between  time  of  ex- 
plosion and  time  of  oscillation. 

Suppose  now  that  a  crankshaft  is  stiff  enough  to  resist 
the  twisting  stress  of  one  explosion  under  ordinary  conditions, 
it  may  not  be  stiff  enough  at  the  critical  speed  when  the  ex- 
plosions are  all  in  tune  with  the  natural  oscillation  period  of 
the  crank,  and  it  is  this  that  explains  one  of  the  principal 
reasons  why  a  six-cylinder  motor  is  liable  to  vibrate  quite 
violently  at  just  one  speed  but  not  either  above  or  below  that 
speed. 

Damping  Torsional  Vibration 

If  it  is  desired  to  overcome  this  vibration  period  in  the 
speed  range  of  a  motor,  there  is  only  one  thing  to  do,  and 
that  is  to  make  the  crankshaft  of  such  a  large  size  that  its 
period  of  oscillation  is  well  above  the  maximum  possible 
speed  of  the  motor.  To  do  this  requires  a  shaft  of  altogether 
surprising  dimensions,  which  is  costly  by  reason  of  the  ma- 
terial it  contains  and  still  more  expensive  in  labor  of  making. 
Vibration  at  the  critical  period  can  be  overcome  almost  com- 
pletely if  we  can  confine  the  deformation  of  the  crank  to  its 
first  twist;  if  we  can  prevent  the  oscillation  by  causing  it  to 
come  back  slowly  to  the  unbent  position;  a»  we  could  pre- 
vent oscillation  of  the  rod  in  Fig.  1  by  releasing  the  handle 
slowly  only  letting  go  altogether  when  the  rod  had  completely 
untwisted. 

To  do  this  the  Lanchester  anti-vibrator  or  vibration  dam- 
per was  invented.  This  consists  of  a  little  flywheel  mounted 
on  the  front  end  of  the  crankshaft  having  the  rim  separate 
from  the  center  and  connection  made  between  the  two  by 
means  of  a  small  plate  clutch  continuously  under  pressure. 
Since  the  inertia  of  the  flywheel  rim  causes  it  to  do  its  best 
to  run  at  a  steady  speed  it  resists  any  attempt  made  by  the 
crankshaft  to  oscillate  it  rapidly.  When  a  crank  is  deformed 
by  explosion  pressure  the  inner  part  of  the  flywheel  slips  a 
little  inside  the  rim,  and  the  energy  of  the  return  movement 
as  the  pressure  on  the  crank  is  released  is  used  up  in  ovei  - 
coming  the  friction  of  the  clutch  plates.  This  means  that 
the  natural  oscillation  is  damped  and  the  crank  brought  to 
it*  normal  position  after  one  or  two  vibrations  instead  of 
after  perhaps  a  few  score. 

Still,  however  effective  any  damping  attachment  may  be,  it 
is  unquestionably  better  to  do  away  with  the  original  bend- 
ing by  means  of  making  the  crank  sufficiently  stiff.  The 
twisting  has  been  considered  above  as  if  it  were  confined  to 
the  plain  parts  of  the  crankshaft,  but  actually  there  are 
tendencies  for  the  webs  to  bend  and  for  the  crankpins  to  pull 
out  of  straight.  These  are,  however,  slight,  and  if  the  webs 
are  made  in  proportion  symmetrically  with  the  diameter  of 
the  plain  parts  of  the  shaft  they  will  be  amply  strong.  Fur- 
thermore, it  was  pointed  out  last  week  that  a  crankshaft 
required  strength  against  bending  to  enable  the  unbalanced 
couples  in  a  multicylinder  motor  to  balance  each  other,  and 
if  the  crank  is  stiff  in  torsion  it  is  probably  stiff  enough  in 
this  respect  also. 

Rotational  Balance 

It  has  now  been  explained  how  the  pistons  in  an  automo- 
bile engine  can  be  wholly  or  partially  balanced  against  each 
other  by  arrangement,  and  how  that  piston  balance  can  be 
interfered  with  by  irregular  movement  due  to  a  crank  of  in- 
sufficient strength.    Supposing,  however,  we  have  a  motor  in 
which  the  reciprocating  balance  is  practically  perfect  and  in 
which  the  crankshaft  is  stiff  enough  to  resist  any  kind  of 
deformation,  it  is  still  possible  to  find  vibration,  especially 
at  high  speeds  it  rotary  balance  is  not  cared  for. 

To  explain  the  nature  of  rotary  balance  refer  to  Fig.  2 
which  shows  a  wheel  with  a  weight  attached  to  the  rim.  We 


1       I 

Left— Fig.  2 — Centrifugal  pull  of  weight  tied  to  wheel  rim.  Right— 
Fig.  3—  Balanced  pull  of  equal  and  opposite  parte  of  rim 


Fig.  5— Tendency  to  distortion  of  shaft  produced  by  centrifugal  pull 
of  heavy  eectlone  when  ahaft  I*  revolved 


know  that  centrifugal  force  causes  every  part  of  any  rotat- 
ing body  to  try  continuously  to  fly  away  in  a  straight  line, 
that  the  circular  motion  is  only  brought  about  by  the  strength 
of  the  spokes  of  a  wheel  being  sufficient  to  hold  the  rim  to- 
gether. Now,  if  a  wheel  has  a  plain  rim  the  centrifugal  pull 
of  a  bit  of  it;  say  an  arc  an  inch  long,  on  one  side  of  the 
center,  is  balanced  exactly  by  a  similar  arc  on  the  opposite 
side  (Fig.  3),  pulling  in  the  opposite  direction.  But  if  one 
side  of  the  rim  is  heavier  than  the  other  then  there  will  be 
extra  pull  on  the  heavy  side  and,  if  we  imagine  a  wheel  with 
a  weight  tied  to  it  as  in  Fig.  2,  it  is  easy  to  see  that  the  cen- 
trifugal pull  due  to  this  weight  will  be  unbalanced;  that  is 
the  load  due  to  it  will  revolve  continually  around  the  bear- 
ing that  supports  the  shaft.  Carry  the  imagination  one  stage 
further  and  suppose  that  the  bearing  was  set  in  a  block  of 
rubber,  and  it  is  at  once  obvious  that  the  bearing  would 
wabble  as  the  wheel  revolved,  the  rubber  always  giving  way 
on  the  side  that  the  weight  was  for  the  instant.  Thus,  if  we 
have  a  heavy  spot  on  a  rotating  wheel,  that  heavy  spot  puts 
an  uneven  pull  on  the  bearing  which  can  only  be  resisted  by 
the  rigidity  of  the  mounting. 

It  might  easily  seem  that  the  flywheel  of  an  automobile 
motor  could  not  have  any  heavy  spots  in  it  since  it  is  turned 
from  cast  iron,  which  appears  to  be  homogenous  material, 
but  it  was  soon  discovered  that  the  density  of  a  casting  is  so 
inconstant  a  quality  that  flywheels  had  to  be  balanced  by 
mounting  them  on  a  spindle  provided  with  free  bearings,  and 
then  drilling  small  quantities  away  from  the  side  which 
tended  to  always  come  to  the  bottom  until  the  wheel  would 
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Lpprr — Fig.  6 — Showing  how  the  weight  of  the  pine  of  a  crank 
ahaft  correspond  to  four  heavy  apota  In  •  cylinder.  Lower — Fig.  7 — 
Effect  of  the  crankpln  welghta  when  ahaft  la  revolved  tending  to 
bend  the  ahaft  Into  a  bow 


Fig.  S — Crankahaft  with  balance  welghta  that  balance  each  crank- 
pin  In  ita  own  plane  and  ao  give  rotary  balance 


rest  in  any  position.  Even  when  this  is  done  with  great 
care,  however,  it  is  still  possible  for  the  wheel  to  be  out  of 
balance  when  it  is  spinning-.  Look  at  the  next  illustration. 
Fie.  4,  and  suppose  we  have  a  cylinder  of  solid  metal  mounted 
on  bearings  and  balanced  with  the  greatest  of  care.  Let  us 
now  imagine  that  the  cylinder  is  made  up  of  several  sections; 
taking  three  as  a  convenient  number,  suppose  that  the  cen- 
tral one  is  actually  homogenous,  but  suppose  that  the  other 
two  have  heavy  sides  as  shown  at  A  and  B  in  Fig.  4.  If  we 
mount  such  a  cylinder  upon  a  shaft  and  then  rest  the  shaft 
on  knife  edges  (which  is  the  usual  way  of  balancing  a  fly- 
wheel) the  two  heavy  sections  will  balance  each  other  and 
the  wheel  will  seem  to  be  perfect.  Now,  let  the  same  wheel 
be  spun  rapidly  and  each  heavy  spot  will  exercise  a  centrifu- 
gal pull,  but  the  two  pulls  will  not  balance  unless  the  sup- 
port is  stitT  enough  to  compel  them  to  do  so.  The  natural 
tendency  is  for  the  two  centrifugal  forces  to  pull  the  wheel 
out  of  straight,  so  bending  the  shaft  and  producing  a  state  of 
affairs  as  sketched  in  diagram  in  Fig.  6. 

How  Flywheels  Are  Balanced 

So  far  we  have  avoided  the  use  of  any  figures,  but  as  it  is 
always  difficult  to  grasp  the  amount  of  the  forces  that  can  be 
introduced  by  this  sort  of  action  it  will  not  be  out  of  place 
to  mention  that  the  weight  of  as  little  as  an  ounce  on  the  rim 
of  a  flywheel  can  create  a  force  of  a  very  great  many  pounds 
within  the  limits  of  automobile  engine  speeds.  All  up-to-date 
automobile  manufacturers  take  care  to  halance  their  fly- 
wheels rotationally  on  a  special  machine  wherein  the  wheel 
is  so  mounted  that  it  can  actually  run  out  of  true.  That  is, 
it  is  allowed  to  take  its  natural  position  of  spinning  and  the 


amount  which  this  is  out  of  true  with  the  proper  position 
is  measured.  Small  lumps  of  clay  are  then  added  to  the 
flywheel  by  being  stuck  inside  the  rim  and  a  new  trial  made. 
When  the  wheel  has  been  thus  weighted  until  it  runs  cor- 
rectly, the  bits  of  clay  are  removed  and  a  corresponding 
weight  of  metal  is  drilled  out  from  the  point  in  the  fly-wheel 
opposite  to  that  where  the  clay  had  been  attached.  Really 
expert  men  may  even  dispense  with  the  clay  and  drill  direct 
but  to  do  so  requires  a  good  deal  of  practice  in  the  us*  of 
the  balancing  machine. 

I'nbalanced  Cranks 

So  much  for  flywheels,  but  the  effect  of  rotational  unbal- 
ance is  also  present  in  crankshafts  and  it  is  more  serious  in 
one  respect,  because  it  cannot  be  overcome  by  any  simple 
means.  Turn  to  Fig.  fi  and  imagine  a  crankshaft  enclosed 
in  a  cylinder  of  a  homogenous  material.  Now  we  can  imagine 
the  two  long  webs  of  the  crank  to  balance  each  other  exactly, 
but  imagining  the  weights  of  the  four  crankpins  to  be  con- 
centrated at  the  four  black  dots  it  becomes  clear  that  they 
do  not  balance  each  other  rotationally  since  if  we  cut  up  the 
cylinder  into  four  sections  A,  B,  C  and  D,  A  and  D  are  pull- 
ing centrifugally  one  way  and  sections  B  and  C  in  the  op- 
posite direction.  The  effect  of  these  unbalanced  centrifugal 
forces  is  to  try  to  bend  the  crankshaft  into  a  bow  as  sketched 
in  Fig.  7.  Of  course  such  action  is  resisted  and  prevented 
by  the  center  bearing  of  the  crank  but  the  extra  load  on  this 
bearing  due  to  this  cause  alone  is  often  as  much  as  500 
pounds. 

It  was  for  this  reason  that  we  said  in  the  first  part  of  this 
article  that  it  was  always  an  advantage  to  put  balance 
masses  on  a  crankshaft,  for  we  can  overcome  this  bending 
tendency  completely  if  we  balance  each  crankpin  individually. 
In  Fig.  8  the  webs  are  extended  so  that  the  weight  of  the 
two  extensions  either  side  of  each  crankpin  is  equal  to  that 
of  the  pin  itself  and  when  this  is  done,  each  part  of  the  shaft 
is  in  perfect  balance  and  the  center  bearing  is  relieved  of  a 
heavy  revolving  load. 

It  is  not  common  automobile  practice  to  take  any  notice 
of  this  rotational  unbalance  in  a  crankshaft  because  it  is  easy 
to  make  the  shaft  so  stiff  and  the  bearing  so  rigid  that  the 
whip  in  the  shaft  cannot  happen,  but  it  is  not  easy  to  make 
a  crankcase  so  rigid  that  a  revolving  load  of  500  pounds  on 
the  center  bearing  does  not  produce  some  slight  vibration, 
since  it  is  not  like  a  load  that  is  constant  in  direction.  Still, 
the  vibrations  arising  from  the  simpler  causes  are  usually 
so  much  larger  that  the  lesser  ones  can  be  neglected  safely, 
and  a  shaft  that  is  stiff  enough  in  torsion  and  stiff  enough  to 
resist  the  static  couple  dealt  with  last  week,  is  usually  not 
whippy  enough  to  affect  the  caBe  perceptibly.  It  is  far  more 
important  to  see  that  the  pistons  and  connecting  rods  are 
all  of  exactly  the  same  weight  and  that  the  rotational  bal- 
ance of  the  flywheel  is  correct. 

Conclusions 

Vibration  is  caused  by: 

1.  Impossibility  of  using  designs  of  motor  that  enable 
the  reciprocating  masses  completely  to  balance  each  other 
during  every  stage  of  the  revolution  of  the  crankshaft. 

2.  Tendency  of  the  explosion  effort  to  twist  the  crank- 
shaft so  that  it  liecomcs  unsymmetrical  and  so  pulls  a  pis- 
ton or  pistons  out  of  symmetry  with  the  others. 

3.  Tendency  of  the  balanced  couples  in  multicylinder  en- 
gines to  bend  the  crankshaft. 

4.  Tendency  of  the  crankshaft  to  bend  by  reason  of  the 
couples  created  by  its  own  rotation  and  its  shape. 

5.  Tendency  to  wabble  the  flywheel  caused  by  heavy  spots 
in  the  metal  of  which  it  is  composed. 

It  is  only  the  first  of  these  things  that  is  capable  of  exact 
mathematical  determination  and  the  others  are  all  matters 
of  compromise  but  it  is  significant  that  three  of  the  five  con- 
ditions are  met  best  by  the  use  of  a  very  heavy  crankshaft. 
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The  natural  smoothness  of  the  six-cylinder  due  to  its  premier 
position  in  static  balance  can  only  be  taken  advantage  of  by 
the  use  of  a  shaft  that  overcomes  the  twisting  and  bending 
forces,  and  it  is  easily  possible  for  a  four-cylinder  motor  to 
have  less  vibration  than  a  six.  The  eight  has  the  advan- 
tages of  the  four  and  not  all  the  disadvantages  of  the  six, 
and  the  eight  with  cranks  set  at  90  degrees  as  shown  in  Fig. 
7  last  week,  appears  to  have  all  the  advantages  of  the  four 
-and  most  of  the  advantages  of  the  six. 

There  is  one  point  in  balance  and  vibration  that  has  not 
l>een  touched  upon  except  in  passing,  and  this  is  regularity 
m>r  otherwise  of  torque  or  driving  effort.    With  each  explo- 
sion the  speed  of  revolution  of  the  flywheel  receives  a  momen- 
tary acceleration  and  this  speed  slowly  falls  off  till  the  oc- 
currence of  the  next  explosion.    If  we  draw  a  curve  to 
represent  these  accelerations  and  decelerations  it  will  con- 
stantly cross  the  straight  base  line  representing  a  steady 
revolution  speed.    The  greater  the  number  of  cylinders  the 
^nore  closely  will  the  curve  approximate  to  the  straight  line. 
-^J^Ciw  each  time  there  is  an  explosion  the  flywheel  driving  ef- 


fort is  accompanied  by  a  corresponding  recoil,  which  means 
that  the  motor  tends  to  turn  as  a  whole  in  a  direction  oppo- 
site to  that  of  the  flywheel.  At  slow  speed  this  effort  may 
make  itself  felt  by  the  motor  giving  a  little  kick  in  the  frame 
with  each  explosion,  but  the  effect  vanishes  as  the  speed  rises 
and  the  kicks  become  merged  in  a  continuous  push.  The  even 
torque  of  the  six  and  the  still  better  torque  of  the  eight  are 
thus  most  advantageous  at  low  speeds;  as  revolutions  go  up 
the  four  is  not  noticeably  inferior.  The  reason  for  mention- 
ing this  is  that  if  the  problem  of  providing  an  automobile 
with  a  motor  to  drive  it  is  regarded  from  a  first-principle 
point  of  view,  there  are  reasons  for  and  against  every  kind 
of  cylinder  number  and  arrangement.  If  our  choice  is  lim- 
ited by  the  amount  of  money  available  for  the  motor  then 
there  are  several  reasons  why  a  well-made  four  might  prove 
more  satisfactory  to  the  user  than  a  poorly  made  six  or  eight. 
Neither  the  four,  the  six  or  the  eight  has  all  the  advantages 
from  a  smoothness  viewpoint;  it  is  a  question  of  give  and 
take  and  it  is  likely  for  this  reason,  if  for  none  other,  that 
we  shall  see  all  three  kinds  of  motor  continuing  to  exist. 


New  Russel  Internal  Gear  Drive  Axle 

Detroit  Concern  Develops  Type  for  1-Ton  Trucks 


"^TOTING  the  strength  and  weakness  of  the  various  rear 
■  '     drive  systems  now  in  use,  the  Russel  Motor  Axle  Co., 
-^->etroit,  Mich.,  has  spent  over  a  year  on  the  development  of 
ej»n  internal  gear  drive  rear  axle  for  1-ton  trucks.  Its  entire  at- 
tention has  been  devoted  to  this  type,  and  the  concern  is  now 
in  position  to  supply  the  design  commercially. 

The  internal  gear  drive  principle  is  not  new,  but  there  is 
no  doubt  that  some  of  its  advantages  have  been  overlooked 
until  the  present  time,  when  much  attention  is  being  devoted 
to  it,  and  several  truck  makers  have  adopted  it  as  standard. 

The  Russel  construction  is  shown  in  the  illustration.  The 
unit  combines  a  forged  steel  fixed  axle  which  carries  the  load 
with  a  light,  high-speed  jackshaft,  driving  direct  through 
pinions  and  internal  gears  attached  to  the  road  wheel  hubs. 
The  driving  member  is  ahead  of  the  dead,  load-carrying  axle, 
And  all  driving  parts  are  inclosed. 

The  driveshaft  runs  directly  back  from  the  gearset  in  the 
usual  way,  and  connects  to  the  driving  member.  In  this 
member  there  is  a  differential  unit,  each  axle  shaft  running 
out  to  a  pinion  in  mesh  with  the  internal  gear  attached  to 
the  wheel  drum,  which  in  turn  connects  to  the  spokes  of  the 
wheel. 

An  advantage  of  the  construction  is  in  the  small  per- 
missible diameter  of  the  bevel  ring  gear  which  carries  the 
differential  gears.  The  use  of  pinions  and  gears  at  the 
wheels  obviously  admits  of  any  desired  gear  reduction  at  this 


point  rather  than  at  the  bevel  gear,  and  hence  the  latter  may 
be  made  of  a  size  which  gives  almost  a  1  to  1  ratio.  This 
makes  the  housing  for  the  differential  gearing  very  small 
with  consequent  minimum  weight  and  compactness.  In  the 
standard  Russel  type,  the  total  reduction  is  7.4  to  I  between 
propeller  shaft  and  wheels,  most  of  this  coming  at  the  wheels. 
The  total  weight  of  the  axle  is  495  pounds. 

Directory  of  Piston  Ring  Sizes 

The  Burd  High  Compression  Ring  Co.,  Rockford,  HI.,  has 
issued  a  pamphlet  in  which  the  size  ring  for  practically  every 
make  of  automobile,  motorcycle  and  truck  is  given.  The 
pamphlet  which  is  paper-bound  and  measuring  4.5  by  6.7 
inches  contains  sixty-seven  pages  of  piston  ring  informa- 
tion. Following  a  ten-page  dissertation  on  the  requirements 
of  piston  rings,  there  is  a  tabulation  of  sixty  pages  in  which 
the  different  makes  of  motor  are  listed  under  the  piston  ring 
sizes.  The  remainder  of  the  booklet  is  taken  up  by  an  index 
under  which  the  car  and  motor  makes  are  listed  under  their 
names.  Thus  if  it  is  desired  to  determine  to  find  the  size 
rings  in  a  Ford  T,  for  instance.  Ford  is  listed  in  the  index 
as  being  on  page  13.  Turning  to  this  page  it  is  found  that 
the  Ford  is  listed  under  cars  with  3.75  by  .25  rings.  An- 
other column  tells  us  that  there  are  three  rings  to  a  piston. 
Remaining  columns  on  each  page  enable  the  dealer  in  piston 
rings  to  keep  a  record  of  his  stock. 


Hueeel  Internal  gear  drive  axle  tor  1-ton  trucks.    At  the  left  la  a  diagram  ehowlng  the  operation  of  the  Internal  gear  which  Impart*  the 
drive  through  the  wheal  hub.    At  the  right  la  a  plan  view  of  the  ayatem,  showing  driving  member  mounted  ahead  of  dead  axle  and 
'-onnactlona  to  hubs,  etc. 
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Silent  Chain  Drives  on  Increase 


Motor  Makers  Use  Wider  Face  Than  Formerly — 
Advantages  and  Difficulties  in  Their  Construction 


OPPORTUNITY  for  a  summary  of  the  varied  installa- 
tions of  silent  chains  in  American  automobile  motors 
was  afforded  by  the  year's  national  automobile  shows. 
Representative  uses  of  this  method  of  drive  are  all  grouped 
together  in  an  exhibition  of  this  kind;  therefore  a  better 
means  of  comparing  them  could  not  be  obtained.  With  one 
installation  and  its  advantages  and  disadvantages  clearly  in 
mind,  a  few  steps  brought  one  into  contact  with  another 
before  the  previous  ones  could  become  indistinct  in  his 
memory. 

Some  typical  methods  of  using  chains  are  shown  dia- 
grammatically  herewith,  and  they  indicate  that  the  uses  of 
chains  are  many  and  varied  and  that  the  problems  connected 
with  each  case  are  comparable  in  no  way  with  those  en- 
countered in  another.  Different  center  distances  and  uses 
bring  different  demands  for  adjustment  or  require  none.  One 
oiling  system  will  make  a  certain  means  of  getting  the  oil  to 
the  chain  and  its  sprockets  a  very  feasible  proposition,  while 
another  will  make  that  oiling  scheme  impractical  and  call 
for  another. 

It  is  encouraging,  however,  to  see  the  generally  increasing 
use  of  silent  chain  drives  in  American  motors,  for  the  design 
is  unquestionably  most  meritorious  when  properly  worked  out. 
It  is  a  more  costly  construction  than  gears,  although  it  not 
only  admits  of  greater  flexibility  as  regards  the  placing  of 
certain  units,  due  to  the  permissible  variation  in  center 
distances  where  gear  centers  arc  fixed,  but,  in  the  average 
case,  because  a  greater  number  of  chain  teeth  than  gear  teeth 
are  in  mesh  at  one  time  and  because  chain  flexibility  allows 
for  easy  engagement  of  its  teeth  with  the  sprockets,  chains 
are  usually  more  silent  than  gears  when  properly  installed. 


Factors  to  Be 

Chain  makers  seem  to  agree  that  there  are  a  number  of 
considerations  which  must  be  properly  satisfied  in  order  to 
insure  a  satisfactory  installation.  Chain  width,  adjustment, 
oiling,  speed,  number  of  teeth,  center  distances  and  so  on 
must  be  given  their  correct  attention. 

One  of  the  most  common  mistakes  made  in  the  past  in  the 
use  of  chains  is  that  they  have  not  been  wide  enough  for  the 
particular  service  required.  This  mistake  does  not  appear  to 
have  crept  into  the  drives  at  present  used.  The  drive  of  a 
camshaft  or  generator  is  peculiar  in  that  the  operative  ■:•  >eed 
of  the  chain  is  high,  while  at  the  same  time  its  lengm  is 
short  as  compared  with  the  average  drive.  Hence  it  requires 
a  good  bearing  surface,  and  this  is  accomplished  by  increas- 
ing the  width  over  that  required  of  a  gear  train. 

The  oiling  of  chains  is  an  important  consideration,  for  like 
any  other  machinery,  proper  lubrication  reduces  wear  and 
increases  the  efficiency  of  transmission.  This  is  one  renson 
why  an  inclosed  chain  is  superior  to  open  designs.  The 
latter  do  not  admit  of  proper  running  in  oil,  and  a  humming 
or  singing  at  speed  is  almost  bound  to  result.  Where  pres- 
sure feed  is  used,  a  common  method  of  introducing  oil  to  the 
chain  cases  is  by  a  pipe  which  directs  a  stream  of  lubricant 
onto  the  insirf.  of  the  chain.  This  carries  it  around  and  dis- 
tributes it  to  the  various  surfaces  in  contact  in  n  very  satis- 
factory manner.  A  point  must  be  immediately  made,  how- 
i'ver.  of  the  fact  that  it  is  bad  practice  to  allow  the  stream 
of  oil  from  such  a  lead  to  play  upon  the  outfit!-  of  the  chain. 


In  its  rapid  motion,  such  placing  of  the  oil  is  very  unsatis- 
factory due  to  the  centrifugal  action  tending  to  throw  it  off 
from  the  chain  and  sprockets,  splashing  it  against  the  inside 
of  the  gearcase,  and  preventing  it  from  performing  its 
function.    Splash  oiling  has  the  advantage  of  simplicity. 

Preventing  Whip 

There  has  been  considerable  argument  among  chain  users 
as  to  whether  a  means  of  adjustment  of  the  sprocket  centers 
is  advisable  and  the  consensus  of  opinion  of  the  makers  of 
chains  seems  to  be  that  wherever  possible  some  means  of 
taking  up  any  play  in  the  chains  should  be  provided.  Whip- 
ping, which  is  a  natural  consequence  of  looseness  in  a  chain, 
is  apt  to  break  the  chain  in  time,  and  there  is  only  one  way 
of  removing  such  looseness.  That  is  by  means  of  lengthen- 
ing the  center  distances,  however  little. 

Where  the  chain  is  used  for  ignition  or  camshaft  drive, 
any  slackness  is  apt  to  make  inaccuracies  in  the  valve  timing 
and  the  ignition  timing.  With  adjustment  in  the  average 
case  an  easy  thing  to  provide  for,  it  seems  foolish  to  sacri- 
fice its  benefits,  and  most  designers  have  recognited  the  fact 
to  the  extent  of  making  it  a  comparatively  simple  matter  tr 


TIMER  AbtOTT-DETROtr 
DETROITER 

CAMSHAFT 

SPRING  TEESSUIiE 


GiNEEArore 


OENEEAT06 


CAMSHAFT 


CRANKSHAFT 
CADILLAC 


CHANDLER  6 


ECCENTiiC  PLATt 
AD.lU8TMf.NT, 


SLOT 


0>. 


ADJUSTING  £CfcEW 
tCCCNTfclC  BUEKINt: 


DODGE  PROA 


it'll 


KNIGHT. 


•JHAFT 


IDLER? 


Some  application!  of  (Kent  chain 
»een  at  the  national  automobile 
where  the   driven  aprocket  may 
•  hima  between  the  fixed  portion  of  the 
part  carrying  the  sprocket 


,-TAK-TF  [.; 


drive  to  American 


■lightly  by  Inserting 
cate  and  the  movable 


Digitized  by  Google 


18,  1916 


THE  AUTOMOBILE 


315 


take  up  any  looseness, 
rase  cover.    On  drives 


even  without  removing  the 
where  the  sprockets  are  very 
together,  and  there  is  very  little  of  the  chain  free, 
is  obviously  reduced,  and  the  necessity  of  adjustment  is'leas 
there  is  considerable  free  length.  It  is  advisable. 
i,  where  adjustment  is  not  feasible  and  desirable  that 
the  chain  be  made  as  wide  as  possible,  thus  bringing  in  as 
much  inertia  effect  as  is  admissible  to  combat  the  tendency 
to  whipping.  Wear  is  also  less  with  the  greater  contact 
width,  which  reduces  the  need  of  adjustment. 

The  diagrams  indicate  the  various  means  of  adjustment 
as  practiced  in  most  American  engines.  Some  cases  are 
found  where  the  driven  sprocket  may  be  moved  slightly  by 
inserting  shims  of  varying  thickness  between  the  fixed  por- 
tion of  the  chain  case  and  the  part  carrying  the  sprocket, 
which  part  may  be  moved.  The  Chandler  and  the  Golden, 
Belknap  &  Swartz  motor  are  good  examples  of  this  scheme. 

A  very  popular  and  simple  means  of  adjustment  externally 
is  by  means  of  slots  in  the  base  plate  of  generator  or  other 
driven  unit  so  that  it  may  be  moved  along  with  its  shaft  on 
its  base,  and  thus  slightly  change  the  position  of  the  driven 
sprocket.  Nuts  hold  the  unit  in  these  slots,  and  it  is  usually 
only  a  matter  of  loosening  these,  sliding  the  unit  along  on  its 
support  and  then  tightening  the  nuts  again.  Such  means  of 
taking  up  wear  are  found  on  the  Overland.  Metz  and  Hup- 
others. 


The  Eccentric  Bushing 

The  eccentric  bushing  on  which  the  driven  sprocket  shaft 
is  carried  is  also  a  very  simple  means  of  varying  the  center 
By  holding  this  eccentric  design  in  position  by 
form  of  set  screw,  it  insures  a  positive  means  of  posi- 
To  take  up  wear  it  is  only  necessary  to  loosen  the 
set  screw,  when  the  eccentric  may  be  turned  to  accomplish 
the  desired  degree  of  center  changing.  The  Marmon.  Dodge 
and  Davis  come  under  this  head. 

Idlers  are  often  used  as  a  means  of  taking  up  slackness 
in  chains,  they  being  so  mounted  as  to  admit  of  moving  them 
outward  from  the  inner  side  of  the  chain.  It  usually  means 
removing  the  chain  cover  to  get  at  such  a  means  of  adjust- 
ment. Chain  makers  caution  designers  not  to  use  idlers  un- 
less they  can  be  fitted  so  as  to  have  at  least  100  degrees  of 
contact  with  the  chain.  The  King  eight-cylinder  motor  shows 
a  (rood  example  of  this  idler  form.  The  idler  sprocket  is 
mounted  on  a  slotted  plate,  which  may  be  moved  after  loosen- 
ing the  nuts. 

Another  form  of  construction  is  that  in  which  the  driven 
itself  may  be  turned  with  respect  to  its  shaft  by 
of  milled  slots  in  ita  web.  In  these  slots  are  bolts 
attached  to  a  plate  which  is  fixed  with  relation  to  the  shaft. 
This  has  the  disadvantage  that  when  the  sprocket  is  turned, 
the  drive  side  is  tightened  right  enough  but  the  following 
side  is  made  so  much  the  looser.  The  center  distances  re- 
main fixed,  which  means  that  the  slack  has  to  come  some- 
where in  the  length  of  the  chain. 

Some  installations  have  adopted  a  means  of  keeping  the 
following  side  of  the  chain  free  from  whipping  by  using  a 
flat  form  of  idler  which  has  a  fiber  face  bearing  against  the 
back  of  the  chain.  In  the  new  Massnick-Phipps  eight  this 
idler  design  is  modified  to  the  extent  of  using  a  flat  steel 
spring  against  the  back  of  the  chain  instead  of  a  fiber-faced 
piece.  When  such  a  position  for  taking  up  slack  is  employed, 
only  some  form  of  flat  idler  should  be  employed.  Any  form 
of  round  pulley  design  is  not  advised. 

Chains  of  the  silent  type  are  advantageous  further  be- 
cause they  can  be  used  at  comparatively  high  speed  with 
satisfaction.  Makers  state  that  any  speed  up  to  about  1,200 
to  1,400  feet  per  minute  is  permissible,  though  there  are 
instances  where  1,800  feet  has  been  considered  good  practice- 
where  oiling  is  properly  taken  care  of. 
One  point  which  should  not  be  overlooked  in  designing  n 
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popular  and  simple  method  Is  by  means  of  slots  In  the  base  plate 
f  the  generator  or  other  driven  unit,  so  thst  It  may  be  moved  alono 
i  Its  base  and  thus  slightly  change  the  position  of  the  driven 


chain  drive  for  least  wear  is  the  use  of  sprockets  which  are 
so  related  to  each  other  that  one  has  an  even  number  of  teeth 
while  the  other  has  an  odd  number.  That  is,  if  one  wheel 
has  eighteen  teeth  and  the  other  thirty-six  teeth,  there  will 
be  unequal  wear  because  the  same  combination  of  links  of  the 
chain  will  come  into  action  with  the  same  teeth  of  the  sprock- 
ets each  time  around.  To  avoid  this  and  to  cause  even  dis- 
tribution of  the  wear,  one  sprocket  should  have,  say,  twenty 
one  teeth  while  the  other  has  forty-two  teeth;  or  nincteei 
and  thirty-eight;  seventeen  and  thirty-four,  and  so  on. 

One  chain  maker  in  particular,  the  American  High  Speed 
Chain  Co.,  advises  that  on  camshaft  drives,  pinions  of  not 
less  than  seventeen  teeth  should  be  used.  Nineteen  or  twenty 
one  teeth  are  preferable  as  they  give  better  action  and  tend  to 
longer  life.  On  generator  and  starter  drives  this  same  com- 
pany states  that  thirteen  and  fifteen  tooth  wheels  are  per- 
missible. 

Chain  makers  as  a  rule  have  fixed  relations  between  the 
center  to  center  distances,  pitches,  and  number  of  teeth  in 
the  sprockets.  Supposing  the  ratio  of  the  two  wheels  to  be 
required  two  to  one.  There  are  several  sizes  of  wheels  that 
can  be  used  to  attain  this  ratio,  but  they  have  to  be  designed 
to  meet  the  sizes  which  the  chain  maker  recommends.  If  the 
sprockets  can  be  made  of  a  size  to  admit  of  one  having 
twenty-one  teeth  and  the  other  forty-two,  then  with  a  1-2- 
inch  pitch,  the  center  distances  could  be  any  of  a  list  of 
from  ten  to  twenty-five  dimensions.  For  a  total  chain  length 
of  70  pitches,  say,  the  center  distance  would  be  9.475  inches. 
If  the  designer  desired  to  have  a  distance  between  centers 
of  about  10  inches  with  sprockets  of  the  above-mentioned  size, 
he  would  find  that  the  closest  he  could  come  to  it  with  a  1-2 
inch  pitch  chain  would  be  either  9.981  inches,  or  10.49  inches, 
these  giving  chains  of  72  and  74  pitches,  respectively.  There- 
fore, the  designer  cannot  arbitrarily  say  his  center  distances 
are  to  be  a  certain  amount.  They  must  come  as  near  tr>  thnt 
required  difttiince  as  the  chain  requirements  will  allow. 
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Solving  the  Spares  Problem 

Centralized  System  Supplying  Used  Car  Parts  Shows  Efficiency — 
Prompt  Supply  and  Reasonable  Charges  Insured 
by  Systematized  Control 
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HERE  comes  a  time  in  the 
history  of  every  automobile 
when  the  service  department 
of  the  company  which  built  it  must 
be  called  upon  to  furnish  replace- 
ment parts  or  equipment,  and  much 
of  the  machine's  ultimate  value  to 
the  owner  depends  upon  the  effi- 
ciency and  promptness  with  which 
these  can  be  obtained  when  needed. 
As  the  motor  car  buying  public 
growN  wiser,  it  becomes  harder  for 
the  concern  with  no  well-organized 
spare  parts  department  to  sell  its 
cars.  The  buyer  investigates  that 
end  of  it  nearly  as  carefully  a°  he 
does  the  mechanism  and  appear- 
ance of  the  vehicle  he  is  about  to 
purchase,  knowing  what  it  means 
to  break  a  spring  or  strip  a  gear 
and  then  have  to  wait  several 
weeks  for  a  new  one  to  arrive  from 
the  factory. 

It  may  safely  be  said  that  up  to 
a  few  years  ago  many  of  the  auto- 
mobile makers  were  too  busy  sell- 
ing their  automobiles  in  the  first 
place  to  worry  about  replacement 
parts  for  old  cars,  but  today,  the 
majority  of  those  who  have  built 
the  foundations  of  permanent  or- 
ganizations realize  the  great  ad- 
vantage of  keeping  their  cars  sold. 
It  means  much  to  a  car  owner  to 
know  that  should  he  break  an  axle 
shaft  he  can  have  another  one  by 
express,  as  the  result  of  a  wire 
order,  within  2  or  3  days.  It 
usually  means  that  the  next  time 

he  is  in  the  market  for  a  new  car,  he  will  get  one  of  the  same 
make,  for  he  realizes  that  he  is  buying  service  as  well  as 
machinery. 

Thus  it  has  come  to  be  the  rule  with  the  bigger  makers  to 
have  a  carefully  planned  system  of  filling  parts  orders  with 
the  greatest  haste.  To  do  this  it  is  necessary  constantly  to 
have  on  hand  a  fairly  large  stock  of  parts  for  every  model 
which  the  factory  has  built,  for  if  it  were  necessary  to  make 
an  obsolete  part  after  the  order  came  in,  the  anxiously  wait- 
ing car  owner  would  soon  give  up  in  disgust  and  make  up 
his  mind  that  it  would  do  no  good  to  buy  even  a  current 
model  of  that  concern's  make,  for  it  would  one  day  be  obsolete 
and  he  might  then  experience  the  same  trouble  in  getting 
parts  for  it  that  he  is  now  experiencing  in  securing  them  for 
his  1907  model. 

Fully  aware  of  all  of  the  advantages  of  an  efficient  serv- 
ice organization,  the  Maxwell  company,  in  taking  over  the 
property  of  the  bankrupt  United  States  Motor  Co.  some  2 
years  ago  was  confronted  with  the  problem  of  how  best  to 
build  up  a  service  department  which  could  efficiently  serve 
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Plans  of  first,  second  and  third  floors  of  the  Newcastle.  Ind.,  plant  of  the  Manwill  Motor  Co.. 
from  which  It  supplies  parts  for  144  different  chassis  models 

the  owners  of  all  of  the  different  makes  and  models  for  which 
the  parent  company  had  been  responsible.  There  were  nine 
different  cars.  Stoddard-Dayton,  Maxwell,  Columbia,  Everitt. 
Brush,  Courier,  Sampson,  Alden-Sampson  truck,  and  Courier 
Claremont,  which  latter  was  at  one  time  a  part  of  the  Brush 
plant's  output.  Nearly  all  these  companies  had  made  a  num- 
ber of  different  models  in  its  time.  The  first  Maxwell  was 
a  two-cylinder  runabout  constructed  in  1905,  and  the  last  a 
1913  40-horscpower  touring  car.  Similarly,  the  first  Colum- 
bia was  an  1K1KJ  creation  in  the  form  of  an  electric  stanhope; 
the  last  a  Knight-motored  car  of  six  cylinders  made  for  the 
1913  market.  The  same  applies  to  the  other  makes,  so  that, 
taking  the  stock  models  of  all  the  companies,  there  were  in 
all  164  different  chassis  for  which  the  U.  S.  Motors  Co.  had 
been  attempting  to  supply  parts  when  the  Maxwell  company 
took  the  reins. 

Why  Plant  Was  Founded 

It  ia  estimated  that  this  number  meant  the  total  number  of 
parts  to  be  kept  on  hand  was  146,000.    No  small  task  this. 


Digitized  by  Google 


February  is,  jsis 


THE  AUTOMOBILE 


317 


particularly  as  the  Maxwell  company  was  under  no  legul 
obligation  to  take  care  of  the  owners  of  all  these  models  when 
it  bought  the  assets  of  the  defunct  concern.  At  this  time 
there  were  122,000  of  these  cars  of  various  types  and  models 
on  the  road,  and  it  meant  that,  if  the  Maxwell  company  did 
not  take  care  of  them,  the  spare  parts  business  would  have 
to  be  turned  over  to  a  concern  making  a  regular  business  of 
supplying  parts  for  old  cars.  This  would  put  the  whole 
122,000  owners  at  the  mercy  of  a  parts  concern  which  could 
exact  any  prices  it  might  be  able  to  get,  a  far  from  desir- 
able condition  of  affairs. 

But  the  Maxwell  company  felt  that  had  there  been  no  way 
for  these  owners  to  obtain  replacement  parts,  the  second 
hand  value  of  their  machines  would  have  been  cut  to  a  very 
low  level.  Realizing  this,  and  recognizing  the  value  of  such 
an  investment  in  good  will,  the  concern  took  steps  to  con- 
centrate the  parts  for  all  of  these  1  (54  models  under  one  roof. 
It  was  a  herculean  task  and  it  required  months  to  bring  the 
thousands  of  parts  to  the  one  point — Newcastle,  Ind.  Here 
the  Maxwell  company  inherited  the  plants  which  the  Max- 
well-Briscoe  company  had  used  for  making  its  cars.  The 
geographical  position  being  central,  and  the  plants  being  best 
adapted  to  such  a  parts  station  as  was  required,  led  to  the 
decision;  and  to  the  ultimate  investment  of  $2,000,000  here 
in  the  conversion  from  a  strictly  manufacturing  proposition 
into  a  combination  manufacturing  and  storage  plant  where 
literally  miles  of  bins  and  piles  of  parts  are  now  kept  in 
readiness  to  answer  to  the  hurry  colls  from  owners  in  all 
parts  of  the  country. 

Order  Out  of  Chaos 

The  history  of  the  troubles  which  the  new  Maxwell  com- 
pany had  in  establishing  this  service  center  have  been  told 
before  in  these  columns.  How  the  stocks  of  parts  which  the 
U.  S.  Motors  Co.  dealers  had  carried  in  different  parts  of  the 
country  were  all  shipped  to  Newcastle,  how  it  took  months 
to  sort,  index  and  identify  them,  has  been  explained.  It 
was  discouraging  to  those  to  whom  the  work  was  entrusted, 
but  finally  came  order  out  of  chaos  and  by  the  close  of  1913, 
J.  E.  Burns,  Superintendent  of  Service,  and  his  stafT,  had 
accomplished  the  difficult  task  and  had  in  running  shape  a 
well-ordered  service  department  with  a  stock  of  parts  for 
each  one  of  the  164  models. 

A  Complicated  Task 

The  drawings,  jigs,  tools  and  dies  for  the  multitude  of 
parts  were  scattered  in  different  parts  of  the  country,  and 
these  had  to  be  brought  to  the  Indiana  plant  in  order  to 
make  up  a  supply  of  certain  pieces  for  which  there  was  sure 
to  be  a  call  later  on.  Many  drawings  were  missing,  many 
could  not  be  identified  properly,  and  it  took  the  best  efforts 
of  men  brought  from  each  of  the  old  factories,  who  were 
familiar  with  the  parts  of  their  cars,  to  determine  just  what 


many  parts  were,  and  for  what  model.  Some  of  the  old 
firm's  stock  inventories  and  records  were  incorrect  and,  con- 
sidering everything,  the  task  could  scarcely  have  been  more 
complicated. 

Today,  if  you  order  a  right  rear  fender  for  a  1008  model 
K  Stoddard-Dayton,  or  a  front  axle  for  a  Brush  runabout, 
it  will  be  shipped  to  you  not  later  than  48  hours  after  the 
order  is  received  at  Newcastle.  You  can  get  these  parts  for 
obsolete  models  just  as  quickly  as  any  of  the  parts  for  the 
present  Maxwell  25,  now  being  manufactured,  and  the  serv- 
ice business  of  which  has  just  been  transferred  to  the  mair. 
service  plant,  along  with  the  rest. 

How  Ordering  Is  Simplified 

The  Maxwell  Newcastle  plant  is  strictly  a  factory  which 
makes  a  business  of  selling  parts  for  cars.  It  may  be  likened 
to  any  of  the  great  mail  order  houses.  Its  stock  in  trade  if 
parts  for  cars  in  service  and  its  special  machine  shops  are 
concerned  principally  in  keeping  that  stock  up.  Under  the 
name  of  the  Maxwell  Motor  Sales  Corp.,  it  is  simply  a  unit 
of  the  Maxwell  organization,  only  instead  of  selling  cars  it 
sells  parts.  It  must  show  its  own  profits  and  has  its  own 
organization. 

Like  a  mail  order  house,  a  catalog  plays  an  important 
part,  though  it  is  not  called  a  catalog,  but  is  known  as  the 
dealers'  master  parts  price  list.  It  is  unquestionably  the 
largest  parts  price  list  ever  issued  in  the  automobile  industry, 
with  417  pages  enumerating  every  part  of  every  model  of 
each  of  the  nine  makes  of  cars  already  mentioned.  Its  size 
and  thickness  make  it  resemble  a  big  city  telephone  directory, 
and  it  is  the  dealers'  handy  reference.  It  gives  the  list  price 
of  each  part,  the  part  number  and  so  on.  All  models  of  any 
one  make  are  segregated  into  one  section  of  the  master  book 
and  are  printed  on  a  different  color  of  paper  from  the  rest, 
so  it  is  a  simple  matter  to  ascertain  the  number  and  the 
price  of  any  desired  part. 

This  master  price  list  did  not  come  until  after  the  New- 
castle plant  had  everything  sorted  out  and  inventoried  and, 
as  it  has  recently  come  off  the  press,  after  months  of  prepa- 
ration in  order  to  weed  out  duplications,  check  the  parte 
numbers  for  accuracy  and  so  on.  The  book  has  been  giver, 
wide  distribution,  the  idea  being  to  place  one  in  the  hands 
of  every  dealer  so  that,  should  he  be  called  upon  to  repair 
one  of  the  makes  of  cars  for  which  the  Maxwell  company  it 
sponsor,  he  will  know  where  to  look  for  parts.  Thus  the 
book  is  valuable  not  only  to  the  Maxwell  dealer  but  to  other 
garage  men  as  well.  Of  course,  every  garage  man  and  dealer 
gets  the  regular  discounts  of  a  trade  transaction. 

Organization  of  Plant 

The  total  floor  space  at  Newcastle  is  about  650,000  square 
feet,  of  which  155,000  is  occupied  by  the  service  department 
proper  and  the  balance  given  over  to  the  manufacturing 
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Upper  left— A  stack  of  axles  In  the  Max- 
well  company's  Newcastle  plant.  Some  of 
them  are  for  models  which  have  not  been 
built  for  many  years 

Upper  right — An  assortment  of  miscellane- 
ous springs  with  front  axles  In  the  fore- 
ground as  seen  In  the  stock  of  service  parts 

Left — Some  crankcases  and  motors  In  one 
of  the  great  stock  rooms  of  the  Newcastle 
plant  of  the  Maxwell  Motor  Co. 


division.  The  main  building,  in  which  the  majority  of  the 
bins  of  parts  and  mcks  for  larger  articles  are  located,  is 
722  feet  long  by  60  feet  wide  and  three  stories  high.  Behind 
and  adjoining  is  the  machine  shop,  which  has  a  saw-tooth 
roof  and  is  600  feet  long  by  from  250  to  400  feet  wide.  Also 
behind  the  main  building  and  parallel  to  the  big  machine 
shop  is  a  forge  department  with  thirty-two  hammers,  this 
doing  all  the  forging  for  the  present  Maxwell  car. 

In  a  portion  of  the  rear  building  is  the  shipping  depart- 
ment, 120  by  63  feet,  and  also  storage  for  Columbia  and 
Maxwell  models  45  and  62.  Other  supplementary  depart- 
ments consist  of  the  power  house  with  its  big  Allis-Chalmers 
direct-connected  stenm  engine  and  generator  and  turbine  and 
generator;  the  testing  laboratory  in  which  samples  of  each 
heat  number  in  each  shipment  of  materials  to  the  manufac- 
turing department  is  analyzed  to  determine  whether  or  not 
it  comes  up  to  specifications;  the  vaults  in  which  the  patterns 
and  blue  prints  of  parts  arc  kept,  and  the  store  houses. 

The  service  department  employs  about  .100  men  in  its  va- 
rious divisions,  these  being  in  two  main  groups;  those  directly 
under  the  supervision  of  the  administrative  heads,  and  those 
directly  answerable  to  the  supervisor  of  the  stock  rooms.  The 
latter  reports  to  the  service  superintendent  along  with  the 
other  divisions,  however. 

The  scheme  of  organization  is,  in  the  main,  to  have  a  cer- 
tain corps  of  employees  to  handle  the  orders  and  service  parts 
of  each  make,  or  group  of  makes,  of  cars.  To  this  end,  the 
office  force  is  divided  into  sections,  these  turning  their  orders 
over  to  a  part  of  the  stockroom  force  which  deals  exclusively 
with  parts  of  that  make  or  makes  of  cars.  For  instance, 
there  is  a  group  of  office  men  to  which  orders  for  Evcritt 
parts  are  given;  they  determine  just  what  parts  are  required 
and  have  been  chosen  for  Everitt  work  because  of  their 
former  connection  with  that  make  of  machine — either  on  the 
service  or  manufacturing  sides.  In  the  stockroom  another 
set  of  men  also  familiar  with  the  same  ear  are  employed. 

This  scheme  gives  most  efficient  service  in  the  handling  of 


orders.  Men  who  have  had  long  experience  with  the  con- 
struction of  any  one  make  of  car  are  naturally  best  adapted 
to  filling  orders  for  its  parts  and,  when  an  order  comes  in 
which  is  not  very  clear  the  value  of  this  experience  is  ap- 
parent. Anyone  would  know  what  is  meant  when  the  part 
number  is  specified,  but  in  cases  where  the  customer  does 
not  know  the  number  and  orders  by  description,  the  experi- 
enced man  must  determine  whBt  is  required  and  enter  the 
proper  part  number  on  the  order  which  goes  to  the  stockroom. 
To  get  these  experienced  men  the  company  had  to  scour  the 
country  for  former  employees  of  the  different  plants. 

Stockroom  Organization 

The  stock  rooms  are  arranged  to  segregate  all  of  the  parts 
of  any  one  make  of  car  in  one  part  so  far  as  possible.  How- 
ever, some  of  the  larger  parts  such  as  radiators,  fenders  and 
so  on,  are  put  together,  since  they  require  special  racks  and 
it  would  not  be  feasible  to  have  a  few  of  them  in  each  make's 
particular  section.  This  segregation  applies  specially  to  the 
bins  of  small  parts.  For  instance,  one  division  looks  ..fter 
the  filling  of  orders  for  Sampson  trucks  and  for  all  makes 
of  radiators  and  fenders.  Two  men  who  know  the  difference 
in  construction  of  the  various  radiators  used  by  the  nine 
makes  of  cars  handle  this  division.  They  know  if  a  certain 
radiator  ordered  is  interchangeable  with  that  used  on  another 
make,  and  which  would  be  the  best  to  send. 

Order  Record  System 

The  order  and  record  system  is  simple,  direct  and  efficient 
Starting  with  the  coming  of  the  mail  to  the  plant,  each  letter 
is  consigned  to  a  compartment  of  the  mailing  desk,  this 
corresponding  to  the  division  men  who  will  handle  the  order. 
Having  passed  through  the  hands  of  the  credit  man,  who 
determines  whether  to  send  c.o.d.  or  charge,  the  order  goes  to 
the  special  division  men  who  indicate  just  what  part  number 
it  is  and  otherwise  check  it  to  see  that  it  can  be  filled  intel- 
ligently with  the  information  at  hand. 
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Suppose  a  front  spring  bolt  for  a  model  40  Maxwell  is 
ordered  and  that  the  order  does  not  specify  the  part  number. 
The  division  dealing  with  the  Maxwell  40  gets  the  letter  and, 
looking  in  the  master  parts  book,  finds  this  to  be  part  No. 
17,805.  This  is  indicated  on  the  letter,  which  is  then  turned 
over  to  the  stenographic  department  where  the  order  is 
transferred  to  a  shipping  order.  This  is  on  8  by  10  paper 
and  is  made  out  in  five  copies,  the  white  original,  the  yellow 
office  copy,  pink  stock  room  copy,  buff  shipping  department 
copy  and  the  blue  acknowledgment,  which  is  shown  herewith. 

Having  been  entered  in  quintuple  on  the  regular  forms, 
these  stenographic  copies  are  checked  by  the  division  clerk 
against  the  original  letter.  Finding  that  No.  17,805  is  cor- 
rectly entered  on  the  forms,  the  acknowledgment  is  im- 
mediately sent  to  the  customer  by  mail.  The  pink  stock 
room  copy,  the  white  original  and  the  buff  shipping  copy 
then  go  down  a  chute  to  the  parts  office  handling  Maxwell 
40.  Here  they  are  time-stamped,  and  a  clerk  refers  to  a 
card  index  which  has  for  its  reference  number  the  part 
No.  17,805.  On  this  card  is  indicated  in  what  bin  number 
the  spring  bolt  will  be  found.  This  is  entered  on  the  three 
copies  of  the  order,  which  are  then  turned  over  to  a  stock 
boy.  He  goes  to  the  bin  indicated,  secures  the  bolt  and  after 
inspecting  it,  sends  it  to  the  shipping  room  along  with  the 
buff-colored  and  white  copies,  the  pink  one  being  filed  in  the 
parts  office  file.  The  time  stamp  also  indicates  when  the 
bolt  was  turned  over  to  the  shipping  department. 

Having  wrapped  the  bolt  for  shipment,  this  department 
weighs  it  and  indicates  the  weight,  together  with  the  classi- 
fication, on  the  white  copy.  The  buff  copy  is  packed  with 
the  bolt  and  goes  to  the  customer,  and  the  white  copy  then 
goes  to  the  office  where  the  charge  for  the  shipping  is  entered, 
and  the  total  charge  is  figured.  If  the  bolt  goes  c.o.d.,  these 
charges  are  entered  and  the  original  sent  back  to  the  ship- 
ping department,  giving  it  instructions  as  to  how  much  muRt 
be  collected  at  the  receiving  end;  if  it  is  to  be  charged, 
this  instruction  comes  back  to  the  shipping  department.  Hav- 
ing completely  cared  for  the  bolt  in  either  case,  the  shipping 
clerk  time  stamps  the  white  copy  and  sends  it  back  to  the 
office  for  billing  and  filing  purposes.  Inasmuch  as  the  yellow 
office  copy  is  filed  with  correspondence  from  the  customer, 
a  cross  index  of  the  transaction  is  afforded  when  the  white 
original  finally  gets  into  the  files, 
office  can  learn  from  this  just 
when  the  part  was  shipped,  how 
shipped,  who  checked  it,  who  filled 
the  order  in  the  stockroom  and 
so  on. 

In  using  these  five  copies,  a 
series  of  symbols  arc  employed, 
these  prefixing  the  order  number 


At  any  future  time,  the 


and  referring  to  the  make  of  car.  For  instance,  an  order 
for  obsolete  Maxwell  parts  goes  on  a  form  having  N.M  pre- 
fixing the  number.  Brush  parts  have  N.B  as  a  prefix.  Max- 
well (5-50  has  N.F,  Everitt  N.E,  and  so  on.  Thus  if  any 
reference  is  made  to  order  No.  N.B  23675,  the  filing  depart- 
ment knows  immediately  that  it  deals  with  Brush  business 
and  goes  to  the  Brush  files  for  the  No.  23,676;  when  it  is 
considered  that  there  are  some  150,000  live  parts  orders,  the 
advantage  of  this  system  will  be  readily  apparent. 

In  connection  with  the  stockrooms,  a  perpetual  inventory  of 
parts  on  hand  is  kept.  This  is  done  by  bin  cards  which  show 
at  any  time  how  many  parts  are  on  hand,  in  addition  to  in- 
dicating on  what  order  numbers  any  of  them  were  taken  out. 
When  a  part  is  removed  from  a  bin,  the  clerk  notes  this  on 
the  bin  card,  and  also  subtracts  from  the  total,  bringing  the 
inventory  up  to  date  at  all  times.  Each  stock  keeper  has  a 
minimum  stock  quantity  record  and,  when  the  quantity  of  a 
certain  part  reaches  this  minimum,  an  order  for  a  fresh 
supply  is  placed  with  the  supervisor  of  stock.  This  is  re- 
ferred to  the  superintendent  and,  if  the  part  is  one  for 
which  he  deems  it  advisable  to  iR.iue  a  manufacturing  order, 
he  sets  the  machinery  in  motion  for  replenishing  the  supply. 

Credit  for  Unused  Parts 

The  credit  inspection  department  is  a  division  which  has 
an  important  work  to  perform.  To  it  go,  immediately  on 
receipt,  parts  which  the  customer  claims  are  defective,  or 
any  which  have  been  sent  in  as  samples  for  duplication.  It 
is  the  duty  of  this  department  to  examine  claimed  defects 
and  to  pass  upon  them,  making  out  proper  credit  slips.  If 
the  inspection  reveals  that  the  part  is  good,  it  is  put  back 
into  stock.  Frequently  a  customer  will  return  a  part  for 
credit  which  he  had  ordered  with  the  intention  of  using,  but 
later  found  that  he  did  not  want  it,  and  the  credit  depart- 
ment must  assure  itself  that  such  returned  parts  are  not 
defective.  Or,  if  it  is  the  case  of  a  sample  sent  for  dupli- 
cation, this  is  identified  and  a  correct  shipping  order  made 
out  for  it  which  then  goes  through  the  regular  procedure. 

If  a  part  comes  to  this  credit  inspection  department  with- 
out explanation,  a  report  slip  for  the  office  is  made  out  noti- 
fying its  arrival.  At  the  office,  correspondence  relative  to  it 
is  looked  up,  and  proper  disposition  instructions  issued  to  the 
credit  inspection  division.    In  this  department  there  is  a 


Above — A  view  of  the  corretpondence 
department  of  the  Newcastle  plant 
where  letter*  from  owner*  of  old  model* 
In  need  of  part*,  etc..  are  handled 

Left— Some  shipment*  of  a  day  ready 
for  the  expre*a  companies.  The  work 
1*  facilitated  by  placing  package*  for 
any  one  large  center  In  one  pile  *o  that 
•ortlng  will  be  *lmpllfied 
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series  of  bins  which  are  used  for  storing  parts  held  for  dis- 
position instructions,  and  the  bin  in  which  any  part  is  stored 
temporarily  is  indicated  on  the  report  slips,  so  that  anyone 
can  find  it  immediately  should  it  be  required. 

With  this  comprehensive  system,  thousands  of  parts  are 
shipped,  or  ready  for  shipment  within  an  hour  from  the 
time  received.  Twenty-four  hour  service  is  the  rule  and, 
if  a  part  cannot  be  shipped  in  that  time,  a  letter  of  explana- 
tion is  written  to  the  customer.  Occasionally  there  will  be 
parts  shortages  over  which  the  plant  has  no  control.  For 
example,  suppose  a  Hteering  spindle  for  a  1906  car  is 
required.  It  might  be  that  for  2  or  3  years  only  one 
or  two  of  these  has  been  called  for,  but  orders  may  come  in 
suddenly  to  the  tune  of  ten  or  twenty,  from  all  parts  of  the 
country.  As  this  demand  could  not  be  foreseen,  the  plant 
has  not  looked  for  any  such  requirement  and  probably  has 
not  the  number  needed  to  supply  all  the  orders.  Then  the 
factory  writes  telling  the  customer  of  the  delay  and  why. 

It  makes  a  definite  promise  as  to  when  the  part  will  have 
been  made  and  when  it  will  be  shipped,  and  it  is  a  hard  and 
fast  rule  that  a  part  must  go  forward  immediately  when 
promised  in  cases  of  delay  of  this  kind.  This  is  done  by 
means  of  stock  chasers  who  get  promises  from  each  of  the 
departments  concerned  in  the  production  of  the  part  and  by 
figuring  out  the  time  each  will  be  through  with  its  part,  can 
say  definitely  when  shipment  can  be  made.  The  departments 
are  made  to  adhere  to  these  promises,  or  they  must  give  a 
good  reason  why.  The  manufacturing  department,  however, 
cooperates  with  the  service  department  to  satisfy  the  cus- 
tomer. It  is  obvious  if  the  customer  knows  when  to  expect 
a  part  delayed  in  shipment  he  can  make  plans  accordingly 
and  feels  better  toward  the  company  than  if  delays  hap- 
pened and  there  was  no  definite  time  set  or  reason  jriven  for 
them.  However,  the  delay  cases  are  said  to  be  only  5  per 
cent,  of  the  great  mass  of  orders  going  ahead  at  all  times. 

The  shipping  end  of  the  Newcastle  organization  includes  a 


traffic  department  which  aids  customers  in  routing  shipments 
and  tracing  those  which  go  astray.  It  runs  down  reasons 
for  refusals  of  delivery  and  acts  to  get  parts  transported 
most  expeditiously.  Sometimes  a  customer  orders  a  part 
sent  by  express  when  parcel  post  would  be  cheaper  and  vice 
versa,  and  the  department  looks  into  each  case  before  letting 
it  go  out  An  effort  is  made  to  get  parts  through  as  cheaply 
and  at  the  same  time  as  quickly  as  possible.  Small  ship- 
ments are  made  by  express  or  parcel  post  and,  as  there  are 
three  express  companies  and  three  leading  railroads  serving 
the  city,  this  makes  facilities  for  prompt  shipment  ideal. 

On  an  average  day  600  to  800  parcels  go  forward,  but 
since  the  Maxwell  25  parts  have  been  taken  to  Newcastle 
also,  it  is  expected  that  the  shipments  will  increase  to  about 
1000  per  day.  In  an  average  week  of  the  busy  season  last 
year  the  number  of  orders  was  3500,  of  which  500  were 
telegraphic  or  by  telephone.  In  the  fall  the  number  goes 
down  somewhat. 

The  Maxwell  company  has  recently  perfected  a  service 
organization  system  covering  the  entire  country,  fourteen 
service  stations  having  been  established.  The  Newcastle 
plant  is  the  supply  station  for  these,  in  addition  to  supplying 
direct  its  own  territory  which  embraces  the  middle  central 
states. 

This  service  system  which  has  been  in  the  process  of 
formation  for  some  time  went  into  effect  on  Jan.  1  and  it 
makes  for  a  quicker  supply  of  parts  from  the  stocks  in  the 
fourteen  cities,  for  each  takes  care  of  adjacent  territory. 
They  are  all  under  the  direction  of  the  main  service  plant 
at  Newcastle,  and  carry  stocks  for  the  present  model  and 
also  for  the  four-25,  the  six-50  and  the  four-35  which  were 
made  up  to  a  year  ago  by  the  present  Maxwell  company. 
These  outlying  stations  do  not  attempt  to  have  parts  for  the 
obsolete  cars,  for  only  the  Newcastle  plant  and  a  supply 
station  at  San  Francisco  do  that.  Thirteen  of  the  fourteen 
stations  have  been  definitely  established,  being  in  the  cities 
of  Chicago,  New  York,  Memphis,  Atlanta,  Minneapolis, 
Dallas,  Boston,  Kansas  City,  Omaha,  Pittsburgh,  San  Fran- 
cisco, Detroit  and  Windsor,  Can. 

While  congratulating  the  Maxwell  company  upon  its  fore- 
sight and  initiative  in  establishing  this  plant  it  is 
to  forego  the  opportunity  of  pointing  out  the  daily 
importance  of  proper  organization  for  the  supply  of  spares, 
since  a  little  reflection  shows  that  in  10  years  the 
will  be  vastly  greater  than  it  is  today. 


Some  of  the  blanks  used  at  the  Maxwell  com- 
pany's Newcastle  plant  In  filling  parts  orders  from 
owners  of  old  models.  Left— Acknowledgment  of 
order  which  la  sent  out  upon  receipt  of 
letter.  Center— Report  from  service 
Right— Shipping  department's  report 
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The  Improvement  of  Spring  Systems— VII 


By  m.  c.  K. 


(2)—  Shocks  and  Movements  of  Vehicles 
with  Springs  and  Rigid  Tires 

(Continued) 

STILL  some  remarks  which,  on  second  thought,  seem  bet- 
ter disposed  of  now  than  later,  on  the  tempering  of 
horizontal  shocks  and  the  relations  of  an  improvement 
of  this  kind  to  customary  construction! 

It  was  shown  in  last  instalment  that,  so  far  as  vehicles 
not  equipped  with  ait  tires  are  concerned,  the  very  consider- 
able shock  forces  involved  in  retardations  and  accelerations 
remain  uncushioned  and  are  resisted  by  mere  brute  strength 
of  materials,  with  the  result  that  strong  vibrations  are  the 
rule  and  fractures  of  radius  rods,  springs  and  shackles  and 
of  frail  portions  of  the  load  are  not  uncommon;  also  that 
such  uncushioned  shocks  of  considerable  severity  must  occur 
in  all  rough  driving  whenever  a  road  obstacle  rises  somewhat 
sharply  before  the  wheels  and  in  lesser  degree  under  other 
circumstances,  always  accompanying  in  some  measure  the 
vertical  shocks  which  are  cushioned  by  the  springs.  From 
the  figures  it  appeared  that  the  neglected  horizontally-acting 
shocks  probably  are  more  severe,  representing  a  greater 
kinetic  energy,  than  the  vertical  shocks  in  the  case  of  an 
obstacle  3  inches  high  encountered  by  wheels  of  40  inch 
diameter  at  a  speed  of  35  miles  per  hour.  A  higher  obstacle 
and  a  smaller  wheel  would  of  course  increase  the  horizontal 
component  of  a  shock  more  than  the  vertical  component, 
while  the  effect  of  higher  or  lower  speed  in  this  respect  may 
be  more  doubtful  and  subject  to  special  inquiry. 


Relief  for  Air  Tires 

The  unavoidable  inference  to  the  effect  that  the  most 
severe  work  required  of  air  tires,  where  these  are  fitted,  is 
that  of  absorbing  the  horizontal  shocks.  Fig.  15,  which  are  not 
otherwise  cushioned  (most  severe,  unless  the  lateral  shocks 
so  far  not  considered  at  all  should  prove  even  worse)  brings 
this  side  of  the  subject  into  sharp  actuality  for  vehicles  with 
air  tires  as  well  as  for  the  commercial  vehicles  whose  tires 
can  do  but  little  in  absorbing  or  distributing  shocks.  It  may 
be  that  air  tires  would  last  longer  if  they  were  relieved  of  the 
worst  strains  through  the  possibility  of  a  spring-resisted 
horizontal  movement  of  the  wheel  axles  or  by  other  equivalent 
provisions.  It  may  also  be  that  the  degree  of  inflation  which 
conduces  to  maximum  durability  would  be  more  acceptable 
to  the  vehicle  users,  and  therefore  more  commonly  employed, 
if  such  additional  provisions  in  the  spring  system  assisted 
the  tires  in  the  horizontal  cushioning  and  yielding.  (In  the 
special  case  of  corded  tires,  in  which  there  is  not  supposed  to 
be  any  other  horizontal  yielding  than  that  which  appears  as 
the  horizontal  component  of  radial  yielding  at  the  point  of 
impact,  the  saving  of  fabric  may  be  less  pronounced,  unless 
a  shock  is  sharp  enough  to  test  the  ultimate  strength  of  the 
cords,  but  the  saving  of  the  rubber  coating,  on  the  other  hand, 
should  be  so  much  more  important,  even  if  the  radial  yield 
with  this  tire  construction  may  be  gTeater  for  a  given  degree 
of  inflation,  but  this  matter  belongs  under  the  head  of  re- 


Furpose*  of  Flat  Springs 

It  was  also  referred  to  that  the  prevailing  use  of  semi- 
elliptic  and  cantilever  springs  of  so  small  curvature  as  to  be 
«im««*  straight  under  normal  load  was  evidently  dictated  by 

>  *  with  the  use  of  air 


tires  to  absorb  the  horizontal  shocks,  as  such  flat  springs  in 
themselves  tend  to  make  these  shocks  worse.  The  purposes 
served  by  this  style  of  springs,  it  was  mentioned,  are  (1)  to 
safeguard  steering  where  a  steering-rod  extending  length- 
wise of  the  car  is  employed,  (2)  the  avoidance  of  length- 
wise sliding  motion  in  the  universal  of  shaft-drive  cars, 
(3)  permitting  the  driving  thrust  to  be  transmitted  from  the 
rear  axle  to  the  frame  through  the  springs.  It  might  have 
been  added  that  the  flat  spring  is  also  supposed  (4)  to  resist 
the  rolling  of  the  car  at  turns  better  than  the  spring  with 
considerable  "open,"  on  the  principle  indicated  in  Fig.  16, 
and  that  (5)  the  present  design  of  brake  control  also  makes 
it  desirable  to  have  as  little  fore-and-aft  displacement  of  the 
rear  axle  as  possible.  With  the  exception  of  No.  4  these 
considerations  are  all  identified  with  this  idea  that  the  axle 
movements  should  be  confined  to  the  respective  vertical  axle 
planes,  and  therefore  with  air  tires  because  in  practice  only 
the  use  of  air  tires  reconciles  in  a  measure  an  exclusively 
vertical  axle  movement  with  the  need  of  cushioning  the 
horizontal  shocks.  * 

The  moment  air  tires  are  no  longer  depended  upon  for  re- 
lieving these  shocks,  it  plainly  becomes  an  open  question  how 
the  purposes  served  by  flat  springs  in  cars  with  air  tires  may 
be  attained  in  vehicles  operated  with  solid  tires — or  even 
in  vehicles  with  air  tires  if  it  is  considered  desirable  to 
relieve  the  air  tires  of  a  large  portion  of  the  strains  to  which 
horizontal  shocks  subject  them. 

As  said  last  week,  No.  1  may  practically  be  disposed  of  by 
using  a  steering-rod  acting  crosswise  of  the  vehicle,  No.  2  is 
inferior  in  importance  to  the  avoidance  of  shock  and  merely 
involves  a  suitable  redesigning  of  universal  joints,  No.  3  re- 
fers to  a  method  for  applying  the  thrust  which  was  employed 
in  the  very  early  days  of  automobile  construction,  was 
thereafter  generally  abandoned  and  whose  re-adoption  has 
not  yet  been  universally  recognized  as  sound  for  any  but 
light  weight  and  medium-weight  vehicles  equipped  with  long 
broad-leaved  springs,  and  in  their  case  only  if  they  are  sup- 
plemented by  checks  for  the  rebound  or  spring  extensions; 
and  the  application  of  the  method  to  cantilever  springs  is  not 
very  convenient  or  promising,  bo  that  it  may  be  assumed  that 
the  flat  horizontal  spring  will  go  out  if  cantilever  springs 
come  in. 


Fig.  15 — Roughly  Illustrating  th*  cushioning  of  horizontal  ahocka 
by  air  tlraa.  If  8  ylelde  radially  aa  far  aa  A,  tha  axle  will  ba  cuah- 
lonad  horizontally  for  tha  dlatanca  AC.  If  tha  direction  of  tha  yield 
of  the  tire  la  BD,  aa  with  higher  speed,  tha  fabric  la  mora  eeveraly 
deformed,  but  the  cuahlonlng  of  the  horizontal  ehock  extendi  over 
E.    The  dlatanca  AD  repreaenta  the  deformation  of 


Digitized  by  Google  I 


322 


THE  AUTOMOBILE 


February  18,  1915 


Fig.  16 — Preaaure  acting  at  C  and  D,  vertically  upon  the  plane  In 
which  the  aprlnga  normally  work,  hat  only  AB  a*  lever  arm  for 
twlatlng  the  iprlng.  while  It  ha»  the  leverage  A1  B1  when  acting 
at  C1  and  Ol 


Interference  with  Brake  Adjustment 

With  regard  to  No.  5,  brake  control  linkage  would  prob- 
ably long  ago  have  been  re-designed  in  such  manner  as  to  have 
the  movement  required  of  the  brake  pedal  or  lever  for  a  given 
brake  pressure  completely  independent  of  the  relative  position 
of  the  rear  axle  to  the  frame,  rather  than  approximately  in- 
dependent, if  the  variations  due  to  axle  movement  were  not 
smaller  than  the  lost  motion  due  to  needed  clearance  and  to 
wear.  With  such  linkage  as  is  commonly  employed,  it  may 
be  figured  that  a  deviation  of  the  rear  axle  of  1  inch  from 
its  own  initial  vertical  plane  will  cause  a  variation  of  only 
about  1  1-3  inch  in  the  pedal  movement  needed  for  effecting 
a  45  degree  turn  of  the  brake  cam,  while  clearance  implies 
a  3  to  4  inch  pedal  movement,  often  increased  to  6  inches  by 
wear,  before  the  brake  begins  to  take  hold. 

A  spring  suspension  providing  for  a  relatively  large  but 
plastically  resisted  horizontal  axle  movement  for  the  pur- 
pose of  cushioning  the  horizontal  shocks — either  to  replace 
the  work  done  by  air  tires  or  to  assist  it  and  enlarge  upon 
it — might  call  for  a  re-designed  brake  linkage,  but  the  task 
of  compensating  for  a  2-inch  horizontal  axle  movement,  for 
example,  should  scarcely  deter  a  capable  designer. 

Lateral  Shocks  and  Body  Roll 

Finally,  with  regard  to  No.  4,  while  the  flat  spring  takes 
the  lateral  centrifugal  thrust  of  the  vehicle  body  at  turns 
in  the  road  without  pronounced  tendency  to  torsion  of  the 
leaves  or  wrenching  of  the  clip — unless  there  is  question  of 
a  cantilever  spring  whose  tendency  to  cause  rolling  depends 
upon  the  securing  of  one  of  the  thin  ends  of  the  spring  to 
an  independently  movable  part,  namely  the  axle — its  advan- 
tage at  this  point  is  again  firmly  bound  with  the  concurrent 
use  of  air  tires,  since  the  flat  spring  takes  the  thrust  without 
yielding  and  the  needed  cushioning  of  the  lateral  shock  de- 
pends wholly  upon  the  air  tire  action.  Solid  rubber  tires,  to 
be  sure,  can  absorb  lateral  horizontal  shocks  much  more 
efficiently  than  the  longitudinal  or  the  vertical  ones,  so  long 
as  they  are  new  and  extend  5  or  6  inches  from  the  wheelrim, 
but  when  they  wear  down,  as  they  must  with  present  types  of 
solid  and  cushion  tires,  this  property  is  lost  long  before  their 
usefulness  otherwise  is  ended.  And  the  general  use  of  tire 
bands  of  sound-deadening  material  but  without  appreciable 
lateral  or  other  elasticity  from  the  beginning  is  among  the 
near  possibilities  of  the  future  for  commercial  vehicles  if 
the  cushioning  of  shocks  can  be  managed  independently  of 
the  tires. 

In  further  consideration  of  No.  4  it  is  noticed  that  rolling 
of  the  vehicle  body  at  turns  depends  mainly  upon  torsion  of 
the  springs  only  when  the  center  of  gravity  of  the  body  is 
very  low — about  the  level  of  the  pivots  in  the  case  of  half- 
elliptic  springs — but  mainly  upon  other  factors  if  their  center 
of  gravity  lies  much  higher,  as  in  all  commercial  vehicles. 
Here  the  adJMm  arises  from  the  compression  of  the  springs 
on  the  outside  of  the  turn  and  the  simultaneous  extension  of 


the  springs  on  the  inner  side,  which  will  force  torsion  of  even 
a  flat  spring  or,  in  the  case  of  equipment  with  air  tires,  will 
force  the  axle  out  of  parallelism  with  the  ground  by  com- 
pressing the  outside  and  relieving  the  inside  tire.  Consider- 
able relief  from  the  tendency  to  roll  can  be  obtained  now 
by  the  use  of  some  of  the  spring  checks  in  the  market  which 
retard  spring  extension  and  by  overload  springs  on  both  sides 
of  the  vehicle,  but  the  main  point  is  that  to  obtain  it  by 
using  a  type  of  spring  which  prevents  horizontal  axle  move- 
ment— and  thereby  the  cushioning  of  horizontal  shocks — in- 
cidentally implies  either  the  acceptance  of  lateral  shocks  in 
all  their  severity,  when  air  tires  arc  not  used,  or  the  burden- 
ing of  the  air  tires  with  the  entire  destructive  influence  of 
these  shocks,  which  may  be  violent  in  the  case  of  the  vehicle 
skidding  into  ruts  and  under  similar  conditions.  There  is 
thus  occasion  to  look  for  better  expedients  than  the  flat 
spring  to  obviate  roll,  and  one  of  the  best  chances  lies  per- 
hups  in  building  up  the  actuating  levers  of  spring  dampers 
or  rebound  checks  us  robust  lateral  springs,  since  it  i.=  be- 
coming recognized  that  these  devices  at  all  events  should  be 
much  heavier,  stronger  and  wear-enduring  than  they  gen- 
erally have  been  in  the  past. 

Dispensable  Design  Features 

Altogether,  none  of  the  features  in  present  construction 
which  ure  inconsistent  with  the  much  needed  cushioning  of 
horizontal  shocks,  coming  in  the  direction  of  or  opposite  to 
the  movement  of  the  vehicle,  are  in  themselves  indispensable 
or  even  only  desirable  for  motor  vehicles  in  general,  but 
represent  merely  a  simple  and  elegant  constructive  develop- 
ment wholly  depending  upon  the  use  of  air  tires  for  its 
merits;  a  development  which  leans  heavily  on  the  air  tires 
in  subjecting  them  to  extreme  stresses,  and  one  which  be- 
comes obstructive  of  progress  in  design  when  accepted  for 
vehicles  which  must  be  operated  with  tires  having  no  capacity 
for  adequate  cushioning  of  the  most  severe  shocks  which  may 
occur. 

Clashing  Opinions 

Though  it  is  in  itself  rational  that  horizontal  springing 
should  be  required  in  motor  vehicles,  on  account  of  their 
higher  speed,  while  the  traditions  received  from  vehicles 
drawn  by  animals  recognized  only  vertical  springing  as  neces- 
sary, doubts  are  freely  expressed  in  automobile  circles  with 
regard  to  the  practicability  of  getting  relief  from  horizontal 
shocks  in  commercial  vehicles  without  constructive  complica- 
tions whose  cost  would  be  out  of  proportion  to  the  gains  to 
be  expected  in  the  form  of  reduced  maintenance  expense  and 
greater  comfort,  speed  and  safety,  and  many  persons  are  in- 
clined to  think  that  the  standard  spring  systems  in  some 
manner  do  take  care  of  the  horizontal  shocks  in  a  consider- 
able measure  without  special  provisions  to  that  effect.  Both 
views  are  contradicted  through  the  acknowledged  advantages 
of  air  tires  for  absorbing  the  shocks  in  question,  both  the 
longitudinal  and  the  lateral  horizontal  shocks.  Air  tires  con- 
stitute one  practicable  and  not  very  complicated  for 
getting  relief.  But  there  are  some  objections  to  them ;  their 
cost,  their  unexpected  deflations,  their  liability  to  injury  when 
heavily  loaded.  And  they  are  overworked.  Additional  prac- 
ticable means  for  doing  what  they  do  in  the  matter  of  the 
horizontal  shocks,  whether  better  or  not  quite  so  well,  would 
gave  the  air  tires  where  they  are  used  and  replace  them 
where  they  cannot  be  used.  The  practicability  of  the  ad- 
ditional means  is  the  issue. 

Practicability  Discussed 

This  issue  came  up  recently  in  a  private  discussion  on  the 
construction  points  involved  in  providing  for  metallic  spring 
action  to  temper  the  horizontal  components  of  road  shocks. 
Five  distinct  questions  were  raised  which  for  the  sake  of 
clearness  have  been  left  in  abeyance  in  the  foregoing  or 
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barely  touched  upon.  It  was  doubted  (1)  if  a  special  hori- 
zontally acting  spring  element  was  really  required  or  a 
spring  whose  compression  is  accompanied  by  a  horizontal 
movement  could  take  care  of  vertical  and  horizontal  shocks  at 
the  same  time,  and,  in  the  latter  case,  (2)  if  the  spring  would 
need  to  be  stronger  and  less  flexible  than  one  employed  for 
vertical  shocks  alone.  It  was  also  held  to  be  doubtful  if  (3) 
the  driving  thrust  could  be  properly  delivered  from  an  axle 
capable  of  yielding  horizontally,  either  through  the  spring, 
using  it  as  a  strut,  or  through  a  special  thrust  rod.  And  it 
was  contended  that,  if  provisions  are  made  for  absorbing 
the  head-on  shocks,  it  is  illogical  (4)  not  to  provide  similarly 
for  the  shocks  of  sudden  accelerations,  as  at  starts  of  the 
vehicle  with  heavy  load  on  a  grade,  perhaps  with  insufficient 
gear  reduction  and  the  clutch  inclined  to  grip — so  much  more 
as  these  shocks  react  upon  the  clutch  and  the  motor.  Lateral 
shocks,  it  was  admitted,  could  probably  Ik-  taken  care  of 
independently  unless  (5)  the  rest  of  the  spring  suspension 
interfered  by  its  rigidity  in  the  lateral  directions.  While  not 
exhaustive,  the  talk  on  the  subject  furnished  some  results. 

Combination  Springs  Imponnible 

Discussion  of  point  1  started  with  the  suggestion  that  any 
combination-action  of  the  vehicle  spring  for  both  kinds  of 
shocks  would  be  precarious,  not  only  for  fear  of  overloading 
a  spring  found  suitable  for  the  vertical  action  alone — as  this 
might  be  obviated  by  different  spring  dimensions  or  progres- 
sive resistance  to  flexion,  perhaps--  but  mainly  because  a 
severe  horizontal  shock,  one  of  those  that  strain  clips  and 
shackles,  would  be  insufficiently  cushioned  at  the  first  moment 
of  impact  when  only  the  small— necessarily  small— movement 
of  a  spring  flexible  enough  for  the  vertical  cushioning  were 
relied  upon  to  this  end.  At  all  events  a  special  resistance  to 
the  horizontal  movement  would  have  to  be  arranged,  it  was 
soon  discovered,  in  order  to  get  any  appreciable  benefit  for 
the  horizontal  cushioning  from  the  horizontal  axle  and  spring 
movement.  That  lies  in  the  very  nature  of  the  purely  mental 
operation  of  resolving  a  shock  which  in  reality  is  oblique  into 
its  vertical  and  horizontal  components.  But  a  separate 
spring  acting,  for  example,  upon  the  shackle  at  the  rear  of 
the  main  spring  to  prevent  horizontal  displacement  would  in- 
avoidably  act  as  a  stiffener  of  the  main  spring  for  all  vertical 
action.  It  was  therefore  concluded  that  the  spring  should  be 
capable  of  horizontal  movement  during  compression  but  not 
subject  to  it  of  necessity,  and  the  spring  resistance  against 
the  horizontal  movement  should  be  independent.    In  other 


Fig.  17 — Double-acting  thrust  rod  at  applied  to  half-elliptic 
spring*.    Spring  may  b«  flat  If  greater  lateral  rigidity  Is  wanted 

Fig.  1»— Similar  plan  with  cantilever  springs,  but  two  actions 
linked.    Proportions  and  details  In  both  cases  merely  diagrammatic 


Fig.  18 — A  possible  arrangement  for  taking  thrust  and  pull  from 
the  axle  by  means  of  single  double-acting  spring.  Fig.  20— The 
Cenlllon  oscillating  front  wheel 


words,  the  spring  should  lie  shackled  l>oth  in  front  and  at  the 
rear.   This  disposed  of  point  2  as  well. 

Points  2  and  4  resolved  themselves  into  the  question 
whether  a  thrust  rod  capable  of  longitudinal  yielding  in  both 
directions  would  act  properly  in  conjunction  with  a  douhle- 
shackled  spring.  Fig.  17  shows  the  combination  in  its  prin- 
cipal elements,  though  the  question  of  damper  action  for  the 
recoil  of  the  thrust  rod  springs  might  also  be  considered.  If 
the  two  coil  springs  were  independent  of  one  another,  A 
should  have  an  initial  tension  (produced  by  compression 
within  the  confines  of  the  cylindrical  casing  which  is  secured 
to  the  vehicle  frame  and  contains  both  springs  and  the  end  of 
the  thrust  rod  between  them)  equal  to  the  pressure  of  the 
mildest  horizontal  shock  deemed  severe  enough  to  require 
cushioning  and  B  should  have  an  initial  tension  equal  to  the 
normal  full-load  driving  thrust  on  a  level  average  road.  But 
as  one  of  the  springs  would  influence  the  other,  their  tensions 
must  be  much  higher— nearly  doubled,  at  a  rough  estimate — 
and  they  must  be  equalized  by  compromising  the  two  require- 
ments, as  otherwise  they  would  tend  to  equalize  themselves. 
It  is  possible,  however,  to  use  a  single  spring  arranged  to 
work  in  both  directions,  in  both  cases  by  compression.  One 
such  arrangement  is  shown  in  Fig.  19,  in  three  different 
positions.  C  is  the  thrust  rod,  E  the  link  with  head  F  for 
transmitting  the  movement  of  the  rod  in  either  direction  to 
the  cups  B  and  L>  which  compress  the  spring  and  are  capable 
of  sliding  on  the  link  and  in  the  cylindrical  case  A,  which  is 
secured  to  the  vehicle  frame.  Probably  many  different  de- 
vices could  be  made  to  serve  the  same  purpose. 

By  applying  this  general  principle  to  cantilever  springs, 
the  arrangement  shown  in  Fig.  18  was  suggested,  the  pivot- 
ing clip  P  at  the  middle  of  the  spring  being  simply  longer 
than  usual  and  formed  below  the  spring  with  a  suitable  abut- 
ment R  for  the  thrust  rod.  The  thrust  rod  spring  is  shown 
of  the  Fig.  19  type.  The  scheme  was  admittedly  experimental. 

Front  Axle  Problem  Made  Bolhemome 
By  Complication  with  Steering 

For  front  springs  a  construction  meeting  all  requirements 
as  well  as  this  is  done  by  air  tires,  appearance  and  safe  steer- 
ing during  jolts  fully  considered,  is  not  so  easily  or  con- 
fidently outlined.  The  Bussing  construction,  which  was 
shown  last  week  in  Fig.  14.  is  elaborate  and  gives  but  a  scant 
yield  horizontally.  The  Genillon  "oscillating  wheel,"  Fig.  20. 
was  found  operative  and  safe  on  French  army  trucks  in  1912 
but  gives  very  little  shock-relief,  because  elastic  resistance  to 
the  oscillation  is  missing,  while  the  driving  momentum  is  also 
liable  to  place  the  axle  spindle  D  in  dead-center  line  between 
the  wheel  spindle  F  and  the  point  of  wheel  impac^^-ith  the 
{Continued  on  jmgc  337) 
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Inquiries 


Q  The  purpose  of  the  Host  rum 
department  is  primarily  to  aid 
in  the  solving  of  motorists'  prob- 
lems. Readers  o/  The  Automo- 
bile are  requested  to  allow  out- 
editorial  staff  aid  in  the  solution 
of  difficulties  as  they  arise  and 
perhaps  through  this  assistance 
reduce  the  cost  of  upkeep  of 
their  cars  and  gain  a  useful 
knowledge  in  the  economical 
ohascs  of  the  lehicles  uhich 
they  use  for  recreation  or  busi- 


0  Answers  ore  mode  both 
through  the  mails  mid  through 
■hrsei  columns,  the  only  require- 
ments being  that  the  letters  are 
icgibly  icrittcn  on  one  sittc  of 
the  paper,  and  arc  accompanied 
by  the  name  and  addtets  of  the 
in  order  thul  they  may  be 
re  of  through  the  mails 
thould  that  be  deemed  advisablt. 
A   worn  de  plume  irill  be  used 


!&t 


Rosl 


rum 
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Wants  Two  Sparks  from  Single  Magneto 

EDITOR  THE  AUTOMOBILE:— I  am  desirous  of  getting  a  little  better 
power  and  efficiency  out  of  my  Teetor  4  by  6  T-head  motor  with  Dual 
magneto. 

From  the  sketch,  Fig.  1,  you  may  be  able  to  visualize  what  I  wish  to  do ;  that 
is,  to  use  the  single  wire  from  the  distributer  terminal  on  the  magneto  and 
to  attach  it  permanently  to  a  wire  connecting  the  terminals  of  two  spark 
plugs. 

I  have  not  tried  it  as  yet,  my  motor  being  still  in  the  shop  undergoing  a 
general  overhaul;  nor  have  I  ever  heard  of  anyone  else  trying  it;  so  I  ask 
your  opinion  in  the  matter. 

Jacksonville.  Fla.  Roy  W.  Corbett 

— The  scheme  you  suggest  for  getting  two  sparks  from  a  single  magneto 
would  not  be  practicable  inasmuch  as  the  two  plugs  are  in  parallel  with  the 
source.  The  current  will  always  take  the  path  of  least  resistance  and  will 
jump  across  this  path  only.  Therefore,  nothing  will  be  gained  over  the  single 
point  installation.  If  you  desire  two-point  ignition  you  will  have  to  change  to 
the  double-point  magneto. 


Causes  of  Overheating  Briefly  Outlined 


EDITOR  The  Automobile:— What  is  the  cause  of  over- 
heating the  motor,  or  of  the  radiator  boiling?  Is  it  the 
fault  of  the  radiator,  or  is  it  the  fault  of  carelessness  in  op- 
erating the  motor,  by  giving  an  uneven  mixture  of  too  much 
spark  and  too  little  gas,  or  givinR  too  much  gas  and  very 
little  spark,  or  not  having  the  engine  properly  oiled,  or  in 
general  by  racing  the  motor,  or  leaving  the  car  running 
stationary? 

Chicago,  III.  I.  D-  White. 

— The  reasons  for  motor  overheating  can  be  divided  into 
three  general  groups: — 1,  Faulty  water  circulating  system. 
2,  Faulty  motor  condition.  3,  Improper  control  of  motor. 
These  three  conditions  will  be  discussed  briefly  as  separate 
units  although  it  is  always  possible  that  the  reasons  for 
overheating  come  under  more  than  one  of  these  heads. 

Taking  up  first  the  faulty  water-circulating  system,  this 
harks  back  to  the  designer  of  the  car.  The  problem  is  to 
conduct  the  heat  units  which  would  raise  the  temperature  of 
the  cylinder  walls  to  too  hijrh  a  temperature,  from  these 


Fig.  1— Method  of  wiring  to  produce  ■  double  epark  from  a  tingle 
magneto  which  If  untueeeeaful,  beciuw  In  each  caee  the  tpark 
will  chooae  the  couree  of  leatt  remittance  and  will  Jump  but  one  of 
the  gapt 


cylinder  walls  to  the  radiator.  The  medium  used  for  conduct- 
ing this  heat  is  water.  The  water  enters  the  cylinder  water 
jackets  at  one  temperature  and  the  radiator  at  a  higher 
temperature.  The  difference  between  these  two  tempera- 
tures, and  the  amount  of  water  circulated  are  the  two  fac- 
tors which  determine  how  much  heat  is  being  carried  away. 
Thus,  since  the  specific  heat  of  water  is  unity,  if  100  pounds 
of  circulating  water  are  being  carried  through  the  system 
in  a  minute  and  the  difference  in  temperature  between  the 
water  going  in  and  the  water  coming  out  is  10  degrees,  1,000 
heat  units,  or  British  thermal  units  as  they  are  called,  are 
beinfr  carried  away  from  the  cylinders  every  minute. 

If,  in  order  to  cool  this  motor,  it  is  necessary  to  carry 
away  from  the  walls  of  the  cylinders  1,500  B.T.U.  per  minute, 
it  is  evident  that  the  cooling  system  is  inadequate  and  must 
be  corrected  by  either  carrying  more  water  through  the 
system  or  by  having  a  greater  difference  in  temperature  be- 
tween the  water  going  in  and  the  water  coming  out. 

To  bring  it  down  to  the  cooling  system  of  the  car  as  con- 
sidered in  general,  the  radiator  must  be  great  enough  in  area 
to  keep  the  water  leaving  at  a  sufficient  number  of  degrees 
cooler  than  the  water  entering  the  radiator.  This  would 
take  care  of  one  factor.  To  take  care  of  the  other  factor, 
that  is,  the  quantity  of  water  passing  through  the  cooling 
system,  the  water  passages  must  be  large  enough  to  ade- 
quately contain  the  required  volume  and  the  water  pumping 
or  circulating  methods  must  be  efficient  enough  to  be  able  to 
force  this  required  amount  of  water  through  the  circulating 
system. 

In  a  word,  all  the  elements  of  the  cooling  system  must  work 
together  to  carry  the  required  amount  of  heat  away  from  the 
engine  cylinders,  and  should  the  motor  heat  due  to  a  fault 
in  the  preliminary  design,  it  can  only  be  corrected  by  in- 
creasing the  cooling  efficiency  through  the  use  of  a  greater 
volume  of  water  or  a  greater  volume  of  cooling  area. 

Should  the  water  circulation  be  correct,  when  it  leaves  the 
factory,  but  afterwards  become  faulty,  it  is  generally  due  to 
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either  clogging  or  leakage.  If  clogging  is  the  cause  of  over- 
heating the  trouble  may  be  cured  by  washing  out  the  cool- 
ing system  and,  if  leakage,  the  cure  is  to  renew  the  gaskets 
or  packing  or  whatever  may  be  the  cause  of  the  leak. 

Poor  motor  condition,  the  second  cause  of  overheating,  is 
generally  the  fault  of  the  driver  of  the  car.  When  the  cylin- 
ders become  full  of  carbon  or  there  is  not  sufficient  water  in 
the  circulating  system,  the  condition  of  the  motor  is  not  v.hat 
it  should  be  for  general  running.  It  prevents  any  of  the  sys- 
tems of  the  car  from  acting  properly  and  the  cooling  system 
is  naturally  affected.  The  remedies  for  troubles  that  come 
under  this  head  are  all  simple  and  may  be  summed  up  under 
the  general  rule  of  keeping  the  motor  clean  and  in  proper 
condition. 

Improper  control  of  the  motor  will  affect  heating  in  two 
principal  ways;  traveling  with  a  retarded  spark  is  one  and 
having  the  mixture  too  rich  is  another.  When  the  spark  is 
retarded  the  compression  has  already  become  less  than  it 
should  be  at  the  time  of  explosion  and  the  explosion  itself 
occurs  later  in  the  stroke  with  the  result  that,  instead  of  the 
gas  being  cooled  by  expansion  as  much  as  it  would  be  with 
the  explosion  point  earlier  in  the  stroke,  it  is  much  hotter  at 
exhaust  and  hence  the  mean  temperature  is  higher  and  the 
heat  entering  the  cooling  water  greater. 

With  the  rich  mixture  the  charge  is  also  slow  burning  and 
the  result  is  that  there  is  a  higher  mean  temperature  in  the 
cylinder  and  overheating  results.  With  the  rich  mixture 
also,  there  is  a  notable  increase  in  carbon  deposit  which 
also  acts  as  an  agent  in  decreasing  the  cooling  efficiency. 

Wiring  Headlights  on  a  Ford 

Editor  The  Automobile:— Will  you  please  let  me  know 
how  to  wire  the  headlights  for  my  Ford  car,  both  from  mag- 
neto and  battery? 

Buffalo.  N.  Y.  K.  Kayser. 

— The  method  used  to  wire  the  headlights  of  your  car  can 
be  determined  from  the  three  accompanying  wiring  diagrams. 
Figs.  2  and  3,  which  show  the  connections  both  from  the 
magneto  and  from  the  battery. 

How  to  Lap  Piston  Rings 

Editor  The  Automobile  :—l — Will  you  explain  fully  the 
method  of  fitting  and  lapping  in  new  piston  rings? 

2 — Please  explain  whether  there  would  be  any  advantage 
gained  by  fitting  aluminum  pistons? 

Koszta.  Iowa.  Wall  Bros. 

— 1 — Place  the  cylinders  on  the  bench,  and  apply  some 
ground  glass  and  oil  to  the  interior.  The  ground  glass  should 
be  very  fine.  Then  place  the  piston  in  the  cylinder  and  work 
it  in  and  out  until  the  rings  are  well  polished  and  fit  tight 
Lapping  is  an  operation  which  requires  an  experienced  man. 
Furthermore,  it  is  advisable  to  use  an  old  cylinder  wher- 
ever possible  as  there  is  danger  of  wearing  the  new  cylinder. 

2— Aluminum  pistons  are  lighter  and  reduce  the  vibration, 
because  of  their  light  weight.  The  expansion  of  aluminum 
under  heat  is  greater  than  that  of  cast  iron  giving  great 
difficulty  in  determining  clearance. 

Effects  of  Back  Pressure  on  Exhaust 

Editor  The  Automobile:— 1— Can  you  please  tell  me  about 
what  the  pressure  per  square  inch  is  on  the  piston  of  a  motor 
at  the  time  of  firing?  Also  the  pressure  at  the  time  the 
exhaust  valve  starts  to  open? 

2 —  What  pressure  is  counted  good  compression  on  a  cyl- 
inder? 

3—  What  would  happen  if  a  motor  had  a  back  pressure 
on  the  exhaust  of  10  pounds,  and  the  burned  gases  were  not 
all  expelled  when  the  valve  closed;  the  intake  valve  to  be 
opened  after  the  piston  had  moved  down  far  enough  to  reduce 
the  pressure  in  the  cylinders.    If  it  would  not  fire  in  that 


Communications 


way  do  you  think  it  wduld 
fire  at  a  lower  pressure? 

B'klyn,  Ind.  C.  McNekf. 

— 1 — The  pressure  per 
square  inch  at  explosion  de-      q  The  editor  of  thr  Rostrum  it 

pends  upon  the  motor  itself  to  anxiou*  to  secure  from  car 
a  large  extent,  but  On  ordi-      users  and  others,  communication* 

nary  four-cycle  gasoline  en-  dealing  uHth  the  overcoming  of 
gines,  operating  at  a  mean     difficultiei   '«   making  repair* 

effective     pressure     of     90     an"   in   ""'   "«'»•"'•■"  »«*«' 

phases  of  every-day  automobU- 

ing.    This  d*  part  ,m  ,ir  in  mutual 

and  in  a  common  y  round  upon 


pounds  to  the  square  inch 
and  a  terminal  pressure  of 


40  pounds  to  the  square  inch,  which  an  interchange  of  id.n, 

the  combustion  pressure  on  a  and  opinion*   ran    be    made  as 

good  average  card  taken  by  fre.ly  as  in  thr  rtubroom. 
the    manograph    would  be 

about    300    pounds    to    the  fThe  ingrnuuy  of  the  motoHst 

square  .nch.  tH)uyt  Kurkina  uflon  hu  car  it> 

2 —  Good  average  practice  originally  responsible  for  many 
is  about  70  pounds  to  the  of  thr.  improrrmrnts  matte  by 
Square  inch.  manufacturers.     In    fact,    it  ts 

3 —  If  there  were  a  con-  known  that  rtxtv  maker  it  more 
tinuous  back  pressure  of  10  ,na*  an*<"»'  <»  <™r»  ex- 
pounds on  the  exhaust,  the  °'  'he  u"r' 

.    „.         ...  .  .       and  is  more  rnatt  uutujua  to  urn- 

pressure  in  the  cylinder  would     r„f  from  lhr  ,x,„.H<mi.  gatnitt 
not  fall  to  atmospheric,  but     0„  tne  „,„„  of  auiomobiii*t». 
would    fall    to    10  pounds 

gauge  pressure  instead,  ap-  ».  ;  l  > 
proximately   speaking.  The 

result  would  be  that  all  the  dead  gases  possible  would 
not  have  been  expelled  and  the  next  incoming  charge 
would  be  diluted  to  that  amount.  If  the  pressure  in 
the  exhaust  passage  remained  constantly  at  10  pounds, 
the  piston  would  have  to  move  downward  on  its  stroke 
a  distance  necessary  to  produce  a  reduction  in  pressure 
of  10  pounds  before  there  would  be  any  suction  on  the 
intake.  If  the  piston  had  not  moved  that  far  down  when 
the  intake  valve  opened,  the  motor  would  blow  back  through 
the  intake  manifold,  giving  rise  to  a  wheezing  sound  or  might 
even  tend  to  blow  the  gasoline  out  of  the  float  chamber  on 
some  carbureter  designs.  As  a  rule,  the  blowback  would 
pass  out  through  the  air  intake.  All  in  all,  this  would  be 
a  very  bad  state  of  affairs  and  one  which  could  not  happen 
on  a  well-designed  motor. 

The  Use  of  Thermo-Syphon  Cooling 

Editor  The  Automobile: — As  a  steady  reader  of  your 
paper  I  would  like  to  ask  your  opinion  regarding  the  design- 
ing of  motor  cars.  Will  you  tell  me  what  you  think  is  the 
reason  why  more  manufacturers  do  not  design  their  motors 
to  be  cooled  by  the  therm o-syphon  system  which  is  so  much 
more  simple  than  having  pumps  to  get  out  of  order  and  a 
lot  more  places  for  the  water  to  leak  out.    I  have 
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Fig.  a—  Method  of  wiring  Ford  headlights  with  a  S-volt  battery  eo 
that  the  lamps  are  In  parallel  when  on  the  battery  and  In  serlee 
when  on  the  12-volt  magneto.  The  ewltch  le  arranged  to  be  a  two 
•  throw  outfit  to 
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Fig.  3— Two  methods  of  wiring  Ford  headlights  with  12-volt  bat- 
teries. Left— With  lampi  In  parallel  using  t2volt  filaments,  and 
right— with  bulbs  In  series  using  6-volt  filaments 


number  of  cars,  only  one  of  which  was  thermo-syphon  cooled, 
but  that  one  I  have  never  been  able  to  overheat  regardless 
of  weather  or  road  conditions.  I  find  that  with  this  par- 
ticular car,  the  motor  always  keeps  at  a  temperature  where 
it  is  most  efficient;  whereas  with  pump  circulation  the  tem- 
perature is  always  varying. 

From  my  observation  it  seems  that  the  thermo-syphon 
has  every  advantage,  but,  if  it  has,  why  is  it  not  more  used? 

Litchfield,  Conn.  F.  L.  VANDERPOEL. 

— This  has  been  a  matter  of  individual  opinion  on  the  part 
of  engineers  and  it  has  varied  greatly  according  to  their 
personal  ideas  on  the  subject.  Generally  where  ears  have 
been  made  to  sell  at  the  lowest  possible  price  the  thermo- 
syphon  system  has  been  used  for  the  reason  that  the  expense 
of  the  pump  was  eliminated  and  the  connections  are  more 
simple,  while  satisfactory  results  arc  at  the  same  time  ob- 
tained. On  the  other  hand,  others  believe  in  the  use  of  the 
centrifugal  because  it  insures  a  positive  water  supply  which 
will  be  renewed  with  a  rapidity  that  is  proportional  to  the 
speed  of  the  motor. 

Difference  in  Spur  and  Helical  Gears 

Editor  The  Automobile:— 1 — What  is  the  gear  ratio  of  the 
Everitt  six,  on  high  speed? 

2 —  What  is  the  horsepower  rating  of  this  car? 

3 —  Where  are  spur  or  helical  gears  used  on  an  automobile 
and  what  is  the  difference  between  them? 

4—  Does  the  driveshaft  of  the  rear  axle  of  an  Everitt  six 
carry  the  weight? 

Bryan,  Ohio.  A  Subscriber. 

— 1 — The  gear  ratio  of  the  Everitt  six  was  3.5  to  1. 

2 —  The  motor  was  4  inches  in  bore  and  4.75  inches  stroke, 
giving  a  horsepower  rating  of  38.4. 

3 —  Spur  or  helical  gears  are  used  for  timing.  The  spur 
gears  arc  those  in  which  the  teeth  are  cut  radially  about  the 
periphery  of  the  gear  wheel  and  in  which  the  teeth  have 
been  generated  upon  a  circle  which  is  in  the  same  plane  as 
the  circle  of  the  gear  wheel  with  which  it  engages.  The 
helical  gears  have  teeth  which  would  be  generated  upon  the 
surface  of  a  cylinder  as  cut  by  a  spiral  wound  around  it. 
Thus,  instead  of  advancing  from  tooth  to  tooth  as  in  the 
spur  gears,  with  the  helical  gears  the  engagement  is  gradual 
as  in  a  worm  advancing  spirally  by  having  a  movement 
axially  as  well  as  peripherally  among  the  gear  wheel. 

4 —  The  rear  axle  of  the  Everitt  is  semi-floating  and  hence 
carries  a  portion  of  the  car  weight. 

Extracting  Gasoline  from  Gas  Well 

Editor  The  Automobile: — Will  you  please  give  me  such 
information  as  you  have  on  the  manufacture  of  gasoline. 
I  own  a  gas  well  and  want  to  start  a  plant  to  make  gasoline. 
Can  you  advise  me  whether  or  not  you  think  it  a  paying 
proposition?  R.  R.  Price. 

Jane  Lew,  W.  Va. 

—The  most  expensive  part  of  the  operation  of  extracting 
gasoline  from  a  gas  well  is  in  the  machinery.  After  this 
is  once  purchased  it  is  only  necessary  to  pass  the  gas  through 
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a  compressor,  compressing  it  to  about  100  pounds  to  the 
square  inch.  After  compression  the  gas  is  passed  through 
coils  of  pipe  under  water  and  cooled,  after  which  it  passea 
in  the  form  of  gasoline  through  the  exhausting  end  of  the 
apparatus.  The  gas  is  then  passed  on  to  the  consumer's  line 
from  this  point.  There  are  a  number  of  manufacturers  who 
supply  outfits  which  would  be  suitable  for  your  purpose,  and 
you  can  get  information  as  to  the  outfit  which  would  be  best 
suited  for  your  individual  needs  by  writing  to  an  oil  well 
supply  company.  It  is  impossible  to  tell  without  considerable 
correspondence  as  to  the  needs  of  each  individual  well,  as 
they  vary  in  their  peculiarities.  Some  of  them  produce  a 
very  dry  gas  which  is  not  worth  compressing,  while  others 
carry  enough  liquid  to  make  it  commercially  worth  while 
to  make  the  investment  in  machinery.  It  would  probably  be 
better  to  determine  this  by  calling  in  an  engineer  who  is 
acquainted  with  the  business. 

A  Mysterious  Single-Cylinder  Motor 

Editor  The  Automobile: — I  have  a  single-cylinder  gaso- 
line water-cooled  engine  marked  Piercc-8  and  it  weighs  about 
l.r)0  pounds.  Will  you  please  let  me  know  through  The  Ros- 
trum who  the  maker  is  and  what  it  was  used  for? 

The  Fierce-Arrow  company,  Buffalo,  N.  Y.,  has  no  knowl- 
edge of  such  a  motor.  I  would  like  to  know  how  they  crank 
this  motor  as  there  is  no  extension  of  shaft  on  either  end  of 
engine.  On  the  front  end  of  the  crankshaft  is  the  timer,  and 
on  the  rear  end  is  a  yoke  keyed  on  the  shaft  and  almost 
touching  the  crankcase.  Which  was  used  for  cranking  it 
and  what  do  you  advise  me  to  attach  for  that  purpose? 

2 —  Could  this  motor  run  a  lathe  12  by  5,  or  anything 
similar  requiring  the  same  power? 

3 —  Do  you  advise  the  use  of  tire  savers,  jacks,  which 
are  applied  under  the  hub  caps  to  raise  the  tires  off  the 
ground?  1  like  to  use  them  on  my  Pierce  which  has  a  double 
limousine.  The  car  weighs  5,500  pounds.  By  lifting  the 
car  on  the  four  hub  caps  I  fear  that  the  differential  or 
some  other  part  will  be  injured.  Is  there  any  saving  on 
tires  by  doing  this  every  night  the  car  stands  in  the  garage? 

New  York  City.  J.  N.  Liolios. 

— We  have  been  unable  to  find  any  reeord  of  a  maker  of 
this  motor  and  are  publishing  this  in  the  hope  that  one  of 
our  other  readers  will  be  able  to  give  you  the  desired  infor- 
mation. 

2 —  If  this  motor  has  the  power  that  may  be  assumed  from 
its  weight  it  should  run  your  lathe. 

3 —  If  the  car  is  to  be  left  standing  for  any  length  of  time 
it  is  always  better  to  keep  the  weight  of  the  car  off  the 
ground.  As  long  as  the  axle  housing  of  this  car  takes 
the  weight  there  can  be  no  fear  of  straining  the  differential. 

Producing  Oxygen  Gas  for  Welding 

Editor  The  Automobile:— 1— Is  the  potassium-chlorate 
and  manganese  dioxide  method  the  most  economical  for  the 
production  of  oxygen  gas  in  welding  machines? 

2—  Describe  the  method  of  producing  gas,  the  proportion 
those  two  ingredients  should  be  mixed  and  the  heat  required 
to  make  the  gas  so  as  to  use  up  the  ingredients  with  the  least 
loss. 

3—  What  pressure  should  the  oxygen  be  at  when  welding 
and  should  the  pressure  of  acetylene  be  the  same  as  the  oxy- 
gen at  the  time  of  welding? 

4 —  In  what  proportion  is  the  caustic  soda  solution  mixed 
and  how  far  will  a  gallon  of  solution  go? 

5—  How  can  the  acetylene  gas  best  be  made,  in  a  tank  by 
itself,  or  are  two  tanks  needed?  What  proportion  of  carbide 
to  1  pint  of  water? 

fi_\Vhat  is  the  correct  proportion  of  the  two  gases  at  the 
point  of  lip  or  nozzle? 

7— What  size  hole  is  drilled  in  the  tip  commonly  used? 
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8— What  size  are  the  tanks  and  what  pressure  do  they 
have  to  withstand  to  be  safe? 

Webster,  N.  Dak.  G.  H. 

—1— There  are  many  processes  more  economical  than  the 
potassium-chlorate  and  manganese  dioxide  methods.  There 
are  several  types  of  liquid  air  plants  and  several  of  electro- 
lytic oxygen  plants,  but  these  are  claimed  to  be  expensive  and 
only  economical  for  large  users.  A  method  which  is  said  to 
be  inexpensive  is  to  use  an  oxygen-generating  outfit  designed 
for  the  use  of  chlorate  of  potash.  Prior  to  the  outbreak  of 
war  in  Europe  the  price  of  chlorate  of  potash  was  approxi- 
mately 10  cents  per  pound  in  the  New  York  market  but, 
today  it  is  about  20  cents  per  pound.  When  this  is  used 
a  little  manganese  dioxide  is  mixed  with  the  potash  to  re- 
tard its  action  in  giving  off  the  oxygen.  The  price  of  man- 
ganese has  also  been  advanced  by  the  war  and  hence  this 
method  which  would  ordinarily  have  been  quite  economical, 
at  present  is  high.  Bottled  oxygen  can  be  had  at  a  much 
lower  price  and  it  is  available  at  warehouses  in  most  sections 
of  the  United  States. 

2—  To  fully  describe  this  method  would  take  more  space 
than  is  available  but  the  proportions,  however,  are  given  as 
H'U  pounds  of  crystallized  chlorate  of  potash  mixed  thor- 
ojghly  with  13  pounds  of  best  quality  manganese  dioxide. 

3 —  A  large  variety  of  pressures  of  both  the  acetylene  and 
oxygen  are  used  for  different  purposes  and,  as  this  will  vary 
with  the  nozzle,  you  should  secure  from  the  company  from 
whom  you  purchase  your  apparatus  a  table  showing  the 
various  pressures  of  oxygen  and  acetylene  used  in  the  differ- 
ent sized  torch  tips. 

4 —  The  caustic  soda  solution  used  in  connection  with  the 
chlorate  of  potash  method  for  making  oxygen  is  placed  in 
one  of  the  three  washers  to  remove  common  impurities.  For 
a  washer  about  the  size  of  a  common  barrel,  2  pounds  of 
caustic  soda  should  be  used  and  the  solution  should  be  fre- 
quently changed. 

5 —  The  insurance  requirement  is  that  the  generating 
chamber  should  hold  1  gallon  of  water  to  each  pound  of  car- 
bide capacity.  Acetylene  generators  should  never  be  used 
until  they  arc  passed  upon  by  the  laboratories  for  the  Na- 
tional Board  of  Fire  Underwriters  as  the  requirements  of 
the  board  are  very  strict  and  it  is  positively  dangerous  to 
attempt  to  use  a  generator  which  does  not  have  such  ap- 
proval. 

C — This  iR  covered  under  answer  3. 

7 —  There  are  so  many  different  sizes  of  tips  that  this  ques- 
tion cannot  be  answered. 

8 —  Acetylene  tanks  are  filled  with  a  chlorate  substance  such 
as  asbestos  disks  thoroughly  dried  and  compressed  into  tj»nks 
and  which  ore  saturated  with  acetone  which  dissolves  the 
acetylene.  The  object  of  this  is  to  exclude  every  particle 
of  air.  The  acetone  will  absorb  the  acetylene  and  give  it  off 
when  the  pressure  is  released.  Acetylene  should  never  be 
compressed  into  an  empty  tank  at  more  than  30  pounds  pres- 
sure and  the  insurance  laws  require  that  generators  have 
blow-offs  which  operate  at  15  pounds  pressure.  These  tanks 
are  patented  construction  and  are  very  carefully  made  to 
overcome  the  dangers  which  would  surround  them  otherwise. 
Special  generating  in  compressing  plants  is  required  and 
the  gas  should  be  chemically  purified  before  being  compressed 
into  acetylene  cylinders. 

Calculating  the  Piston  Displacement 

Editor  The  Automobile:— 1— Give  me  the  S.  A.  E.  for- 
mula for  figuring  the  horsepower  of  a  gasoline  motor. 

2 —  What  is  the  meaning  of  piston  displacement? 

3 —  How  is  the  piston  displacement  of  a  motor  figured? 

4 —  Give  me  the  figures  of  the  piston  displacement  of  a  six- 
cylinder  motor,  5.75  bore  and  fi.5  stroke. 

5—  What  would  be  the  horsepower  S.  A.  E.  rating  of  a 
six-cylinder  5.75  bore  and  6.5  stroke. 


fi — Which  engine  gives  the  most  power  with  the  same  bore, 
a  long  or  short  stroke? 

Akron,  O.  A.  D.  A. 

— 1— The  S.  A.  E.  formula  for  figuring  the  horsepower  of  a 
DN 

gasoline  motor  is    in  which  D  is  the  diameter  of  the 

2.5 

cylinder  and  N  the  number  of  cylinders. 

2—  The  piston  displacement  of  a  motor  is  the  volume 
through  which  the  piston  moves  during  a  stroke,  multiplied 
by  the  number  of  cylinders  to  determine  the  displacement  for 
the  whole  motor. 

3 —  Calculating  the  piston  displacement  of  a  motor  con- 
sists in  determining  the  volume  of  the  cylinder  generated  by 
the  top  of  the  piston  in  passing  through  the  distance  of  one 
stroke  and  then  by  multiplying  this  by  the  number  of  cylin- 
ders to  get  the  total  piston  displacement.  Hence,  the  dis- 
placement is  obtained  by  multiplying  the  area  of  the  cylinder 
cross  section  by  the  stroke.  Where  the  diameter  of  the  cylin- 
der D  is  known,  the  piston  displacement  of  a  four-cylinder 
motor  with  u  stroke  S  becomes  .7X54  I)-  ■  S  <  4  or  3.141(1 
L>'\S;  for  a  six-cylinder  motor  4.7124  DS  would  be  the  for- 
mula. 

4 —  Piston  displacement  of  a  six-cylinder  5.75  by  0.5  motor 
is  500.4  cubic  inches. 

5—  The  S.  A.  E.  horsepower  rating  of  a  motor  of  this  size 
would  be  79.5. 

— If  the  bore  is  the  same  the  motor  with  the  longer  stroke 
would  have  more  power  because  its  piston  displacement  would 
be  greater  and  hence  the  charge  drawn  into  the  cylinders 
would  be  larger.    See  Fig.  4. 

Castile  Soap  for  Mohair  Tops 

Editor  The  Automobile: — I  have  frequently  heard  per- 
sons ask  what  sort  of  dressing  they  should  use  to  remove 
the  spots  from  the  mohair  tops  of  their  cars.  In  answer  to 
these  inquiries  I  think  the  safest  information  to  give  is  that 
castile  soap  with  luke-worm  water  will  generally  remove 
these  spots.  Many  of  the  users  of  these  tops  employ  gaso- 
line which  dissolves  the  rubber  interlining. 

Detroit.  Mich.  J.  L.  T. 
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New  A.  C.  A.  Garage  Uses  Ramps 


Inclined  Planes 
Replace 
Elevators,  Saving  Space 
and 

Reducing  Operating 

Expense 
— Doors  Controlled 
by 

Compressed  Air 


New  garage  of  the  Aitomcci:e  Club  of  America  on  72nd  Street.  New  York  City 


BY  the  use  of  ramps  in  place  of  elevators  in  the  new 
garage  of  the  Automobile  Club  of  America,  an  incal- 
culable amount  of  time  and  upkeep  expense  has  been 
saved  without  an  appreciable  loss  of  floorspace.  These 
ramps,  or  inclined  planes,  allow  the  cars  to  be  driven  from 
floor  to  floor  with  the  ease  and  freedom  provided  by  a  10  per 
cent,  incline,  thus  eliminating  the  inevitable  delays  which  ele- 
vators always  cause  and  at  the  same  time  allowing  any  num- 
ber of  cars  to  go  upward  and  downward  at  the  same  time. 

Besides  incorporating  these  ramps  in  the  new  parage, 
which  is  located  at  Seventy-second  street,  overlooking  the 
East  River,  New  York  City,  many  other  features  of  interest 
have  been  included  which  not  only  tend  to  make  this  building 
a  model  of  convenience  for  the  car  owner  and  driver,  but  also 
help  to  make  it  remarkable  in  its  economical  arrangement. 
For  instance,  due  to  the  plan  of  construction  this  garage  has 
the  lowest  insurance  rate  of  any  in  New  York  City;  instead 
of  manually-operated  doors  the  doors  are  raised  and  lowered 
by  compressed  air  and  at  no  time  must  a  car  wait  for  an- 
other before  it  is  free  to  enter  or  leave  the  building. 

Many  New  Ideas 

While  this  garage  is  only  available  to  members  of  the  club, 
it  still  includes  features  which  could  be  used  to  advantage  in 
any  of  the  new  garages  under  construction.  The  idea  of 
rumps,  while  not  new,  is  one  that  has  failed  to  be  appreci- 
ated to  the  extent  which  the  accompanying  economy  ana  con- 
venience would  justify.  For  the  economy  feature,  it  is  only 
necessary  to  consider  the  concrete  case  of  the  ramps  used 
in  this  one  garage.    Here  arc  three  floors  devoted  to  live 
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Plan  of  firtt  floor,  ahowlng  arrangement  of  car  spacea,  lockera.  ate. 
Not*  the  one  elevator  In  the  building 


storage.  At  the  entrance  are  two  doors,  one  leading  to  a 
slight  incline  downward  to  the  lowest  floor,  the  other  up  a 
10  per  cent,  incline  to  the  second  floor.  From  the  second 
floor  to  the  third  there  is  another  10  per  cent,  grade  which 
renders  all  three  of  these  floors  accessible  to  any  car.  It 
Is  possible  to  drive  a  car  from  the  farthest  corner  of  the 
third  floor  to  the  street  at  20  miles  an  hour.  The  distance 
of  this  trip  would  be  not  over  600  feet  and  could  be  made 
at  this  rate  in  21  seconds.  At  the  safe  speed  of  15  miles 
an  hour  this  600  feet  would  be  made  in  28  seconds. 

Two  cars  can  pass  comfortably  on  the  ramps,  thus  avoid- 
ing any  possibility  of  congestion  on  the  up  or  down  trip  and 
the  aisles  on  each  floor  are  also  wide  enough  to  obtain  the 
same  condition.  As  will  be  noted  from  the  illustration  of 
the  floor  plan  there  are  a  number  of  pillars  which  form  natu- 
ral divisions  for  storage  spaces,  it  being  possible  without 
any  crowding  to  accommodate  two  cars  between  each  pair. 
All  cars  face  the  aisles  and  hence  it  is  only  necessary  to  start 
the  car,  drive  out  into  the  aisle,  and  down  the  ramp,  if  on 
the  second  and  third  floors,  and  up  the  ramp,  if  on  the  lower 
floor,  to  reach  the  entrance  to  the  building. 

To  get  down  to  the  figures  of  the  installation,  it  is  esti- 
mated that  the  ramps  replace  five  elevators.  Assuming  the 
ramp  to  be  half  covered  by  the  ceiling  above,  the  length  of 
the  ooen  space  for  the  ramps  totals  about  150  feet  and  with 
the  20-foot  width  this  would  mean  a  floor  area  of  3.000  square 
feet  and  with  a  floor  height  of  12  feet  the  volume  of  the 
wedge-shaped  space  lost  amounts  to  18,000  cubic  feet,  the 
space  under  the  slope  being  considered  usable. 

Space  Saved  by  Ramps 

With  elevators  the  area  on  each  floor  would  be  12  by  20. 
or  240  square  feet  With  five  of  these  elevators  on  the  three 
live  floors  the  total  floor  area  used  would  be  3,600  square  feet 
and  the  total  volume  occupied  as  far  as  these  three  floors  are 
concerned  would  be  43.200  cubic  feet.  This  shows  that,  vol- 
ume for  volume,  the  ramps  take  up  7,200  cubic  feet  less  than 
the  elevators  and  area  for  area  1,400  square  feet  more.  At 
the  same  time  they  are  more  efficient,  quicker,  have  no  up- 
keep expense,  are  not  subject  to  mechanical  break-downs, 
and  do  not  require  the  expensive  services  of  attendants. 

Thus  far  the  fourth  floor  of  the  garage  has  not  been  taken 
into  consideration.  This  is  for  cars  on  dead  storage  and  is 
accessible  through  the  one  elevator  in  the  building.  Cars 
which  have  been  disabled  or  which  are  not  supplied  with  fuel 
can  be  taken  to  this  floor  upon  which  are  located  the  renair 
department  and  the  paint-shop,  besides  the  space  for  dead 
storage. 

It  is  estimated  that  the  annual  expense  necessary  for  five 
elevators  is  $6,240  for  operators  alone.  Adding  to  this  the 
maintenance  in  current  consumption  the  cost  runs  into  quite 
a  large  sum.  With  the  ramps,  after  the  installation  has  once 
been  made,  expense  ceases.  Thus  it  would  seem  that  this 
form  of  construction  is  ideal  for  buildings  where  there  is  a 
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large  floor  area  and  a  sufficient  length 
to  permit  of  a  slope  of  15  per  cent,  or 

Jess, 

Economy  of  car  handling  does  not 
cease  with  the  use  of  ramps.  Another 
feature  is  the  front  door  design  which 
includes  a  compressed  air  feature  for 
opening  and  closing  these  entrances  to 
the  building.  The  doors  open  by  sliding 
upward  and  close  by  gravity.  They  have 
counterweights  which  are  just  slightly 
less  in  weight  than  the  door  itself  and 
are  operated  by  pistons  in  long  cylinders. 
The  air  valves  are  controlled  by  solenoids 
which  are  set  in  operation  by  touching  a 
switch  located  at  the  entrance  or  in  the 
checker's  office  which  overhangs  the  en- 
trance. This  installation  has  been  made 
by  the  Burdett-Rowntree  Mfg.  Co. 

Automatic  Gasoline  Pump 

Another  new  feature  is  the  use  of  an 
automatic  motor-driven  pump  which  de- 
livers gasoline   to   the  different  floors 
where  it  is  distributed  to  the  portable 
tanks.     This   is   a   two-cylinder  pump 
geared  to  an  electric  motor  and  is  located 
on  the  first  floor.    Beneath  the  building 
there  are  six  275-gallon  tanks  filled  from 
a  plug  in  the  street.    These  tanks  can 
be  drawn  upon  from  any  floor  at  the  central  distributing  sta- 
tion for  that  floor,  by  holding  down  a  valve.    The  instant 
the  hand  is  removed  from  the  valve  the  pump  ceaseR  to  op- 
erate.   All  the  gasoline  drawn  is  measured  automatically 
on  the  first  floor.    Between  the  pump  and  the  discharge 
valve  is  a  Alter,  an  air  separator  and  the  meter.    Any  of 
these  devices  can  be  cut  out  by  means  of  by-passes.   The  gas- 
oline drawn  on  each  individual  floor  is  also  measured  by 
automatic  gauges  on  the  respective  floors. 

With  the  exception  of  the  ramp  arrangement  the  three 
live-storage  floors  are  similar.  Referring  to  the  floor  plan 
herewith  an  idea  of  the  arrangement  of  these  three  floors 
may  be  gained.  It  will  be  noted  that  there  are  five  length- 
wise rows  of  concrete  pillars  which  divide  the  garage  into 
rectangles  approximately  15  by  20  feet.  The  space  between 
the  first  and  second  row  of  the  pillars  around  the  entire  floor 
acta  as  an  aisle.  Around  the  walls  are  specially-designed 
steel  lockers,  one  for  each  car.  In  each  there  is  a  hat  shelf, 
robe  rail  and  four  coat  hooks.  The  volume  provided  for 
storage  in  these  lockers  is  sufficient  for  spare  tires  and  other 
Urge  accessories.  The  lockers  are  3  feet  wide,  2  feet  deep 
and  5  feet  high. 

There  are  four  wash  spaces  on  each  floor.  All  are  situated 
in  the  aisles  near  the  corners  and,  as  the  width  of  the  aisle 
is  18  feet,  there  is  still  plenty  of  space  for  a  car  to  pass. 


Door  arrangement.  At  the  left  a  ear  la  ihown  on  Its  way  from  the  street  level  to  tha 
second  floor,  while  at  tha  right  two  others  arc  going  from  the  street  laval  down  to  the 
first  floor.    Tha  doors  themselves  are  operated  by  compreaaed  air  controlled  by  a  switch 

There  is  an  electric  light  between  adjacent  cars  and  one  on 
every  other  pillar  as  well  as  separate  aisle  lights.  The  lights 
between  the  cars  are  placed  so  as  to  illuminate  the  motor 
when  the  hood  is  lifted.  A  trouble  lamp  socket,  compressed 
air  outlet  and  vacuum  cleaner  connection  are  located  on 
every  other  pillar  in  alternate  rows. 

Fire  Protection  Thorough 

For  fire  protection  there  is  an  automatic  sprinkler  system, 
fire  pails  of  sand,  and  Pyrene  fire  extinguishers  placed  short 
distances  apart  on  each  floor.  In  addition  to  these  the  en- 
trance to  each  ramp  and  the  elevator  are  provided  with  fire- 
proof roll  doors  held  open  by  fusible  connections  which  will 
melt  allowing  the  door  to  fall  in  case  of  fire. 

The  fourth  floor  extends  only  part  of  the  way  over  the 
building.  It  contains  the  dead  storage  space  and  the  chauf- 
feurs' headquarters  together  with  the  paint  and  repair  shop. 
The  basement  also  is  only  a  half  floor,  due  to  the  fact  that 
Seventy-second  street  is  several  feet  above  the  level  of  Sev- 
enty-first. In  this  part  of  the  building  there  is  a  dressing 
room  for  ladies,  a  members'  room  and  a  supply  store.  The 
boiler  room,  compressed  air  vacuum  outfits  and  tire  pump  are 
are  situated  on  this  floor  and  separated  from  the  remainder 
of  the  building  by  fireproof  walls.  In  the  basement  is  also  a 
master  clock  which  controls  all  the  clocks  in  the  building. 
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Engine  -  Driven  Tire  Pumps  for  1915 


NO  threat  development  has  taken 
place  in  the  power  tire  pump 
field  during  the  past  year. 
Some  models  have  been  added  and 
others  discontinued  but  the  same  prin- 
ciples are  employed.  There  has  been 
practically  no  alteration  in  the  ma- 
terials or  workmanship  on  any  of  the 
models.  Reductions  in  prices  have 
been  made  in  some  cases,  however,  and 
more  concerns  are  producing  Ford 
pumps. 

The  Brown  company  has  reduced 
the  price  on  its  spark  plug  pumps  and 
taken  over  the  manufacture  of  the 
San  ford  pump.  The  Advance  com- 
pany has  brought  out  a  two-cylinder 
model  for  Kordg,  Man2el  has  a  one- 
cylinder  design  for  Fords  and  so  has 
Kellogg.  A  new  Ford  spark  plug  pump 
is  made  by  Mayo.  Kingston  is  making 
a  new  model  with  a  3-inch  bore  and  a 
.75-inch  stroke.  Master  is  manufac- 
turing a  new  one-cylinder  type.  Mayo 
valve  cap  pumps  may  also  be  consid- 
ered new  for  1915  although  they  were 
announced  some  weeks  ago. 

The  Advance  Machinery  Co.,  Toledo,  O.,  is  specializing  on 
two  pumps,  the  Advance  Toledo,  a  single-cylinder,  engine- 
driven  pump  of  6  cubic  inches  piston  displacement  and  the 
Advance  Ford,  a  two-cylinder  model  for  Fords  only.  The 
Aero  models  of  two  and  three  cylinders  will  be  continued 
also.  The  Advance  Toledo  has  a  bore  and  stroke  of  2.19  by 
1.(52  inches  and  the  Advance  Ford,  1.125  by  1  inch.  The 
Aero  pumps  have  cylinders  1.375  by  1.625  inches. 

All  of  these  pumps  are  designed  to  be  driven  at  engine 
speed,  giving  their  best  service  at  375  r.p.m.,  but  having  an 
operating  range  of  300  to  500.  The  Ford  pump  will  inflate 
a  Ford  tire  in  2  minutes  at  an  engine  speed  of  500  to  a  pres- 
sure of  65  pounds. 

The  Advance  Ford  is  the  newest  model.  The  cylinders  are 
of  special  close-grained  grey  iron.  The  pump  cylinder  is  of 
the  double-end  compression  type  with  a  single  piston  driven 
by  a  yoked  connecting-rod  with  a  straight  line  drive,  thus 
eliminating  the  side  thrust  of  the  piston  against  the  cylinder 
walls.  The  piston  is  packed  with  three  rings  at  each  end 
and  these  prevent  oil  from  reaching  the  tires. 

The  ported  type  of  intake  has  been  adopted.  Narrow  ports 
are  used.  The  cylinder  heads  are  removable  and  arc  ma- 
chined so  that  the  clearance  space  is  not  over  1-32  inch. 
Quarter-inch  ball  valves  retained  by  springs  are  used.  The 
cylinder  is  lubricated  by  wicks  located  in  the  middle  of  the 
body.    All  other  bearings  are  oiled  direct. 

Brown  Prices  Reduced 

Price  reductions  have  been  made  on  the  two  Brown  models, 
the  Impulse  spark-plug  type  tire  pump  selling  for  $12,  instead 
of  $15,  and  the  Brown,  Jr.,  for  Fords,  for  $5.50  instead  of  $7. 

The  Lewis-San  ford  Pump  Works,  Boston,  Mass.,  has  been 
purchased  by  the  Brown  company,  which  is  located  in  Syra- 
cuse, N.  Y.,  and  a  single-cylinder  gear-driven  pump  will  be 
made  at  this  factory  for  $8.50  with  gauge,  hose  and  split 
gear  for  Ford  installations.  In  addition,  attachments  will 
soon  be  ready  for  Overland,  Buick  and  Maxwell  cars.  The 
equipment  for  these  cars  will  list  at  $10. 


The  Sanford  is  air-cooled,  the  cylin- 
der is  made  of  grey  iron  and  has  a  bore 
and  stroke  of  1  inch.  The  crankshaft 
is  a  drop-forging,  machined  and  lapped, 
and  runs  in  bronze  bearings. 

Dewey  Spark  Plug  Pump  Unchanged 

No  change  is  found  in  the  Dewey 
power  tire  pump  which  is  a  spark-plug 
type  and  is  capable  of  being  operated 
by  any  multi-cylindered  engine.  When 
it  is  desired  to  inflate  a  tire,  a  spark- 
plug is  removed  from  one  of  the  cylin- 
ders, the  pump  is  screwed  in  its  place 
and  the  motor  run  idle  on  the  remain- 
ing cylinders.  The  compression  and 
suction  of  the  cylinder  to  which  the 
pump  is  attached  furnishes  the  motive 
power  for  the  tire  pump.  Bore  and 
stroke  are  respectively,  1.312  by  3 
inches. 

The  maker  states  that  the  pump 
works  best  when  the  motor  is  run  at  a 
speed  of  between  400  and  500  r.p.m. 

By  the  use  of  a  large  breather  valve, 
pure  air  is  taken  into  the  engine  cylin- 
der during  the  suction  stroke,  giving 
that  particular  cylinder  the  full  compression  so  that  a  pres- 
sure of  from  50  to  75  pounds  is  developed.  The  Dewey-An- 
derson Co.,  Toledo,  0.,  makes  this  pump. 

Fotberth  Operated  by  Motor  Piston 

The  Folberth  is  unique  in  that  there  is  a  mechanical  con- 
nection between  the  top  of  the  piston  of  one  cylinder  with 
gasoline  engine  and  the  piston  of  the  power  tire  pump.  The 
pump  piston  rod  extends  down  through  the  cylinder  head 
and  rests  on  the  piston.  The  upward  movement  of  the  pis- 
ton raises  the  pump  piston  and  when  the  upper  limit  of  the 
stroke  is  reached,  the  piston  and  rod  are  returned  by  the  air 
pressure  on  the  upper  side  of  the  pump  piston  and  the  suc- 
tion on  the  lower  side.  The  intake  air  valve  is  a  poppet  type 
and  the  exhaust  valve  is  a  ball. 

The  advantages  claimed  for  this  type  of  pump  are  that 
high  rapacity  is  obtained  without  racing  the  motor,  there 
arc  a  minimum  of  moving  parts,  silence  of  operation  and  the 
delivery  of  clean  air,  untainted  with  oil.  The  operating 
speed  is  300  to  400  revolutions  per  minute. 

The  pump  is  manufactured  in  only  one  model,  the  bore 
being  1.5  inches  and  the  stroke  being  equal  to  that  of  the 
motor  on  which  it  is  installed.  The  speed  should  never  ex- 
ceed 500  revolutions  per  minute. 

The  pump  has  an  outside  diameter  of  2.5  inches  and  the 
length  is  always  2  inches  longer  than  the  stroke  of  the  mo- 
tor. The  weight  is  5  pounds.  It  is  made  by  the  Folberth 
Auto  Specialty  Co.,  Cleveland,  O. 

Hert  Makes  Two  Models 

Single  and  two-cylinder  air-cooled  pumps  are  made  under 
the  name  Purair  by  the  Hert  Mfg.  Co.,  Indianapolis,  Ind. 
The  single  type  has  a  displacement  of  3.5  cubic  inches  and 
the  twin  a  displacement  of  5.8  cubic  inches.  Both  pumps  are 
tested  to  150  pounds  pressure  but  will  deliver  up  to  200 
pounds.  Brackets  and  fittings  are  furnished  for  about  fifty 
different  makes  of  cars  so  that  either  pump  can  be  attached 
with  a  minimum  amount   of   work.    The  single  cylinder 


Development 

<I  Tire  pump  situation  is 
practically  unchanged.  No 
innovations  in  construction 
have  been  introduced.  Some 
new  models  have  been  added, 
and  others  have  been  dropped, 
but  the  general  indication  is 
that  the  designs  of  last  year 
are  satisfactory  and  so  are 

<J  The  Brown  company  has 
reduced  the  price  on  spark 
plug  pump.  Kingston  has  a 
new  model. 

<J  New  Ford  pumps  have 
been  announced  by  Advance, 
Manzel,  Kellogg  and  Mayo. 
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measures  7  by  3.5  by  3.5  inches,  weighs  6  pounds  and  sells  for 
412.50,  while  the  two-cylinder  measures  7  by  3.5  by  6  inches, 
weighs  9.6  pounds  and  lists  at  $16.60. 

There  is  an  oil  separator  and  relief  valve  at  one  side  of 
the  pump.  The  crankshaft  is  a  drop  forging  and  has  long 
bearings.  The  piston  has  three  eccentric  rings  and  the  con- 
is  an  I-beam  section  made  of  solid  phosphor 


Two  Uanna  Models 

Hanna  power  tire  pumps  are  built  in  two  sizes,  both  twin- 
cylinder,  air-cooled  models.  The  maker  is  the  Troy  Auto 
Specialty  Co.,  Troy,  N.  Y.  The  smaller  pump,  style  C,  has 
a  bore  and  stroke  of  1.6  inches  and  a  normal  speed  of  500 
r.p.m.,  and  the  D  has  the  same  bore  but  a  stroke  of  2  inches. 
Its  normal  speed  is  650  r.p.m.  The  prices  of  these  two 
models  are  $25  and  $36,  and  they  may  be  fitted  to  any  ma- 


i  Spark  Plug  Pump 
A  spark  plug  pump  is  manufactured  by  the  Garage 
Equipment  Mfg.  Co.,  Milwaukee,  Wis.,  under  the  name  of 
Gemco.  This  pump  is  screwed  into  a  spark  plug  hole  and 
the  motor  is  run  on  the  remaining  cylinders.  The  compres- 
sion of  the  cylinder  in  which  the  pump  is  installed  operates 
a  piston  in  the  pump  and  thus  pure  air  is  delivered  to  the 
tires.  In  addition  to  the  pump  there  is  a  gauge  and  12 
feet  of  rubber  hose.  The  price  is  $12  and,  without  the  gauge, 
$10. 

Herz  B.  B.  a  Two-Cylinder 

The  twin-cylinder  vertical  pump  made  by  Herz  &  Co.,  245 
West  Fifty-fifth  street,  New  York  City,  will  be  continued 
without  change.  It  is  known  as  the  B.  B.  The  cylinder 
dimensions  are  1.375  by  2.6  inches  and  the  overall  dimen- 
sions 11  by  3.5  by  8.75  inches.  The  weight  is  7  pounds  and 
the  price  $30.    Pressures  up  to  250  pounds  can  be  obtained. 

Lubrication  is  by  splash.  The  intake  and  exhaust  valves 
are  contained  within  housing  screwed  into  the  cylinder  heads 
and  are  therefore  easily  removable  for  inspection.  A  safety 
valve  placed  in  the  discharge  line  makes  it  impossible:  to 
pump  to  more  than  a  predetermined  pressure. 

The  drive  is  by  coupling,  gear  or  sprocket  wheel,  and 
<hain  and  a  clutch  for  starting  and  stopping  the  pump  are 
furnished  when  desired.  In  attaching  the  pump  it  is  neces- 
sary, in  some  cases,  to  fasten  a  strap  or  iron  plate  from 
the  chassis  to  the  motor  base  and  attach  the  pump  over  the 
water  pump  shaft,  drive  being  by  means  of  silent  chain.  In 
other  cases  it  is  better  to  cut  through  the  crankcase  and 
drive  the  pump  from  the  timing  gears  direct.  Another 
method  of  mounting  is  on  an  iron  plate  in  front  of  the  gear- 
set,  the  pump  being  driven  from  the  clutch  shaft  by  a  silent 


Kellogg  Has  Complete  Line 

Seven  motor-driven  tire  pumps  constitute  the  line  of  the 
Kellogg  Mfg.  Co.,  Rochester,  N.  Y.  The  leaders  are  a  single- 
cylinder  pump  of  large  bore  and  very  short  stroke,  intro- 
duced a  few  weeks  ago,  and  a  brand  new  model  for  Fords. 
Other  types  are  built  with  two,  four  and  six  cylinders. 

The  new  Ford  machine  is  a  single-cylinder  design  which 
is  placed  at  the  right  of  the  motor,  the  drive  being  taken 
through  the  camshaft.  A  gear  is  attached  to  camshaft 
and  the  pump  is  bolted  in  place.  The  whole  installation 
may  be  accomplished  in  one-half  hour— there  are  no  holes 
to  drill  and  only  two  nuts  to  tighten.  In  caRe  the  timer  is 
worn  a  new  one  is  furnished. 

The  cylinder  is  of  close-grained,  grey  iron  and  the  piston 
is  fitted  with  ground  steel  rings.  The  bearings  are  phosphor 
bronze. 

The  large-bore,  single-cylinder  pump  is  made  of  metal 
no  leather  or  rubber  being  used  even  for  pack- 


ing. The  bore  and  stroke  is  3  by  .75  inches.  The  cylinder  is 
grey  iron  and  the  piston  is  fitted  with  two  metal  piston  rings 
which  resemble  those  used  in  automobile  motors.  This  is 
possible  on  account  of  the  large  diameter  of  the  piston.  In- 
take and  exhaust  valve  are  of  comparatively  large  size  and 
are  of  the  poppet  type. 

The  crankshaft  is  drop-forged  and  is  supported  at  each 
end  by  two  bronze  bearings.  Two  connecting-rods  are  used, 
thus  minimizing  the  wear  and  necessity  for  replacement,  it 
is  stated. 

The  construction  of  the  piston  is  novel  in  that  it  is  not 
guided  by  the  cylinder  walls  but  partly  by  the  double  con- 
necting-rod arrangement  and  partly  by  a  guide  which  slides 
over  the  crankshaft  between  the  two  connecting-rod  eccen- 
tric bearings.  Obviously  since  there  are  two  connecting-rods, 
the  piston  is  held  solidly  against  tipping  in  one  direction. 
Tipping  in  a  direction  at  right  angles  is  prevented  by  means 
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of  the  guide  just  mentioned  which  is  a  snug  sliding  fit  over 
the  center  part  of  the  crankshaft. 

This  construction  permits  the  use  of  a  baffle  plate,  which 
prevents  all  oil  from  reaching  the  cylinder  wall  or  the  under 
side  of  the  piston,  it  is  said.  On  the  upper  side  of  this 
baffle  plate,  is  a  felt  washer  which  is  supplied  with  oil  from 
the  reservoir  in  the  crankcase  of  the  pump.  On  each  down- 
stroke  the  piston  compresses  the  felt,  so  that  a  certain 
amount  of  oil  is  supplied  for  piston  lubrication.  An  overflow 
drain  determines  the  level  of  oil  in  the  crankcase. 

The  price  of  this  pump  with  rubber  tubing,  gauge  and  at- 
tachments for  installing  on  all  the  ordinary  makes  of  cars 
is  $15. 

The  two-cylinder  pump  has  a  bore  and  stroke  of  1.5  by 
1.44  inches  and  is  designed  to  run  at  600  to  700  r.p.m. 
The  maximum  working  pressure  is  200  pounds  and  the  price 
is  $21.50  complete  with  rubber  tubing,  gauge  and  metal  at- 
tachments. 

The  four-cylinder  pump  is  featured  by  having  cylinders  of 
hard  brass  tubing.  A  pump  of  similar  appearance,  but  with 
a  water-cooled  head,  is  also  made  and  is  designed  especially 
for  use  with  compressed  air  starting  systems.  Another  water- 
cooled  model  has  east-iron  cylinders.  A  six-cylinder  water- 
cooled  pump  capable  of  delivering  5.5  cubic  feet  of  free- 
air  per  minute  at  060  r.p.m.  is  made  for  heavy  service 
where  high  pressure  and  large  volume  are  desired.  The 
cylinders  are  set  V-shape,  two  pistons  being  operated  by 
one  throw  of  the  crankshaft  Each  piston  is  fitted  with 
two  metal  rings.  The  crankshaft  is  supported  by  ball  bear- 
ings and  the  lubrication  is  by  splash. 

Kingston  Employs  Large  Bore 

An  entirely  new  type  of  pump  has  been  brought  out  by  the 
Kokomo  Electric  Co.,  Kokomo,  Ind.,  maker  of  Kingston 
specialties.  It  has  a  single  cylinder  with  3-inch  bore  and 
.75-inch  stroke.  Two  piston  rings  are  used.  The  intake 
valve  is  a  poppet  type  and  the  exhaust  valve  a  spring-seated 
ball.  Its  normal  speed  is  500  r.p.m.  It  is  capable  of  gen- 
erating pressures  up  to  125  pounds.    Price  is  $15. 

Lipman  Has  New  Model 

A  new  design  brought  out  by  the  Lipman  Air  Appliance 
Co.,  Beloit,  Wis.,  is  a  single  cylinder  air-cooled  model  selling 
for  $15.  The  bore  and  stroke  are  2  by  1.25  inches.  The 
pump  is  made  of  metal  throughout,  the  cylinder  is  gray 
iron  and  the  crankshaft  a  drop  forging  with  two  plain 
bearings.  The  piston  is  fitted  with  eight  steel  rings.  Splash 
oiling  is  employed  and  there  is  an  opening  in  the  crank 
chamber  to  keep  the  level  constant,  the  excess  oil  running 
out  through  this  opening.  The  pump  weighs  5.5  pounds  and 
is  brought  into  action  by  means  of  a  sliding  gear. 

The  four-cylinder  pump  is  continued  without  change.  Its 
cylinders  are  1.25  inches  square  and  it  sells  for  $25.  Cylin- 
ders and  pistons  are  gray  iron  and  crankshaft  is  a  drop 
forging.  The  valves  are  situated  in  the  head  and  are  of  the 
poppet  valve  type.    The  mechanism  is  completely  inclosed. 

Manzel  Makes  One-Cylinder  Ford 

A  single-cylinder,  air-cooled,  gear-driven  tire  pump  for 
Fords  is  the  new  feature  of  the  line  made  by  Manzel  Bros. 
Co.,  Buffalo,  N.  Y.   The  two-cylinder  model  is  continued. 

The  Ford  model  sells  for  $7.50  complete  with  steel  gears, 
12  feet  of  hose,  gauge  and  everything  for  installation.  It 
can  be  installed  in  45  minutes.  No  machine  work  of  any 
kind  is  required. 

The  pump  is  mounted  at  the  left  of  the  motor  and  just 
above  the  crankshaft.  The  fan  pulley  on  the  crankshaft  is 
removed  and  the  split  gear  put  in  its  place  and  this  drives 
the  pump  which  is  bolted  to  the  crankcase.  The  split  gear 
also  incorporates  the  fan  pulley.  When  the  pump  is  not 
operated  the  gear  is  out  of  mesh. 

The  two-cylinder  Manzel  model  has  a  gear  drive  and  is 
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made  for  all  standard  makes  of  cars  for  $20.  The  cylinders 
and  pistons  are  grey  iron  and  the  piston  rings  are  also  of 
iron.  Bronze  connecting-rod  bearings  are  employed  and 
the  crankshaft  is  drop-forged.  The  air  inlet  is  screened  and 
there  is  an  air  filter  to  eliminate  oil  and  secure  pure  air 
for  the  tires. 

Marvel  Kord  Spark  I'lug  I'ump 

The  Marvel  tire  pump,  for  Fords  and  other  small  cars,  is 
of  the  type  which  screws  into  a  spark  plug  hole  and  which 
operates  through  the  compression  of  the  motor.  It  is  of 
compound  design,  there  being  a  smaller  cylinder  above  the 
main  cylinder.  A  rod  connects  the  pistons  operating  in  these 
two  cylinders  and  when  the  pressure  within  the  engine 
forces  the  lower  piston  upward,  compressing  the  air  above  it, 
the  upper  piston  also  moves  upward,  multiplying  the  pres- 
sure above  it  also  which  was  partially  compressed  by  the 
lower  piston  on  its  previous  stroke.  When  the  higher  pis- 
ton is  at  the  top  of  its  stroke,  the  air  above  it  escapes  to  the 
tire.  A  breather  at  the  bottom  of  the  apparatus  prevents 
any  but  pure  air  from  entering.  This  pump  is  said  to  be 
capable  of  inflating  a  37  by  5  in  from  3  to  4  minutes.  The 
Marvel  is  a  product  of  the  Marvel  Auto  Supply  Co.,  Cleve- 
land, O.,  and  sells  for  $5. 

New  Single-Cylinder  Master 

Under  the  trade  name  of  Master,  the  Hartford  Machine 
Screw  Co.,  Hartford,  Conn.,  is  producing  two  power  tire 
pumps  for  1915.  One  is  a  single-cylinder  design  and  the 
other  a  two-cylinder  one.  The  one-cylinder  model  is  a  new 
one  while  the  two-cylinder  is  carried  over  from  last  year. 

The  new  pump  has  a  bore  and  stroke  of  1.5  by  1.75  inches 
and  runs  at  a  speed  of  600  r.p.m.  The  overall  dimensions 
are  4.5  by  8.5  by  5.75  inches,  and  the  weight  8  pounds. 

The  cylinders  on  the  two-cylinder  type  measure  1.375  by 
1.76  inches,  the  weight  is  10.5  pounds  and  the  overall  dimen- 
sions 4.5  by  8.5  by  7.25  inches. 

Master  pumps  are  air-cooled  and  may  be  gear  or  clutch- 
driven.  The  pistons  are  steel,  carefully  hardened  and  ground 
to  size.  Lubrication  is  by  splash.  The  inlet  valve*  are  a 
flat  type,  hardened  and  ground,  and  the  discharge  valves  are 
of  the  ball  type. 

Mayo  Valve  Cap  I'ump 

Two  new  models  have  been  brought  out  recently  by  the 
Mayo  Mfg.  Co.,  Chicago,  III.  These  are:  the  valve  cap  pump, 
which  is  similar  to  the  spark  plug  pump  in  its  principle  of 
operation,  the  only  difference  being  in  the  method  of  attach- 
ment, it  being  permanently  fastened  to  the  valve  cap  instead 
of  screwing  into  the  spark  plug  hole;  and  the  other  new  model 
is  the  Mayo  Ford  pump,  which  is  a  spark  plug  type  but 
smaller  than  the  original  spark  plug  pump  which  is  con- 
tinued. 

Upon  finishing  the  inflation  a  quarter  turn  of  a  handle 
closes  a  ground  poppet  valve  opening  into  the  engine  cylinder, 
cutting  out  the  pump  and  allowing  the  motor  to  resume  firing 
on  this  cylinder.  The  hose  is  removed  and  stored  in  the  tool 
box.  The  outfit  includes  a  gauge  and  14  feet  of  hose  and  the 
price  is  $15.  The  obvious  advantage  of  this  type  of  pump  is 
that  it  is  not  necessary  to  remove  a  spark  plug  and  attach 
the  pump  every  time  air  is  wanted. 

The  large  spark  plug  pump  sells  for  $10  with  12  feet  of 
hose  and  gauge,  and  the  Ford  outfit  sells  for  $8  with  10  feet 
of  hose,  and  gauge. 

Medina  Driven  from  Fan 

The  Medina  Machine  Co.,  Medina,  O.,  is  making  a  single- 
cylinder  pump  which  is  driven  by  the  fan  belt,  being  mounted 
in  the  place  of  the  fan  shaft.  No  machine  work  is  required 
to  install  it.  The  operation  is  simple,  the  regular  fan  to- 
gether with  the  pulley  is  removed  and  a  pulley  furnished  in 
connection  with  the  pump  is  put  in  it*  place.    The  price  of 
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this  outfit  complete  with  all  the  necessary  brackets  and 
attachments  and  with  12  feet  of  hose  is  $12.50.  A  plunger 
gauge  which  is  used  directly  on  the  tires  sells  for  $1  extra. 

Mosco — Single-Cylinder  Ford 

A  single-cylinder  pump  made  for  Ford  cars  is  built  by 
the  Motor  Specialties  Co.,  Waltham,  Mass.,  under  the  name 
of  Mosco.  It  is  mounted  on  the  front  cover  of  the  timing 
gear  case  and  driven  by  an  eccentric.  The  price  with  15  feet 
of  hose  is  $7.50  and,  with  pressure  gauge.  39. 

National  Spark  Plug  Pump 

The  National  Telescope  pump  is  a  spark  plug  type.  The 
outfit  includes  not  only  the  pump  itself,  but  a  gauge  and  12 
feet  of  woven  hose.  The  body  of  the  pump  is  made  from 
close-grained  cylinder  iron  and  the  piston  is  machined  from 
a  steel  bar.  The  piston  rings  are  metal.  It  is  about  5  inches 
high  and  weighs  less  than  6  pounds.  The  price  is  $8.50  and 
with  gauge  $9.50. 

Peerless  I'ump  a  Four-Cylinder 

One  model  of  engine-driven  pump  is  made  by  the  Peerless 
Accessories  Mfrs.,  Chicago,  III.,  for  the  coming  year.  This  is 
a  four-cylinder  design  with  1.375  by  1.625-inch  cylinders.  It 
is  run  at  a  speed  of  400  to  450  r.p.m.  It  can  he  attached 
without  special  fitting  to  any  car  with  1.25  inches  of  exposed 
magneto  shafting  and  room  for  a  4.25-inch  sprocket. 

The  cylinders  are  cast  iron,  and  so  are  the  pistons  and 
rings.  Bronze  valves  are  used.  The  pump  is  mounted  on  a 
small  steel  bracket. 

Sle»arl -Warner  Makes  Three  Models 

Three  single-cylinder  models  are  made  by  the  Stewart- 
Warner  Speedometer  Corp.,  Chicago,  111.  The  bore  of  all 
three  is  1.44  inches,  the  stroke  of  two  models  is  2.5  inches  and 
that  of  the  third  is  1.75  inches.    The  normal  speed  is  600 


r.p.m.  A  maximum  pressure  of  400  pounds  may  be  gen- 
erated. 

The  cylinder  is  cast  iron  with  vertical  cooling  fins  on  it. 
The  base  of  the  pump  is  aluminum  and  the  piston  is  steel, 
hardened,  ground  and  lapped.  The  connecting-rod  is  also 
hardened  steel.  Compression  is  maintained  by  making  the 
piston  a  tight  fit   There  are  no  rings. 

Air  is  taken  in  through  an  annular  series  of  holes  un- 
covered by  the  piston  near  the  bottom  of  the  stroke.  The  dis- 
charge is  at  the  top,  there  being  two  spring-closed  ball  valves 
in  series.  The  use  of  two  valves  eliminates  all  possibility  of 
leakage. 

The  lubricating  system  is  complete.  The  piston  is  oiled 
by  means  of  an  oil-soaked  wick  against  which  it  rubs.  This 
wick  is  supplied  with  lubricant  through  two  filler  holes  which 
are  conveniently  reached  from  the  outside.  This  method  of 
oiling  gives  all  the  oil  required  and  yet  there  is  no  excess 
to  be  carried  over  to  injure  the  tires.  There  is  but  one  main 
bearing  and  it  is  oiled  by  a  ring  oiler  which  is  situated  at  the 
center  of  the  bearing.  The  ring  dips  into  a  small  well  which 
is  filled  through  an  oil  hole.  The  connecting-rod  bearing  is 
oiled  through  a  hole  in  the  end  of  the  pump,  this  hole  leading 
to  a  tube  which  rotates  with  the  crank-pin  and  thus  delivers 
its  oil  by  centrifugal  force.  The  bottom  of  the  crankcase  is 
open  so  that  any  free  oil  will  immediately  drop  out. 

The  price  complete  with  bracket  and  gears  for  immediate 
installation,  13  feet  of  hose  and  an  air  pressure  gauge,  is  $15. 

The  dimensions  of  the  different  models  are: 

Base  Base 

Length       Height       Width  Length 

Model  108-E   6.25  9.88  2.38  4.6 

Model  108-D   6  8.25  2.38  4.5 

Model  108-H   6  8.25  1.75  4.5 

Davis  Automatic  Tire  Infiator 

To  inflate  tires  while  the  car  is  in  operation  is  the  purpose 
of  the  Automatic  Tire  Inflater  made  by  the  D.  L.  Davis  Mfg. 
Co.,  Chicago,  III.  The  device  consists  of  a  pump  which 
forces  air  through  a  tube  to  the  axle  whence  it  is  passed  to 
the  wheel  through  a  special  joint  consisting  of  two  circular 
disks  which  revolve  one  upon  the  other,  one  disk  being  fixed 
to  the  hub  of  the  wheel  while  the  other  is  attached  to  the 
axle. 

Taylor  Noil  Continues  Diaphragm 

The  pump  made  by  the  Taylor  Mfg.  Co.,  Chicago,  111., 
differs  from  other  pumps  on  the  market  in  that  a  diaphragm 
is  used  instead  of  a  piston.  The  adoption  of  this  construc- 
tion effectually  prevents  oil  from  making  its  way  into  the 
tires  as  the  diaphragm  separates  the  air  chamber  from  the 
rest  of  the  pump.  Compressed  air  is  obtained  by  reciprocat- 
ing the  diaphragm  in  much  the  way  a  piston  might  be  used. 
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The  intake  valve  is  a  poppet  and  the  exhaust  valve  a  ball  type. 

This  pump  is  designed  to  be  installed  under  the  hood  and  is 
to  run  at  a  speed  of  550  r.p.m. 

The  improvements  in  the  new  model  arc  in  the  plunger 
which  now  works  straight  up  and  down  without  any  side 
motion  and  in  the  valve  fittings  which  are  now  machined 
instead  of  being  rough  castings  as  heretofore. 

The  height  of  the  pump  is  7.25  inches  and  the  width  across 
the  top  is  5  inches. 

Ten  Eyck  Has  New  Pump 

An  entirely  new  design  of  single-cylinder  air  pump  is 
manufactured  by  the  Auto  Air-Rotar  Co.,  Chicago,  III.  It  is 
known  as  the  Ten  Eyck  and  has  a  bore  and  stroke  of  1.75  by 
2.25  inches.  It  operates  at  speeds  of  from  300  to  800  r.p.m. 
and  is  driven  from  the  crankshaft  or  water  pump  shaft, 
whiche%'er  is  more  convenient. 

The  bed  plate  of  the  pump  measures  2.5  by  4.25  inches 
and  the  pump  is  generally  mounted  on  a  small  steel  forging 
bent  at  right  angles  and  bolted  to  the  inside  of  the  frame 
on  a  line  with  the  front  end  of  the  motor.  The  pump  meas- 
ures 10  by  5  by  4.5  inches  and  weighs  10  pounds. 

The  price  including  10  feet  of  rubber  tubing,  pressure 
gauge  and  tire  connections  is  $15. 

Two  Utility  Spark  Plug  Pumps 

Two  spark  plug  pumps  ure  made  by  the  Hill  Pump  Valve 
Co.,  Chicago,  III.  One  is  the  Utility  and  the  other  the 
Utility  Jr.,  the  latter  being  for  cars  with  tires  of  3.5  inches 
and  under,  this  class  including  Fords. 

The  large  pump  has  cylinders  2.25  by  1.69  inches  and 
measures  6.75  by  2.62  inches.  It  weighs  5  pounds.  The  small 
pump  has  a  cylinder  2  by  1.25  inches,  measures  6  by  2.2.r> 
inches  and  weighs  3.5  pounds. 

These  two  pumps  are  furnished  with  a  safety  valve  and 
gauge  which  is  installed  in  the  line  running  to  the  tires  and 
which  is  known  as  a  Pneu-Meter.  The  Utility  pump  com- 
plete with  this  safety  device  sells  for  $'2  and  thr 
Utility  Jr.  $9. 
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New  Eisemann  Flexible  Magneto  Coupling 


THE  Eisemann  Magneto  Co.,  Brook. yn,  N.  Y.,  has  devel- 
oped a  new  type  of  flexible,  adjustable  and  fully  in- 
closed magneto  coupling  which  has  a  number  of  unusual  fea- 
tures. Its  principal  purpose  is  to  allow  of  a  certain  amount 
of  deviation  in  the  driving  and  driven  shafts  and  to  protect 
the  magneto  bearings;  at  the  same  time,  it  cushions  the  driv- 
ing power.   It  will  fit  any  standard  magneto. 

The  device  Is  distinctive  for  three  reasons:  (1)  It  is  Inclosed  and 
therefore  dust  and  dirt  proof  while  the  housing  is  easily  removable 
without  the  use  of  tools;  (2)  It  has  large,  flat  wearing  surface*: 
(1)  the  magneto  timing  may  be  adjusted  over  a  range  of  some  40 
degrees — plus  20  or  minus  20 — without  dismounting  either  the 
coupling  or  the  magneto. 
There  are  five  essential  parts  to  the  device,  though  the  rover  ma; 


in-  viewed  ax  hut  one  part-  These  arc  the  driving  member  A.  which 
i*  attached  to  the  magneto  driving  shaft  In  the  usual  manner;  the 
driven  member  It.  which  la  attached  tu  the  magneto  armatuie.  and 
the  casing  which  Incloses  the  whole. 

Therc  are  no  moving  parts  In  the  driving  member  which  consists 
of  two  metal  plates.  I  and  2.  which  are  attachrd  to  a  face  plate 
This  face  plate  bolts  to  a  second  plate  which  Is  keyed  to  the  driving 
shaft.  The  bolts  which  hold  the  two  plates  together  are  titled 
Into  slots,  thus  providing  for  a  variation  In  the  timing  range  lly 
simply  loosening  the  bolts,  It  Is  possible  to  shift  one  driving 
member  with  relation  to  the  other  ond  thus  to  alter  the  magnetc 
timing.  On  the  outside  of  these  members  there  Is  etched  an  adjust- 
ment scale. 

T»  provide  for  ample  wearing  surface,  large  fiber  plugs  F  are 
inserted  in  the  plates  I  nnd  2  aa  shown.    The  driven  member  B 

 i- <>,  a  lumber  of  laminations  of  thin  spring  steel  riveted  to 

the  central  part.  This  la  Inserted  so  that 
the  round  metal  buttons  bear  against  the 
fiber  plugs. 

The  springs  cushion  the  drive  and  what- 
ever slight  eccentricity  or  misalignment  of 
the  shafts  may  exlat  is  allowed  for  by  the 
sliding  of  the  metal  buttons  over  the  fibre 
plugs.  As  these  plugs  are  large  and  the 
contact  surfaces  flat  wearing  surface  1* 
ample. 

One  of  the  excellent  features  of  the 
coupling  is  that  It  Is  possible  to  remove  a 


magneto  without  the  necessity  for  taking 
the  coupling  apart.  The  driving  and 
driven  members  are  simply   placed  ver- 


Left- 


-Eisemann  coupling,  showing  adjustment  seals.    Center  and  Right — Driven  and  driving 
members,  respectively.    Note  fiber  plugs  F  for  wearing  surface 


Ilea  11  >■  and  after  the  bolts  holding  the 
magneto  have  Iwrn  removed,  the  Instru- 
ment may  he  lifted  straight  up.  the  driv- 
ing member  sliding  off  the  driven  member. 
It  Is  not  necessary  to  slide  the  magneto 
backward  In  removing  It  so  that  the  use 
of  dowel  pins  In  the  holding  bracket  do 
not  interfere  with  the  operation. 

The  covering  which  excludes  dirt  Is  a 
light  metallic  part  held  In  place  bv  a 
spring  ring  which  fits  Into  a  groove  This 
casing  may  be  removed,  to  Inspect  the 
coupling  or  for  the  removal  of  the  mag- 
neto hv  slmplv  Inking  off  the  spring  ring 
and  the  easing,  hnth  of  which  rjn  »•» 
slipped  over  the  drlveshsft. 
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Kansas  City— A  Great  Distributing  Center 

$39,000,000  Worth  of  Cars  and  Accessories  Disposed  of  at  Wholesale 
Prices  in  1914 — Farmers  To  Spend  Big  Crop  Profits  on  Cars 


KANSAS  CITY,  MO.,  Feb.  13— 
F  armers,  automobiles,  wheat  and 
stork  are  the  hip  four  of  this  ter- 
ritory and  the  annual  automohile  show 
convention  hall  has  served  admirably  to 
emphasize  on  the  citizens  in  this  part  of 
the  grain  belt  how  dominating  an  in- 
fluence the  automobile  is.  The  all-per- 
vading influence  of  the  car  has  assumed 
a  new  form  in  this  city  during  the  last  2 
weeks  since  the  invasion  of  the  jitney 
car  and  jitney  bus,  there  being  already 
over  222  of  such  vehicles  registered.  At 
last  the  great  middle  class,  nearly  45,000 
of  them  at  least,  are  daily  making  in-t  of 
this  new  found  means  of  locomotion,  and 
thousands  are  daily  imbibing  the  mag- 
netism of  the  car,  who,  perhaps  in  their 
most  optimistic  moments  had  not  hoped 
to  ride  to  work  in  a  real  gasoline  car  for 
years  to  come.  With  this  new  movement 
another  great  missionary  force  for  the 
car  is  set  in  action. 

A  Three-in-One  Show 

The  Kansas  City  show  is  a  dealers; 
show,  a  distributors'  show  and  an  owners' 
show.  It  is  a  three-in-one  program. 
Convention  hall  when  opened  years  ago 
was  the  target  of  ridicule  for  the  city  for 
then  it  was  thought  so  big  as  to  be  use- 
less. Now  its  50,000  square  feet  of  floor- 
space  is  but  a  tantalizing  area  for  half  a 
hundred  or  more  distributors  and  dealers 
who  have  been  showing  their  cars  all 
week.  This  huge  hall,  nearly  a  smaller 
edition  of  Madison  Square  Garden,  New 
York,  in  general  design,  is  not  half  Urge 
enough  for  the  automobile  show,  and  its 
capacity  is  taxed  nearly  every  month  of 
the  year.  Such  is  the  growth  in  the  cen- 
tral west. 

Estel  Scott,  president  of  the  Kansas 
City  Dealers'  Assn..  and  also  general 
manager  of  the  G.  M.  C.  truck  interests 
here,  reports  forty-nine  members  in  his 
association  and  every  one  iR  in  the  show, 
making  a  grand  total  of  vehicles  rhown 
of  192,  just  one  less  than  was  shown  at 
the  Minneapolis  show  a  week  ago  Of 
this  number  140  are  gasoline  passenger 
cars,  seventeen  electrics  and  one  steam 
car.  You  must  add  thirty-two  trucks  and 
two  tractors. 

There  were  fifty-one  different  makes 
of  gasoline  cars,  six  of  electrics,  seven  of 
gasoline  trucks  and  two  of  tractors. 

Territory  in  Kansas  Citv  is  not  so 
much  a  matter  of  geography  as  at  Min- 
neapolis, us  this  metropolis  is  more 
hedged  in  with  such  centers  n«  Minne- 
apolis, Omaha,  Sioux  City  and  Dallas  on 
its  confines. 

Measured  in  square  miles  this  zone  is 
one  of  no  mean  proportions,  and,  while 
not  embracing  so  many  broad  acres  as 
served  by  the  Twin  Cities,  it  serves  a 
zone  studded  with  Progressive  farmers 
and  stock  raisers.  The  total  area  served 
is  204,7(10  square  miles,  an  area  prur- 
tically  equal  to  that  of  Germany,  prac- 
tically the  same  as  that  of  Fiance,  yet 
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one-half  smaller  than  the  distributing 
territory  served  by  Minneapolis  and  St. 
Paul. 

Into  this  zone  last  year  Kansas  City 
distributed  $39,000,000  worth  of  auto- 
mobiles and  accessories — -wholesale  price 
figures.  The  Commercial  Club  of  this 
city  is  responsible  for  the  figures,  and 
further  subdivides  these  into  automobiles 
to  the  value  of  $33,000,000  and  accesso- 
ries valued  at  $3,000,000. 

As  a  motor  car  manufacturing  center 
Kansas  City  is  not  ranked  high.  Local 
authorities  speak  in  a  rather  subdued 
tone  when  referring  to  this  The  esti- 
mate of  manufactured  automobile  prod- 
ucts is  put  at  $200,000  per  annum  and 
this  is  all  accessories.  These  are  largely 
confined  to  Ford  devices,  embracing  such 
parts  as  safety  steering  attachments,  ga- 
rage jacks,  etc.  One  local  firm  has  re- 
cently started  the  manufacture  of  trail- 
ers for  motor  truck  use,  which  should 
bring  the  manufactured  totals  higher  a 
year  hence. 

But,  if  not  boastful  of  its  status  as  an 
automobile  manufacturing  center.  Kan- 
sas City  is  not  slow  in  producing  its  sta- 
tistics on  live  stock,  crops,  etc.  This  city 
is  the  second  live  stock  market  in  the 
world,  coming  second  only  to  Chicago, 
with  Omaha  ranking  third.  Last  year 
the  total  receipts  at  the  local  stockyards 
totalled  $192,500,000.  Cattle  make  up 
$131,000,000  of  this  total,  hogs  $49,000.- 
000  and  sheep  $12,000,000.  As  this  stock 
all  comes  from  the  farms  in  this  terri- 
tory, and  as  farmers  buy  from  80  to  95 
per  cent,  of  the  cars  sold  annually 
through  this  center,  the  value  of  stock 
yards  to  the  car  maker  becomes  at  once 
apparent.  Invest  this  alone  in  auto- 
mobiles and  you  would  absorb  more  than 
200,000  annually  of  our  more  popular 
cars  listing  between  $750  and  $1,000. 

Put  KansHs  City  has  wheat  and  corn 
and  oats.  This  week  the  grain  dealers' 
association  met  here  and  bewailed  the 
fact  that  of  the  180,000,000,  bushels  of 
wheat  grown  in  this  state  last  year  there 
yet  remained  35,000,000  in  the  granaries 
of  the  farmers,  who  are  boasting  that 


thev  will  hold  it  for  $1.75  or  $2 


per 


bushel.  Last  July  the  farmer  hoped  to 
sell  his  wheat  for  00  cents  per  bushel. 
Some  did. 

But  what  are  the  facts?  The  State 
of  Kansas  is  going  to  have  approxi- 
mately $100,000,000  of  unexpected  money 
go  into  the  hands  of  the  farmers.  Last 
July  they  did  not  even  dream  of  this  ad- 
ditional cash.  Today  it  is  partly  in  their 
hands  and  within  a  few  months  they  have 
hopes  of  increasing  the  amount. 

Farmers  Buy  Cars 

And  the  Kansas  farmer  buys  cars  just 
as  the  Minnesota  farmer,  the  Nebraska 
farmer  and  the  Iowa  farmer.  The  Ford 
dealer  in  Salina.  Kan.,  a  city  of  10.000  in 
the  center  of  the  state,  distributed  2.000 
cars  last  year  and  is  going  higher  for 


this  year.  So  with  Overland.  Buick  and 
Studebaker,  with  Ford  the  nig  four  in 
motor  parlance  in  the  state.  But  Salina 
i  eprescnts  a  part  of  the  state  that  has 
not  been  on  the  crest  of  prosperity's  wave. 
Local  inhabitants  say  that  they  have  had 
4  poor  years,  but  with  the  bumper  wheat 
crop  of  1914  the  farmers  have  paid  their 
old  bills  and  have  a  little  bank  account 
remaining.  But,  better  still,  they  are  op- 
timistic. The  winter  is  most  favorable, 
there  being  plenty  of  snow  on  the  ground, 
which  gives  assurance  that  the  subsoil 
will  be  well  soaked  and  that  in  spite  of 
dry  weather  a  good  crop  for  1915  will  be 
practically  assured. 

But  farmers  do  not  all  buy  Fords, 
Overlands,  Buicks,  Studebakers,  Hups  or 
Saxons,  either  fours  or  sixes.  Primarily 
they  want  great  power  and  with  many 
the  six  is  a  synonym  of  power.  The 
state  has  hills,  clay  roads  and  gumbo 
roads.  These  must  be  climbed  preferably 
on  high,  a  la  Ford,  and  the  six  is  attrac- 
tive with  not  a  few.  One  farmer  this 
week  signed  his  order  for  a  $5,000  six, 
for  seven  passengers  and  painted  white. 
He  lives  9  miles  in  the  country,  and  is 
the  acknowledged  social  leader  in  his  sec- 
tion. One  company  selling  fours  at  over 
$2,500  puts  150  cars  a  year  into  the  -tate. 

For  1915  the  farmer  of  Kansas  is  buy- 
ing a  slightly  higher  priced  car.  He  is 
going  up  in  the  price  scale.  This  does 
not  mean  fewer  of  the  cheap  cars  but  a 
widening  of  the  medium-car  market. 
Not  a  few  with  cheap  cars  last  year  are 
keeping  these  and  buying  cars  listing  at 
$1,000  or  thereabouts.  Some,  and  they 
are  in  considerable  numbers,  are  buying 
$1,500  machines. 

Kansas  has  177,840  farmers,  the  aver- 
age farm  is  244  acres  and  the  average 
value  per  acre  $35.45.  This  means  an 
average  farm  value  of  $8,049.80.  This 
va|ue  per  farm  compares  favorably  with 
Illinois,  where  the  average  value  of  a 
farm  is  $12,267.08.  Kansas  outstrips  the 
New  York  farmer,  whose  average  land 
value  is  $283.68  per  farm.  Here  are 
some  illuminating  figures  on  the  average 
sizes  of  farms  in  some  of  the  different 
states  and  their  average  value  per  acre: 
Av.  (arm  Av.  value  Av.  farm 
Slate  (acre*)    p«r  acre  vau.e 

h-nnsaa    244  $sv«:.        ts.m>>  s« 

■M Iph  url    t!4.S  4!  sr>  ;.  .-i«  «4 

Oklahoma   151.7  22  49  3  4U73 

iiiinoiR    129  i        9*  02  n« 

N'pw  York   }«':_':  32)2  3'~v3«<; 

1  'tiiu   *  v.  34  4:-r,  'f 

('umm'tlrut    .   .  M  r.  S.1.113 

NVIirutiku    297  s  II  sn  l?!l4s'tM 

Iowa    1SS.S  '        *;  ',«.  |"  9n?  "\ 

MinnmoU   177.3  3«  »;  S.Y.-S.'ii 

But  Missouri,  and  Oklahoma  must  not 
be  overlooked  as  farmer  states  and  also 
as  car  consuming  centers.  A  dealer  from 
Joplin,  Mo.,  spoke  with  pride  of  over 
twenty  farmers  around  that  center  who 
own  farms  of  over  500  acres  each,  and 
each  farmer  financially  able  to  own  not 
one  cheap  car,  but  one  or  more  cheap 
cars,  one  large  car.  a  motor  truck  and  a 
tractor  for  general  farm  work.  Missouri 
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has  276,678  farmers  and  this  is  how  these 
divide  up  as  to  acreage: 


Farms  between    50  ami  l«n  ncre*.  .  .  .  74. ITS 

Farms  tx-lwnii  100  nnd  1?:>  acren.  ...  80,120 

Farms  tw-tweeii  17.".  iiml  259  aerta . . . .  32,109 

Farms  between  2tl0  anil  :,oo  acres ...  .  19, M2 

t»«T  500  acres      3,971 


Here  we  have  a  total  of  over  200,000 
farmers  the  majority  of  whom  are  in  the 
field  for  cars  of  one  type  or  another  and 
all  of  whom  hope  some  day  to  own  auto- 
mobiles, perhaps  farm  tractors  and  motor 
trucks. 

But  pass  on  to  farm  totals  in  the  Kan- 
sas City  distributing  territory  and  here 
we  have: 

farmers  In  Kansas   177. Mm 

Missouri    27«,57!> 

Oklahoma   UMI.oimi 

Part  of  Arkansas.    ...  To.oon 

714, 27s 

Gasoline  cars  have  not  the  entire  field, 
the  electrics,  modest  and  lady-like  as 
they  are,  are  making  a  louder  noise  and 
now  it  is  becoming  customary  to  discard 
the  old  bell  signal  and  install  the  electric 
horn.  Kansas  has  290  electrics  through- 
out the  state,  add  to  this  120  in  Okla- 
homa and  145  in  rural  Missouri  and  you 
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have  the  electric  totals  outside  of  the 
three  leading  cities  St.  Louis,  Kansas 
City  and  St.  Joseph,  Mo.  Here  are  fig- 
ures from  registrations: 

Kansas  City    1,2'Hi 

St.  l.imis   hoi 

SI.  Joseph    40 

State  or  K'MHill   2^tl 

Slate  of  Missouri    tit 

State  of  okl.ihuma    1M 


Total    2.595 

In  Kansas  City  the  electric  passenger 
car  seems  a  paradox.  Before  getting  off 
at  the  big  new  Union  Station  and  you  see 
the  skyscrapers  perched  on  the  tops  of 
the  myriad  hills,  with  macadam  ribbon.* 
as  streets  forming  roller  coaster  divi- 
sions, you  imagine  that  the  electric  is  not 
here,  but  you  are  pleasantly  disappointed. 
Kansas  City  must  be  counted  as  a  good 
electric  town.  Omaha  with  hills  not  the 
equal  of  those  here  does  not  pretend  to 
use  electrics.  But  here  the  electric  has 
mastered  the  hills.  Women  drive  them 
here  and  drive  them  summer  and  winter, 
up  and  down  hill.  The  closed  car  is 
everywhere,  in  fact,  the  roadster  or  ca- 
briolet type  is  not  in  demand.  When 
asked  why  the  electric  had  such  a  favor- 
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able  hold  here  one  dealer  replied:  "With 
our  hills  it  is  much  more  difficult  for  a 
lady  to  drive  a  gasoline  car  here  than  in 
Chicago  or  Minneapolis.  The  difficulty 
comes  with  stopping  the  gasoline  ca^s  go- 
ing up  hills  and  having  to  release  the 
brakes  and  engage  the  clutch  when  start- 
ing. With  the  electric  driving  is  much 
simpler.  The  excellent  350  miles  of  oiled 
macadam  roads  lying  in  the  surrounding 
country  has  had  much  to  do  with  the  in- 
creasing popularity  of  electrics. 

During  the  last  year  the  cheaper  coupe 
type  of  gasoline  car  has  been  the  biggest 
rival  of  the  electric.  This  promises  to 
continue  and  each  week  sees  some  user  of 
an  electric  buy  a  gasoline  coupe  and  vice 
versa  some  gasoline  car  user  discontinue 
it  and  adopt  the  electric. 

Throughout  the  State  of  Kansas  and 
also  in  Missouri  the  electric  is  invading 
the  smaller  cities  and  towns.  Thus  To- 
peka,  the  capital  city,  has  fifty  electrics, 
Wichita  has  over  100,  and  Independence 
sixty-seven.  In  Missouri  the  same  holds 
true.  There  are  sixty  in  Springfield  and 
in  Kirksvillc,  a  town  of  2,000  without  a 
single  paved  street,  there  are  four 
electrics. 


The  Improvement  of 

(Continued  f\ 

obstacle.  Schemes  for  a  tire  capable  of  moving  on  the  wheel 
rim  against  a  frictional  resistance  seem  fantastic.  To 
shackle  the  ordinary  spring  at  the  front  only  has,  curiously 
enough,  been  repeatedly  tried,  but  it  results  only  in  snapping 
leaves  in  the  rear  half  of  th?  spring.  Moreover,  it  could  not 
be  expected  to  give  shock-relief  unless  the  rear  half  were 
formed  with  a  yielding  scroll.  The  scroll  might  better  be  in 
front  with  the  shackle  in  the  rear,  and  this  might  give  ac- 
ceptable results  if  a  crosswise  steering-rod  is  used,  especially 
in  connection  with  air  tires,  which  could  then  be  strongly 
inflated — a  desideratum  now  sacrificed  for  comfort. 

A  Solution  Worth  Trying 

A  better  solution  may  be  found  by  adopting  un  obliquely 
receding  spring  movement,  with  all  extension  of  the  spring 
sharply  checked  beyond  its  initial  position.  Fig.  21  shows 
that  a  design  of  this  nature  could  be  made  to  agree  with 
the  steering  requirements  even  if  a  lengthwise-acting  steer- 
ing-rod is  used.  By  having  the  front  end  of  the  spring  longer 
and  more  flexible  than  the  rear,  the  axle  would  follow  the 
path  BP  instead  of  CA,  which  would  permit  the  steering-rod 
to  follow  its  natural  curve  CS  without  forcing  it  out  of  any 
adjustment  given  it  before  or  during  the  shock.  The  lower 
portions  of  CA  and  CS  would  be  annulled  by  the  rebound 
check  D.  Devices  checking  spring  extension  with  exact  refer- 
ence to  the  initial  static  position  of  the  spring,  irrespective  of 
changes  caused  in  this  position  by  load  changes,  can  easily 
be  made,  though  they  are  not  in  the  open  market. 

Two  l/niveraala  Needed 

Point  5,  relating  to  lateral  cushioning  of  some  kind  not 
conducive  to  rolling  of  the  vehicle  body,  was  left  open,  and 
the  same  may  be  done  here,  for  two  reasons:  First,  v.hen 
springs  are  shackled  at  both  ends  they  can  be  flat  or  curved 
and  give  horizontal  movement  in  either  case,  and  torsion  of 
the  spring  may  therefore  be  enlisted  in  any  desired  degree. 
Secondly,  the  movements  demanded  for  lateral  cushioning  are 
so  small  that  materials  and  workmanship  will  determine  re- 
sults as  much  as  design. 

Any  special  arrangement  for  preventing  the  axle  from 
skewing  under  the  influence  of  a  shock  affecting  only  one  of 
■  pair  of  whOflltj  *"d  thereby  perhaps  wrenching  the  differ- 
tial  or  (he  worm  gear,  would  be  superfluous,  it  was  under- 
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stood,  as  any  momentary  skewing  in  the  horizontal  axle  plane 
would  mean  only  an  emphasized  need  of  two  universal  on 
the  drive-shaft,  and  this  is  now  the  preferred  construction. 
The  need  is  shown  in  an  exaggerated  way  in  Fig.  22,  where  A 
is  the  front  universal  and  B  the  rear  one  which  becomes 
indispensable  when  thrust  rod  springs  permit  one  wheel  to 
be  momentarily  n  trifle  in  advance  of  the  other. 

(70  be  Continued) 


Fig.  81— Front  axle  spring  euepenslon.  with  rebound  check  of 
ipeclal  type;  arranged  obliquely  on  line  AE  to  abaorb  both  vertical 
and  horizontal  shock  component,  directly.  Proportions  diagram- 
matic.  Longer  steering  rod  would  help  straighten  Ca 


Fig.  22 — Sketch  showing  need  of  two  unlvereal  jolntt  on  drive  ahafts 
when  axle  can  yield  unevenly  in  horizontal  plane 
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Distributors  vs.  Dealers 

FROM  present  problems  entering  into  the  merchan- 
dising of  automobiles  it  seems  probable  that  a 
clearer  line  of  demarcation  will  be  drawn  between 
the  field  of  the  distributor  and  that  of  the  dealer  in 
the  near  future.  In  many  large  distributing  centers 
the  car  representative  is  a  combination  of  distributor 
and  dealer;  a  part  of  his  product  he  wholesales  to 
his  dealers  in  the  surrounding  counties  and  states, 
and  the  remaining  fraction  he  sells  at  retail  in  his 
own  city.  It  is  in  combining  these  two  functions 
that  the  possible  rift  lies.  In  older  mercantile  lines 
the  wholesale  house  and  the  retail  house  are  sepa- 
rated. If  the  same  money  controls  a  large  wholesale 
and  retail  business  in  the  same  city,  they  are  in  sepa- 
rate buildings,  the  wholesale  one  in  the  jobbers* 
section  and  the  retail  store  in  the  shopping  center. 

In  the  automobile  field  in  certain  cities  abuses  are 
creeping  in  where  wholesale  and  retail  business  are 
combined  in  one  store.  One  is  that  the  distributor, 
or  the  wholesaler,  cuts  prices  on  much  of  his  retail 
business,  the  advanced  reason  being  that  he  prefers 
the  distributing  end  to  the  retailing  one,  and  in  his 
retail  trade  he  is  content  if  his  profit  is  little  greater 
than  on  his  wholesale  business.  Such  a  condition 
makes  it  very  difficult  for  the  other  dealer  in  that 
city  having  only  a  local  territory  and  beirtg  only  a 
retailer.  He  is  brought  face  to  face  with  cuts  in 
prices  and  long  allowances  on  trades. 


If  the  distributor  were  only  a  distributor  he  would 
carry  on  his  business  in  a  different  city  location  from 
the  retailer,  in  streets  where  rents  and  overhead  are 
much  lower.  This  would  also  result  in  smaller  places 
for  the  retailer,  who  would  not  have  to  carry  so 
many  cars  in  stock  and  would  have  other  advantages. 

Service 

QERVICE  has  ceased  to  be  a  form  of  charity  on 
(O  the  part  of  the  maker.  It  has  become  openly 
a  part  of  the  business  organization  as  much  as  the 
selling  of  the  car  itself.  The  automobile  salesman 
has  been  drilled  by  his  company  and  has  been  led 
by  the  inquiries  of  the  buying  public  to  talk  service. 
But  it  is  only  a  recent  development  which  allows  the 
maker  to  come  out  frankly  and  state  that  he  is  in 
the  parts-making  business  as  well  as  in  the  car-sell- 
ing business. 

To  put  the  parts  department  on  a  business  basis 
it  must  be  a  complete  organization  within  itself.  It 
must  have  a  head.  Its  work  must  be  departmentized 
and  systematized  so  that  when  the  order  comes  for  a 
given  part  it  must  not  cause  a  scurrying  to  and  fro 
of  people  who  happen  to  come  in  touch  with  the  order 
but,  on  the  contrary,  must  pass  through  the  same 
orderly  channel  of  administrative  and  productive  or- 
ganization that  occurs  when  an  order  comes  for  a 
finished  car.  The  machinery  for  the  work  must  be 
adequate  and  must  not  conflict  with  that  of  the  regu- 
lar production.  Costs  must  be  kept  down  to  the 
limit  and  fixed  duty  for  fixed  machines,  for  fixed 
areas  and  for  fixed  men  are  the  only  way  in  which 
this  can  be  done.  Recognizing  this,  the  separate 
plant  is  the  best  solution,  although  if  the  organiza- 
tion itself  is  kept  away  from  the  regular  manufac- 
turing end,  the  main  requirements  will  be  success- 
fully met. 

The  men  in  control  of  service  work  must  concen- 
trate on  that  if  the  best  results  are  to  be  obtained. 
It  is  as  bad  for  a  man  to  be  adjusted  for  a  fresh  line 
of  duty  to  meet  momentary  changes  in  conditions  as 
it  is  to  alter  the  entire  set-up  on  a  machine  to  meet 
the  fluctuations  from  standard  production  to  parts 
production.  Organization  and  systematized  control 
are  the  necessities  for  preventing  the  price  list  in  the 
parts  book  from  assuming  uncouth  proportions. 

The  Farmer 

IT  seems  a  far  cry  from  the  farmer  to  the  design- 
ing engineer  but  it  is  the  farmer  who  is  making 
the  engineer  bend  his  best  efforts  towards  the  pro- 
duction of  a  powerful  and  reliable  car  at  $1,000. 

Returns  from  the  Minneapolis  and  Kansas  shows 
illustrate  this  fact  emphatically.  Estimates  based  on 
careful  observations  indicate  that  37,000  cars  will 
be  sold  in  the  Minneapolis  territory.  During  1914 
$39,000,000  worth  of  cars  and  accessories  were  dis- 
posed of  through  the  territory  centering  in  Kansas. 

The  farmer  wants  a  powerful  car  for  $2,000  at  the 
utmost  and  $1,200  is  closer  to  his  purse.  This,  then. 
Is  the  problem  which  the  farmer  puts  to  the  automo- 
bile designer. 
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Zimmerschied  Is  Chairman  of  S.  A.  E. 

Standards  Committee 


Metallurgist  Accepts  Appointment  by  the  Council  and  Succeeds  Henry  Souther 
— Committee  Personnel  To  Be  Announced  Shortly 


NEW  YORK  CITY,  Feb.  16— K.  W.  Zim- 
merschied, Chief  Metallurgist  of  the 
General  Motors  Co.,  has  been  elected  chair- 
man of  the  Standards  Committee  of  the 
Society  of  Automobile  Engineers.  Mr.  Zim- 
merschied has  accepted  his  appointment  by 
the  council  and  will  immediately  preside  over 
the  activities  of  this  important  branch  of  the 
Society.  Mr.  Zimmerschied  succeeds  in  office 
Henry  Souther  who  resigned  at  the  last  win- 
ter session  in  order  to  devote  himself  to  the 
Ferro  organization  of  which  he  is  a  member. 

Mr.  Zimmerschied  has  been  active  in  the 
affairs  of  the  Society  for  a  number  of  years 
having  been  during  the  year  of  1914  a  mem- 
ber of  the  Iron  and  Steel  Division  of  the 
Standards  Committee  and  holding  the  office 
of  second  vice-president  during  that  year. 
The  work  of  the  Standards  Committee  will 
ushed  and  the  policies  developed 
Mr.  Souther's  administration  will  doubtlessly  be  con- 
tinued. It  is  the  aim  of  the  organization  to  bring  the  mem- 
bers of  the  Standards  Committee  together  at  least  four  times 
a  year  and  the  mileage  expenses  of  the  members  of  the  com- 
mittee are  paid.  The  work  in  hand  is  far  reaching  and  the 
committee  has  under  consideration  many  standards  that  will 
cut  cost  of  manufacture  in  several  branches  of  the  industry. 
The  new  personnel  of  the  committee  will  be 


K.  W.  Zlmmerichled,  n«w 


of  thr  Socl.ty  of 


Australian  Trade  Recovering 
— Trucks  Scarce 

NEW  YORK  CITY,  Feb.  8— Throughout  Australia,  with 
the  exception  of  South  Australia,  the  automobile  trade 
is  improving;  stock  values  have  recovered  greatly  since  the 
reopening  of  the  Exchange  and,  though  the  position  is  by  no 
means  the  same  as  previous  to  the  war,  still  people  are  be- 
ginning to  spend  money  once  more.  Naturally  the  demand 
for  high-priced  cars  is  very  small,  not  only  because  of  the 
stringency  of  the  times,  but  because  the  new  taxation  which 
lately  came  into  force  taxes  individuals  more  highly.  Added 
to  general  taxes  that  have  the  effect  of  raising  the  coat  of 
living,  there  are  special  automobile  imposts  varying  from 
$10  to  $50  according  to  size.  The  most  popular  pleasure  car 
just  now  should  be  the  medium  and  low-priced  four  which  is 
inexpensive  to  run  as  well  as  to  purchase.  It  is  not  expected 
that  the  Australian  public  will  take  a  strong  liking  for  the 
eight  cylinder. 

In  the  truck  field  things  are  particularly  bright,  since  the 
large  number  of  users  who  have  lost  their  vehicles  to  the 
government — for  despatch  to  the  seat  of  war— will  buy  any- 
thing capable  of  doing  the  work.  Several  American  makers 
■  re  already  on  the  spot  and  are  doing  good  business  with 
trucks  of  medium  size. 

To  give  some  idea  of  the  wealth  of  the  district  from  Bal- 
lina  to  the  Tweed  River  which  takes  in  60  miles  of  coastline 


and  averages  about  20  miles  inland,  the 
amount  paid  by  the  butter  factories  to  the 
farmers  in  that  district  for  butter  lust  month 
was  over  $1,000,000.  The  demand  from  these 
factories  is  th?  same  the  whole  year  round. 
Of  course,  it  does  not  include  pigs,  cattle, 
horses,  hides,  sugar-cane,  poultry  and  eggs, 
and  also  it  does  not  include  the  Byron  Bay 
butter  factory,  which  is  the  largest  in  the 
world.  This  factory  turns  out  over  1.000  tons 
of  butter  a  month. 

The  wealth  of  Queensland  is  precisely  the 
same,  and  more  in  the  Charters  Towers  and 
Townsville  district  on  account  of  the  huge 
meat  preserving  and  exporting  works  erected 
there. 

As  Queensland  is  a  wealthy  country,  and 
not  due  to  manufacturing  business,  it  can  be 
plainly  seen  that  the  whole  of  the  wealth 
comes  from  the  worker  on  the  land,  and  this  is 
the  man  who  buys  cars  and  forms  a  large  proportion  of  the 
79  per  cent  of  the  cars  that  go  into  the  country  districts. 

S.  D.  Waldon  Goes  to  Cadillac 

Detroit,  Mich.,  Feb.  16 — Sidney  D.  Waldon,  vice-president 
in  charge  of  forework  and  current  engineering  of  the  Pack- 
ard Motor  Car  Co.,  has  severed  his  connection  with  that 
company  to  join  the  Cadillac  Motor  Car  Co.,  where  his  duties 
largely  will  be  in  an  advisory  capacity  in  the  engineering  de- 
partment as  well  as  in  assisting  the  management  in  a  general 
way.  Jesse  G.  Vincent,  chief  engineer  of  the  Packard  com- 
pany, has  been  appointed  vice-president  for  engineering  to 
succeed  Mr.  Waldon.  Associated  with  the  Packard  organiza- 
tion practically  since  its  inception,  having  joined  it  in  1902, 
when  the  concern  was  still  in  Warren,  O.,  Mr.  Waldon  ad- 
vanced from  almost  the  bottom  of  the  ladder  to  sales  man- 
ager, general  manager  and  vice-president  in  turn.  He  is 
today  one  of  the  big  figures  in  the  industry.  Mr.  Vincent 
came  to  the  Packard  company  in  1912,  having  previously  been 
associated  with  the  engineering  work  of  the  Hudson  Motor 
Car  Co. 

Automobile  Insurance  Rates  Reduced 

New  York  City,  Feb.  15—  The  automobile  committee  of  the 
Workmen's  Compensation  Service  Bureau  has  completed  the 
work  of  revising  the  automobile  experience,  furnished  by  in- 
dividual companies,  and  as  a  result  new  schedules  of  liability 
rates  for  pleasure  cars  will  be  issued  at  once  and  will  become 
effective  March  I.  These  will  be  effective  throughout  the 
country,  except  in  Chicago  where  new  rates  went  into  effect 
Monday  of  this  week.  These  are  the  same  as  the  old  rates 
for  cars  up  to  20  horsepower  and  on  higher  horsepowers 
reductions  of  from  $1  to  $10  from  the  former  manual  have 
been  made.  New  rates  for  commercial  vehicles  for  the  whole 
country,  except  the  following  cities,  will  be  issued  later: 
New  York,  Chicago,  Boston.  Providence  and  St.  Louis.  Prop- 
erty damage  and  collision  insurance  rates  are  unchanged 

Croxton  Plant  Sold  for  $25,500 

Washington,  Pa..  Feb.  13 — The  plant  and  property  of  the 
Croxton  Motor  Car  Co.,  were  sold  at  sheriff's  sale  today  for 
$25,500  to  J.  L  Brownson,  A.  M.  Linn  and  J.  D.  Bigger,  trus- 
tees of  the  guarantee  fund  of  the  Washington  Board  of 
Trade. 
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Overland  Plant  is 
Rushed  to  Capacity 

Full  Force  of  8,600  Men 

Works  24  Hours  a  Day- 
Unfilled  Orders  Increase 

TOLEDO  O.,  Feb.  13— The  Willys-Overland  Co.  reports 
that  the  week  ending  February  13  was  the  largest  single 
week  the  company  has  ever  experienced.  The  Toledo  factory 
is  operating  24  hours  a  day  with  a  full  force  of  8,600  men. 

The  unfilled  orders  in  the  hands  of  the  Overland  sales 
department  on  February  6  were  larger  by  26  per  cent,  than 
those  on  hand  on  the  same  date  of  last  year. 

In  New  York  City  143  per  cent,  more  Overlands  have  been  re- 
quired to  meet  the  demand  since  the  start  of  the  fiscal  year  on 
July  1.  In  Washington  the  Increase  is  12;,  per  cent.;  In  Boston,  110 
per  cent  and  In  Philadelphia  To  per  cent 

A  little  farther  to  the  west  Cleveland  shims  a  healthy  Increase 
of  1J0  per  cent  ;  Pittsburgh  follows  with  so  per  cent.,  and  Tolado 
«0  per  cent.  In  the  middle  weat.  Chicago,  which  ranks  as  the1' 
third  largest  of  the  4,000  Overland  dealers,  shows  a  growth  in 
sales  of  6i  per  cent.  Kansas  City,  the  second  largest  Overland 
distributing  point,  is  using  half  again  aa  many  an  as  'It  did 
during  the  same  period  of  last  year  Milwaukee  is  raining  one- 
third  ahead  of  Its  record  of  a  year  ago. 

New  York  City,  Feb.  15— The  Willys-Overland  Co.  reports 
to  the  New  York  Stock  Exchange  for  the  5  months  ended 
November  30,  1914,  as  follows: 

Fronts  for  period  after  deducting  maintenance,  deprecia- 
tion, etc  U.jos.nr.r. 

Interest  •   126, 5S2 

Net  Income   3.1S1,*72 

Preferred  dividends    '  8»|«is 

ividends    «i)n,n<i« 

of  preferred  stock   S3.JSS 



Moon's  Jan.  Business  Gains  28.24  Per  Cent. 

St.  Louis,  Mo.,  Feb.  16 — The  Moon  Motor  Car  Co.  reports 
a  gain  of  28.24  per  cent,  during  the  month  of  January  just 
passed,  with  the  corresponding  month  last  year.  The  ship- 
ments of  1915  models  during  the  first  month  of  this  year  wen- 
valued  at  $347,912.07  as  against  $271,278.47  during  the  same 
month  in  1914,  which  is  a  gain  of  $76,633.60. 

Buffalo  Concerns  Increase  Working  Force 

Buffalo,  N.  Y.,  Feb.  16— The  Pierce- Arrow  Motor  Car  Co., 
which  ordinarily  employs  about  5,000  workmen  when  running 
at  full  capacity  now  again  is  running  full  time  and  the  force 
of  workmen  gradually  is  being  increased.  Local  selling 
agents  for  various  motor  companies  now  are  reporting  con- 
stantly increasing  sales.  The  American  Automobile  Body 
Co.,  of  Buffalo,  has  received  a  contract  to  construct  for  the 
Franklin  company  3,000  automobile  bodies.  This  contract  is 
one  of  the  largest  made  this  year  and  in  order  to  execute  the 
contract  a  large  force  of  workmen  will  have  to  be  maintained 
for  about  1  year. 

Syracuse,  N.  Y„  Feb.  15 — A  great  increase  in  orders  and 
business  generally  is  reported  by  the  Brown-Lipe  Chapin  Co., 
whose  bevel  gear  and  differential  plants  are  very  active  at 
present.  The  Brown-Lipe  Gear  Co.  also  reports  an  increase 
in  demand  for  complete  transmissions.  Both  concerns  an- 
ticipate a  busy 


National  Carbon's  Income  $2,215,880 

New  York  City.  Feb.  15— The  National  Carbon  Co..  which 
closed  its  fiscal  year  on  December  31,  1914,  reoorts  a  net 
income  of  $2,215,880.18.  Out  of  this  income  the  comoanv 
disposed  of  $372,750  on  preferred  stock  dividends:  $582.<»30 
on  common  stock  dividends;  charges  for  depreciation.  $:!89.- 
872.70;  reserve  for  bonus  to  employes,  subscribers  to  com- 
mon capital  stock,  $25,000;  customers'  accounts  written  off. 
819,708.78;  and  a  balance  credited  to  the  profit  and  loss 
account  amounting  to  $825,618.70. 

Thr    company   now    h;,s   ten    factories   in    operation    which  are 


Automobile    Securities  Quotations 

NEW  YORK  CITY.  Feb.  16— The  general  tone  of  the  auto- 
mobile securities  market  during  the  past  week  was  con- 
siderably stronger  than  that  which  prevailed  during  the 
preceding  period,  only  a  few  of  the  stocks  showing  a  decline 
in  value.  Kelly-Springfield  Tire  and  Maxwell  were  both 
strong  while  many  other  gains  were  recorded.  Some  of  these 
might  be  mentioned  as  follows:  Kelly-Springfield  Tire  com- 
mon, 1  point  first  preferred,  2,  second  preferred,  5;  Max- 
well common,  5  1-4,  first  preferred,  3-4,  second  preferred, 

I  3-4;  Portage  rubber  common,  4,  preferred,  5;  and  Packard 
preferred,  2. 

,  1914  

Bid  Asked 

Ajax  Crich  Ruhbe.   Co.  com   290 

Arax-C.ricb  Ruhl.tr  («.  pfd   99 

Animinuit)  (  u stings  i>fii.  . .  . 

J.  1.  Cw  ,.(<!  

Chalmi-rn  Motor  Co.  com.,. 
Chalmrr*  Motor  Co.  pfd.  ,  . 
Electric  Storage  Battery  Co 

•Firestone  Tire  4  Rubber  Co.  com   270 

Pire»tonc  Tire  &  Rubber  (u    pfd-....  109 

Crencral  Motor*  Co.  cr.m   60'j 

General  Motor*.  Co.  pfd   89lj 

B.  F    Goodrich  Co.  com   23 

II  I-"    Goodrich   Co    pfd   R* 


97 
9; 


in.' 

100 


91 

94 


-  1»1&  — . 
Bid  Asked 

250 
10'J 
05 


Net 
Ch'8e 


lioodvear  Tire  A  Rubber  Co.  com   210 

<Mio.lyc.iT  Tire  &  Rubber  Co    fifr!   Of,', 

•;«•»  &  Flavin,  Inc.,  pfd   90 

Intefruttional  Motor  Co,  com  

international  Motor  Co.  pfd  

Kelly, Springfield  Tire  Co.  com........ 

KellyrSprinutie!rl  Tire  Co.  In  pfd  

Krllv-Sprinirneld  Tire  Co,  2d  pfd  

Masw*3tt^lotor  Co,  com.  .    5 

Nf  axwrjFjfntor  Co.  l?t  pfd...   27 

MwwMj»1otor  Co.  2d  pfd   S  -  j 

Miller  Hnbber  Co  com..  

Miller  Rubber  Co.  pfd  

New  IVparture  Mfg.  Co.  com    !2<t 

New  l)e|*arture  Mfs.  Co.  jid  ,  103 

Packard  Motor  Car  Co    com.  ...   

Packard  Motor  Car  Co.  pfd   94 

Prerlenn  Motor  Car  Co.  com  ,  IS 

Perries*  Motor  Car  Co  pfd   75 

Portage  Rubber  Co.  com  

Portatre  Rubber  Co.  pfd  

*  Reo  Motor  Truck  Co   7W 

•Reo  Motor  Car  Co   1  7 *a 

Splitdnrf  Electric  Co    pfd     4<l 

Stewart  Warner  Speed.  Corp   com.  ...  55 

Ste»art  Warner  Speed.  Corp.  |>l'<i   <J# 

Studebaker  Corporation  com...    2'j'4 

Studrbakrr  C 'orporatu  n  pfd.   1-4'. 

Smnrlutt  Tire  S  Rut  Wi  Co   Tli 

Trxn  Company  

V.  S.  Rubber  Co  com    591, 

V.   S.    Rubber   Co.   pfH  101  li 

Vacuum  Oil  Co   214 

White  Company  pfd   115 

Wiltv*OverUitd  Co.  turn   64 

Willy.  Overland  Co   pfd    92 

•!',r  value  »H1;  all  other*  S 100  par  value. 
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manufacturing  lighting  carbons,  carbon  brushed.  c:irbon  electrodes, 
carbon  specialties,  wet  batteries,  flashlights  and  flashlight  bat- 
teries, standard  dry  batteries,  storage  batteries,  electric  starter,, 
automobile  accessories  and  srwclaltlcs  The  company  is  com- 
ptetliig  a  large  new  factory  In  I<ong  Island  City,  which  will  furnish 
for  the  American  Ever  Ready  branch  increased  facilities 

1'ndcr  the  authority  of  a  resolution  adopted  by  the  stockholders 
ii t  their  meeting  on  February  16,  19H.  the  executive  committee 
offered  tn  the  company's  employes  thr  r,,oriii  shares  of  common 
capital  stock  set  aside  for  that  purpose  The  plan  of  distribution 
provides  that  faithful  employes  are  entitled  to  subscribe  for  the 
stock  at  par,  and  that  they  shall  be  given  from  3  to  .'•  years  In 
which  to  complete  their  iwiyments  A  Imnus  of  $T,  per  shnrc  per 
year  will  be  credited  to  the  accounts  of  employes  who  are  sub- 
scribers, for  service  during  the  5  years  over  which  the  profit 
sharing  plnn  extends  Subscriptions  have  lieen  accepted  from 
J.2S4  employes 

Uninterrupted  Service  for  Krit  Owners 

Detroit,  Mich.,  Feb.  15 — Within  the  next  10  days  Samuel 
Winternitz  &  Co.,  Chicago,  who  purchased  the  assets  of  the 
bankrupt  Krit  Motor  Car  Co.,  and  of  the  Krit  Sales  Co.,  will 
announce  the  new  officers  of  the  re-orR-anized  Krit  Motor  Car 
Co.,  the  business  of  which  will  be  continued  in  the  present 
plant.  A  letter  has  been  sent  to  the  dealers  which  reads 
partly  as  follows: 

"Wr  are  not  in  a  position  Just  yet  to  advise  you  thr  exact  plan* 
r.-KanlltiK  the  marketing  of  cars  for  19 IT,.  WV  hop*,  however,  to  be 
able  to  Rive  ynu  definite  Information  verv  shortly.  In  the  mean- 
time,  the  Bervlce  department  will  be  carrlei]  on  the  same  as  before 
the  receivership  Krit  dealers  will  receive  the  same  discounts  and  In 
every  way  will  be  taken  care  of  the  same  as  before  the  ju-tiod  of 
r.  ir  K.mliMtlcin     The  terms  of  rasli  in  ad\ar.ce.  w  hich  have  uc.verne.1 
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Reports    for    the  Week 
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Market 

NEW  YORK  CITY.  Feb.  17— Market  prices  this 
were  more  or  less  steady.  There  were,  however,  n  few 
changes  which  were  of  importance.  Kansas  petroleum  came 
down  from  $0.55  to  $0.40  a  barrel  and  antimony  and  lead 
went  up  J0.01  1-2  and  $0.05,  respectively.  Tin  closed  nt 
$36.13  per  100  pounds  at  a  gain  of  $0.38.  The  rest  of  the 
metals  and  oils  and  lubricants  experienced  no  changes.  The 
copper  demand  was  light  in  both  the  domestic  and  foreign 
markets,  with  prices,  except  for  jobbing  lots,  almost  entirely 
nominal.  Rubber  continues  firm  with  an  increased  demand 
reported  from  the  manufacturers.  The  market  retained  a 
firm  tone  and  prices  were  in  all  instances  apparently  well 
maintained. 

Material  Wed. 

Antimony    *  - .  -  •  -17 
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American  Steel  Foundries  Enter  Field 

Chicago,  III.,  Feb.  15 — The  American  Steel  Foundries 
have  established  a  department  especially  for  handling  the 
business  of  automobile  builders  in  connection  with  the  gen- 
era! steel  castings  used  in  construction,  and  especially  then- 
new  types  of  steel  wheels. 

H.  K.  Gilbert,  Fisher  Bldg.,  Chicago,  has  been  appointed 
special  sales  agent  for  this  department. 

English  Dealer  Here  for  Car  Agencies 

New  York  City,  Feb.  16— Guy  Lewin,  head  of  Guy  Lewin, 
Ltd.,  London,  landed  here  today.  He  will  proceed  at  once  to 
Buffalo,  where  he  will  be  the  guest  of  George  Houk,  the  wire 
wheel  manufacture-.  He  will  then  iourrey  tn  Detroit  where 
rn  will  stay  at  the  Hotel  Statler.  It  is  understood  that  Mr. 
Lewin  is  confident  of  his  ability  to  do  gcod  business  in  Eng- 
land with  American  cars  and  accessories,  and  the  immediate 
object  of  his  visit  to  this  country  is  to  find  new  agencies  for  a 
car  or  cars  selling  for  less  than  $1,000. 

One  of  the  first  big  dealers  in  the  British  automohile  trade 
was  Sir  Charles  Friswell  who  established  a  large  depot  in 
Ixindon  and  made  from  his  business  a  considerable  fortune. 
Some  time  ago  on  his  retirement  the  concern  rmssed  into  the 
hands  of  Guy  Lewin,  who  was  Sir  Charles'  chief  of  staff,  and 
more  recently  on  a  reorganization  of  the  whole  business  it 
became  Guy  Lewin,  Ltd.,  instead  of  Friswells. 

Diamond  and  Lee  Reduce  Tire  Prices 

New  York  City,  Feb.  13 — The  revision  of  tire  lists  still 
continues  though  not  all  manufacturers  have  as  yet  been 
heard  from.  Since  last  week,  two  more  makers  have  an- 
nounced revised  lists,  these  being  Lee  and  Diamond.  The  new 
lists,  together  with  the  old  ones  on  some  of  the  more  popular 
sizes  are  given  herewith.  ....       ■    .  .     ,  , 

The  list  of  makers  who  have  revised  their  schedules  fol- 
lowing the  revision  made  by  Goodrich  now  includes  Braender, 
Firestone.  Fisk,  United  States,  Goodyear,  Kelly-Springfield, 
Ajax  and  Pennsylvania.  The  companies  which  have  not  yet 
made  formal  announcement  include  Batavia,  Fede*al.  Miller, 
Republic  and  some  others.  Lee  and  Diamond  rhniges  are 
,  the  table,  both  former  and  present  p-tees  being  given: 
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Iowa  Registration 
Doubles  in  2  Years 

Increase  of  34,000  Cars  Made 

Over  1913— Big  Crops  Predict 

1915  Will  Be  Banner  Year 

DES  MOINES,  IA.,  Feb.  15—  Statistics  of  Iowa's  auto- 
mobile grow  th,  just  issued  by  the  state  insurance  de- 
partment, show  that  the  automobile  population  of  the  state 
has  almost  quadrupled  in  3  years,  that  it  has  more  than 
doubled  in  2  years,  and  that  the  increase  of  1914  over  1913 
was  more  than  34,000.  Following  this  period  of  remarkable 
growth,  it  is  predicted  that  the  present  year  will  be  the  great- 
est automobile  year  in  the  history  of  the  state  because  of 
uniformly  favorable  conditions,  an  excellent  financial  situ- 
ation, and  the  universal  interest  in  the  automobile. 

Th<!  Hulomobile  registration  for  Iowa  In  1?11  was  2S.131  ;  In 
1912.  44,«L'n;  In  1»13.  71.717;  in  ISM,  108.OS7. 

Kverv  indication  point  a  to  larger  automohile  salea  In  Iowa  in 
191  r.  than  in  any  previous  year.  Iowa  people  never  had  ao  much 
money  in  their  pockets  a*  now.  I.axl  years  crops,  which,  ac- 
cording to  the  Iowa  Dept.  uf  Agriculture,  were  worth  $3.ri7.S19,- 
300,  are  $.' 0,ftuii,(i00  more  In  value  than  the  crop*  of  1913  and 
f fc$,Ai)O,0nn  in  value  over  the  crop*  of  1*12.  Much  of  last  year's 
cruris  Is  still  on  hand  nnrl  moving  at  war  time  prices. 

War  condltlonn  have  had  no  bad  effect  on  Iowa.  The  Increas- 
ing- price*  of  food  muffs  are  Just  what  the  Iowa  farmer*  want  for 
It  is  food  stuffs  that  they  have  to  m-11  and  the  result  Is  that  Iowa 
prosperity  is  greater,  perhapa,  now  than  at  any  previous  time 
in  the  history  of  the  state. 

Ky.  1914  Registrations  Increase  64  Per  Cent. 

Louisville,  Ky.,  Feb.  15 — During  1914,  the  automobile 
experienced  its  most  prosperous  year  in  Kentucky,  the  regis- 
trations in  the  office  of  the  Commissioner  of  Motor  Vehicles 
showing  an  increase  over  1913  of  automobiles  alone  of  62  per 
cent,  and  if  motorcycles  are  included  the  increase  is  73  per 
cent.  According  to  Hugh  Ramsey,  deputy  commissioner  of 
Motor  Vehicles,  there  will  be  20,000  machines  registered  in 
this  state  by  January  I,  1916. 

15,000  Pennsylvania  Farmers  Own  Cars 

York,  Pa..  Feb.  13 — Seven  per  cent,  of  the  farmers  of 
Pennsylvania  own  automobiles  according  to  the  figures  com- 
piled by  L.  H.  Wible,  chief  of  statistics  of  the  Pennsylvania 
Department  of  Agriculture,  from  reports  made  to  him  from 
every  county  in  the  state.  It  is  estimated  by  him  that  at  least 
15,000  automobiles  are  owned  on  farms  and  they  are  em- 
ployed not  only  for  getting  about  to  make  purchases  and  for 
pleasure,  to  go  to  church  and  meetings,  but  for  marketing 
and  hauling  purposes.  It  is  his  belief  that  this  year  will 
see  a  big  increase  in  the  number  of  automobiles  owned  by 
farmers,  who  are  getting  good  prices  now  and  for  whose  use 
many  makes  of  cars  are  being  manufactured. 

Chicago,  III.,  Feb.  15 — Registrations  in  the  state  of 
Illinois  during  1914  amounted  in  number  of  131,140.  There 
were  18,000  licenses  granted  to  chauffeurs. 

Fisk  Adds  $500,000  Preferred  Stock 

Chicopee  Falls,  Mass.,  Feb.  12 — The  stockholders  of  the 
Fisk  Rubber  Co.,  at  a  meeting  held  on  February  10  in  this 
city,  authorized  an  additional  lot  of  $500,000  preferred  slock, 
which  will  be  sold  for  the  company  on  commission  by  a  Bos- 
ton banking  house.  The  proceeds  of  the  new  stock  will  be 
additional 
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France  Our  Best  Customer  in  December 


Buys  969  Motor  Vehicles— United  Kingdom  Second 
with  850  — No  Cars  Shipped  to  Germany  or 
Italy  in  That  Month  _  Detailed  Export  Statistics 


WASHINGTON,  D.  C,  Feb.  13— Supplementing  the  gen- 
eral figures  of  exports  of  motor  cars  during  December 
and  the  calendar  year  ending  that  month,  as  published  in 
last  week's  issue  of  The  Automobile  the  following  detailed 
"K"J"es  will  be  found  of  interest  to  the  automobile  trade. 

The  feature  of  the  month's  export  business  was  the  large 
number  of  trucks  shipped  abroad,  the  number  being  1,279 
and  the  value  $3,387,729.  For  the  12  months'  period  the 
number  of  commercial  cars  exported  was  3,430,  the  value 
of  which  was  $8,985,756.  This  was  a  tremendous  increase 
over  the  corresponding  figures  for  1913,  which  showed  that 
during  December  of  that  year  eighty-eight  commercial  cars 
were  exported,  the  value  being  $100,660,  while  during  the 
calendar  year  the  number  was  1,009  and  the  value  $1,6811,807. 

On  the  other  hand  export*  of  pleasure  ears  showed  a  marked 
decrease.  In  December,  1913.  the  number  shipped  abroad  was 
2.301.  valued  nt  12.Mlj.4S*,  while  in  December  lust  the  number 
had  rallen  to  1.297  and  the  value  to  1998.698.  During  the  calendar 
year  the  shipments  dropped  from  25.880.  valued  at  I25.343.S44 
In  1913.  to  22.335.  valued  at  $19,521,708,  in  1914. 

France  was  the  largest  purchaser  of  cars  from  this  country 
during-  December,  that  country  taking  9(59.  valued  nt  12.5S8.S22. 
The  United  Kingdom  ma  second  with  850  cars,  valued  aj 
$1,097,007,  while  third  place  was  taken  by  British  Oceania,  with 
285  cars,  valued  at  $222,975.  No  cara  were  shipped  to  cither 
Germany  or  Italy  during  December,  while  In  December  a  year  ago 
Germany  Imported  58  cars  from  this  country,  the  value  of  which 
was  $45,810.  while  Italy's  purchases  amounted  to  12  cars,  valued 
at  $11.2J«.  The  war  conditions  are  also  reflected  in  Mexico's 
purchases  of  cara  from  this  country,  only  7  being  shipped  to  that 
■country  in  December  last,  the  value  of  which  was  $9.«60,  while 
In  December  a  year  ago  the  number  was  14,  and  the  value  $21,254 

Looking  over  the  year's  export  business  the  figures  show  that 
the   United  Kingdom  was  our  largest  purehaaer  of  cars,  taking 


K.799  mnchlnos.  valued  at  $fi.S*l.r,ll  during  the  12  month,  of  1914 
Other  large  huyers  of  American  cars  during  the  year  were  Canada, 
with  4,214  cars,  valued  at  $5,347,147.  France.  2.S1S  cara.  valued 
at  $5,099,425;  Brltlah  Oceania,  3,475  cars,  valued  at  $2,951,825. 
various  European  countries  not  separately  enumerated,  2.785  cars, 
valued  at  $3,411,100;  Asia  and  other  Oceania,  1,414  cars,  valued 
at  $1,425,55$. 

The  detailed  figures  of  exports  for  the  periods  under  considera- 
tion are  given  in  the  accompanying  table. 

German  Bearing  Embargo  Reported 

New  York  Cm,  Feb.  16— It  is  reported  that  Germany  has 
placed  a  total  embargo  on  the  exportation  of  ball  bearings. 
If  this  be  true,  that  this  will  seriously  affect  the  business  of 
importers  in  this  country  is  the  opinion  of  the  majority  of 
those  engaged  in  this  business.  It  is  stated  by  several  that 
considerable  difficulty  is  had  even  at  the  present  time  in  se- 
curing bearings  of  certain  sizes  from  the  countries  at  war. 
These  are  generally  the  larger  bearings  and  according  to  one 
importer,  notably  in  the  sizes  having  an  internal  Dore  of 
.75  or  1.5-inch.  With  this  situation,  as  it  stands  and  con- 
sidering the  probable  effect  of  the  embargo,  it  is  certain  that 
American  makers  or  those  dealing  in  bearings  imported  from 
other  neutral  nations  will  secure  some  of  this  business. 

According  to  the  Barthel  and  Daly  company,  the  embargo  Is  not 
likely  to  last  long  enough  to  seriously  affect  the  stock  of  those  who 
have  prepared  themselves  for  a  shortage.  The  J.  S.  Bretx  Co.  states 
ihnt  it  had  heard  nothing  of  such  an  emhargo.  Marburg  Bros 
are  of  the  opinion  that  such  an  embargo  would  seriously  affect 
the  companies  that  are  importing  from  the  affected  area  with,  of 
course,  a  corresponding  rise  in  the  business  of  those  securing 
bearings  in  America  or  unaffected  countries,     The  Norma 


EXPORTS  \-  

Number 

Automohiles: 

France    120 

Germany    58 

Italy    12 

United  Kinedom    648 

Other  Europe    160 

Canada      227 

Mexico    14 

West  Indies  an  J  Bermuda.  ,  .  72 

South  America   239 

nriti»h  Oceania    495 

A»i»  and  other  Oceania   137 
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Value 

$100,418 
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25.277 
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921 
1.017 

314 
S.152 
1346 
6.051 

227 
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2.713 
3.564 
2.367 
2.190 
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and  Preceding  12  Months 

12  months  ending  I'ecemtie 


Value 

$710,149 
H57.10.I 
270,31  < 
3.966,600 
1.571.678 
8,177.256 
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3.008,04  • 
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$2,153,144 
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26.8X9 

$27,030,451 

$99,061 
441,795 
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550-.833 

$16,022 

4,936 
14,717 

53,633 

$182,852 
14.5245 
6.341 
16. J  66 
80.811 

•          •  s 

$295,474 

$300,890 

$3,910,688 

7 

..... 
•  ■•  •  * 

I 

$16,107 
16,107 

196 
81 
«.< 
54 
76 

$467,167 
214.701 
1  53,030 
161,667 
158.299 

$93,655 

16 

$38,572 

492 

$1,154,873 

$96,566 
23,057 
74.186 
22.811 
5.437,668 

11.583.797 

559,613 

$74,712 
215.904 
50.787 
9,564 
S.138,953 

28.975 

1,508,946 
4.870,203 
36.420.921 

iisjggSi 

$?'»2.543 
2.129.681 

67.430 

.16.737.<>" 

3.103,013 

$5,721,718 

$5,518,895 

$84,901,600 

Sum  bet 

2,816 
1 ,06J 

235 
6,799 
2,785 
4.214 
88 

646 
1.149 
3.475 
1.454 
1.041 

25.765 


1914 


7' 
12 
106 
60 
47 

296 

2,015,158 
2.275,540 
18,663,f  " 


19.118.066 


Value 

$5,099,452 
799,552 
160,058 
6,891.511 

111.344 
525,062 
863,360 

2.-J55.S2? 
1.425.556 
917.097 

$28,507,464 


$301 
S1.9I7 
,458,777 
866.909 
76,581 
156,235 
674.306 


$3,315,116 


$150,61* 
21,979 
1 15,718 
153.413 
51.595 

$<93.305 

856.976 
337.128 
70.472.704 


_i_.«6.7;o 

$74,693,332 


Digitized  by  Google 


February  18,  1915 


THE  AUTOMOBILE 


a43 


tun,  state*  tlial  the  larger  bearings  are  scarce  but  that  no 
trouble,  relatively  .-.leaking,  has  been  had  In  bringing  the  Htnaller 
l.eartngs  Into  tills  country  According  to  thin  company,  there  I* 
little  doubt  but  that  Germany  will  continue-  to  allow  the  exporta- 
tion of  small  bearing*  The  Iliebe  company  states  that,  while  cer- 
tain Biles  are  missing,  it  Is  because  the  manufacturer  ban  not  been 
able  to  secure  the  raw  material  from  the  (it-rmnn  mills  because  this 
material  has  been  used  for  purpowa  other  than  the  manufacture 
of  bearings.  This  .ituatlon.  it  is  expected,  will  be  shortly  relieved 
t.y  supplies  from  the  mills  which  will  furnish  their  regular  cus- 
•omers  with  chrome-nl.fcel  steel.  The  8.  K  K.  company  states  thai 
there  seems  to  be  a  shortage  in  the  three-quarter  and  14 -Inch 
Internal  bore  bearings 

The  Rhtnelaiid  Machine  Works,  who  received  a  cablegram  from 
Germany  to  the  effect  that  this  embargo  had  been  declared.  I*  of 
the  opinion  that  no  more  ball  bearings  will  be  exported  from  that 
•onntry,  with  the  effect  that  Uerman  dealers  here  wdl  be  troubled 
by  a  shortage  and  the  extra  demand  on  the  domestic  makers  will 
ause  a  rise  In  price  The  1  leas- Bright  company  had  not  as  yet 
•leard  of  the  embargo,  but  ..wing  to  a  large  stock  added  to  the  bear- 
ings that  are  made  In  America,  does  not  believe  that  the  consc- 
iences will  be  serious 

Rubber  Control  Committee  Appointed 

New  York  City,  Feb.  16 — The  Rubber  Club  of  America 
has  opened  rooms  in  the  Whitehall  Bldg.,  17  Battery  Place, 
this  city,  to  handle  imports  of  rubber  more  readily.  Sir 
Richard  Crawford,  the  official  representative  of  the  British 
Government  sent  to  the  United  States  to  handle  the  situation 
arising  out  of  the  various  embargoes,  recently  called  upon 
the  club  to  aid  in  enforcing  the  agreements. 

Immediately  upon  receipt  of  this  Information  the  executive  com- 
mittee of  the  club  appointed  a  special  committee  to  be  known  us  the 
^bber  control  committee,  which  is  constituted  as  follows :  C.  T. 
Wilson,  chairman.  C.  T.  Wilson  Co.  crude  rubber  Importers.  W.  J 
Kelly,  Arnold  A  Zless.  277  Broadway,  crude  rubber  Importers  ;  B  O 
Work,  president  of  the  B.  F,  Goodrich  Co  ,  Akron.  O  .  Henry 
spjadone.  president  of  the  Gutta  Percha  A  Rubber  Mfg.  Co..  New 
Tork  City:  O.  B.  Hodgman.  president  of  the  Kubber  Club  of 
America  and  president  of  the  Hodgman  Rubber  Co.  of  New  York 
W.  E  Bruyn.  president  of  the  Rubber  Trade  Assn.  of  New  York, 
f  L.  Llttlejohn  A  Co  .  crude  rubber  Importers.  129  Front  street.  New 
Vork. 

In  regard  to  shipments  of  rubber,  it  Is  reported  that  there  is  a 
ireat  improvement  since  the  lifting  of  the  embargo.  The  first  sub- 
stantial shipment  of  plantation  rubber  from  Great  Britain  since 
•he  lifting-  of  the  embargo  was  on  the  Menominee,  which  arrived  last 
■veek  with  22.000  cases,  approximately  2.2r.O,flOO  pounds,  the  greater 

•  rr  of  which  will  be  Immediately  put  to  use. 

New  Record  in  Petroleum  Exports 

New  York  City.  Feb.  15 — The  United  States  exported  in 
Great  Britain  in  the  last  3  months  of  1914,  96,400,000  gal- 
lons of  petroleum,  or  about  85  per  cent,  of  the  total  which 
amounted  to  103,000,000  gallons. 

A  new  record  was  reached,  total  Imports  of  petroleum  products 
nto  the  United  Kingdom  amounting  to  approximately  4«o.O0O.OQO 
gallons,  an  Increase  of  J5.000.000  gallons  over  the  previous  year  and 
105.000,000  above  the  1912  figure*  Of  motor  gasoline  there  were 
imported  120.500.000  gallons,  nearly  20,000,000  more  than  in  1913. 
md  of  this  quantity  f.7.000.000  gallons  came  from  the  fur  F.a»t 
md  4J.000.000  from  the  United  States. 

In  normal  times  England  draws  Its  petroleum  supplies  from  four 
principal  sources,  America,  East  Indies,  Russia  and  Roumanla.  In 
1913  the  United  States  and  Mexico  supplied  <7  per  cent.,  the  far 
East  14  per  cent,  and  Russia  and  Roumanla  8  per  cent.  each.  I>ur- 
,iur  the  last  J  months  of  1914  the  United  Kingdom  drew  practically 
all  her  supplies  from  America.  Up  to  the  end  of  September.  England 
had  received  from  the  United  States  229.000,000  gallons  of  petroleum 
products,  and  at  the  end  of  the  year  this  figure  had  Increased  to 
317. 700,000  gallons,  while  from  the  far  East  only  r.,rti>«.(l(ii)  gallons 
••cere  Imported  during  the  last  3  months. 

Petroleum  production  in  the  United  States  during  1914  amounted 
io  292,000.000  barrels,  a  gain  of  13  per  cent,  over  1913.  the  produc- 
tion in  that  year  amounting  to  248,446.230  barrels. 

New  York  City.  Feb.  16— The  officers  and  directors  of  the 
Electric  Vehicle  Assn.  of  America  gave  a  dinner  at  Del- 
monico's  last  night  to  their  past  president,  F.  W.  Smith.  At 
the  conclusion  of  the  dinner,  a  surprise  to  Mr.  Smith,  an  ad- 
dress was  made  by  J.  F.  Gilchrist,  of  the  Commonwealth 
Edison  Co.,  Chicago,  111.,  who  succeeds  Mr.  Smith  as  presi- 
dent. J.  H.  McGraw,  of  the  McGraw  Publishing  Co.,  and  J. 
W.  Lieb,  vice-president  of  the  New  York  Edison  Co.,  made  ad- 
dresses, both  speaking  on  the  relation  of  the  central  station 
to  electric  vehicle  development. 


Sparks- Withington  Wins 
Horn  Suit 

Court  of  Appeals  Rules  That 
Sparton  Horn  Does  Not 
Infringe  Hutchinson  Patents 

NEW  YORK  CITY,  Feb.  12— Affirming  the  decision  of  the 
lower  court,  and  dismissing  the  bill  of  complaint  with 
costs.  Judge  Coxe  of  the  U.  S.  court  of  appeals  for  the  second 
circuit  has  handed  down  a  decision  in  favor  of  the  Garland 
Automobile  Co.  on  the  appeal  made  by  the  Lovell-McConnell 
Mfg.  Co.  It  will  be  remembered  that  the  Lovell-McConnell 
company  brought  suit  against  the  Garland  concern  in  the 
U.  S.  district  court  for  the  southern  district  of  New  York, 
charging  infringement  of  three  patents  granted  to  Miller 
Reese  Hutchinson  covering  horn  construction,  by  the  sale  of 
cars  equipped  with  the  Sparton  horn.  The  decision  handed 
down  in  this  court  in  favor  of  the  Garland  company  was 
appealed  by  Lovell-McConnell. 

In  the  appeal  five  claims  were  involved,  three  of  patent  No 
923.04S.  being  claimed  17.  24  and  27.  claim  22  of  patent  923,049 
and  claim  47  of  patent  92.1.122.  all  of  which  have  to  do  with  the 
construction  nnd  operation  of  the  diaphragm  and  other  elements 
in  a  horn,  the  frequency  In  amplitude  of  vibration  of  the  diaphragm 
and  the  resulting  alarm  note  being  a  feature 

In  his  decision  Judge  Coxe  said,  referring  to  the  decision  handed 
down  last  June  against  the  Lovell-McConnell  company  nnd  In 
favor  of  the  Automobile  Supply  Mfg.  Co.,  "All  of  these  claims 
were  in  Issue  in  the  former  action.  In  that  case  we  reach  the  con- 
clusion that  'the  broad  claims  In  controversy  of  the  Hutchinson 
patents  are  invalid  and  the  claims  that  cover  specific  details,  if 
valid,  are  not  Infringed."  Other  statements  made  by  Judge  Coxe 
In  his  decision  are : 

'The  only  new  evidence  is  a  series  of  experiments  by  Professor 
Webster  tending  to  show  that  the  vibrations  of  the  Klaxon 
diaphragm  are  different  than  those  of  the  Pierman  diaphragm. 
(Referring  to  the  Herman  horn  produced  In  evidence  In  the 
previous  suits  i  .  .  These  experiments  show  learning  and  In- 
genuity and  are  Interesting  from  a  scientific  point  of  view  but 
are  too  technical  and  refined  for  practical  application  to  the 
pen-sent  controversy.  .  .  In  short,  we  think  the  test  proposed 
.  too  technical  for  a  practical  adoption  In  patent  cases. 
It  would,  if  permitted,  enable  the  patentee  to  contend  successfully, 
that,  although  his  combination  is  shown  In  the  prior  art,  he  Is 
entitled  to  a  monopoly  because  he  uses  better  material,  because 
his  machine  is  on  a  much  larger  scale  and  is  more  scientifically 
constructed  than  the  one  which  preceded  It.  Conceding  all  that 
Professor  Webster  says  to  be  true,  we  do  not  think  It  requires 
a  modification  of  our  former  decision.  If  all  the  new  testimony 
had  been  In  the  former  records  the  result  would  have  been  the 

In  accordance  with  Its  announcement  In  February,  1913.  to  the 
effect  that  it  would  shield  Ita  clients  in  any  suits  brought  against 
them  because  of  using  or  selling  Sparton  horns,  the  Sparks- 
Wlthington  Co..  Jackson,  Mich.,  fought  the  case  for  the  Garland 

company. 

Trenton,  N.  J.,  Feb.  16 — An  amendment  to  the  "Seven 
Sisters"  anti-trust  laws,  designed  to  permit  corporations  to 
hold  stock  in  other  corporations  for  investment  purposes  only 
has  been  passed  by  the  Senate. 

Trenton,  N.  J.,  Feb.  16—  The  bill  which  was  introduced 
in  the  Legislature  at  Trenton  by  Assemblyman  Peacock, 
seeking  to  repeal  the  present  motor  vehicle  reciprocity  law, 
was  defeated  by  a  vote  of  11  to  44  on  February  9.  Assembly- 
man Oliphant,  who  was  one  who  favored  the  bill,  stated  that 
the  New  Jersey  roads  cost  the  taxpayers  of  the  State  ap- 
proximately $3,000  a  year  per  mile  to  maintain. 

Master  to  Pass  on  Carbureter  Damages 

Detroit.  Mtra..  Feb.  IS — The  statement  made  In  the  last  Issue 
of  Thk  AliTonomt.it  In  the  report  of  the  decision  In  the  Stromberg- 
Zenith  patent  suit  to  the  effect  that  the  former  company  can  collect 
a  royalty  on  the  two  models  of  Zenith  carbureters  which  Judge 
Sanborn  held  were  Infringements  Is  misleading  to  a  certain  extent, 
The  Zenith  company  points  out  that  the  matter  has  been  referred  to 
a  master,  who  will  pass  upon  the  question  of  damages  which  the 
Stromberg  company  may  have  sustained  by  reason  of  this  Infringe- 
mont  and  that  not  until  such  dnmages  shall  have  been  ascertained 
'he  Chicago  concern  collect. 
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Orders  Filed  for  130 
Army  Trucks 

Four  Wheel  Drive  Increases  Force — 
1,000  Motors  Ordered— A 
Sleeve- Valve  Eight 

CLINTONVILLE,  WIS.,  Feb.  15— The  Four  Wheel  Drive 
Auto  Co.,  Clintonville,  Wis.,  has  booked  orders  for  130 
four-wheel-drive  army  cars  for  immediate  delivery  and  is 
working  its  plant  with  increased  forces.  The  company  has 
placed  an  order  with  the  Prime  Steel  Co.,  Milwaukee,  for 
crucible  steel  castings  which  is  the  largest  single  order  the 
Milwaukee  concern  nas  ever  booked.  The  exact  source  of 
the  big  orders  recently  booked  is  not  revealed,  but  is  supposed 
to  be  both  for  American  and  foreign  army  account. 

Port  Huron,  Mich.,  Feb.  10 — An  order  for  1,000  four- 
cylinder  motors,  3  3-8  by  3  3-4,  has  been  received  by  the 
Port  Huron  Construction  Co.,  from  the  Regal  Motor  Car  Co., 
Detroit.  Another  order  for  a  large  number  of  eight-cylinder 
motors  for  the  same  company  has  also  been  received.  Both 
motors  were  designed  by  Sidney  G.  Jenks,  general  manager 
of  the  local  manufacturing  concern. 

Pilliod  Is  First  Sleeve-Valve  Eight 

Toledo,  O.,  Feb.  12— The  Pilliod  eight-cylinder  car  which 
was  shown  for  the  first  time  in  public  at  the  opening  of  the 
recent  annual  local  automobile  snow,  in  the  Terminal  build- 
ing, is  designed  by  C.  J.  Pilliod,  a  local  mechanical  engineer 
known  as  a  designer  of  internal  combustion  engines  and  also 
as  a  railroad  engineer. 

The  cylinders  arr  cast  iii  two  blocks  of  fours,  at  an  angle  nf  r>0 
degrees  ami  have  a  3-lnch  bore  and  '.-Inch  stroke.  The  motor  is 
of  the  sleeve  type  ami  there  air  rrn  push  rods  or  rocker  arms. 
The  bearings  are  adjustable.  The  carbureter  is  a  Rnyfleld.  The 
clutch  Is  a  cone.  Water  circulation  is  ol  the  thcrmn-syphon  type. 
The  lubrication  is  r.on-clrculating  splash.  The  Atwnter  Kent  Igni- 
tion system  Is  used,  The  starting  system  Is  the  1'  S.  I.  The 
Warner  transmission  is  beinir  used  Steering  is  on  the  left  side 
with  center  control  The  axles  are  Tlmken,  full  floating  In  rear 
Seml-elllptir  Springs  are  used  lioth  on  the  front  and  rear.  The 
wood  wheels  are  ntted  with  31  by  4  Congress  tires  The  frame 
Is  overslung  In  front  ami  underslung  in  rear.  The  wheel  base  In 
120  Inches  and  the  tread  standard. 

For  the  present  only  one  model  will  be  made,  n  touring  ear  for 
5  or  7  passengers  which  will  lie  listed  at  about  1 1. son.  the  price 
not  having  as  yet  been  finally  decided.  The  Pilliod  Motor  Co. 
which  will  huild  the  cars.  Is  located  at  1312  Oakwood  avenue 

Announce  an  Eight  from  El  wood 

Elwood,  Ind.,  Feb.  12 — Eight  cylinders  is  the  feature  of 
the  new  Bailey-Klapp  car,  announced  by  the  Elwood  Iron 
Works  Co.,  here.  The  price  of  the  car  and  the  complete  de- 
tails of  the  specifications  have  not  been  made  public  as  yet, 
but  it  may  be  stated  that  the  motor  is  a  V-type,  3  by  4  inches 
in  cylinder  dimensions,  A  disk  clutch,  three-speed  gear  set  and 
54  inch  rear  springs  are  other  features  of  the  chassis.  Upon 
the  116-inch  wheelbase  is  fitted  either  a  five  or  seven-pas- 
senger body,  with  one-man  top  and  divided  front  seats.  The 
manufacturer  of  the  new  eight  also  is  making  b  four-cylinder 
car  called  the  Elco  30. 

A  New  Four-Cylinder  Alter 

Plymouth,  O.,  Feb.  12 — The  Alter  car  which  has  not  been 
shown  at  the  national  shows  and  which  is  made  by  the  Alter 
Motor  Car  Co.,  has  a  four-cylinder  Golden,  Belknap  &  Swartz 
motor,  cast  in  pairs,  with  3  3-4-inch  bore  and  4  1-4-inch 
stroke.  Water  cooling  is  per  thermo-syohon  system,  the 
lubrication  of  the  splash-pressure  system.  The  Splitdorf  igni- 
tion system  has  been  adopted.  The  carbureter  is  a  Holley. 
the  clutch  is  of  the  disk  in  oil  type.  The  front  axle  is  a 
Timken,  the  rear  axle  a  Walker-Weis  semi-floating,  the  front 
springs  are  semi-elliptic,  the  rear  springs  three-quarter  scroll 
elliptic.  The  wheelbase  is  106  inches,  the  tread  56  inches. 
The  wood  wheels  have  30  by  3  1-2  inches  tires.  Steering  is 
on  the  left  side  with  center  control. 

With  regular  stock  equipment  consisting  of  one  mnn  top,  wind- 
shield, horn,  speedometer,  etc.  find  with  the  Hemv  darting  nnd 


lighting  system  the  price  of  either  the  two  passenger  roadster  or 
of  the  nv<-  passenger  touring  car  Is  $«».'>     Without  this  system  the 

price  Is  $600. 

Boston,  Mass.,  Feb.  17 — Plans  have  been  made  for  a  2-day 
convention  of  electric  car  and  truck  manufacturers,  agents, 
battery  and  lighting  station  officials  during  the  Boston  Au- 
tomobile show.  The  first  session  will  open  on  March  10,  and 
headquarters  will  be  established  at  the  Boston  City  Club. 
Invitations  have  been  sent  to  all  companies  identified  with  the 
electric  vehicle  interests  and  the  officials  of  all  the  branches 
of  The  Electric  Vehicle  Assn.  of  America. 

Another  Synthetic  Gasoline  Announced 

New  York  City,  Feb.  16 — Synthetic  gasoline  is  again  in 
evidence.  A  process  for  making  gasoline  out  of  "synthetic 
crude  oil"  has  been  discovered  by  Dr.  W.  O.  Snellings,  a  re- 
search chemist  of  Pittsburgh,  who  was  for  many  years  in 
charge  of  explosive  experiments  for  the  United  States  Gov- 
ernment. Announcement  of  the  discovery  was  made  at  the 
110th  meeting  of  the  American  Institute  of  Mining  En- 
gineers, in  the  Engineering  Bldg.,  29  West  Thirty-ninth 
street.  Dr.  Snelling  has  been  experimenting  for  the  last  5- 
years.  It  is  not  yet  determined  whether  or  not  artificial  fuel 
will  undersell  the  natural. 

New  York  City,  Feb.  15 — A  new  process  for  the  extrac- 
tion of  gasoline  from  so-called  "wet  gas,  which  is  derived, 
from  the  lower  strata  of  oil  wells,  is  reported  as  being  in  suc- 
cessful operation  in  California.  This  process,  which  may  be 
described  as  fractional  refrigeration,  is  the  reverse  of  that 
employed  in  the  distillation  of  petroleum,  and  consists  in  re- 
frigerating the  gas  to  a  graduated  scale  of  temperatures,  the 
vaporized  hydrocarbons  with  which  it  is  saturated  liquifying 
in  rotation  exactly  as  they  are  vaporized  by  heating  the 
heavier  oils.  The  temperatures  can  be  closely  regulated, 
and  held  at  those  points  at  which  the  various  grades  of 
gasoline  will  be  condensed. 

To  Sell  Automobiles  at  Auction 

New  York  City,  Feb.  13 — The  Motor  Sales  Corp.,  this 
city,  and  the  Boston  Auto  Auction  &  Sales  Co.,  Boston,  Mass., 
will  establish  auction  sales  of  automobiles,  motorcycles,  and 
accessories  on  an  annual  basis  in  their  respective  cities. 

The  local  concern  will  hold  a  S-day  auction  at  Madison  Square 


THREE  OF  THE  NEW  MERCER  22-70  MODELS 
Top — Six-passenger  touring  ear.  Note  low  «n«ct.  Middle — Two- 
passenger  raeeabout.  Unlike  most  care  of  this  type,  the  uphol- 
stery Is  designed  for  comfort  In  everyday  driving.  The  car  hss  a 
guaranteed  speed  of  a  mile  In  44  seconds.  Bottom — Two-passenger 
roadster  fitted  with  all  the  comfortable  features  of  the  larger  models 
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«Jarden.  aturtiriK  Murrh  h. iv.uk  leased  tin-  hiill.lint  for  the  3  davit 
with  an  option  of  the  same  dates  fur  the  next  3  u-arp  The  Motion 
.on.-. in  will  hold  auction  nulrn  firry  Tuesday,  nlarlitiit  Kcl.ruary  H. 
at  11  ir.  Commonwealth  avenue 

At  the  local  auction,  only  individual  owners  of  automohll.  *  will  he 
solicited  to  present  ihi-ir  vehicle*  for  sale,  the  niaiiaB«Tii.-in  diw-our- 
a«»n«  th*  entry  of  second-hand  dealers  into  1 1 ■.-  i-un.iu.-t  of  th..-  »r.lc 


An  incline  ami  rimmnit  Hack  will  I..-  hull!  in  th.-  Harden  and  a 
demonstration  will  !>«•  alvm  before  such  car  is  imt  on  the  lil<«-k. 

It  is  vi.M  thnt  an  option  halt  hwii  taken  on  the  Chlcairo  Coliseum 
W  th*-  rnamiKemcnt  or  the  x'cw  York  City  corporation,  ami  the  same 
sale  will  \w  roli.lu.lfil  in  tint  Went  1  week  later  The  names  ..r  the 
engineer*    tr.t  managers  of  Hie  plan  will  1m-  :. ntH.uin.il   in  a  short 


Denver,  Dei-.,  Feb.  15 — A  charter  has  been  tiled  by  the 
Missosan  Tire  Corp.,  capitalized  at  $3,000,000,  to  manufac- 
ture automobile  tires.  The  incorporators  are:  S.  S.  How- 
ard and  H.  <).  Coughlin.  both  of  New  York. 


Meetings  and  Elections  of  Officers 
and  Directors 

NEW  York  City,  Feb.  17 — At  the  annual  election  of  offi- 
cers of  the  Motor  Contest  Dealers  Assn.,  held  in  this  city, 
today,  all  the  old  officers  were  re-elected.  They  are  as  fol- 
lows: W.  C.  Poertner,  president;  E.  Lascaris,  first  vice- 
president;  E.  C.  J.  McShane,  second  vice-president;  treas- 
urer, J.  P.  Nichols;  and  E.  F.  Korbel,  secretary.  Five  new- 
directors  were  elected  to  serve  with  the  ten  as  follows: 
Horace  De  Lisser,  I.  M.  Uppercu,  W.  P.  Poertner,  David 
Beecroft  and  S.  S.  Toback.  The  ten  directors  for  l'.)l.ri  are: 
E.  F.  Korbel,  James  Carpels,  C.  S.  Wells,  E.  C.  J.  McShane, 
C.  H.  Larson,  E  Lascaris.  J.  C.  Nichols,  George  Robertson, 
A.  B.  Cordner  and  W.  J.  Morgan. 

New  York  City.  Feb.  16 — The  board  of  directors  of  the 
Automobile  Trade  Credit  Assn.  of  this  city  has  been  re-elected 
to  serve  for  the  coming  year.  Carl  Kaufman,  of  the  U.  S. 
Horn  Mfg.  Co.  has  been  re-elected  to  the  presidency  and 
Franz  Neil  son  as  counsel  and  secretary-treasurer.  The  or- 
ganization is  devoted  to  the  protection  of  the  trade  and  credit 
interests  of  the  local  concerns  in  the  accessory  and  other  al- 
lied trades.  During  the  past  year,  according  to  officers  of  the 
association,  the  complaint  bureau  has  adjusted  without  re- 
course to  law,  1,600  cases  out  of  3,000  who  were  not  following 
the  practices  dictated  by  business  ethics.  The  board  consists 
of: 

Ctrl  Kaufman.  I'  8.  Horn  MfR.  Co.  New  Y'ork  City;  1'  S  Kolby, 
Anierlran  Cvcr  Keutly  Works.  New  Y'ork  City.  1).  I>  Martin,  Martln- 
Kvan*  Co..  Ilrooklyn.  N  Y  ;  K.  V.  Nathan,  Nathan  Novelty  MfB 
Co.  New  York  City;  F.  H  Barnes  N  T.  *  N.  J.  Luhrir-.int  Co.. 
X»w  York  City:  A.  Waterman.  Hartfortl  Suspension  Co..  Jeisey  City. 
X.  .1     W.  i  i  Turner.  I.oi  ell-M.  Connell  MfK  Co  .  Newark.  N  J 

Barbour  Pres.  Ohio  Electric  Car  Co. 

Toledo.  O.,  Feb.  15 — Several  changes  among  the  officials 
of  the  Ohio  Electric  Car  Co.,  were  recently  made.  M.  V.  Bar- 
bour is  now  president  of  the  company;  and  C.  M.  Foster, 
vice-president  and  general  manager.  Herman  H.  Brand, 
is  secretary-treasurer.  The  board  of  directors  is  composed 
of  the  officers  and  J.  F.  Vogel,  of  the  Gendron  Wheel  Co.; 
A.  E.  Baker,  of  Baker  Bros.;  Rathbun  Fuller,  attorney  and 
H.  E.  Marvin,  of  Walding.  Kinnan  &  Marvin,  attorneys. 

Hartford.  Conn..  Feb.  13 — The  Hartford  Auto  Parts  Co. 
has  been  reorganized  insofar  as  its  management  is  concerned, 
the  following  officers  having  been  elected:  President,  Cyrus 
C.  Chamberlain,  treasurer  of  the  Blakeslee  Forging  Co., 
Southington ;  vice-president  and  treasurer,  James  M.  Carney; 
secretary  and  assistant  treasurer,  Harry  W.  Bigelow.  These 
men.  together  with  Edward  D.  Redfteld,  president  of  the  City 
Bank  of  Hartford,  Horace  N.  Ensworth,  and  John  H.  Trum- 
bull, president  of  the  Trumbull  Electric  Co.,  form  the  new 
board  of  directors.  The  company  now  has  a  large  amount 
of  business  on  hand  and  is  operating  day  and  night. 

Detroit.  Mich.,  Feb..  9— Officers  of  the  United  States  Tire 
Co..  and  all  the  branch  managers,  all  told  thirty-two  high 
officials,  met  in  conference  at  the  local  offices  of  the  comnany 
and  at  the  plant  of  Morgan  &  Wright,  to  discuss  business 
conditions,  to  outline  the  policy  for  the  year  and  exchange 
views  and   ideas.     From   the  views  expressed  by  several 


branch  managers  from  different  parts  of  the  country  the  gen- 
eral outlook  for  business  is  good  and  the  indications  are  that 
this  will  be  a  big  year  for  the  automobile  trade.  Besides  dis- 
cussing business  matters,  the  visitors  spent  a  day  at  the  Mor- 
gan &  Wright  plant  to  familiarize  themselves  more  closely 
with  all  matters  pertaining  to  the  manufacturing  end  of  the 
business. 

Among  trio.,.  :e|K.ri«-.l  a*  in  attemlaiu  e  were  K.  S  Williams, 
|irexiil.-nt  .if  the  Cnlted  Slates  Tire  Co  .  M.  Tucker,  secretary  to 
the  president,  li.-orice  ShllKart  ami  <>  S  Twee.ly,  western  sales 
manager*.  Kdward  -Mi-Master,  man  titer  manufacturing  depart- 
ment, c  J  Butler,  president  .Morgan  &  Wright;  Joseph  Weston, 
sales  marutKer  Charles  Case,  from  the  general  ortl.  es.  New  Y'ork  ; 
William  M.-Miihan,  factory  man.-iKer,  «.f  Mot-Ran  Wriitht.  anil 
the  following  branch  managers .  Colburn  Staiulish,  l>.-troit  :  F  H. 
tJotlloe,  New  Y'ork;  Samuel  I'oor.  Philadelphia  ;  IMward  Kidder. 
Itoston.  i:  W  Timer,  Chicago:  U  A.  Brown.  Kattiaa  City;  I'.  C. 
Anderson,  Memphis.  C  C  Cchrlng.  I'lttshnrgh  1'  '  iuodliall,  Cleve- 
land; Charl.-s  Gilbert.  San  Francisco  F  II  Murton,  Atlanta. 
II    II    H.it.hard.  St    Ix.uls.  J.  M    Ward.  Indianapolis 

Indianapolis,  Ind„  Feb.  15— At  the  annual  meeting  of  the 
Indiana  Automobile  Manufacturers'  Assn.  held  at  the  Clay- 
pool  Hotel,  Indianapolis,  on  the  evening  of  February  12,  the 
following  were  elected  directors:  H.  C.  Campbell  of  the  Stutz 
Motor  Car  Co.;  Frank  E.  Smith,  receiver  for  the  Premier 
Motor  Mfg.  Co.  and  J.  M.  Ward  of  the  United  States  Tire 
Co.  It  was  decided  to  reduce  the  number  of  directors  from 
nine  to  three. 

Findi.ay,  O,,  Feb.  15 — At  the  recent  annual  meeting  of  the 
Grant  Motor  Co.,  this  city,  the  following  officers  were  elected: 
D.  A.  Shaw,  president;  G.  D.  Grant,  vice-president;  G.  S. 
Salzman,  vice-president;  and  G.  S.  Waite.  secretary. 

The  hoard  of  directors  for  the  coming  year  will  consist  of 

D.  A.  Shaw,  G.  S.  Waite,  0.  S.  Salzman,  G.  D.  Grant,  C.  A. 
Grant,  R.  R.  Hall,  A.  E.  Dorsey  and  J.  M.  Howe. 

ArdmoRE,  Pa.,  Feb.  15 — At  the  annual  meeting  of  the 
Autocar  Co.,  last  week,  the  former  board  of  directors  was  re- 
elected. W.  W.  Norton,  who  has  been  for  several  years  super- 
intendent of  the  factory,  was  elected  a  vice-president  and  will 
hold  the  position  of  production  manager.  The  officers  of  the 
company  who  were  re-elected  are  D.  S.  Ludlum,  president; 
J.  S.  Clarke,  vice-president;  L.  S.  Clarke,  vice-president; 

E.  A.  Fitts,  secretary  and  treasurer,  and  F.  C.  I/ewin,  assist- 
ant secretary  and  treasurer. 

Louisville,  Ky.,  Feb.  11 — At  their  annual  meeting  the 
stockholders  of  the  Kentucky  Wagon  Mfg.  Co.,  makers  of  the 
Urban  and  Old  Hickory  trucks,  re-elected  R.  V.  Board  presi- 
dent, continued  the  present  board  of  directors  without  change 
and  heard  gratifying  reports  on  the  volume  of  business  dur- 
ing the  past  year. 

Detroit.  Mich,  Feb.  15— At  the  annual  meeting  of  the 
stockholders  of  the  Detroit-Wyandotte  Motor  Co.,  manufac- 
turer of  the  Horner  trucks,  Frank  Marx  was  elected  presi- 
dent; Herman  Woelmer,  treasurer;  W.  J.  SciU,  secretary 
and  George  A.  Horner,  general  manager.  The  business  dur- 
ing the  past  year  was  declared  to  have  been  very  satisfac- 
tory and  it  was  decided  to  greatly  increase  the  production 
this  year. 

Detroit.  Mich..  Feb.  9— District  managers  of  the 
Chalmers  Motor  Co.,  will  be  here  for  a  week  or  longer  and 
will  discuss  all  matters  pertaining  to  the  Chalmers  business 
and  the  automobile  business  in  general.  They  will  be  ad- 
dressed by  the  heads  of  all  the  departments  of  the  Chalmers 
organization  and  an  exchange  of  ideas,  suggestions  and 
propositions  will  take  place. 

Detroit,  Mich.,  Feb.  12— A  first  dividend  of  10  per  cent- 
has  been  ordered  paid  to  the  creditors  of  A.  H.  Kling  &  Co., 
automobile  supply  dealers,  whose  liabilities  amount  to  $12,- 
658.88.  A  second  dividend  also  of  10  per  cent,  will  probably 
be  paid. 

The  creditors  of  the  S.  &  M.  Motor  Co.  will  soon  receive 
a  dividend  of  8  per  cent.,  making  18  per  cent,  all  told.  The 
liabilities  of  the  concern  amounted  to  $12,570.02. 

Both  dividends  were  ordered  paid  by  referee  in  bankruptcy 
Lee  E.  Joslyn. 

Utica.  N.  Y..  Feb.  13— The  Divine  Tire  Co.,  Inc.,  at  Utica. 
has  filed  a  petition  in  bankruptcy  in  the  U.  S.  court,  this 
city.  The  concern  owes  $33,254,  most  of  which  is  unsecured. 
Assets  are  placed  at  $162,603. 


Digitized  by  Google 


346 


THE  AUTOMOBILE 


February  IS,  191^ 


I  III 


Jitneys  Carry  45,1 

Daily  in  Kansas  City 


Both  Touring  Cars  and  Buses 
Prove  Practicability  of  5-Cent 

Fare — Travel  Is  Found  Uniform 

\T  ANSAS  CITY,  MO..  Feb.  13— Kansas  City  is  rapidly  be- 
XV  ing  jitneyiied.  After  3  weeks  over  222  were  regis- 
tered this  morning,  this  not  including  fifty  or  sixty  that  have 
already  found  the  nickle  pace  too  trying;  and  have  withdrawn. 
Yesterday  45,000  people  were  carried  on  jitneys,  today  that 
figure  has  been  passed,  and  by  the  middle  of  next  week  con- 
servatives say  50,000  a  day  will  be  carried  in  the  four-,  five- 
six-  and  seven-passenger  cars,  and  the  eighteen  to  thirty- 
passenger  buses  that  carry  the  jitney  sign  on  the  windshield 
and  on  each  side. 

Stnnrl  nt  the  headquarters  of  the  JHnev  Transportation  Cu  near 
the  heart  of  the  city  for  ~\  minute*.  Kach  minute  from  nix  to  ten 
Jitneys  roll  up  lo  the  curb,  each  loaded  with  Ave  to  nnen  pnsavpgers 
The  approach  of  each  Ik  heralds)  by  the  megaphone  man  who 
calls  out  the  route  ami  the  destination.  Kach  pauses  fur  a  few 
seconds,  two  or  three  get  out.  others  take  their  place  an<l  the 
Jllney  ik  off  on  railroad  schedule.  Minute  after  minute,  and  hour 
after  hour  thiH  caravan  roiiiej  and  goes,  starting  at  S  :ti)  in  the 
morning  and  stopping  at  7.3M  in  the  evening  After  that  hour  all 
service  Is  hv  special  arrangement 
Jitneys  Are  Touring  C»r» 

And  th.'*e  jltnevs  are  Juki  touiliiR  ivin.  fur*  with  a  sign  on 
the  windfthlcld  "flrnnd  Ave  and  12th  to  Prospect  and  27th."  or  of 
other  streets.  There  In  a  big  fi  somewhere  on  the  windshield  and 
perhaps  others  on  the  doors.  Within  a  week  the  Jitney  association 
hopes  to  have  a  standard  street  slgr.  that  will  be  Ulu:tilned  at  night 
and  which  can  Ik-  readily  attached  to  any  car.  In  addition  to 
the  designation  of  the  route  It  will  contain  a  large  5  and  a  serial 
number  as  registered  by  the  Jitney  association,  in  order  to  facilitate 
checking  at  different  depots 

Anyone  with  a  car  can  become  a  Jitney  operator  A  dollar  a 
week  In  needed  Yon  pay  that  to  the  Jitney  association  In  order 
to  get  the  privilege  of  being  announced  at  the  various  dispatching 
de|>ots  and  to  gel  reduced  rates  on  gasoline,  oil,  tires  and  oilier 
supplies  A  little  later  a  big  garage  will  be  conducted  and  every 
registered  Jitney  will  get  repairs  slightly  above  cost. 

To  register  you  present  yourself  and  car  at  11.13  Grand  avenue  and 
talk  routes,  etc  with  E.  K.  Carnes,  the  general  traffic  manager  of 
the  company.  Vou  select  a  route  you  would  like  to  travel  If  too 
many  Jitneys  are  on  it  the  suggestion  Is  made  that  you  take  an- 
other route,  but  the  unal  act  rests  with  the  car  owner  and  operator. 

Once  registered  each  car  Is  put  on  a  schedule  .Some  routes  have 
2-mlnute  service  both  wavs,  others  2.T.  and  others  r>  or  10  minutes, 
according  to  the  demands.  This  schedule  is  maintained  nnd  it 
rarely  happens  that  one  car  pasties  another.  In  general  the  rotation 
of  a  trolley  system  being  maintained 

"How  can  you  make  money  by  carrying  a  passenger  for  a  nickle — 
n  Jllney?"  Is  the  question  heard  on  every  corner  The  proof  of  the 
pudding  Is  In  the  eating.  A  five- passenger  car  working  on  a  mute 
2  or  2r.  miles  from  end  to  end  is  making  »7  to  J12  per  day.  These 
cars  make  tile  circuit  In  2«  to  30  minutes  and  are  generally  on 
streets  with  trolley  lines  With  the  Jitney  you  can  save  K<  to  15 
minutes  on  the  trolley  trip  That  is  why  they  are  so  popular.  The 
Jitney  company  claims  that  it  costs  approximately  $2. fin  per  dav  to 
run  a  Kord  five-passenger  car.  It  costs  very  little  more  for  Over- 
lands,  nulcks.  Studebakers,  Hups.  Maxwells,  etc  One  half  the 
Jitneys  ben-  are  Kurds,  but  In  addition  to  other  makes  mentioned 
there  are  several  seven-passenger  cars  including:  Packard,  t'eer- 
less,  oldsmoMle.  Stoddard-Day  ton.  Imperial,  etc 

Five- passenger  cars  are  possible  in  Jitney  service  where  the  ride 
one  wav  diM-s  not  exceed  2  r,  miles.  This  Is  the  maximum.  The 
minimum  Is  slightly  under  2  miles 

The  Seven -Passenger  Express 

When  vou  get  over  2  *>  miles  and  up  lo  t  miles  the  seven-passengei 
car  giving  an  express  service  beyond  the  I  r.-mlle  limit  Is  possible 
Over  4  miles  the  Jitmv  bus  offers  the  onlv  possible  conveyance 
Some  of  these  buses  carry  twelve  passengers  and  others  twenty 
They  are  single-deckers,  entirely  Inctosed  and  with  glass  windows 
all  around.  There  Is  generally  one  side  entrance  on  the  right.  Im- 
mediately back  of  the  driver,  who  sits  on  a  revolving  seat,  so  that 
when  he  stops  he  swings  pnrtly  around,  opening  the  door  and 
collecting  the  Jitnrv  as  the  Jiassrnrer  enters  When  driving  the 
seat  obstructs  the  door,  preventing  pissetigers  leaving  Some  of 
these  buses  arc  averaging  between  i;o  and  $:iti  p«r  day. 


New  buses  are  being  registered  every  day.  many  of  them  preferring 
the  2  :•  to  4-mile  »one.  These  buses  are  generally  built  on  old  touring 
cur  chassis.  A  typical  example  is  that  of  using  an  Oldsmoblle 
.  hassis  and  adding  a  bus  body  seating  fourteen  and  coating  |20v 
When  a  bus  has  to  go  beyond  the  6-mlle  rone  the  alugle-decker 
noes  not  pay.  but  double-deckers  will  have  to  be  Introduced.  None 
has  been  started  yet. 

The  Jitney  company  reports  that  all  dav  there  Is  relatively  uni- 
form travel.  In  the  early  morning  the  workers  going  to  the  fnclotv. 
'he  store,  or  the  business  office  are  passengers;  a  little  later  the 
professional  man  uses  the  Jitney;  and  later  In  the  forenoon  the 
women  shoppers  are  the  majority  of  the  passengers.  At  lunch 
Urn.-  many  people  are  going  home,  who  llnd  this  possible  with  the 
•  luick  service,  but  which  was  Impossible  with  the  trolley  schedule 
I'urlng  the  afternoon  shoppers  go  home  and  later  the  workers  line 
the  corners  In  thousands  waiting  for  the  Jltnevs 


.31  Entries  for  Vanderbilt  Cup 

San  Francisco,  Cal.,  Feb.  lti — Entries  this  week  ol  uic 
Tomasini  car  driven  by  T.  A.  Tomasini,  the  Erwin  Speciai, 
which  is  scheduled  to  be  driven  by  Bergdoll,  R.  C.  Du 
rant  in  a  Chevrolet,  Ralph  DePalma  in  a  Mercedes,  Burmar. 
and  Hearne  in  Case  Cars,  McKelvey  in  an  Overland,  Klein's 
King,  and  Hall's  Hercules,  has  brought  the  complete  list  of 
cars  for  the  Vanderbilt  Cup  up  to  thirty-one.  A.  H.  Woolad 
coot  of  Los  Angeles,  Cal.,  also  has  entered  an  Alco  in  the 
Grand  Prix. 

With  the  Vanderbilt  race  hut  5  days  off.  drivers  have  not  beeb 
able  CO  practice  on  the  course.  It  is  doubtful  if  there  will  be  more 
than  2  days  practice  at  the  outside.  All  drivers  entered  for  the  Van- 
derbilt are  here  and  the  city  Is  crowded  with  automobile  and  acces- 
sory men  from  all  over  the  country.  Many  claim  that  it  would  be 
Impossible  to  run  the  rare  if  it  rains  later  than  Wednesday  noon, 
but  race  and  exposition  othcinls  sav  that  it  will  be  run  on  schedule 
time  Most  of  the  course  Is  paved  and  will  dry  quickly,  but 
Is  a  1-itilU  stretch  of  dirt  to  be  used  which  Is  very  muddy- 
week  20i|  laborers  worked  night  and  day.  but  their  work  waa  un- 
done by  storm  which  broke  up  practice  Another  heavy  storm  oc 
curr.il  Tuesday,  and  while  laborers  are  now  working  on  the  course 
burning  oil  to  drain  off  the  water.  It  was  stated  tonight  that  there 
would  be  no  practice  until  Thursday. 

As  announced  in  TilK  ArroMOMLE  for  Kebruary  11,  Hesta  wilt 
drive  only  Peugeot  cars.  Parts  did  not  arrive  for  McCarthy's  car 
and  the  machine  is  now  In  Ixw  Angeles  being  prepared  for  the  Ven- 
ice race,  t'adwell  was  unable  to  get  his  Marmon  in  condition  for  the 
Vanderbilt.  an  1  D'Aleiie  scored  a  cylinder  In  his  Marmon  In  the 
Hin-mllc  Ascot  Turk  race,  making  it  impossible  to  start  In  the  Vsn- 
ilerhllt     He  will  be  ready  for  the  Grand  Prix,  however. 

Harney  Oldneld  says  that  he  will  not  drive  for  less  than  all  ex- 
penses and  all  winnings  after  the  tirnnd  Prix  His  mechanic.  George 
Hill,  Is  now  in  the  east  and  it  is  rumored  that  he  is  looking  for  * 
lurelgr  car  In  New  York     Harry  lioctx  will  ride  with  Oldneld 

The  complete  entry  list  follows.  These  entries  are  those  in 
both  Vanderbilt  and  Grand  Prix: 

Car  Driver  Entrant 

Hlutx  till  Anderson  Stulx  Motor  Car  Co 

StuU  Karl  Cooper  Karl  Cooper. 

Stutx   ....   Howard  Wilcox  Stutx  Motor  Car  Co. 

,   Darlo  Itesta   I'eugeot  Auto  Import  Co 

,  Eddie  1'ullen   Mercer  Automobile  Co 

,  <;   K.  Ruckstcl)  Mercer  Automobile  Co 

Mercer  Ixmls  Nlkrent   Mercer  Automobile  Co 

Simplex   Ixnils  Disbrow   Simplex  Automobile  Co 

Chevrolet  lack  la-Cain   Chevrolet  Motor  Co. 

Chevrolet  R  C.  Durnnt   Chevrolet  Motor  Co. 

Maxwell  Barney  Oldneld  Maxwell  Motor  Sales  Corp 

Maxwell  William  Carlson   Maxwell  Motor  Sale*  Corp 

Maxwell  Kd.  Rickcribackct  ...  .  Maxwell  Motor  Sales  Corp 

Duesenberg  Krlward  O'Donnell     .    K  S  Duesenberg. 

Dueaenberg  Tom  Alley    K.  8  Duesenberg. 

Pelage  C    T.   Nowhouse       .    W    E  Wilson. 

Tahis   Jack  Gable   Fred'lc.  Robinson. 


Ed  wards  8pecial. 
Edwards  Special . 

Callforntan  

Bugatti  

Parsons  8pecia1. . 
Mercedes  ....... 

Gordon   Special  . 


ase 


<  ase   .  .  . 

Tomasini  

Hercules  

Overland   

King   .  .  . 

Krwln  Special 


Handy   J 

.  Kennedy  

.  Caleb  Bragg  .  .  ,  . 

.  Marquis  

.  Jim  Parsons  ..... 
.  Ralph  De  Palma 
.  Huntley  Gordon 
.  Itobert  Burma  n  . 
.  K.  A.  Hearne      .  . 

.  Tomasini   

Hall   

T  McKelvey 


P  aulding  Edwards 
J    Paulding  Edwards 

Geo.  R  Bentel. 
J    B.  Marquis 
Jim  Parsons. 
K.  C.  Patterson. 
Huntley  Gordon. 
J.  1.  Case  Co. 
.1   I.  Case  Co 
T  A  Tomasini. 
Harold  Hall 
Thomas  McKelvey  . 


.Klein  Arthur  Klein. 

.  Bergdoll  <l  C 


Rajah  Offers  $300  Race  Prize 

New  York  City.  Feb.  1ft—  The  Rajah  Auto  Supply  Co.. 
Bloomfield.  N.  J.,  is  offering  a  prite  of  $300  in  gold  to  the 
driver  making  the  best  time  for  first  100  miles  of  the  Grand 
Prize  race,  February  27.  This  is  a  sporting  proposition  on 
the  part  of  the  Rajah  company  as  no  restriction  is  placed 
on  the  car  being  equipped  with  its  product. 

New  York  City,  Feb.  17— Through  an  error  in  copy  sub- 
mitted for  the  advertising  pages  of  The  Automobile  for 
January  14  and  February  11  the  price  of  the  Rajah  Giant 
plug  was  given  as  $1.25  instead  of  $1.50  which  is  the  cor- 
rect price. 
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GOODYEAR'S  New  Presses— The 
Goodyear  Tire  &  Rubber  Co., 
Akron,  O.,  recently  purchased 
fifty  150-ton  tire  applying  presses! 
and  is  planning  to  increase  this  order  in 
the  immediate  future.  The  presses  will 
be  located  in  all  cities  where  the  Good- 
company  has  branches  and  in  many 
cities  the  machines  will  be  placed 
with  the  truck  tire  dealers.  It  is  to  give 
application  service  on  its  S.  V.  tires 
that  will  equal  the  application  service  on 
demountable  tires  that  the  company  is 
installing  these  machines,  whose  value 
runs  into  the  tens  of  thousands  of  dollars. 

To  Mfr.  Metal  Specialties — The  Pren- 
tiss-Weaver  Mfg.  Co.,  Grand  Rapids. 
Wis.,  has  been  organized  at  Grand 
Rapids,  Wis.,  and  incorporated  with 
$20,000  capital,  to  manufacture  a  line 
of  metal  motor  car  and  farm  specialties. 
Including  a  gasoline  gauge,  metal  auxili- 
ary seats,  campers'  cookstoves,  etc.  The 
incorporators  are  T.  A.  Taylor.  I).  B. 
Phillo  and  G.  O.  Babcock.  all  of  Grand 
Rapids.  This  is  the  concern  which  G. 
N.  Prentiss  of  Racine,  Wis.,  inventor  and 
patentee  of  the  devices,  has  been  forming 
at  Grand  Rapids  for  some  time. 

U.  S.  Wheel  Perfects  Organization — 
The  United  States  Wheel  &  Tire  Co. 
of  Rockton.  Wis.,  south  of  Beloit,  Wis., 
has  perfected  its  organization  by  the 
election  of  these  officers:  President,  E. 
S.  Gteasman:  vice-president,  G.  W.  Shaw; 
secretary,  N.  M.  Wilcox;  treasurer,  J. 
Roy  Atwood.  The  company  has  been 
given  a  donation  of  a  4-acre  factory  site 


in  Rockton  and  is  preparing  for  the 
erection  of  a  brick  and  concrete  factory, 
100  by  100  feet  in  size,  equipped  for  the 
manufacture  of  an  elastic  or  flexible 
wheel  for  motor  cars  and  trucks.  The 
resiliency  is  obtained  by  means  of  a 
series  of  flat  elliptical  springs  so  ar- 
ranged that  the  tire  proper  is  able  to 
withstand  an  even  greater  side  stress 
than  the  spokes  of  the  wheels  them- 
selves. Frank  Denny  has  been  appointed 
sales  manager. 

Samson  May  Move — Additional  capital 
of  $50,000  for  the  Samson  Engineering 
Co.,  Louisville,  Ky.,  which  manufactures 
a  single  unit  starting,  lighting  and  igni- 
tion system  for  motor  cars,  has  been 
pledged  by  an  Eastern  man,  provided 
another  $50,000  is  otherwise  subscribed 
to  enable  the  com  puny  to  so  extend  its 
facilities  and  be  able  to  handle  large 
orders.  An  offer  from  Eastern  interests 
to  move  the  plant,  now  located  in  the 
Snead  manufacturing  building  to  Plain- 
field,  N.  J.,  is  under  consideration,  and 
the  Louisville  Commercial  Club  is  trying 
to  intere  -t  local  capital  in  order  to  re- 
tain the  industry.  The  company  plans  to 
widen  the  scope  of  its  business,  employ 
more  men  and  purchase  additional  ma- 
chinery. The  system  is  the  invention 
of  J.  K.  Delano,  Jr.,  and  it  is  said  that 
large  manufacturing  concerns  have  given 
assurances  of  their  intere -t  in  the  local 
concern's  product. 

Trenton  Plants  Busy — A  number  of 
the  large  factories  in  Trenton,  N.  J.,  re- 
port increased  business  and  a  few  of 


them  are  operating  night  and  day.  Sev- 
eral of  the  tire  concerns  have  increased 
their  forces.  K.  W.  Koebling,  Sr.,  secre- 
tary and  treasurer  of  the  J.  A.  Roebling 
Sons'  Co.,  states  that  this  company  will 
begin  rebuilding  as  soon  as  possible  that 
part  of  its  plant  destroyed  by  fire  a  few 
weeks  ago.  When  it  is  finished  an  extra 
force  of  men  will  be  put  to  work  at 
night,  so  that  part  of  the  factory  will 
be  running  night  and  day.  Every  manu- 
facturer of  automobile  tires  is  doing  a 
good  business  and  orders  are  increasing. 
One  concern  has  doubled  its  output. 
Another  is  so  pressed  that  the  men  are 
working  in  three  shifts  of  8  hours  each. 
The  Empire  Rubber  Co.  is  employing 


1,000  men,  an  increase  over  a  month  ago. 
Gen.  C.  E.  Murray,  the  treasurer  of  the 
company,  states  that  the  company's  busi- 


tn  sfjo. 
of  the 


ness  is  just  double  what  it  was.  The 
Acme  Rubber  Co.  is  employing  500  men 
and  is  working  full  time.  The  Ajax 
Rubber  Co.  has  500  men  working  in  three 
shifts  of  8  hours  each,  which  means  night 
and  day,  6  days  in  the  week.  The  trade 
of  the  company  is  entirely  domestic.  No 
war  orders  are  being  filled.  The  Globe 
Rubber  Co.  is  getting  ready  to  double  its 
capacity.  The  works  have  not  been  run- 
ning full  time,  but  probably  within  2 
weeks  300  men  will  be  drawing  pay  for 
full  time.  Among  other  rubber  factories 
that  are  beginning  to  show  renewed  ac- 
tivity are  the  Essex  Co.,  Lighthead  Bros., 
Thermoid  Rubher  Co.,  Home  Rubber  Co., 
and  the  Crescent,  which  is  controlled  by 
the  Empire. 
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Feb  16-20  Grand  Rapids.  Mich..  Show, 

Kllngman  Furniture  Ex- 
position Bldr.  Grand 
Rapid*  Herald;  C.  L 
Merrlman. 

Feb  1S-20  Omaha.  Neb..  Show.  Audi- 
torium. C.  G.  Powell 


Feb.  15-20  Bridgeport. 

State  Armory  ;  B.  B. 
Sterber. 

F*b.  17-20  .York.  Pa..  Show.  Coliseum. 

Fab.  18-20  Racine,  Wta.,  Show,  lake- 
side Auditorium,  Rnrine 
Auto  Show  Aaan. 

Feb.  22  Newark,  N    J,.  Light  Car 

Club  of  N.  J..  Hlllclimb 
at  Teaneck. 

Fab.  22  8an    Francisco,  Cal„  Van- 

derbllt  Cup  Race,  Pana- 
ma-Pacific Exposition 
Grounds ;  J^omoter.  Pan- 
ama      ac  c 

Feb  22-25  Allentown,  Pa.. 

Feb.  22-27  Duluth,  Minn.. 

tortum 

Feb  22-27   New   Haven    Conn..  Show, 

Beoond  Regiment  Ar- 
mory ;  W  N.  Lindsay. 

Feb  22-28  8outh       Bethlehem.  Pa., 

Show.  Coliseum.  J.  L. 
Elliott. 

Feb  23-27  York    Pa..  Show.  Coliseum 

Hall. 

Feb  22-27  Syrncuae.     N.     Y..  Show. 

Armory.  Syracuse  Auto 
Dealers'  Aaan.  ;  H.  T. 
Gardner,  Mgr. 

F>b  23  27   Ft.   Dodge    la  .  Show.  Ar- 

•,    C.    W.  Tremaln. 


Feb.  25. 


Feb.  27. 


. 1-5.... 

Mar.  1-6  .  . 
al  a  r ........ 


Mar  

Mar.  2-»  


Mar.  4-«.  . 
Mar.  (-11. 


Feb  24-27. 


(-11. 

Mar.  8-12. 
Mar.  8-18. 


port  A 


 New  York  City.  8.  A.  E.. 

Metropolitan  Sec.  Meet- 
ing;; Report  of  Research 
Committee  on  Kerosene 
Carbureters.  Research 
Com.  Report  on  Non- 
Electric  Continuous- 
Torque  Transmission. 

.  . .  .San  Francisco,  Cat,  Pana- 
ma-Pacific Exposition, 
Grand  Prise  Race,  Pana- 
ma -  Pacific  Exposition 
Grounds ;  Promoter.  Pan- 
ama-Pacific Expoaitlon 
Co. 

....  Wilkesbarre.  Pa.,  Show. 
Vehicle  Trades  Aaan. 

....  Fargo,  N  D.,  Show,  Armory. 

 Benton      Harbor,  Mich.. 

Show,  St.  Joseph  and 
Benton  Harbor,  St.  Jo- 
seph Or  rase,  St.  Joseph 

 Charlotte.  Mich..  Show. 

 Brooklyn,  N.  Y.  Show.  Mo- 
tor Dealers'  Aaan..  23rd 
Regiment  Armory. 

 Albany.   N.    Y..  Associated 

Garages  of  America,  Gen- 
eral Convention. 

 St.    Joeeph,    Mich,  Show, 

St.  Joseph  Auto  Co. 
Bldg 

....Springfield,    Mas*.,  Show; 

J.  H.  Graham. 
....  Boston,  Mass,  Show,  Mc- 
chanlca  Bids-.,  Boston 
Auto  Dealers  Assn.,  Bos- 
ton Commercial  Motor 
Veh.  Aaan. 

 New   York  City,  Made  In 

the  IT.  S.  A.  Exhibition. 
Grand  Central  Palace. 
...  Indianapolis  Ind.,  Annual 
Spring  Opening.  Indlan- 
apolla  Auto  Trade  A»n 
.  . .  .Canton.  O.,  Show.  Audttorl- 
Btark  Co  Auto  Show 


Mar.  fc-13  D«     Moines,     la.  Show. 

C.  G.  Van  Vllet. 

Mar.  8-12.  Ctlca.  N.  Y.,  Utlca  Auto- 
mobile Trade  Assn. 

Mar.  13-20  Ilarrtaburg,      Pa..  Show 

Arena,  Harrlsburg  Deal- 
ers' Assn. 

Mar.  14..   San  Francisco,  Cat.  Pana- 

ma -  Pacific  Cup  Race, 
Panama  -  Pacific  Expoai- 
tlon Ground* ;  Promoter. 
Panama  ■  Pacific  Exposi- 
tion Co. 

Mar.  17..   Venice,    Cat.    Cal.  Grand 

Prix.  300-Milc  Road  Race. 

Mar.  22-27  Bangor,  Me  ,  Show.  Bangor 

Auditorium. 

April  Calumet,  Mich.,  Show.  Coil- 
arum, 

April  3  Patrmon,     N.     J.,  Show. 

Auditorium,  R  A.  Mit- 
chell. 

Apr,  IS  Manchester,     Eng.,  Show, 

Ice  Palace.  North  of  Eng- 
land Motor  Shows.  Ltd. 

May  17-18  Boston.  Mass.,  A.  A.  A.  An- 
nual Meeting. 

May  28  Indianapolis.  Ind  ,  r.OO-Mlle 

Rare.  Indianapolis  Motor 
Speedway. 

Juno  9  Galeahurg.    III..  Two-mile 

Trark  Meet 

June  19  Chicago.      III..      500  -  Mile 

Race,  Chicago  Speedway. 

June  25  Sioux  Cltv,  la.,  Track  Meet. 

July  4-5  Tacoma,  Waah..  Road  Race. 

Aug  Milwaukee,  Wla.,  Indepen- 
dent Petroleum  Market- 
ers' Aaan  of  the  L'.  S.  . 
1915  Convention  In  Mil- 
waukee. 

Aug.  2-8  San    Francisco,   Cal.,  Trl- 

State  Good  Roada  Aaan.. 
Third  Annual  Convention. 

Aug.  20-21  Elgin.  111..  Road  Race 

Sept.  10-26  8an  Franclaco.  Cal.  In- 
ternational Engineering 
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Motor  Men  in  New  Roles 

CORE  Sparton  Advertising  Mgr. — G. 
C.  Core  has  been  appointed  ad- 
vertising manager  of  the  Sparks- 
Withington  Co..  Jackson,  Mich., 
Mr.  Core  is  a  former  Chicago  newspaper 
man  and  for  the  last  3  years  has  been 
connected  with  the  automobile  depart- 
ment of  the  Chicago  Daily  Journal. 

Harmon  Dort  District  Mgr. — Kenton 
Harmon  has  been  appointed  Metropolitan 
district  manager  of  the  Dort  Motor  Car 
Co.,  1790  Broadway,  New  York  City. 

Travis  King  Agency  Sales  Mgr. — J.  T. 
Travis  has  been  appointed  sales  manager 
of  the  Carpenter  Motor  Vehicle  Co., 
Brooklyn,  N.  Y..  agent  for  the  King  car. 

Henderson  Sales  Mgr. — R.  H.  Hender- 
son is  now  the  sales  manager  of  the 
Pacific  Metal  Products  Co.,  Los  Angeles, 
distributor  for  the  Moore  and  Commerce 
trucks. 

Bowman  Federal  Sales  Mgr. — J.  F. 
Bowman,  assistant  to  the  secretary  and 
treasurer  of  the  Federal  Motor  Truck 
Co.,  Detroit,  Mich.,  has  been  appointed 
director  of  sales. 

Towne  Makes  Change. — W.  M.  Towne, 
formerly  with  the  Ajax-Grieb  Rubber 
Co.,  Detroit.  Mich.,  is  now  a  general  sales 
representative  of  the  F.  E.  Castle  Co., 
manufacturers  representatives. 

List  on  Thermoid  Mgr. — J.  H.  Liston 
has  been  appointed  manager  of  the  De- 
troit, Mich.,  offices  of  the  Thermoid  Rub- 
ber Co.,  which  has  recently  been  opened 
in  the  Dime  Savings  Bank  Bldg. 

Perrett  Republic  Branch  Mgr.— W.  M. 
Perrett  has  been  appointed  branch  man- 
ager of  the  Republic  Rubber  Co.,  Youngs- 
town,  0.  His  headquarters  will  be  at 
1001  Woodward  avenue,  Detroit,  Mich. 

Davis  Penn  Spring  Mgr. — Offices  will 
be  opened  soon  in  Detroit,  Mich.,  in  the 
Whitney  Bldg.,  Woodward  avenue,  by  the 
Penn  Spring  Works,  of  Baldwinsville, 
N.  Y.   Robert  Davis  will  be  the  manager. 

Bailey  Mgr.— The  Toledo-Mercer  Co., 
Toledo,  0.,  has  been  formed  with  L.  C. 
Bailey,  as  manager.  The  company  will 
sell  the  Mercer  cars.  Headquarters  are 
located  at  the  Twenty-first  street 
Garage. 

Schmunk     Peerless     Mgr.  — W.  G. 

Schmunk  has  been  appointed  manager  of 
the  Ohio  branch  of  the  Peerless  Motor 
Car  Co.,  Cleveland.  He  ha*  been  con- 
nected with  that  organization  for  the 
last  5  years. 

Bush  on  |?  Joins  Ostlund  Co. — J.  H. 
Bushong,  for  12  years  in  the  service  of 
the  John-Deere  implement  organizations, 
has  resigned  to  take  a  half  interest  in 
the  automobile  business  of  A.  J.  Ostlund 
of  Moline,  111. 

Trudell  Located  in  Jackson — W.  J. 
Trudell  traveling  representative  for  the 
Goodyear  Tire  &  Rubber  Co.,  Akron,  O., 
has  taken  up  headquarters  in  the  Adams 
Hotel,  Jackson,  Mich.,  and  will  be  located 
there  permanently. 

Pearne  Used  Car  Mgr.— W.  A.  Peame, 
formerlv  of  Vancouver.  B.  C.  and  Spo- 
kane. Wash.,  with  the  Winton,  has  been 


engaged  as  manager  of  Geo.  W.  Miller's 
used  parts  and  supply  department  at 
714  East  Pike  street,  Seattle. 

Roberts  Sales  Mgr.— H.  R.  Roberts, 
former  head  of  the  Winton  branch  in 
Portlund,  Ore.,  has  been  made  sales  man- 
ager for  the  Frank  C.  Riggs  Co.  in  that 
city,  distributor  of  Packard  cars.  Mr. 
Roberts  is  president  of  the  Portland 
Automobile  Dealers'  Assn. 

Buhr  Elected  President.— The  capital 
stock  of  the  American  Pattern  Works, 
Dubois  and  Clay  streets,  Detroit.  Mich., 
has  been  increa  ed  from  $10  000  to 
$50,000.  J.  F.  Luhr  has  been  elected 
president,  William  Klanck  vice-presie'ent, 
and  Edward  Stephens  secretary. 

Orman  Heads  Premier  Dept. —  Frank 
E,  Smith,  receiver  for  the  Premier  Motor 
Mfg.  Co.,  Indianapolis,  Ind.,  has  an- 
nounced the  appointment  of  J.  B.  Orman 
to  have  charge  of  the  funeral  equipment 
department.  Mr.  Orman  was  advertis- 
ing director  of  the  company  before  it 
went  into  the  hands  of  a  receiver. 

Stokes  leaves  lor  Cuba. — .1.  O.  Stokes, 
president  of  the  Thermoid  Rubber  Co., 
Trenton,  N.  J.,  is  making  a  trip  to  the 
South  touching  on  Cuba  and  going  up  to 
the  coast  to  study  conditions.  The  Ther- 
moid company  recently  opened  offices 
and  a  service  department  in  the  Dime 
Savings  Bank  Bldg.,  Detroit,  Mich, 

Smith  N.  Y.  Maxwell  Mgr.— L.  F. 
Smith,  district  manager  in  Columbus,  O.. 
for  the  Maxwell  Motor  Car  Co.  has  been 
promoted  to  the  management  of  the  New 
York  City  branch  and  will  have  territory 
in  Connecticut,  Rhode  Island.  New  Jer- 
sey, Long  Island  and  part  of  New  York 
State.  He  will  assume  charge  about 
March  1. 

Garage  Co.  Elects  Officers— At  the 
annual  meeting  of  the  Auto  Garage  Co., 
Manistee,  Mich.,  a  dividend  of  4  per 
cent,  was  declared  and  paid.  Henry 
Brugman  was  elected  president.  Dr.  A. 
S.  Payne,  vice-president;  T.  J.  Elton, 
secretary-treasurer.  These  officers  and 
Otto  Brugman  and  Alexander  Smith 
form  the  Board  of  Directors. 

Sell  Heads  Assn. — The  Independent 
Automobile  Assn.  met  in  the  offices  of 
the  Penn  Motor  Sales  Co.,  Greensburg, 
Pa.,  and  effected  a  permanent  organiza- 
tion. The  following  officers  were 
elected:  Pre  ident,  J.  B.  Sell;  vice- 
president,  L.  L.  Lowe.  Youngwood;  sec- 
retary, J.  A.  Eisaman,  Greensburg;  treas- 
urer, W.  M.  Fletcher,  Penn  Motor  Sales 
<  o. 

Recent  Cincinnati  Changes— Chick 
Radcliffe,  formerly  connected  with  the 
sales  department  of  the  Leyman-Buick 
Co.,  Cincinnati,  O.,  has  been  made  man- 
ager of  the  Levman  Motor  Co.  A.  H. 
MacDonell  has  been  promoted  from  the 
position  of  rales  manager  to  the  office 
of  district  manager,  with  headquarter* 
there  and  with  jurisdiction  over  all  Buick 
agencies  and  also  over  Buick  agencies  in 
Indiana  counties  touching  the  Ohio  river. 

Zaring  Indianapolis  Maxwell  Mgr. — 
The  Indianapolis,  Ind.  Maxwell  dis- 
tributois.  th_-  Maxwell  Motor  Corp.,  has 
opened   a    t  ew    salesroom    and  service 


station  at  541  North  Capitol  avenue. 
E.  C.  Zaring  is  manager  of  the  retail 
sales  department,  and  R.  L.  Malcom  of 
the  wholesale  department.  The  local 
service  department  is  in  charge  of  J.  F. 
Roquarth,  and  the  out  of  town  service 
will  he  looked  after  by  C.  E.  Troutman. 

Ehnts  Makes  Change — F.  H.  Ehnts, 
connected  with  the  Dorris  Motor  Car 
Co..  St.  Louis.  Mo.,  for  nearly  8  years 
has  resigned  his  position  a*  sale ;  man- 
ager to  embark  in  another  line — sales 
manager  of  the  Superior  Oxygen  Co. 
Mr.  Ehnts  has  been  in  the  automobile 
business  for  many  years  being  at  differ- 
ent times  connected  with  the  American 
Mors,  then  built  in  St.  Louis,  nnd  with 
the  Carter  Carbureter  Co.  No  uccessor 
has  been  named  thus  far. 

Recent  Smalley  Daniels  Changes — W. 
B.  Dean  who  was  several  vears  purchas- 
ing agent  of  Hearsey-Willis  Co..  auto- 
mobile supply  jobbers  of  Indianapolis, 
Ind.,  has  joined  Smalley  Danie'.s,  870 
Woodward  avenue,  Detroit,  Mich.,  in  the 
exploitation  of  New  Era  Spring  &  Spe- 
cialty Co.'s  line^  and  will  have  direct 
charge  of  the  jobber's  department.  J. 
K.  Taylor  of  Detroit,  has  become  office 
manager  at  Detroit,  and  A.  B.  Camis  of 
Chicago  has  become  Chicago  sates 
sentative. 


Garage  and  Dealers'  Field 


Agency  Moves— The 
Lancia  and  Sheffield  Simplex  salesrooms 
I"  ve  been  moved  to  larger  quarters  in 
50th  street,  just  east  of  Broadway,  New 

York  City. 

Thos.  J.  Hay  Moves — Thos.  J.  Hay, 
Hupmobilc  and  Chandler  dea'er  in  Chi- 
cago. HI.,  has  moved  to  2519  and  2521 
Michigan  Boulevard.  The  floor  snare  of 
the  new  building  is  30,000  square  feet. 

Fire  Damages  Grand  Rapids  Bldg. — 
Fire  in  the  Benham  building.  Library 
street.  Grand  Rapids,  Mich.,  caused  dam- 
age to  the  extent  of  $00,000  it  wa^ 
stated,  much  of  which  was  sustained  by 
automobile  accessory  concerns  having 
their  quarters  i'l  the  building. 

Takes  Philadelphia  Exide  Distribution 

•Patton  Fleming  &  Co.,  20.19  Ranstead 
street,  Philadelphia,  Pa.,  manufacturers' 
representative*,  have  been  commissioned 
by  the  Electric  Storage  Battery  Co., 
manufacturer  of  the  Exide  battery,  to 
net  as  distributors  and  battery  service 
depot  in  that  section. 

N.  Y.  City's  Municipal  Garage — New 
York  City  will  have  its  own  garage  and  a 
municipal  taxicab  service  within  a  very 
short  time.  Plans  are  being  completed 
and  as  soon  as  possihle  the  city  automo- 
bile service  will  be  started.  There  are  in 
all  about  200  automobiles  in  the  service 
of  that  city.  It  h  the  plan  of  the  Mavor 
to  establish  municipal  garages  in  both 
Manhattan  and  Brooklyn.  A  rate  sched- 
ule is  to  be  devised  for  the  use  of  the 
cars,  and  when  one  is  taken  out.  it  is 
to  l>e  charged  to  the  department  using  it. 
City  taxis  are  to  be  of  a  uniform  color 
j<nd  are  to  be  marked  with  the  name  of 
the  city  in  large  letters. 
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STOCKROOM    SHELVING  —  Every- 
one is  familiar  with  the  unit  sys- 
tem of  construction  as  applied  to 
bookcases;  the  so-called  expanding  book- 
case which  is  built  up  of  numbers  of  in- 
terchangeable sections,  sometimes  each 
of  the  same  size  and  sometimes  of  differ- 
ent sizes,  but  always  so  fitting  together 
u  to  make  a  complete  whole  which  can 
always  be  enlarged  by  adding  a  fresh 
unit.    In  order  to  carry  this  system  to 
stockroom  shelving  several  matters  must 
be  taken  into  account  that  do  not  appear 
in  the  library  field,  for  instance  much 
greater  strength  is  required,  waste  space 
is  even  more  important  and  cheapness 
must  be  considered  very  carefully  indeed. 
The  Fouts  unit  system  of  steel  shelving 
has  been  introduced  lately,  and  seems  to 
meet  practically  every  requirement  of 
stockroom  organization  while  it  has  the 
(rreat  advantage  over  ordinary  steel  con- 
struction that  it  can  always  be  altered  in 
height,  depth  or  length  to  suit  the  needs 
of  the  articles  at  that  time  mostly  in 
use.   The  fundamental  part  of  the  shelv- 
ing is  the  end,  which  is  a  steel  pressing 
in  the  form  of  a  shallow  box.  These  end 
pieces  are  made  in  a  wide  variety  of 
sizes  the  largest  being  24  in.  high  by  36 
in.  deep  and  the  smallest  6  in.  high  by 
12  in.  deep.    The  shelves  are  made  of  a 
standard  length  of  36  in.  and  in  widths  to 
suit  the  range  of  sizes  of  the  end  pieces; 
each  edge  of  a  shelf  is  rolled  into  a  bead 
so  doing  away  with  sharp  edges.  Besides 
plain  shelving,  box  form  pressings  can 
be  had  that  make  up  into  bins  when  at- 
tached to  the  standard  end  pieces,  and 
partitions  are  also  procurable  for  divid- 
ing either  bins  or  shelves.    It  is  usual  so 
to  arrange  the  built   up   shelving  that 
there  are  two  open  sides,  but  if  it  is  de- 
sired   to    divide    the    whole  structure 
lengthwise,  back  plates  which  clip  into 
place  are  added  and  two  piles  of  shelves 
built  up  back  to  back.  The  various  mem- 


bers are  secured  to  each  other  by  short 
screws  and  nuts  as  shown  in  the  illus- 
tration. It  is  claimed  that  the  shelving 
can  support  a  very  considerable  weight, 
and  the  parts  are  made  in  different 
gauges  of  sheet  to  suit  goods  of  different 
degrees  of  weight.  For  automobile  parts 
it  is  probable  that  the  heaviest  gauge 
would  be  the  most  suitable.  Obviously 
the  case  built  up  in  this  way  is  more  dur- 
able than  wooden  bins,  besides  being  in- 
combustible, and  the  small  number  of 
screws  needed  means  that  erection  would 


Concealed  door  hinge 


he  very  quick.  It  should  be  quicker  than 
nailing  together  ready  shaped  pieces  of 
wood.— C.  C.  Fouts  Co.,  Middletown,  O. 

Detachable  Concealed  Hinges — A  very 
neat  door  hinge  with  the  feature  that  it 
allows  for  easy  detachment  of  the  door 
is  known  as  the  Anchor.  It  is  a  common 
experience  to  find  that  doors  have  to  be 
removed  for  trimming  after  they  have 
been  mounted  by  the  body  frame  builders 
and  it  is  obviously  likely  to  cause  damage 
to  the  finish  if  wood  screws  have  to  be 
removed  after  painting  is  completed. 
To  overcome  this  possible  trouble  the 
Anchor  hinge  is  fitted  in  the  door  post, 
as  shown  in  the  sketch,  and  the  door 
itself  is  provided  with  the  fixed  plate  B 
in  which  there  are  two  locating  slots  and 
two  tapped  screw  holes.  On  the  plate  A 
of  the  hinge  arc  two  lugs  to  fit  the 
locuting  slots  in  B,  and  a  pair  of  short 
machine  screws  secure  the  hinge  to  the 
door  plate;  so  attachment  or  removal  of 
the  door  are  quick  and  easy  operations. — 
Metal  Specialties  Mfg.  Co.,  Chicago,  111. 

Tire  Pump — A  hand  tire  pump  with 
a  special  type  of  plunger  and  hose  clamp, 
which  makes  it  very  easy  to  attach  the 
end  of  the  hose  to  the  tire  valve,  is  the 
"Bell."  The  end  of  the  plunger  rod  is 
threaded  and  this  provides  for  the  hold- 
ing of  the  plunger  leather  between  two 
washers  by  a  nut.  Underneath  the 
plunger  leather  a  bevel-edged  brass 
spreader  disk  is  sleeved  upon  the 
plunger  rod  and  held  to  it  at  all  times 
by  a  spring,  which  is  in  turn  held  in  place 
by  a  cottered  washer  on  the  rod  end. 
When  the  plunger  is  forced  down,  the 
back  pressure  of  the  air  in  the  pump 
barrel  forces  the  spreader  disk  up 
strongly  against  the  plunger  leather  and 
holds  it  closely  to  the  walls  of  the  barrel. 
On  the  up-stroke,  the  steel  spring  main- 
tains the  close  contact  of  the  leather 
against  the  walls  of  the  barrel.  A  ball- 
check  valve  at  the  base  prevents  back 
pressure  into  the  pump.  To  replace 
the  ordinary  rubber  socket  at  the  tire 
valve  end  of  the  hose  connection,  the 
"Bell"  has  a  special  form  of  eccentric 
clamp.  This  has  a  rubber  socket,  but  in 
addition,  it  has  a  threaded  internal  eccen- 
tric which  operates  internally  upon  the 
threaded  part  of  the  tire  valve  tube. 
After  engaging  the  rubber  socket  with 
the  valve  tube  in  the  usual  way,  the 
eccentric  lever  is  pushed  over,  whereupon 
the  threaded  eccentric  inside  the  clamp 
engages  the  external  threads  of  the  valve 
tube  in  the  same  manner  as  a  nut 
would,  making  a  rigid  connection  which 
will  stay  until  the  lever  is  thrown  to  the 
releasing  position  again.-  Bell  Pump  Co., 
Detroit,  Mich. 

Grease  Gun — Oil  and  grease  guns  are 
automobile  accessories  which  the  average 
motorist  looks  upon  as  standard;  how- 
ever, this  particular  one  seems  to  be  a 
combination  which  is  a  step  in  advance. 
Referring  to  the  illustration,  the  gun  in- 
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corporate!)  a  modification  of  the  Bell 
plunger  as  used  in  tire  pumps  of  thin 
make.  The  leather  plunger  is  secured  to 
the  plunger  rod  and  is  cup-shaped.  Be- 
low the  leather  is  a  disk  which  is  beveled 
at  its  outer  edge.  This  fits  inside  the 
leather  cup  and  is  held  to  it  at  all  times 
by  a  spring.  Above  the  main  leather  cup 
there  is  another  in  reversed  position.  On 
the  down  stroke,  the  pressure  of  the  oil 
or  grease  forces  the  disk  against  the  cup, 
and  thus  makes  the  latter  closely  adhere 
to  the  walls  of  the  gun  so  as  to  prevent 
leakage.  On  the  up-stroke  the  spring 
acts  to  force  the  metal  disk  against  the 
leather  which  must  therefore  maintain 
the  same  close  contact  with  the  walls. 
This  prevents  leakage  in  this  direction, 
nnd  it  is  assisted  by  the  reversed  leather 
plunger.  It  is  said  that  with  this  fea- 
ture, the  gun  has  a  vacuum  which  will 
readily  draw  a  No.  2  grease.  Heavier 
greases  are  packed  by  hand.  To  empty 
the  gun.  an  eccentric  ring  is  fitted  to  the 
top  of  the  gun.  By  the  quarter  turning 
of  a  lever,  an  eccentric  disk  fits  into  the 
square  thread  of  the  plunger  rod,  and 
makes  a  nut  on  which  the  thread  can 
operate.  Then  by  turning  the  handle, 
the  grease  is  expelled.  Thus,  the  gun 
is  a  combination,  for,  with  the  eccentric 
off,  it  acts  similarly  to  any  plunger  gun, 
and  is  readily  converted  into  a  screw 
type.— Bell  Pump  Co.,  Detroit,  Mich. 

Kitting  Crankshaft  Bearings. — It  is  an 
accepted  fact  that  it  is  far  from  easy 
properly  to  scrape  and  fit  the  bearings  of 
a  crank.shaft  so  that  they  aie  all  in  line 
and  all  an  equally  tight  fit.  In  the  best 
factories  all  cranks  are  scraped  in  by 
hand  and  many  hours  spent  on  getting 
the  bearings  as  near  perfect  as  possible, 
but  it  is  well  known  that  whet)  the  car 
eventually  comes  to  a  repairer  for  wear 
to  be  taken  up  the  re-scraped  bearing  sel- 
dom last  so  long  as  they  did  originally. 
There  is  only  one  reason  for  this,  and  it 
is  that  the  average  mechanic  is  not  skilled 
in  the  class  of  work  required  to  make  a 
proper  job  of  crankshaft  bearings;  it  is  a 
kind  of  work  that  really  calls  for  special 
practice  and  is  best  done  by  a  man  who 
has  no  other  sort  of  work.  It  is  with 
the  idea  of  enabling  the  better  kinds  of 
repair  shops  to  do  really  good  work  with 
a  smaller  expenditure  of  time  that  the 
tool  here  described  has  been  made. 
Given  a  crankshaft  and  its  bushings  it  is 
a  foregone  conclusion  that  they  will  not 
wear  evenly,  that  means  one  or  more  of 
the  bearings  will  be  out  of  line  when  the 
time  comes  to  take  up  slack.  Now  the 
important  thing  is  to  get  the  nearest  pos- 


sible approach  to  correct  aligning  and  it 
is  also  important  to  locate  the  shaft  *o 
that  the  timing  gears  mesh  to  the  proper 
depth.  In  using  the  apparatus  described 
it  is  the  timing  gear  which  forms  the 
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Taper  buihlng*  of  Martell  aligning  reamer 
showing   eccentric   adjustment   and  locking 


basic  point;  the  front  bearing  is  reamed 
to  suit  the  meshing  of  the  gears  and  the 
other  bearings  to  suit  the  front  one.  The 
Martell  aligning  reamer  consists  of  an 
accurately  straight  shaft  capable  of  car- 
rying and  sliding  within  taper  bushings 
hy  means  of.  which  it  can  lie  set  up  and 
adjusted  in  the  crankcase.  When  ad- 
justed to  proper  centers  a  reamer  head 
on  the  same  shaft  can  be  drawn  through 
the  bushings,  cutting  them  one  after  the 
other  till  they  are  accurately  in  line 
within  very  fine  limits.    Free  to  slide  on 


the  shaft  is  a  number  of  eccentric  bush- 
ings outside  which  the  taper  portions  are 
located.  Thus  suppose  the  shaft  is  held  in 
the  end  bearings  by  the  taper  bushes 
pushed  into  the  bearing  mouths  and  then 
locked  in  place,  we  can  set  the  shaft  sev- 
eral thousandths  out  of  line  one  way,  or 
the  other  by  turning  the  inner  eccentric 
portions.  In  this  way  the  timing  gear 
can  be  located  in  proper  mesh,  since  a 
special  mounting  is  provided  for  the  shaft 
of  the  reamer  which  will  hold  the  pinion 
just  as  though  it  were  upon  the  crank- 
shaft. The  adjusting  edges  of  the  ec- 
centrics are  graduated  so  as  to  show  how 
many  thousandths  the  shaft  is  out  of  line 
with  the  bearing  and,  speaking  broadly, 
the  operation  before  starting  to  ream, 
consists  in  adjusting  the  shaft  by  means 
of  the  taper  bushings  relative  to  each 
crankshaft  bearing  so  as  to  get  the  best 
average  position  consistent  with  proper 
timing  gear  position.  When  this  adjust- 
ment is  finished  the  reamer  head  is  locked 
to  the  shaft  at  any  convenient  point  by 
its  clamping  grip  ring,  and  the  bearings 
are  scraped  out  by  the  reamer  one  at  a 
time,  the  bushings  being  replaced,  set 
back  to  zero  eccentricity,  and  each  bear- 
ing reamed  before  the  next  bearing  is 
begun  upon.  The  process  as  thus  de- 
scribed sounds  a  little  complicated  per- 
haps, but  it  must  be  infinitely  simpler 
than  hand  Hcraping,  and  actually  better 
in  final  effect  if  the  workman  is  only 
capable  of  understanding  what  he  is  try- 
ing to  do.  The  tool  should  find  a  place 
in  most  high-class  shops  and  should  en- 
able the  charge  for  refitting  bearings  to 
be  reduced — as  well  as  giving  better  re- 
sults.—Martell  Distributing  Co..  Boston, 
Mass. 

Automobile    Washing  Apparatus — A 

variety  of  dusting  and  washing  brushes 
of  strong  and  simple  construction  are 
garage  essentials.  A  recent  list  shows 
that  the  Fuller  range  is  exceptionally 
complete.  The  Fuller  auto-washer,  foun- 
tain type,  consists  of  a  large  brush  that 
is  fitted  to  the  end  of  the  hose  nozzle, 
and  it  is  to  be  noted  that  it  does  not  need 
a  special  nozzle,  clipping  readily  to  any 
ordinary  hose  end.— Fuller  Brush  Co.. 
Hartford,  Conn. 

Graphite  Lubrication— This  subject 
has  been  dealt  with  most  ably  in  many 
pamphlets  issued  by  the  Dixon  company, 
but  they  have  just  issued  another  con- 
taining detail  recommendations  for  the 
use  of  each  brand  of  graphite  product 
applicable  to  the  automobile.-  ^Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
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On  April  20th 

The  Automobile  Trade  Directory 
will  issue  a  Directory  of 

FORD 
SPECIALTIES 

HpHIS  Directory  will  be  com- 
plete  and  authentic  in  every 
detail — on  a  par  with  the  service 
that  has  made  The  Automobile 
Trade  Directory  the  Standard 
Buyers'  Reference  of  the  Ameri- 
can Automobile  Industry. 
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Each  and  every  Ford  Dealer,  from  the  big  metro- 
politan distributor  to  the  rural  sub-agent,  will 
receive  a  copy  of  this  book  with  our  compliments. 


FORD  DEALERS 

To  ensure  receiving  your  copy  fill  out  and  send 
us  the  coupon  with  your  BUSINESS  CARD 
at  LETTER  HEAD.  The  book  will  be  sent 
to  you  absolutely  free  of  charge.  It  will  be 
worth  many  dollars  to  you  in  the  saving  of  time 
and  trouble. 


 hiiiiih  ■  iniiiiHiiiiiiiiiM— miniiHiiiHiiniin— Htiiiimmnnr-m  1  r  -— — 

THE  AUTOMOBILE  TRADE  DIRECTORY 

243-249  W.  39th  St.,  New  York 

Enclosed  tind  business  r«ir</  or  letter  head.    Send  mc 
free  of  charge  a  copy  of  your  directory  of  Ford  Special- 

ties.   We  have  the    {  XaJency  }  for  ,hc  FoH  tar 

Name   

Address   

City   State  
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TO  THE  TRADE 


The  UNITED  STATES  COURT  of  APPEALS  for  the  SECOND  CIRCUIT  in 
giving  "decision  from  the  appeal  of  the  Lovell-McConnell  Mfg.  Co.  from  the  final 
decree  of  the  District  Court  for  the  Southern  District  of  New  York,  dismissing  the 
bill  which  charged  the  infringement  of  three  patents  controlled  bv  the  Lovell- 
McConnell  Mfg.  Co. 

AFFIRM  THE  LOWER  COULT  DECREE  WITH  COSTS 

This  last  decision  in  iiich  the  Court  of  Appeals  approves  the  decision  of  the  District 
Court  adds  ONE  MORE  "SPARTON"  VICTORY  and  PROVES  our  contention 
that  "SPARTON"  Warning  Signals  DO  NOT  INFRINGE. 

In  giving  final  decision  and  in  referring  to  the  NEW  TESTIMONY  on  which  the 
appeal  was  made  the  decree  reads — 

"  If  all  the  new  testimony  had  been  in  the  former 
record   the   result   would   have    been    the  same." 

In  the  beginning  we  stated  publicly  that  WE  EXPECTED  suits  for  infringement 
to  be  brought  against  "SPARTON"  construction,  not  that  we  believed  for  one 
instant  that  it  DID  INFRINGE,  but  to  retard  the  sale  of  our  product,  which  had 
PROVEN  better  than  competition  in  repeated  factory  tests  made  by  Engineers  of 
national  reputation. 

Even  in  the  face  of  this  sweeping  victory  we  anticipate  additional  suits  will  be 
started,  indirectly  perhaps,  but  with  the  same  intent.  We  welcome  any  expedient  to 
eliminate  for  all  time  the  "effect"  and  "methods"  calculated  to  blind  the  trade  and 
create  other  than  the  TRUE  IMPRESSION. 

In  the  meantime  we  have  increased  our  present  capacity  to  2,000  "SPARTON" 
Warning  Signals  everv  twer'v  ^nr  hour*  Our  factorv  is  running  twentv-three 
hours  each  working  day  and  MORE  "SPARTONS"  are  sold  for  1915  factory  equip- 
ment than  all  other  makes  of  motor-driven  electric  signals  combined. 

IF  YOU  NEED  FURTHER  EVIDENCE  OF  "SPARTON" 

SUPREMACY,  SEND  FOR  OUR  FACTS 

The  Sparks- Withington  Company 

JACKSON  MICHIGAN 
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Price  and  Quality 
Must  Balance 

The  quality  of  the  brake  lining  you  sell 
must  be  consistent  with  the  price  you 
charge  for  it,  or  you  will  not  be  able  to 
hold  your  trade. 

This  is  so— and  nobody  knows  it  better 
than  you.  That  Price  and  Quality  must 
balance  is  just  as  true  with  respect  to 
net  prices  as  it  is  with  list  prices. 

What  is  the  Quality  of  brake  How  do  you  know  when  you 

linings  which  list  the  same  as  get  it  ? 

RAYBESTOS  —  and  in  some  How  long  before  juggled  dis- 
eases higher- but  which  often  count  prices  will  affect  you  ? 
are  offered  you  at  a  lower  net  RAYBESTOS  schedule  of  prices 
price?  —both  net  and  list— are  fixed  — 

uniform  to  all— and  at  all  times 

What  do  you  suppose  is  the  low-  consistent  with  RAYBESTOS 

est  net  price  you  could  get?  Quality. 


J  v.lof 


"THf  ORIGINAL  ANO  B£ST  ASfihSTOS  BRAKE  LltlHC" 


The  Royal  Equipment  Company 

1354  Bostwick  Avenue  Bridgeport,  Conn. 
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Tungsten — The  Hardener 

Resists  Heat  and  Retains  Magnetism — Valuable 
for  High-Speed  Tools,  Valves,  Lamp  Filaments  and 
Magnets— Can  Be  Drawn  to  .0002  Inch  Diameter 


Ey  J.  Edward  Schippcr 


GROUND  ORE  + 
SODIUM  CARBONATE 
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TUNGSTEN  has  three  qualities  that  have  rendered  it  of 
high  value  to  the  automobile  and  other  industries.  It 
is  a  great  hardening  element,  it  is  a  resister  of  heat 
and  it  increases  the  rctentivity  of  magnets.  These,  with  the 
many  other  qualifications,  render  this  element  one  of  our 
most  important  alloying  sub- 
stances. 

Tungsten  was  once  classed 
among  the  tin  ores  and  in  its 
mineral  form  was  known  as 
heavy  stone,  due  to  its  great 
weight.  Next  to  platinum, 
iridium  and  gold  it  is  the 
heaviest  metal,  having  a 
specific  gravity  of  17.3  as 
compared  to  11.3  for  lead, 
7.85  for  steel.  22.3  for  iri- 
dium and  19.2  for  gold.  A 
cubic  foot  of  tungsten  weighs 
1,078.7  pounds.  A  cubic  foot 
of  iridium,  the  heaviest 
metal,  weighs  1.3!M>  pounds. 
A  cubic  foot  of  gold  weighs 
1,200.9  pounds  and  a  cubic 
foot  of  lead  weighs  709.7 
pounds. 

In  1781  Schcele  proved  that 
a  tungsten  ore  was  com- 
posed of  lime,  combined  with 
a  peculiar  acid  and  2  years 
later  Spanish  chemists  suc- 
ceeded in  producing  metallic  tungsten.  The  mineral  tung- 
•  sten  or  the  ores  containing  the  element  are  principally  found 
in  the  form  of  what  are  known  as  Wolframite,  after  its  dis- 
coverer, Wolfram ;  and  Scheelite  after  its  discoverer  Scheele. 
The  Wolframite  is  chemically  known  as  a  tungstate  of  iron 
and  manganese,  and  Scheelite  is  a  calcium  tungstate. 
Tungsten  is  a  great  hardener  of  steels.    By  incorporating 
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Olagrammatlc  representation  of  the  process  by  which  metallic 
tungsten  Is  derived  from  Wolframite,  the  ore  In  which  It  Is  most 
commonly  found 


simultaneously  carbon  and  tungsten  it  is  possible  to  obtain 
a  much  harder  steel  than  with  carbon  alone  and  at  the 
same  time  eliminate  the  danger  of  increasing  the  brittleness 
to  a  dangerous  extent.  This  is  the  element  which  was  perhaps 
unconsciously,  incorporated  in  the  famous  oriental  Damas- 
cus steel,  the  making  of 
which  was  at  one  time  classed 
as  a  lost  art.  It  is  one 
of  the  elements  of  what  is 
known  as  high-speed  steel. 

Tungsten  is  a  metallic  ele- 
ment and,  when  used  in  con- 
junction with  the  elements 
chromium  and  carbon  it 
raises  the  temperature  to 
which  steel  can  be  brought 
without  losing  hardness.  This 
quality  makes  it  of  use  where 
high-speed  cutting  is  desired 
because  the  heat  due  to  cut- 
ting docs  not  soften  the  edge 
of  the  tool  until  it  has 
reached  a  much  higher  tem- 
perature than  with  the  or- 
dinary tool  steels.  A  typi- 
cal composition  of  a  chrome- 
tungsten  or  high-speed  steel 
is  carbon  X<H  to  .67  per  cent, 
manganese  .07  to  .11,  chrom- 
ium 5.95  to  5.47,  tungsten 
17.81  to  18.19.  Many  varl- 
used  for  tools  for  different 
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Often  Alloyed  with  Cobalt 

In  producing  a  cutting  metal  tungsten  is  often  alloyed  with 
cobalt.  Ellwood  Haynes,  who  is  known  in  the  automobile  in- 
dustry as  a  pioneer  car  builder,  has  marketed  a  non-ferrous 
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Some  of  the  articles  which  are  made  from  either  metallic  tungsten 
or  steel  alloyed  with  tungsten 


metal  which  he  has  termed  stellite,  a  combination  of  tungsten 
and  cobalt  with  other  alloys  in  which  the  only  iron  present 
is  an  impurity  and  in  which  the  iron  is  therefore  kept  to  the 
lowest  possible  percentage.  Thus,  although  the  name  is 
somewhat  deceptive,  it  is  not  a  steel. 

Another  field  in  which  tungsten  has  been  of  great  use  in 
the  automobile  industry  is  for  the  manufacture  of  poppet 
valves.  Here  the  same  qualifications,  namely,  those  of  heat 
resistance  Bnd  hardness,  have  rendered  it  of  great  use  in 
eliminating,  to  a  largo  degree,  the  necessity  of  grinding.  The 
effect  which  tungsten  has  in  rendering  steel  free  from  the 
influences  of  heat  at  ordinary  temperature  may  be  guessed 
when  it  is  known  that  tungsten  is  not  fusible  in  a  common 
forge.  Chromium  possesses  this  same  quality  and  both  these 
metals,  instead  of  melting  at  forge  heat  merely  soften.  The 
melting  point  of  tungsten  is  3,002  degrees. 

A  feature  that  makes  tungsten  of  great  use  for  magnetos 
is  that  when  added  to  a  magnet  steel  in  a  ratio  of  from  5  to 
8  per  cent,  it  increases  the  retentivity  of  the  magnet  to  a 
great  degree.  For  instance,  in  magneto  work  it  is  possible 
to  charge  the  magnets  to  more  than  100  per  cent,  complete 
saturation  and  then  after  the  charging  circuit  has  been  re- 
moved these  magnets  will  drop  to  but  slightly  below  100  per 
cent.,  saturation  and  retain  this  great  degree  of  magnetism 
for  a  remarkable  length  of  time. 

Can  Be  Drawn  Into  Fine  Wire 

One  of  the  most  spectacular  achievements  with  tungsten 
is  the  success  which  has  been  attained  in  rendering  it  ductile. 
By  super-refining  the  metal  with  secret  methods,  the  big 
electric  companies  have  succeeded  in  rendering  a  metal 
which  is  harder  than  glass,  so  ductile  that  it  can  be  drawn 
into  wire  of  less  than  .0002-inch  in  diameter.  This  wire  can 
be  used  for  lamp  filaments  up  to  considerably  more  than 
2,000  candlepower.  While  millions  of  tungsten  filament 
lamps  are  used  in  households  throughout  the  world  result- 
ing in  a  saving  of  hundreds  of  millions  of  dollars  a  year 
by  using  only  approximately  half  the  current  consumed  by 
the  carbon  filament  lamp,  filaments  do  not  take  up  a  very 
large  percentage  of  the  total  tungsten  output.  It  is  stated 
that  1  pound  of  tungsten  will  produce  the  filaments  neces- 
sary for  40,000  electric  bulbs  of  the  size  commonly  used  for 
household  purposes,  or  the  ordinary  25-watt  size. 

Besides  the  uses  which  have  been  mentioned,  tungsten  is 
one  of  the  important  factors  in  electric  furnace  work,  it  is 
often  employed  for  the  manufacture  of  surgical  wire,  for 
use  as  targets  in  Roentgen  tubes,  for  weights  and  it  has 


even  been  suggested  as  a  good  material  for  the  jackets  on 

rifle  bullets  due  to  its  heat-resisting  and  non-stripping 
qualities. 

Tungsten  Ore  Scattered  Over  Earth 

While  tungsten  ore  is  found  practically  in  all  parts  of  the 
world,  it  is  stated  that  its  mining  is  so  hazardous  commer- 
cially that  it  would  not  pay  any  company  to  specialize  on 
this  ore.  Considerable  pockets  may  be  found  and  mined  and 
give  rise  to  optimistic  hopes  in  the  mind  of  the  mine-owner 
only  to  be  shattered  by  finding  that  when  the  end  of  the 
pocket  has  been  reached  there  will  be  no  more  tungsten  ore 
in  sight.  Hence  it  is  that  the  tungsten  ore  is  more  or  less  of 
a  mining  by-product.  When  the  prospectors  hit  upon  it  they 
are  glad  to  mine  it  taking  what  they  find  and  treating  it 
more  as  a  prospector's  than  a  miner's  enterprise. 

Some  of  the  countries  which  have  been  most  productive 
of  tungsten  ore  during  the  last  10  years  are  Japan,  New 
South  Wales,  Queensland,  England,  France,  Germany,  Portu- 
gal, Argentine  Republic,  United  States,  South  Africa  and 
Burma.  The  accompanying  tabulation  shows  the  production 
in  short  tons  of  each  of  these  countries  between  the  years 
of  1005  and  1912.  The  curve  on  page  353  shows  the  number 
of  tons  of  concentrated  tungsten  ore  produced  in  the  United 
States  between  the  years  of  1912  and  1914,  with  the  value 
of  these  ores.  The  treacherous  nature  of  the  ore  deposit  can 
be  readily  seen  from  the  quick  yearly  fluctuation  in  the 
amounts  produced  by  these  different  countries.  This  is  in- 
stanced by  the  case  of  Burma  which  did  not  produce  any  until 
1910,  when  407  tons  were  mined.  Two  years  later  the  produc- 
tion was  2,0!l5  tons,  the  largest  recorded  in  any  country  up  to 
that  year.  The  production  in  the  United  States  started  with 
46  tons  in  1900  having  a  value  of  $11,040,  gradually  increas- 
ing up  to  the  year  1910,  when  the  value  was  $832,992.  This 
represented  a  production  of  1(821  tons.  The  tons  referred  to 
are  short  tons  of  2,000  pounds  and  the  ore  is  concentrated 
and  contains  80  per  cent,  of  tungsten  trioxide. 

High-Speed  Sleel  Created  Demand 

The  use  of  high-speed  tool  steel  which  took  a  quick  rise  in 
1912  caused  a  corresponding  jump  in  the  demand  for  tung- 
sten. It  was  also  responsible  for  the  introduction  of  the 
use  of  cobalt.  The  demand  for  the  metal  was  so  great  that 
in  addition  to  our  own  supply  in  1  year  323  short  tons  of 
tungsten  valued  at  $323,872  and  824  tons  of  ore  in  miscel- 
laneous forms  were  imported.  Wolframite  and  Scheelite 
were  the  principal  components  of  the  ore  imports.  Consider- 
able interest  was  aroused  in  1913  by  the  discovery  of  deposits 
of  a  tungsten  ore  known  as  Fcrbcrite  in  the  boulder  fields 
of  Colorado  and  during  this  year  953  tons  of  concentrated 
ore  were  removed  from  these  fields.  This  was  more  than 
half  the  production  of  the  entire  United  States  which  totaled 
1,537  tons  for  that  year. 

While  the  tungsten  deposits  have  been  unreliable  there 
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has  always  been  enough  produced  throughout  the  world  to 
meet  the  demands,  and  consequently  there  has  been  no  sharp 
rise  of  price  except  for  a  momentary  panic  at  the  time  of 
the  outbreak  of  war.  The  1914  price  as  quoted  by  one  au- 
thority was  $6.50  to  $9  per  unit,  or  1  per  cent  of  1  ton, 
that  is,  20  pounds.  A  further  idea  of  the  value  of  this  ore 
may  be  gained  by  the  fact  that  during  1914  a  total  of  267 
tons  valued  at  $139,697  were  imported  and  during  1913.  im- 
ports were  401  tons,  valued  at  $213,122.  This  would  give 
a  value  of  $623  per  ton  for  the  imported  ore  in  1914  and 
$532  in  1913.  The  imports  of  the  metallic  tungsten  for  1914 
and  1913  respectively  were  192  tons  and  G81  tons.  The  values 
of  these  were  $219,506  and  $835,212.  This  would  give  a 
valuation  on  the  metal  of  $1,142  for  1914  and  $1,262  for  1913. 

Extraction  by  Threefold  Method 

The  metallic  tungsten  can  be  abstracted  from  the  ore  by  a 
three-fold  chemical  reduction  process.  The  first  stage  is  to 
secure  sodium  tungstate  by  heating  together  a  mixture  of 
the  ground  ore  and  sodium  carbonate  in  a  reverberatory  fur- 
nace. When  this  operation  is  carried  out  under  proper  con- 
ditions the  extraction  is  complete  and  ut  the  same  time  any 
silica  present  is  left  insoluble.  The  sodium  tungstate  thus 
formed  is  dissolved  in  water  and  separated  from  the  oxide 
of  iron,  aluminum,  manganese,  tin  and  silicon  by  filtration. 
From  the  filtered  tungstate,  tungstic  acid  is  then  precipitated 


The  tungstic  acid  is  washed  free  of  soda  salts  and  dried, 
and  the  resulting  tungstic  oxide  is  mixed  with  carbonaceous 
materials  and  submitted  to  a  high  temperature  in  crucibles 
for  a  reduction  to  metal.  This  is  the  method  used  by  the 
fathers  of  tungsten  refining,  Oaxland,  1847  and  Mushet,  1859. 
This  process  is  known  as  the  Oaxland  process  and  is  said  to 
be  the  basis  of  that  now  used,  although  the  manufacturers 
of  tungsten  guard  the  secrets  of  their  individual  methods  with 


Generally  Sold  as  a  Powder 

Metallic  tungsten  is  generally  sold  in  powdered  form, 
but  a  considerable  quantity  of  ferro- tungsten  or  tungsten 
with  iron  is  manufactured  with  the  electric  furnace  and  alloys 
with  manganese  and  other  metals  can  be  obtained  by  reducing 
a  mixture  of  the  oxides  with  aluminum.  In  1903  it  was  stated 
that  the  purest  forms  of  tungsten  at  that  time  obtainable  were 
not  ductile  but  since  this  time  the  work  of  scientists  has  been 
rewarded  wih  the  results  that  are  so  clearly  shown  in  the  use 
of  the  tungsten  lamp  filament.  The  tungsten  powder  as  sold 
to  the  steel  makers  consists  of  about  98  per  cent,  tungsten, 
.5  per  cent,  iron,  .5  per  cent,  silicon,  and  .5  per  cent,  carbon. 
It  is  stated  that  100  parts  of  tungsten  can  be  obtained  from 
127  parts  of  good  Wolframite  and  it  is  estimated  that  it 

Tungsten  Ore  Production  to  1913  by  Different  Countries 
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Sold  in 


unit*  of  20  poundi.  1  per  cent,  of  ■  «hoct  ton 


costs  $400  to  refine  1  ton  of  ore.  The  method  by  which  the 
selling  price  of  the  tungsten  is  arrived  at  can  very  readily  be 
estimated  from  the  fact  that  ore  can  be  bought  at  about 
$450  per  ton  and  since  the  refining  costs  $400  with  allowances 
for  shipping  and  other  overhead  the  selling  price  will  be 
somewhat  over  $1,000,  as  previously  estimated. 

Ductile  tungsten  is  a  bright,  tough  steel-colored  metal. 
Its  physical  characteristics  are  unique  in  that  the  tensile 
strength  will  vary  materially  per  unit  of  cross  sectional  area 
with  the  amount  to  which  it  is  drawn.  Tungsten  wire  .0012- 
inch  in  diameter  will  have  a  tensile  strength  carrying  from 
580,000  to  610,000  pounds  per  square  inch.  Steel  piano  wire 
has  a  tensile  strength  of  340,000  pounds  per  square  inch.  It 
is  stated  that  with  the  tungsten  tool  steel  the  amount  by 
which  the  work  done  can  be  increased  sometimes  runs  as 
high  as  five  times  that  which  can  be  accomplished  with  car- 
bon steel.  This  will  of  course  vary  to  such  an  extent  that 
no  figure  can  be  fixed  but  that  the  cutting  speeds  have  been 
greatly  increased  due  to  the  introduction  of  high-speed  tool 
steel  is  the  principal  reason  for  the  adoption  of  the  tungsten 
alloy. 

Sleel  That  Resisted  Blowpipe 

An  interesting  example  of  what  may  be  done  with  tungsten 
is  furnished  by  a  steel  alloyed  with  this  metal  which  was  ex- 
hibited by  Dr.  Carl  Duisberg  at  the  Eighth  International 
Congress  of  Applied  Chemistry.  This  steel  resisted  the 
flame  of  an  oxy-acetylene  blow-pipe.  The  exact  composition 
of  this  has  been  kept  a  secret. 

The  form  in  which  the  steel  manufacturers  secure  the 
tungsten  for  use  as  an  alloy  varies  with  the  class  of  steel 
for  which  it  is  intended.   For  the  lower  grades  ferro-tungsten 
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is  used  while  for  the  higher  grades  the  pure  metal  is  bought. 
The  ferro-tungsten  can  be  produced  much  more  cheaply  than 
the  pure  metal  by  reduction  in  the  electric  furnace.  The 
purest  form  of  tungsten  in  practical  use  is  perhaps  that  em- 
ployed for  lamp  filaments.  The  process  for  manufacture 
gained  its  first  definite  step  when  Turner  D.  Bottome,  an 
American,  took  out  his  patent  No.  401,120  dated  April  9, 
1889.  This  was  one  of  the  original  processes  for  producing 
the  tungsten  wire  filament. 

Some  authorities  state  that  the  tungsten  filament  is  not  a 
pure  metal  as  is  tantalum,  but  is,  in  the  majority  of  in- 
stances, a  filament  of  minute  particles  of  metal  sintered  into 
coherence  by  the  passage  of  an  electrical  current  after  the 
filament  has  been  squirted  and  dried.  For  all  practical  pur- 
poses, however,  the  filament  of  a  tungsten  lamp  is  generally 
considered  as  an  example  of  the  highest  refinement  of  tung- 
sten metal. 

It  might  be  thought  that  owing  to  the  fact  that  tungsten 
docs  not  melt  until  above  3,000  degrees  it  would  be  diffi- 
cult to  alloy  it  with  other  metals  owing  to  the  dangers  of 
burning  these  before  amalgamation  took  place.  This  is  not 
the  case,  however,  as  tungsten  has  the  quality  of  dissolving 
in  other  molten  metals,  thus  rendering  the  process  of  mixing 


the  alloy  quite  simple.  It  is  estimated  that  95  per  cent,  of 
the  tungsten  produced  is  so  used,  being  consumed  by  the 
steel  manufacturers  throughout  the  world.  The  Sheffield 
Steel  Works  in  England  are  said  to  use  1,500  tons  of  tung- 
sten powder  annually.  This  is  a  value  of  $1,650,000  if  the 
value  per  ton  be  taken  as  $1,100. 

High  Spcedti  Bring  Out  Value 

While  the  great  value  of  tungsten  or  high-speed  steel  for 
cutting  tools  cannot  be  doubted,  it  is  a  fact  that  these  steels 
do  not  have  a  value  until  high  cutting  speeds  are  reached. 
Experiments  which  have  been  made  in  England  have  shown 
that  every  tool  that  has  yet  been  tested  without  the  use  of 
a  cooling  agent  has  very  little  durability  at  the  lowest  cutting 
speeds  and  a  much  greater  durability  at  higher  speeds.  For 
instance,  at  20  feet  per  minute  every  tool  tested  was  rapidly 
worn  away.  Another  rather  unexpected  result  which  was 
arrived  at  from  the  same  series  of  tests  is  that  at  low  speeds 
a  carbon  steel  tool  properly  hardened  has  greater  durability 
than  the  best  high  speed  steel.  At  high  speeds  great  dura- 
bility is  shown  by  high  speed  steels  properly  hardened,  and 
it  is  claimed  that  some  of  the  vanadium  tool  steels  show  this 
to  a  high  degree. 


War  Sends  Up  Price  of  Manganese 


NEW  YORK  Feb.  24— Considerable  concern  is  being  felt 
in  steel  centers  over  the  fluctuation  in  the  prices  of 
ferro-manganese.  This  is  due  to  the  fact  that  about  half  the 
manganese  used  in  this  country  for  alloying  is  imported  from 
Great  Britain  and  Germany.  Owing  to  the  embargo  on  this 
alloy  established  by  the  former  country,  and  the  difficulties 
in  shipping  from  the  latter,  the  supply  has  been  curtailed  to 
almost  the  entire  extent  of  the  importation. 

A  nominal  price  is  now  being  quoted  as  $68  per  ton  for 
ferro-manganese  at  the  seaboard,  that  is,  Baltimore  or  Bos- 
ton. This  does  not  represent,  however,  the  true  prices  that 
are  being  paid  as  sales  at  $100  per  ton  are  frequently  re- 
ported. Before  the  war  broke  out  the  price  of  ferro-man- 
ganese was  $38  per  ton. 

The  remaining  50  per  cent  of  the  manganese  used  in  this 
country  is  made  by  the  Carnegie  Steel  Co.  and  this  concern 
uses  practically  all  that  it  manufactures,  hence  very  little 
can  be  secured  from  the  Carnegie  company  for  outside  use. 
Now  that  the  German  blockade  against  England  has  been 
declared,  it  is  feared  that  the  shipments  which  were  previ- 
ously finding  their  way  to  this  country  at  scattered  intervals 
will  be  checked  altogether. 

Bought  as  Ferre-Manganese 

The  ferro-manganese  as  received  by  the  purchaser  consists 
of  about  80  per  cent,  manganese  and  nearly  20  per  cent,  iron, 
the  remainder  being  silicon  and  other  impurities.  Its  use  in 
ordinary  steel  work  is  of  a  medicinal  nature.  Manganese 
when  taken  alone  decreases  rather  than  increases  the  gen- 
eral merit  of  the  steel  to  which  it  is  added.  It  shows  its  ef- 
fect principally  in  reducing  the  malleability  but  it  is  added 
intentionally  in  quantities  as  high  as  1.5  per  cent,  to  palliate 
the  effect  of  sulphur  and  oxygen. 

With  sulphur,  it  forms  a  sulphide  which  draws  together 
into  almost  harmless  drops,  instead  of  incasing  the  grains 
of  iron  and  thereby  weakening  the  structure  of  the  metal  as 
sulphur  would  alone.  With  oxygen  it  forms  a  manganous 
oxide  which  is  less  harmful  to  the  general  structure  of  the 
metal  than  would  be  the  ferrous  oxide  that  would  be  present 
were  not  the  manganese  added.  As  actually  made  manganese 
steel  is  said  by  most  authorities  to  contain  about  1.2  per  cent, 
of  manganese  and  1.5  per  cent,  carbon.  According  to  S.  A.  E. 
specifications  ordinary  carbon  steel  averages  between  .50  and 


.80  manganese.  The  preferred  percentage  of  manganese  gen- 
erally ranges  very  close  to  .65.  The  defects  of  the  man- 
ganese steel  such  as  Hadfield's  for  general  use,  are  its  hard- 
ness and  low  elastic  limit. 

Manganese  is  a  metallic  chemical  element.  At  one  time  it 
was  taken  to  be  a  magnetic  oxide  of  iron  but  in  1740  J  H. 
Pott  showed  that  it  did  not  contain  iron  and  in  1774  C. 
Scheelc  proved  that  it  was  the  oxide  of  a  distinct  metal. 
The  metal  was  first  isolated  by  J.  G.  Gahn  in  1774.  It  is  part 
of  the  atmosphere  of  the  sun  and  is  found  in  sea  water  and 
in  many  mineral  waters.  Commercially  it  finds  its  biggest 
use  in  the  manufacture  of  special  steel. 

CorrecU  Effects  of  Impurities 

Spiegeleisen,  in  which  form  the  manganese  is  generally 
added  to  the  steel  to  correct  the  effects  of  the  sulphur  and 
oxygen  impurities  and  to  counteract  the  hardening  influence 
of  silicon  is  a  combination  of  iron  with  from  10  to  30  per 
cent,  manganese.  Spiegeleisen  generally  contains  about  5  per 
cent,  carbon.  It  is  the  shortage  of  spiegeleisen  which  in  turn 
means  a  shortage  of  manganese  that  would  most  bother  the 
steel  makers  in  case  they  were  not  able  to  secure  an  adequate 
supply. 

Manganese  steel  is  used  for  such  purposes  as  parts  of 
crushing  machinery  and  similar  machines  where  great 
strength  combined  with  hardness  and  resistance  to  wear  are 
demanded.  The  well  known  Hadfield's  manganese  steel  con- 
tains about  J  3  per  cent,  of  manganese  and  1  per  cent,  of  car- 
bon. It  is  very  strong,  tough  and  hard  and  is  used  generally 
in  a  cast  condition.  It  is  somewhat  softened  by  quenching 
from  a  yellow  heat,  and  is  hardened  again  by  reheating  and 
allowing  it  to  cool  slowly.  The  reason  that  it  is  used  in  the 
cast  condition  is  that  it  is  exceedingly  difficult,  and,  in  fact, 
practically  impossible  to  machine. 

Vail  Is  Rutenber  General  Manager 

Marion,  Inp.,  Feb.  22 — R.  A.  Vail  has  been  made  vice- 
president  and  general  manager,  S.  R.  Chenoweth,  treasurer, 
and  P.  A.  Watson,  director  of  the  Rutenber  Motor  Co.,  this 
city.  These  changes  were  made  necessary  owing  to  the  re- 
tirement of  R.  O.  Berger  from  the  office  of  vice-president  and 
director  and  of  J.  W.  Stephenson  as  treasurer  and  general 
manager.  J.  W.  Stephenson  retains  his  interests  in  the  com- 
pany and  his  membership  in  the  board  of  directors. 
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Omaha— Distributor  for  the  Grain  Belt 

$16,026,750  Worth  of  Cars,  Trucks  and  Accessories 
Sold  in  1914— Bright  Prospects  for  Coming  Year 

— 

By  David  Beecroft 


OMAHA.  NEB.,  Feb.  20— Last  year 
Omaha  distributors  and  dealers  in 
automobiles  and  accessories  sold 
$16,026,750  worth  of  merchandise 
through  the  Omaha  territory,  a  good 
round  sum  for  this  city  with  .a  popula- 
tion of  200,000  made  up  by  counting  in 
Council  Bluffs  and  such  other  suburbs 
as  Benson,  South  Omaha,  Florence  and 
Dundee. 

Omaha  is  not  seriously  considered  by 
many  as  a  car  distributing  center  in 
comparison  with  Minneapolis,  Kansas 
City  or  Dallas,  yet  figures  speak  elo- 
quently in  proving  this  to  be  a  center  of 
proud  proportions,  a  city  that  lies 
nestled  in  the  heart  of  the  grain  belt  and 
a  city  whose  motor  jobbing  business  of 
slightly  over  $16,000,000  per  annum  com- 
pares favorably  with  Kansas  City, 
whose  annual  jobbing  trade  reaches 
$3»,000,000. 

Spend  a  few  hours  with  Omaha  car 
dealers  and  finish  up  with  half  a  day  at 
the  Commercial  club  in  this  city  and  you 
will  be  started  on  the  road  to  conviction 
that  Omaha  is  being  heard  from  and  will 
make  a  louder  noise  in  the  future. 

Omaha's  Importance 

Omaha  ranks  as  the  third  live  stock 
and  packing  center  of  the  country,  being 
led  only  by  Chicago  and  Kansas  City. 

Omaha  is  the  fourth  primary  grain 
market  in  the  United  States  and  is  sec- 
ond as  a  corn  market. 

Omaha  leads  all  other  cities  as  the 
greatest  dairy  city  in  the  country. 

Omaha  has  one  of  the  largest  gold  and 
silver  smelters  in  the  land. 

Last,  but  not  least,  the  annual  grain 
report  shows  that  the  State  of  Nebraska 
stands  fifth  in  total  value  of  crops  for 
1914.    The  figures  are: 

COMPARATIVE  CROP  VALUES 
,  S«»t«  Crop  Value 

 1351.450,000 

"»"ol«    319.«ii«,0O0 

T*va»   290.J35  000 

K-'.r"*»,   28T.S62.00fl 

Nebraska    210,0»».0<"i 

>f>««>uri    132.9Sl.OOu 

Minn<-«nta   ,   1S0.432.0O0 

south  rvxkota   ir>M«8.«Ai> 

Is  there  any  reason'  why  the  proud 
citizens  of  Omaha,  during  last  week 
when  the  automobile  show  held  the 
boirds  at  the  auditorium,  should  not  laud 
the  value  of  this  city  in  the  retail  auto- 
mobile field?    For  10  consecutive 


the  show  has  been  held  in  the  same  hall 
and  under  the  same  management.  Clarke 
F.  Powell,  of  the  Powell  Supply  Co.. 
managed  the  first  show  and  still  wears 
the  crown  of  perennial  management.  The 
first  show  had  six  exhibitors  but  this 
week  there  were  forty-five,  thirty-three 
showing  passenger  cars  on  the  main 
floor  and  twelve  others  exhibiting  com- 
mercial vehicles  in  the  basement.  1- in- 
different makes  of  passenger  cars  were 
shown  and  sixteen  makes  of  motor 
trucks.    There  were  no  accessories. 

Omaha  holds  a  closed  show.  You  must 
be  a  bona-fide  dealer,  located  in  this  city 
and  with  a  real  salesroom  and  a  legiti- 
mate leasehold  before  you  can  get  on  the 
exhibition  floor.  This  is  due  to  the  con- 
stitution of  the  Omaha  Automobile  Show 
Assn.,  a  $50,000  corporation  which 
sells  stock  at  $50  per  share  to  bona  fide 
dealers.  One  share  of  stock  entitles  you 
to  exhibit  privileges.  Forty  dealers  are 
members  and  all  were  in  the  show  this 
week.  Manager  Powell  says  that  not  in 
10  years  of  Omaha  show  history  has 
more  than  one  of  the  members  of  the  as- 
sociation been  absent  from  the  show.  Out- 
sider makers  were  here  this  week  trying 
to  pick  up  last-minute  space,  but  they 
found  the  bars  up.  No  salesroom,  no 
space,  is  the  cast-iron  rule  of  the  show. 
Here  the  outsider  who  would  like  to  wait 
till  the  show  week  to  launch  his  cars  he- 
fore  the  public,  is  not  welcome,  but  let 
him  take  up  his  residence  here,  open  his 
show  room,  conduct  a  real  business  and 
at  once  he  becomes  part  and  parcel  of 
the  show  organization. 

Like  Minneapolis  and  Kansas  City,  the 
Omaha  show  is  largely  a  dealers'  show. 
There  are  over  4,000  automobile  dealers 
in  this  territory,  and  of  these  almost 
2,000  registered.  A  year  ago  1,400  at- 
tended. Next  year  we  may  look  for 
3,000.  Many  of  the  dealers  attending 
this  week  brought  two  or  three  prospects 
with  them.  Some  paid  their  railway 
fares,  others  did  not.  Many  of  these 
dealers  closed  two  or  more  sales  before 
closing  hour  tonight. 

Great  Potential  Buying  Power 

Locally  the  200,000  population  of 
Greater  Omaha  is  a  potential  buying 
power  and  many  retail  sales  were  closed 
during  the  week.  This  is  not  the  oppor- 
tune time  for  retail  sales.    It  is  a  little 


early,  November,  December,  January  and 
February  being  the  dead  months  for  de- 
livery. Deliveries  start  March  1,  almost 
a  month  earlier  than  Minneapolis,  and 
continue  until  the  end  of  October. 

Before  endeavoring  to  analyze  the 
Omaha  selling  field  it  is  necessary  to  ap- 
preciate the  territory  served  by  this  city. 
This  territory  embraces  the  entire  State 
of  Nebraska,  the  western  tier  of  counties 
in  Iowa,  and  with  some  dealers  the  lower 
half  of  South  Dakota.  This  is  an  agri- 
cultural zone  of  no  mean  proportions.  It 
aggregates  a  total  area  of  100,000  square 
miles,  all  the  best  farming  land  of  the 
country.  This  area  is  one-half  greater 
than  all  of  New  England.  It  is  double 
the  area  of  New  York  State.  You  could 
place  a  dozen  New  Jennys  in  this  zone.  It 
is  a  little  greater  than  Illinois  and  In- 
diana combined. 

The  potential  buying  ability  of  this 
zone  is  appreciated  when  you  recall  that 
Nebraska  stands  fifth  as  a  grain-pro- 
ducing state,  that  Iowa  is  first,  and  that 
one-quarter  of  Iowa  comes  in  the  Omaha 
zone. 

Pause  and  analyze  the  crop  status  of 
Nebraska  for  the  past  year,  bearing  in 
mind  the  high  grain  prices  now  prevail- 
ing and  also  the  fact  that  the  aurphm 
crop  money  is  largely  going  to  be  spent 
for  automobiles  and  farm  implements. 
Last  year  the  Nebraska  wheat  crop  was 
142  per  cent,  normal,  or  42  per  cent, 
above  the  average  crop  for  the  last  5 
years. 

The  oat  cron  was  130  per  cent,  of  the 
5-year  average;  corn  was  below  normal, 
being  only  82  per  cent,  of  the  average 
for  the  last  5  years;  alfalfa  was  130  per 
cent.;  and  hay  fell  below  the  5-year  av- 
erage being  a  90  per  cent.  crop.  Here 
are  the  figures: 


1914  NEBRASKA  GRAIN  CROPS 
Average  Crop 
3  Yean. 


Buthele 

.  19.n7!t  400 

1.973.82<i.. 
.  54.S3S.Il.ll.  . 
.183.Mi.2on  . 
-sr.4  4.7  4r. 


1914  Crop. 
Bmhelt 

69, 73!, 953. 
.  8.6S9.613... 
.  71.411.511 
■  1  f*'",>  23  rt  ,o^(t  _ 
.  •J.015.575  .. 


Per 
Cent 

.  142 
.  136 
.  136 
.  82 


Whrat 
Alfalfa 
Oats  . 
Torn 
Hay  . 

•Tor*. 

These  figures  only  have  meaning  when 
the  increase  for  1914  is  seen.  For  1915 
prospects  are  even  brighter.  The  state 
has  been  well  clothed  in  snow,  the  ideal 
condition  for  wheat ;  the  crop  acreage  is 
larger  than  ever  before  and  a  banner 
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year  for  1915  is  already  fairly  well  as- 
sured. Price*  are  sure  to  be  high,  even 
if  the  war  came  to  an  unexpected  end. 


Grain  Buys  Cars 

If  the  farmer  were  not  the  big  buyer 
of  cars  it  would  be  useless  to  quote  crop 
figures  such  as  these,  but  this  is  the 
granary  of  the  world  and  if  you  would 
get  your  finger  on  the  pulse  of  industry 
then  get  your  mind  firmly  fixed  on  the 
crop  situation.  A.  A.  Murphy,  president 
of  the  Murphy.O'Brien  Automobile  Co., 
distributor  of  Paige  and  Dodge  cars,  says 
his  concern  will  sell  two-thirds  of  its  out- 
put to  farmers.  G.  L.  Dingman,  sales 
manager  of  Stewart-Toozcr  Motor  Co., 
selling  Chalmers  and  Pierce  cars,  says 
the  company  sells  10  per  cent,  of  its  ma- 
chines in  Greater  Omaha  and  the  remain- 
ing 90  per  cent  go  to  his  majesty,  the 
farmer.  The  farmer  sales  are  well  as- 
sisted by  the  fact  that  there  are  strong 
banks  in  the  small  towns  in  Nebraska  as 
well  as  western  Iowa,  so  that  sales  arc 
largely  cash,  the  banks  arranging  for 
any  accommodations  that  the  farmer  may 
require. 

J.  R.  Jamison,  local  Overland  dis- 
tributor, has  a  small  territory,  twenty- 
six  counties  in  northern  Nebraska  and 
four  counties  in  South  Dakota,  yet  a 
week  ago  he  had  a  trainload  of  Over- 
lands  arrive,  thirty-two  freight  cars 
carrying  126  machines.  This  was  the 
first  time  such  a  trainload  of  Overlsnds 
had  reached  this  city.  Mr.  Jamison  got 
the  territory  last  autumn,  yet  seventy  of 
these  cars  were  sent  direct  into  the  terri- 
tory and  the  other  fifty-six  into  storage 
in  this  city.  Mr.  Jamison  has  already 
twenty-eight  dealers,  by  May  he  hopes 


for  forty,  and  he  spends  practically  all 
of  his  time  going  through  the  territory. 

For  the  last  10  years  the  automobile 
jobbing  business  has  been  growing  very 
steadily,  not  only  in  Nebraska  but  in 
western  Iowa  and  the  lower  part  of 
South  Dakota.  Figures  compiled  by  the 
Commercial  Club  of  Omaha  covering  the 
last  3  years  shed  interesting  light  on 
this  growth.  Since  1912  the  jobbing  in 
cars  and  accessories  has  almost  doubled, 
rising  from  an  annual  total  of  J9.598,- 
750  in  that  year  to  $10,020,750  the  pres- 
ent year.   Statistics  for  the  3  years  are: 

OMAHA'S   JOBBING  BUSINESS 

1913  1914 


to  cars,  particularly  the  cheaper  makes, 
being  sold  with  complete  equipment,  a 
fact  which  reduced  the  accessory 
and  makes  the  showing  for  1914 


Car*   |?.2«iV.,T«    Jl».«''l.r.s  $12..ir.«.:.-.S 

Accessories  .  2.MH.7II        2.2M.:.<i.i  3.6SH.1** 


Total*  ...  S».r.9s.7S«  |l3.t7.-..>sr,S  It6.«t2S.7.-.u 
The  increase  from  year  to  year  is  reg- 
ular rather  than  spasmodic,  and  the 
1914  figures  are  encouraging  in  spite  of 
the  war,  which  had  its  effect  for  30  days 
in  August  until  the  citizens  found  that 
farming,  dairy,  and  meat  packing  were  to 
continue,  war  or  no  war. 
A  Big  Accessory  Center 

Omaha  is  a  big  accessory  distributing 
center,  there  being  approximately  eight 
supply  houses  that  have  considerable 
wholesale  and  retail  business.  Manager 
Powell,  of  the  Powell  Supply  Co.,  was 
not  only  a  pioneer  in  the  car  selling  field 
in  Omaha  but  also  a  pioneer  in  the  ex- 
clusive accessory  business.  Today  his 
supply  house  trade  is  98  per  cent  whole- 
sale and  2  per  cent  retail.  But  the  ac- 
cessory business  growth  has  not  been  so 
consistent  as  the  car  business,  in  fact, 
1913  fell  a  little  behind  1912  but  the 
gain  in  1914  was  most  substantial  over 
1913.    The  drop  in  1913  was  largely  due 


Few  Closed  Cars  and  Electrics 

Omaha  is  a  poor  city  for  electric  pas- 
senger cars,  and  as  such  stands  in  strong 
contrast  to  Kansas  City  where  the  elec- 
tric is  strong.  The  Omaha  citizen  cites 
the  hills  as  being  a  great  reason  for  few 
electrics,  particularly  as  the  best  residen- 
tial section  is  all  along  the  hills.  Kansas 
City  has  its  hills  but  it  also  has  the  elec- 
trics. Other  reasons  have  been  advanced 
why  the  electric  has  not  made  greater 
strides  here,  one  being  that  this  city  is 
not  a  great  manufacturing  one  in  the 
sense  that  Toledo,  Indianapolis  and 
other  eastern  cities  are,  and  that  there 
is  not  the  money.  Another  is  that  the 
zone  of  travel  here  is  greater  than  in  an 
eastern  city  of  the  same  population,  and 
the  limitations  of  the  electric  are  appar- 
ent. The  fact  remains  that  Omaha  is 
not  as  yet  a  strong  closed-car  center, 
the  gasoline  coupe  not  being  a  big  seller, 
and  naturally  the  closed  electrics  are 
wanting. 

As  a  dealers'  show  Omaha  does  not 
rank  as  high  as  Minneapolis  and  Kansas 
City,  but  this  week  has  long  been  looked 
for  by  the  local  distributor  and  also  the 
out-of-town  dealer.  The  dealer  comes  to 
the  show.  There  are  over  twenty  Chal- 
mers dealers  in  the  territory  and  all  were 
here.  The  "Hup"  is  represented  by  over 
sixty,  nearly  all  of  whom  were  present 
and  during  the  week  many  new  ones 
signed  up.  The  same  is  true  of  Overland, 
Dodge  and  a  host  of  other  makes. 


Jitneys  Promote  Interest  in  Automobiles 


VTKW  YORK  CITY,  Feb.  24—  Reports  of  growing  jitney 
A>"  activity  and  the  rapid  spread  of  the  movement  for  5- 
cent  automobile  fares  throughout  the  country  continue.  Ohio 
and  Illinois  towns  have  taken  up  the  idea,  which  mean!' 
greatly  increased  popularity  for  the  automobile,  and  Mil- 
waukee has  a  $100,000  jitney  company.  Recent  developments 
are: 

CoLl'MBi  s,  O.,  Feb.  19 — The  jitney  bus  idea  is  rapidly- 
spreading  in  the  Buckeye  State.  Steps  have  been  taken  in  at 
least  four  cities  of  Ohio  to  operate  jitney  buses  on  a  more  or 
less  organized  plan  and  outside  of  Columbus  the  movement 
has  apparently  met  with  considerable  success. 

The  first  city  to  start  the  bus.*  was  Cincinnati,  where  the 
"Jitney  Mobile  Huh  Line  romiwny"  wa*  organised.  Several  lines 
were  llrst  established  nml  passengers  were  numerous  Later  on 
the  pr.imot.-r*  extended  their  operations  t..  oth.-r  line*,  ati.l  at 
present  alxmt  a  doxen  r..ut«-!>  are  being  covered 

In  Cleveland  the  idea  lM-rntiie  so  strong  that  l'rcsld.-nt  Juhn  J 
Stanley,  of  the  Cleveland  Hallway  Company,  the  traction  system 
of  that  city.  started  a  counter  movement  to  operate  3-cent  buses 
in  competition  with  the  Jltneyists  Mr  Stanley  claimed  thai  his 
company  was  preparing  to  transfer  from  the  buses  to  the  traction 
•  arv  ati'l  >  ne  ver*a  Three  competing  Uhcj  declared  their  worii  a 
great  sun  •<•<•«.  claiming  that  each  bus  should  clear  $12  a  day. 

In  Columbus  the  Idea  spread  like  wild  fire  when  Promoter 
William  o  llara  announced  the  formation  of  a  partnership  Hcfore 
tJ'Hara  rould  gel  hi*  bused  In  operation  a  number  of  Individual* 
started  line*,  mostly  from  the  center  of  the  downtown  section  to 
the  east  and  the  west  eoriioratlon  lines. 


In  Toledo  the  Idea  was  very  successful.  There  is  a  fight  ugainftl 
the  traction  system  in  that  city,  because  of  the  expiration  of  the 
franchise,  and  many  of  the  people  took  to  the  Jitney  buses  in  order 
to  register  a  kick  against  the  traction  system  In  all  more  than 
:.n  cars  are  being  operated  In  that  city. 

Milwaukee,  Wis.,  Feb.  23 — Although  the  jitney  bus  made 
its  appearance  in  Milwaukee  several  weeks  ago,  it  was  not 
until  Slonday,  February  22,  that  the  latest  public  transit  idea 
was  firmly  and  definitely  established  here.  The  Milwaukee 
Jitney  Bus  Co.,  capitalized  at  $100,000,  was  incorporated  on 
Monday  and  on  Tuesday  morning  started  business  with  thirty 
five-  and  seven-passenger  cars,  running  on  a  strict  schedule 
and  over  certain  routes. 

Tlie  new  corporation  was  orgnnixed  by  C.  A.  Van  ICss.  who  for- 
merly was  scretaiy  of  the  Chicago,  I'eorla  and  Quincy  traction 
line  K  A  ivrkln*  I*  president  and  treasurer;  Louis  Kotlier.  see- 
r-Ian. and  Mr.  Van  lis*  general  manager  of  the  new  line  The 
offices  are  at  20U  Second  street,  between  flrand  avenue  and  Wells 
itteet,    r.usse*  will  be  operated  on  five,  crosstown  strcete 


Bloomincton,  111.,  Feb.  20 — The  jitney  bus  idea  has 
reached  Bloomington,  Peoria,  Decatur  and  other  central 
Illinois  cities,  but  it  is  douhtful  if  it  will  be  permanent,  the 
business  not  being  large  enough  to  warrant  the  purchase  of 
special  cars.  Automobiles  holding  five  to  seven  passengers 
arc  temporarily  in  use.  The  street  railway  company  man- 
agers are  watching  the  performance  of  the  new  competition 
but  say  that  it  is  not  serious  enough  to  warrant  any  action. 
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Making  the  Spiral  Bevel  Gear 

How  Its  Action  Differs  from  Ordinary  Bevel  Gear- 
ing and  How  the  Cutting  Operation  Is  Performed 


■  ^  XPRESSED  in  a  few  words,  the  object  of  the  spiral 
M  .  bevelgear  is  to  spread  over  several  teeth  in  partial 
contact  the  load  that,  in  a  plain  bevel,  would  lie  all 
upon  one  tooth,  and  to  provide  teeth  that  do  not  engage  over 
the  whole  length  of  tooth  at  once,  thereby  lessening  the  shock 
as  tooth  meeta  tooth.  The  fundamental  basis  of  the  bevel 
gear  is  the  cone,  which  means  that  if  the  axes  of  two  shafts 
when  produced  intersect  at  a  point  it  is  always  possible  to 
find  a  pair  of  cones  that  will  roll  together  perfectly  when 
mounted  upon  the  respective  shafts,  and  the  points  of  the 
cones  will  always  coincide  with  the  intersection  point  of  the 
shafts.  Now,  in  forming  an  ordinary  bevel  gear  the  teeth 
are  partly  cut  out  of  the  surfaces  of  the  theoretical  basic 
cones,  and  partly  built  up  on  the  cones,  so  the  center  line  of 
each  tooth  may  be  regarded  as  being  a  line  drawn  on  the  sur 
face  of  a  cone.  Imagine  the  two  cones  rolling  together  in 
frictional  contact,  and  suppose  we  draw  a  line  on  one  of  them. 
If  this  line  were  made  with  some  glutinous  matter,  we  should 
find  on  turning  the  cones  that  the  line  was  reproduced  on 
the  surface  of  the  other  cone  quite  sharply;  there  would  be 
no  smudging,  because  the  cone  surfaces  roll  over  each  other 
and  have  no  sliding. 

Layout  of  Curved  Teeth 

Now,  in  the  ordinary  bevel  gear  approximately  half  the 
depth  of  the  tooth  is  above  the  surface  of  the  base  cone,  so 
if  we  were  to  plane  away  the  top  half  of  a  tooth  we  should 
be  able  to  regard  the  two  sharp  edges  of  the  remaining  por- 
tion as  two  lines  drawn  upon  the  surface  of  the  theoretical 
base  cone.  Since  the  same  applies  to  the  other  member  of  the 
bevel  gear  combination  it  is  easy  to  see  that  lines  drawn 
lengthwise  along  the  middle  of  the  face  of  each  tooth  in  the 
pinion  will  meet  squarely  against  corresponding  lines  drawn 
on  the  teeth  of  the  large  gear.  Returning  now  to  the  idea  of 
the  base  cones,  it  is  easy  to  see  that  the  shape  of  the  line 
drawn  on  one  does  not  matter,  any  sort  of  a  pattern  drawn 
on  the  pinion  cone  will  be  reproduced  upon  the  large  cone.  If 
we  draw  straight  lines  from  apex  to  base  they  will  reproduce 
lines  of  like  character  on  the  other  member  and  the  repro 
duction  will  be  instantaneous  for  the  whole  length  of  the 
line,  but  if  we  draw  the  line  slantwise  across  the  surface,  or 
if  we  make  it  curved,  only  one  point  on  the  line  can  be  in 
contact  with  the  surface  of  the  other  cone  at  any  instant. 
The  extreme  case  is,  of  course,  a  circle  drawn  round  the 
small  cone  parallel  to  the  base  circle. 

It  is  not  necessary  to  go  into  the  theory  of  gear  tooth  for- 
mation, to  describe  the  complicated  processes  whereby  the 
surfaces  of  the  teeth  are  calculated  so  that  every  point  on  one 
tooth  makes  square  contact  with  the  opposite  tooth  without 
allowing  any  sliding  or  slipping.  Assuming  that  the  teeth 
arc  so  formed  it  remains  obvious  that  a  straight  tooth  makes 
contact  over  its  whole  length  at  once  just  as  the  straight  line 
drawn  from  apex  to  base  of  the  base  cone  reproduces  its 
whole  length  at  one  instant.  If,  however,  we  cut  a  curved 
or  slanting  tooth  on  the  cones  their  point  of  contact  will  pass 
along  their  length  from  one  end  to  the  other  just  as  the 
curved  line  on  the  base  cone  reproduces  itself  little  by  little 
on  the  other  cone. 

It  is  obvious  that  there  ought  to  be  less  shock  if  we  can 
irrang*  »  number  of  curved  teeth  to  replace  an  equivalent 


number  of  straight  teeth,  because  while  the  load  is  traveling 
along  the  length  of  one  tooth  the  next  will  be  coming  into 
action  and  the  previous  one  will  be  nearing  the  end  of  its 
contact  path.  It  is  usual  to  proportion  the  size  of  gears  and 
the  dimensions  of  their  teeth  so  that  the  tops  of  one  pair  are 
in  contact  at  the  same  instant  as  the  bottoms  of  another  and 
the  center  portions  of  a  third  pair,  but  this  distributes  the 
load  over  several  teeth  by  virtue  of  the  shape  of  the  teeth 
themselves,  while  the  use  of  curved  teeth  distributes  the  load 
on  account  of  the  shape  of  the  base  line  around  which  the 
tooth  is  built  up.  an  urU  as  by  virtue  of  the  tooth  form. 

It  is  practically  impossible  to  design  any  gear  so  that  all 
the  tooth  surfaces  roll  over  each  other  without  sliding,  at  all 
events  such  a  gear  could  not  be  made  by  any  manufacturing 
process,  but  the  ordinary  gear  approximates  fairly  to  the 
theoretical  ideal.  For  cutting  bevel  gearing  in  particular 
the  process  known  as  generation  gives  the  best  results  be- 
cause it  uses  a  tool  that  has  merely  to  be  ground  to  a  plain 
straight  edge  and  not  in  any  sort  of  curve  or  tooth  formation. 
To  use  such  a  straight  cutting  edge  for  the  production  of  gear 
teeth,  the  blank  from  which  the  gear  is  to  be  formed  has  to 
be  rotated  slightly  on  its  axis  as  cutting  proceeds,  or  the 
carriage  bearing  the  tool  can  be  swung  while  the  work  re- 
mains stationary.  In  cutting  curved  teeth  for  spiral  bevel 
making  it  is  necessary  to  move  both  cutter  and  work  because 
we  have  two  curves  to  cut,  that  of  the  center  line  of  the  tooth 
and  that  of  the  tooth  surface;  the  latter  is,  of  course,  at 
right  angles  to  the  former. 

Advantages  of  Spiral  Bevels 

Before  turning  to  details  of  the  machine  evolved  for  cut- 
ting the  spiral  bevel  gear  some  remarks  may  be  made  as  to 
its  efficiency  and  its  points  of  advantage  and  disadvantage. 
It  is  not  to  be  expected  that  the  efficiency  is  quite  so  high 
as  in  a  plain  bevel,  because  the  thrusts  are  heavier,  but  it  is 
not  likely  that  this  extra  friction  is  in  the  least  serious,  and 
the  advantage  of  quietness  in  operation  is  ample  to  compen- 
sate for  it.  Also  it  is  a  fact  that  there  is  not  the  same  need 
to  adjust  the  pinion  and  gear  ring  so  accurately  as  is  required 
to  get  reasonably  quiet  running  from  a  plain  bevel,  though 
the  efficiency  of  the  spiral  bevel  must  be  at  Ub  best  when  the 
meshing  of  the  teeth  is  in  accordance  with  the  theoretical 
pitch  cone  diameters,  since  with  gears  of  any  kind,  deviation 
from  proper  meshing  introduces  irregularities  in  the  rolling 
action  of  the  teeth. 

Caring  for  Thrust 

The  thrust  that  has  to  be  resisted  by  the  bearings  support- 
ing a  spiral  bevel  is  far  greater  than  that  of  a  plain  bevel  be- 
cause the  teeth  of  the  former  make  an  angle  with  the  center 
line  of  the  shaft  on  which  the  gear  is  mounted,  instead  of 
being  parallel  thereto.  There  is  always  thrust  on  bevel  gears 
because  of  the  natural  tendency  for  one  to  roll  away  from, 
or  out  of  mesh  with,  the  other;  just  as  there  is  a  separating 
thrust  between  two  shafts  connected  by  ordinary  spur  gear- 
ing. The  extra  thrust  due  to  the  spiral  teeth  corresponds 
exactly  to  the  endways  thrust  which  appears  on  spur  gear 
shafts  when  helical  teeth  are  substituted  for  plain  ones.  The 
Gleason  company  have  made  a  series  of  tests  of  plain  bevel 
gearing  and  spiral  bevels  of  different  angles  which  show  that 
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Fig.  1 — Showing  the  Gleaeon  spiral  gear 
generator,  adjusted  to  cut  a  pinion  and  a 
gear  to  suit  the  pinion.  Observe  that  the  bot- 
tom right  hand  portion  of  the  cutter  la  used 
In  the  former  case  and  the  top  portion  for 
cutting  the  gear.  This  reverses  the  angle  of 
spiral,  making  the  pinion  right-handed 


9 


the  thrust  is  liable  to  exceed  that  of  the  plain  bevel 
by  as  much  as  IK10  per  cent,  or  even  more,  but  there 
is  a  very  curious  effect  that  minimizes  the  severity 
which  is  the  possibility  of  balancing  the  thrust  due 
to  the  bevel  gear  as  such,  against  the  extra  thrust 
arising  from  the  spiral  tooth.  We  can  cut  the  spiral 
teeth  either  right  or  left  handed  and  if  the  direction 
of  rotation  remains  unchanged  and  the  drive  is  always  from 
pinion  to  wheel  we  can  cause  the  pinion  to  be  drawn  info 
mesh  instead  of  forced  outwards.  When  this  is  done  the  out- 
ward thrust  due  to  the  conical  form  is  more  than  overcome, 
and  the  resulting  thrust  is  inward  (on  the  pinion)  and  equal 
to  the  difference  of  the  two  thrusts.  Should  the  direction 
of  rotation  be  reversed  the  two  thrusts  are  added  together 
and  will  act  outward,  so  for  automobile  work  it  is  customary, 
though  not  essential,  if  large  thrust  bearings  are  used,  to 
cut  the  spiral  in  a  direction  which  will  cause  it  to  draw  the 
pinion  inward  during  forward  running  under  engine  power, 
and  only  force  it  outward  on  reversing  or  on  occasions  when 
the  car  drives  the  gear  by  inertia,  as  in  coasting  and  then. 


Fig.  3 — Testing  the  circularity  of  the  Inserted  tooth  cutters  by 
micrometer  gauge  reading  to  less  than  a  ten-thousandth  of  an  Inch 


of  course,  the  load  is  quite  light.  To  quote  a  few  figures  from 
the  thrust  determinations  made  in  the  (ilea son  works  the 
plain  bevel  showed  an  average  thrust  of  7.3  per  cent,  of  the 
tooth  load,  a  spiral  bevel  of  19  degree  angle  an  inward  thrust 
of  28.7  per  cent  and  another  spiral  bevel  of  31  degree  angle 
had  an  inward  thrust  of  no  less  than  49.5  per  cent,  the  tooth 
load.  These  thrusts  are  quite  capable  of  efficient  handling 
by  ball  thrust  bearings  or  roller  thrusts  of  sufficient  size,  but 
their  magnitude  shows  that  bearing  troubles  may  be  expected 
if  spiral  gears  are  merely  substituted  for  plain  ones  in  an 
otherwise  unchanged  axle.  A  point  which  can  be  made  in 
favor  of  the  spiral  bevel  and  which  has  not  received  quite  the 
attention  it  deserves,  is  that  it  is  suitable  to  greater  gear  re- 
ductions than  the  plain  type,  because  of  the  way  in  which 
the  tooth  curvature  spreads  the  load  over  a  number  of  teeth 
and  removes  the  shock  of  contact.  Also  the  pinion  is  not 
weakened  by  undercutting  to  the  same  extent  as  it  would  be 
if  made  plain  and  of  equally  small  diameter. 

Cutting  the  Spiral  Bevel 

The  machine  that  has  made  the  spiral  bevel  a  commercial 
possibility  has  been  developed  by  the  Glcason  Works  of 
Rochester,  N.  Y.,  during  the  past  couple  of  years.  All  the 
best  machines  for  cutting  plain  bevels  work  on  the  generating 
principle,  in  which  the  blank  being  cut  and  the  tool  that  does 
the  cutting  are  made  to  roll  during  the  operation,  just  as 
though  they  were  two  gears  in  mesh.  This  .rolling  being  con- 
trolled by  master  gearing  causes  the  tool  to  cut  a  perfect 
tooth  form  out  of  the  blank.  All  generating  gear  cutting 
machines  are  somewhat  complicated,  but  the  Gleason  spiral 
bevel  cutter  is  only  a  little  more  so  than  ordinarily  while  it 
has  the  quality  of  operating  almost  as  rapidly  as  the  plain 
type  bevel  machines.    In  the  latter  the  cutter  used  is  almost 
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always  straight  sided,  all  the  curvature  of  the  tooth  face  being 
produced  by  the  rolling  of  the  carriages  holding  the  tool  and 
the  work,  and  the  cutter  is  caused  to  reciprocate  back  and 
forth  in  a  straight  line.  Obviously  a  straight  line  reciproca- 
tion cannot  produce  the  curved  tooth  needed  for  the  spiral 
bevel,  so  the  Gleason  machine  has  a  revolving  cutter  head 
with  multiple  cotters,  and  this  produces  a  tooth  curved  to 
the  same  radius  as  the  radius  of  the  cutter  head. 

Regulating  the  Cutter 

It  follows  that  if  we  regard  the  cutter  as  revolving  on  a 
fixed  center,  the  tooth  produced  will  make  different  angles 
with  the  axis  of  the  pinion  or  wheel  being  cut  according  to 
whether  the  work  is  raised  or  lowered  with  respect  to  the 
cutter.  This  means  that  we  can  lay  a  series  of  curved  teeth 
around  a  bevel  blank  either  almost  parallel  to  the  axis  (like 
slightly  bent  straight  teeth)  or  at  a  sharp  angle,  the  angle 
being  measured  from  a  tangent  taken  across  the  middle  point 
of  the  tooth.  Turning  now  to  Fig.  1,  A  is  the  revolving 
cutter  seen  at  work  on  a  pinion.  The  pinion  is  mounted  on 
a  mandrel  which  is  set  in  rigid  bearings  on  a  carriage  which 
can  be  turned  round  in  a  horizontal  plane  by  the  rack  shown. 
This  adjustment  is  to  suit  pinions  and  wheels  of  different 
cone  angles  and  has  to  be  altered  when  the  nature  of  the 
work  is  changed. 

Determining  the  Angle  of  Tooth 

Standing  at  the  right  end  of  the  machine  shown  in  Fig.  1 
and  looking  squarely  at  the  cutter  it  would  be  obvious  that 
we  should  need  to  move  the  cutter  either  horizontally,  ver- 
tically or  both  to  get  it  to  cut  any  desired  angle  across  the 
face  of  the  pinion.  If  we  think  of  the  cutter  as  a  clock  face 
and  adjust  it  till  the  pinion  blank  touches  the  cutter  ring  at 
a  position  corresponding  to  22%  minutes  past  the  hour  the 
tooth  angle  would  be  roughly  45  degrees.  In  the  illustration 
as  shown  the  pinion  is  being  cut  with  a  right  hand  spiral, 
but  if  we  moved  the  cutter  to  bring  the  pinion  to  7%  minutes 
past,  that  is  the  corresponding  point  on  the  upper  half  of 
the  cutter  circle,  then  the  angle  would  be  the  same  but  the 
cutter  would  make  a  left  hand  spiral  instead  of  a  right  hand. 
Since  a  wheel  has  to  be  cut  of  opposite  hand  to  a  pinion  it  is 
always  necessary  to  adjust  the  cutter  to  the  exact  relative 
position  when  changing  over  from  one  to  another.  These 


rig.  2  Left— End  view  showing  ouides  and  V  bed  on  which  cuttter  head  rock*.     Right— Showing  driving  gear  for  oscillating  work 

mandrel  and  Indexing 


Fig.  4 — Testing  the  distance  of  the  cutter  points  from  the  head  of 
the  machine.  This  adjustment  Is  to  ensure  the  cutters  being  all  In 
one  vertical  plan*  so  as  to  glv*  *ach  an  equal  d*pth  of  cut 


vertical  and  horizontal  settings  of  the  cutter  head  must 
needs  be  extremely  accurate,  since  the  angle  of  the  teeth  and 
the  proper  relationship  between  pinion  and  gear  depends 
entirely  upon  them.  The  vertical  lifting  screw  for  the  cutter 
head  can  be  seen  in  Fig.  1  and  there  is  a  scale  at  the  back 
reading  in  even  inches.  Just  in  front  of  the  handle  at  the 
left  top  of  Fig.  1  the  fine  circular  scale  is  seen,  this  reading 
in  thousandths.  There  is  a  corresponding  transverse  slide 
which  can  be  seen  in  Fig.  2  and  this  is  equally  delicate.  So 
far  we  have  the  cutter  head  capable  of  sliding  up  and  down 
vertically  on  a  base  that  can  itself  be  moved  transversely  on 
a  second  bed,  and  this  second  portion  is  semicircular  and  can 
rock  to  and  fro  on  vees  of  which  the  ends  are  seen  in  Fig.  1, 
and  a  side  view  given  in  Fig.  2.  Behind  the  blank  being 
cut  at  the  rear  end  of  its  mandrel  are  gears  through  which 
the  mandrel  can  either  be  rocked  or  revolved  and  these  gears 
arc  interconnected  with  those  that  give  the  rocking  motion 
to  the  whole  cutter  carriage. 
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Fig.  6— Machine  uaed  to  teat  thruat  of  aplral  bevel  and  plain  bevel  gear*.  The  pinion  la  held 
up  to  the  gear  by  a  alldlng  thruat  collar,  Itself  aupported  by  the  arm  aeen  In  the  background. 
Thli  arm  termlnatea  at  the  fork  F,  which  la  located  between  two  calibrated  aprlnga.  ao  that 
thruat  can  be  read  when  pinion  Is  adjusted  Into  proper  mcah 


The  cutter  begins  to  operate  on  the  blank  at  one  end  and, 
aa  it  cuts,  the  blank  is  rolled  slowly,  causing  the  metal  to 
be  removed  so  as  to  leave  a  perfect  tooth  face  on  one  side  and 
a  partially  finished  face  on  the  other  side  of  the  groove. 
Meanwhile  the  cutter  carriage  rolls  slowly  also  and  this 
causes  the  cutting  point  to  travel  lengthwise  along  the  blank, 
so  continuing  the  groove  right  across  the  entire  face  of  the 
blank. 

Operation  of  Reversing  Mechanism 

As  soon  as  one  cut  is  completed  a  reversing  mechanism 
comes  into  action  turning  the  cutter  carriage  back  to  its  origi- 
nal place.  The  work  is  swung  away  from  the  cutter  in  the 
horizontal  plane,  and  the  gears  which  roll  the  work  mandrel 
index  is  ready  for  the  next  cut;  whereupon  the  whole  process 
is  repeated.  When  the  teeth  are  all  finished  on  one  side  the 
opposite  faces  are  dealt  with  and  the  cutters  are  staggered 
so  that  every  other  blade  registers  with  the  next  but  one;  if 
there  are  twenty  cutters  ten  operate  on  the  outside  and  ten  on 
the  inside,  doing  opposite  sides  of  the  teeth.  This  introduces 
a  slight  inaccuracy,  since  the  diameter  outside  the  cutters  is 
a  little  greater  than  inside  them,  and  one  tooth  face  is  cut 
to  a  slightly  sharper  curvature  than  the  other  face.  The 
effect  is  to  cause  the  gears  to  mesh  a  little  more  tightly  at 
the  middles  of  the  teeth  than  at  the  ends,  but  the  deviation 
from  theoretical  form  is  possibly  even  an  advantage  in 
practice. 

Making  Adjustments  for  Roll 

The  adjustments  for  different  degrees  of  roll  to  suit  gears 
of  differing  sizes  is  made  by  a  series  of  change  wheels  and 
the  machine  is  sent  out  equipped  with  combinations  to  suit 
any  ordinary  styles  or  dimensions.  There  is  only  one  fun- 
damental setting  that  requires  great  care  and  this  is  the  ad- 
justment of  the  blades  of  the  cutter.  These  blades  are 
separate  pieces  and  are  ground  upon  a  special  machine  in 
the  Gleason  works,  but  they  require  to  be  kept  in  an  abso- 
lutely true  circle.  For  testing  this  circularity  the  little  gauge 
shown  in  Fig.  3  is  employed,  it  being  mounted  on  a  peg 
screwed  into  the  head  and  capable  of  reading  to  less  than  a 
ten  thousandth  of  an  inch.  There  are  little  wedges  beneath 
each  cutter  blade  and  they  enable  the  adjustment  of  any 
blade  to  be  made  rapidly  and  with  high  accuracy. 


There  is  another  important  di- 
mension of  the  cutter  and  this  is  the 
position  of  the  tops  of  the  blades, 
since  the  plane  in  which  these  lie 
must  always  contain  the  vertical 
axis  about  which  the  work  carriage 
is  Bwung.  Another  gauge,  shown  in 
Fig.  4,  is.  used  to  check  this  adjust- 
ment, and  to  move  the  cutter  back 
and  forth  there  is  a  very  fine  setting 
for  the  bearing  which  supports  it 
and  this  is  equally  as  easy  to  handle 
us  the  other  gauge. 

Once  the  machine  has  been  ad- 
justed to  suit  the  work  in  hand  its 
operation  is  automatic,  or  nearly  so, 
and  there  are  so  many  facile  adjust- 
ments that  it  is  easy  to  correlate  the 
roll  of  work  and  carriage.  All 
change  gears  that  need  to  be  got  at 
in  the  process  of  setting  up  are  in 
accessible  places  and  the  lubrication 
is  exceedingly  thorough ;  the  vee 
slides  are  supplied  with  oil  under 
fair  pressure  from  a  pump.  Thus 
there  is  nothing  in  the  work  that 
cannot  easily  be  mastered  by  any 
mechanic  accustomed  to  gear  cut- 
ting, which  means  that  the  manufacture  of  bevel  gears  of 
spiral  type  can  be  undertaken  by  automobile  plants  far  more 
readily  than  the  cutting  of  worm  gearing. 

Detroit  Tries  Out  Traffic  Signal 

Detroit,  Mich.,  Feb.  20 — To  further  improve  traffic  con- 
ditions here  a  new  device  invented  by  secretary  of  police  Wal- 
ters is  being  tried  out  on  Woodward  avenue,  where  traffic  is 
most  intense.  It  consists  of  a  7-foot  metal  post  on  top  of 
which  are  mounted  two  metal  cross  pieces,  one  painted  red, 
the  other  green,  the  former  having  painted  on  it  in  white 
letters  the  word  Stop,  and  the  latter  the  word  Go,  also  in 
white.  A  handle  placed  at  a  convenient  reach  for  the  traffic 
officer  in  charge  of  the  post  permits  him  to  turn  the  sign  in 
whatever  direction  he  desires,  for  either  stopping  traffic  or 
having  cars  move  on.  At  night  the  post  is  surmounted  with  a 
red  light.  The  device  will  be  tried  out  several  weeks  before 
it  will  be  decided  whether  it  is  to  become  a  permanent  fea- 
ture for  the  regulation  of  traffic. 

Results  of  a  Trip  to  the  Firing  Line 


The  effect  of  a  shell  which  dropped  on  the  fender  of  a  csr  In  ths 
Argonne  district,  one  of  the  battlefield!  of  the  Allies  end  Oermans 
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Horizontal  Shocks  with  Cantilever  Springs 
and  Flame- Welded  Clips 

(The  Improvement  of  Spring  Systems — VIII) 

By  m.  c.  K. 


IN  politics  a  letter  to  or  from  a  friend — a  privute  letter 
intended  for  publication — has  often  served  conveniently 
to  place  on  record  an  opinion  or  statement  of  facts  which 
had  been  previously  less  aptly  or  correctly  expressed.  Such 
a  letter  has  been  received  with  regard  to  the  means  which 
might  be  adopted  in  order  to  take  up  horizontal  shocks  in 
connection  with  the  use  of  cantilever  springs.  It  explains 
itself,  as  such  letters  always  do,  and  reads: 

My  dear  Af.  C.  K. — With  the  seventh  of  your  series  on 
Spring  Systems  just  at  hand,  I  feel  that  I  should  enter  a 
mildly  protesting  disclaimer  with  regard  to  one  of  the 
sketches  you  have  made  to  illustrate  the  provisional  conclu- 
sions which  we  reached  at  our  recent  discussion  of  ways  and 
means  for  introducing  a  horizontal  cushioning  effect  in  mo- 
tor vehicles  without  interfering  materially  with  standard  de- 
sign. I  can  do  so  with  a  sense  of  perfect  freedom,  as  you 
know  that  I  am  in  substantial  agreement  with  your  views  on 
the  ultimate  necessity  of  this  improvement  for  the  commer- 
cial vehicles,  if  they  are  to  run  at  more  than  8  miles  per  hour 
over  the  humps  and  potholes  of  our  crude  thoroughfares,  and 
of  its  desirability  for  all  automobiles  in  view  of  tire  econ- 
omy and  safety  for  the  vehicle  springs  and  passengers  at  high 
speeds.  I  refer  to  Fig.  18 — which  by  some  accident  has  been 
captioned  Fig.  19  under  the  illustration — representing  a  can- 
tilever spring  hung  from  a  pivoting  clip  which,  as  your  text 
says,  "is  simply  longer  than  usual  and  formed  below  the 
spring  with  a  suitable  abutment  R  for  the  thrust  rod."  This 
is  scarcely  in  accordance  with  our  conclusion;  neither  does 
it  agree  with  your  subhead  to  the  effect  that  "combination 
springs  are  impossible."  With  all  allowance  for  the  omis- 
sion of  detail  that  is  acceptable  with  mere  diagrams,  I  am 
bound  to  look  upon  a  spring  made  in  conformity  with  this 
sketch  and  description  as  a  "combination  spring";  that  is, 
one  in  which  the  vertical  and  the  horizontal  components  of  a 
shock  are  cushioned  by  the  same  spring  elements  without  a 
distribution  proportionate  to  their  severity.  You  have  ex- 
plained why  this  ordinarily  cannot  be  done  satisfactorily,  the 
fundamental  reason  being  that  vertical  shocks  are  determined 
by  the  axle  load  and  the  horizontal  ones  by  the  weight  of 
the  whole  vehicle  and  that,  precisely  when  the  shock  is  most 
severe  and  dangerous,  the  combined  force  of  the  two  com- 

rients  must  tax  a  combination  spring  beyond  its  capacity  if 
is  adapted  for  the  light  work  of  cushioning  the  milder 
ihocks  in  which  the  vertical  component  predominates.  Let 
me  attempt  to  express  this  in  more  concrete  terms,  using  your 
own  figures:  "You  cannot  cushion  8,524  footpounds  of  hori- 
zontal stress  in  a  1  to  2  inch  movement  of  the  same  spring 
combination  from  which  you  expect  to  use  a  4  to  5  inch  move- 
ment for  cushioning  3,180  footpounds  of  vertical  stress.  That 
<s  the  two  actions  will  be  of  very  unequal 


Now,  the  spring  arrangement  outlined  in  Fig.  18,  under 
Fig.  17,  does  permit  vertical  shocks  to  be  cushioned  by  the 
cantilever  spring  alone,  if  they  come  entirely  without  com- 

flication  with  horizontal  shock,  but  this  is  a  rare  instance, 
f  there  is  a  complication,  on  the  other  hand,  the  vertical  ac- 
tion is  plainly  increased  by  the  rearward  axle  movement, 
since  this  involves  an  additional  pivotal  movement  of  the 
cantilever  spring.  If  the  horizontal  shock  predominates,  the 
situation  is  in  my  opinion  worse.  The  receding  of  the  axle 
is  then  necessarily  accompanied  by  a  sharp  upward  move- 
ment for  which  uiere  is  no  use,  and  the  front  end  of  the 
cantilever  spring  is  stressed  correspondingly,  while  the 
movement  of  the  thrust  rod  is  unduly  limited  by  these  impli- 
cated resistances. 

It  is  quite  evident  to  me,  after  our  discussion  of  the  whole 
subject,  that  the  construction  shown  must  have  slipped  into 
print  by  inadvertence,  as  it  is  so  contrary  to  the  trend  of 
your  reasoning  at  all  other  points.  I  venture  to  offer  you  a 
corrected  sketch,  which  represents,  I  believe,  what  we  really 
had  in  mind,  differing  from  the  first  Fig.  18  only  by  having 
an  additional  pivotal  action  which  separates  the  vertical  and 
the  horizontal  cushioning  actions  almost  completely.  Even  so 
the  construction  suggested  cannot  be  termed  more  than  ex- 
perimental. In  wishing  to  substitute  this  sketch  for  the 
previous  one,  I  have  another  object  in  mind,  in  which  I  know 
that  you  heartily  concur.  I  refer  to  the  effect  which  publica- 
tion of  this  sketch  may  have  to  forestall  another  one  of  those 
numerous  patents  for  obvious  improvements — or  obvious 
possibilities  for  improvement — which  really  should  not  belong 
to  any  individual  or  corporation,  as  they  represent  merely 
normal  and  unavoidable  ideaB  in  a  development  belonging  to 
the  industry  at  large  and  would  crop  out  in  one  individual  if 
they  did  not  in  another.  We  all  know,  however,  that  patents 
of  this  character,  "copped"  from  the  common  fund  of  thought- 
material,  are  so  much  more  obstructive  of  general  progress 
as  they  are  more  obvious  and  therefore  in  lesser  degree  the 
moral  property  of  the  patentee. 

Along  this  line  of  ideas,  I  sketch  the  clip  in  the  corrected 
Fig.  18  on  the  supposition  that  a  progressive  and  possibly 
patentable  idea  has  also  been  incorporated  in  this  detail,  ft 
is  represented  as  produced  by  casting,  forging  or  stamping, 
in  the  latter  case  with  the  aid  of  autogenous  welding  of  the 
piece  F,  and  this  process  is  also  used  for  the  assembling  with 
the  spring.  The  accompanying  notes  will  enable  you  to  make 
the  suggestion  clear. 

I  dare  say  you  are  willing  to  induce  your  readers  to  linger 
a  little  longer  on  this  whole  subject  of  horizontal  springing 
which  so  far  has  met  with  such  scant  and  hesitating  recog- 
nition of  its  importance,  and  I  will  therefore  add  one  word 
about  the  front  spring.  Fig.  21.  This  is  also  a  combination 
spring,  frankly  so,  and  must  be  a  little  hard  for  the  shocks  in 
{Continued  on  page  389) 
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Light  Pistons  Make  Smooth  Motor 

Reducing  Piston  Weight  Increases  Power,  Lessens  Vibration  and 

Improves  Durability  of  Motor 


By  Eric  W.  Walford 


ALL  reciprocating  engines  suffer  from  the  disadvantage 
that  the  pistons  have  each  to  be  stopped  and  re- 
started twice  in  every  crankshaft  revolution.  Their 
direction  of  travel  is  changed  at  each  dead  center,  so  the 
inertia  of  the  piston  mass  has  to  be  overcome  four  times 
each  revolution,  since  effort  is  required  to  start  it  moving 
either  up  or  down  and  then  to  stop  it  moving  at  the  other  end 
of  the  stroke.  It  requires  no  mathematics  to  make  clear  that 
the  lighter  the  piston  the  less  the  effort  needed  to  move  it  or 
to  arrest  its  motion,  or  to  put  it  the  other  way  round,  if  we 
have  a  definite  power  for  starting  or  stopping  the  piston  then 
the  lighter  it  is  the  faster  will  it  accelerate  and  the  more 
quickly  come  to  rest. 

Thus  reducing  the  weight  of  the  pistons  of  a  four-cylinder 


1.  Reduces  the  jerk  caused  by  reversing  the  motion  at 
the  dead  point  and  so  lessens  vibration. 

2.  Decreases  the  stress  on  the  crank  bearings  and  con- 
necting-rods. 

3.  By  reason  of  1  and  2  permits  increased  motor  speed 
and  so  increased  power. 

Methods  for  Reducing  Pinion  Weight 

There  are  three  ways  of  reducing  piston  weight;  we  can 
design  with  great  care  and  machine  more  accurately  so  as  to 
make  the  best  possible  use  of  good  cast  iron,  we  can  substi- 
tute steel,  or  we  can  even  use  aluminum  alloy.  Each  method 
has  advantages  and  corresponding  drawbacks  which  will  be 
treated  presently.  Meanwhile  it  suffices  to  say  that  iron  and 
steel  are  costly  to  machine  with  sufficient  delicacy,  steel  is 
more  liable  to  luffer  from  high  temperature  than  iron,  while 
aluminum  is  almost  ideal  providing  that  the  metallurgists  can 
give  us  an  alloy  which  does  not  become  brittle  after  long  use. 
There  is  a  kind  of  solidity  about  the  light  piston  made  from 
aluminum  that  is  very  attractive  and  this  cannot  be  found 
in  any  construction  of  steel  or  cast  iron. 

Turning  back  to  the  three  advantages  tabulated  above,  a 
conclusive  way  of  proving  that  they  are  correct  would  be  to 
drive,  through  electric  motors,  two  gasoline  engines 
which  are  identical  except  that  one  possesses  pis- 
tons which  are  half  the  weight  of  those  in  the  other 
At  equal  speeds  of  revolution  the  d'ffer- 
vibration  would  be  quite  noticeable,  and 
this  would  be  particularly  true  at  high  speeds.  In 
course  of  time,  as  the  speed  increased,  trouble 
would  be  experienced  with  the  connecting-rod  bear- 
ings of  the  heavy-piston  engine  or,  if  the  speed 
were  increased  rapidly  to  a  high  figure,  it  is  very 
probable  that  one  or  more  of  the  connecting-rods 
would  break,  while  at  the  same  speed  the  engine 
with  the  light  pistons  would  not  suffer.  If  the 
electric  current  consumed  could  be  measured,  it 
would  be  found  that  the  light-piston  engine  would 
take  less  power  to  drive  at  hi^h  engine  speeds  than 
the  engine  with  the  heavy  pistons;  which  means, 
conversely,  that  by  reducing  the  piston  F)g  i_showing 
weights  the  power  is  increased. 


Reduction  of  the  weight  of  the  pistons  diminishes  the 
vibration  at  all  engine  speeds,  and  one  has  but  to  make  a  sub- 
stantial change  in  the  weight  of  the  pistons  of  a  known  car 
in  order  to  appreciate  the  improvement.  Recently  the  writer 
substituted  built-up  steel  pistons  for  the  original  cast-iron 
set,  saving  almost  half  the  piston  weight.  The  effect  was 
most  pleasing  and  made  it  easy  to  understand  why  there  is 
such  a  marked  tendency  amongst  European  manufacturers 
to  reduce  piston  weights. 

Effect  on  Speed 

It  is  natural  to  associate  light  pistons  with  racing  car  en- 
gines and  it  is  therefore  assumed  that  their  advantage  is 
greatest  at  very  high  speeds,  which  is  correct,  but  it  must  be 
borne  in  mind  that  the  value  of  light  pistons  is  only  to  be 
found  at  high  speeds;  there  is  no  fixed  engine  speed  above 
which  it  is  essential  to  have  light  pistons,  and  below  which  no 
advantage  accrues  from  their  use.  Those  who  urge  that  a 
reciprocating  piston  is  a  form  of  flywheel  overlook  the  all- 
important  inertia  stresses  which  cause  so  much  worry  to 
designers  of  high-speed  engines.  English  manufacturers 
who  are  building  engines  for  very  small  cars,  have  experi- 
enced much  trouble  through  failure  of  the  connecting-rod 
bearings,  because  purchasers  of  these  cars  make  use  of  the 
high  speed  capabilities  of  their  motors;  and  many  racing  c»r 
designers  consider  that  it  is  the  connecting-rod  bearing  pres- 
sures that  place  a  limit  upon  engine  speeds.  At  one  time  the 
limiting  factor  was  the  inability  to  fill  the  engine  cylinders; 
now  the  chief  difficulty  is  to  keep  a  film  of  oil  between  the 
connecting-rod  bearing  surfaces.  This  can,  of  course,  be 
overcome  by  the  employment  of  high  pressure  forced  lubrica- 
tion where  the  oil  is  taken  direct  to  the  connecting  rod  bear- 
ings through  a  drilled  crankshaft,  but  there  is  a  limit  to  the 
effectiveness  of  this  way  of  tackling  the  difficulty. 

Demonstrating  Actual  Stresses 

The  reduction  of  stress  on  the  connecting-rod  and  its  bear- 
by  reducing  the  piston  weight  can  best  be  demonstrated 
by  an  example.  We  will  assume  that  a  piston 
weighs  2  pounds  and  that  it  has  a  stroke  of  6 
inches.  At  1,000  r.p.m.  the  maximum  velocity 
reached  will  be  about  33  feet  per  second,  and  the 
energy  stored  in  a  2-pound  piston  at  this  speed  is 
:S4  foot-pounds,  while  the  motive  force  necessary  is 
137  pounds  and  this  represents  the  stress  on  the 
connecting-rod  due  to  inertia.  At  2,000  r.p.m.  the 
figure  is  548  pounds  and  at  3,000  r.p.m.,  it  is  1,233 
pounds.  If  the  pistons  weighed  3  pounds  each  the 
figures  would  be  210  pounds,  840  pounds  and  1,890 
pounds,  respectively.  It  is  clear,  therefore,  that,  in 
order  to  reduce  the  stress  on  the  connecting  rod, 
the  load  on  the  connecting-rod  bearings  and  the 
side  thrust  of  the  pistons  on  the  cylinder  walls,  it 
is  extremely  important  to  cut  down  the  piston 
weights.  Side  thrust  is  of  great  importance  in 
i,  slide-valve  engines  as  it  causes 
binding  pressure  on  the  sleeves.  By 
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reducing  piston  weight  the  connecting-rods  can  be  made 
lighter,  so  that  the  reciprocating  weights  cap  be  reduced  still 
further,  but  it  would  obviously  be  fatal  to  lighten  the  rods 
and  leave  the  pistons  heavy. 

From  the  foregoing  it  becomes  clear  why  heavy  pistons 
are  detrimental  to  the  life  of  a  motor  and  how  light  pistons 
lessen  the  possibility  of  connecting-rod  or  bearing  troubles. 

Reversal  of  Load 

We  have  seen  that  a  rising  piston  moves  faster  and  faster 
during  the  first  half  of  the  upstroke  and  then  slows  down 
again  as  the  crank  comes  toward  the  top.  If  the  motor  is 
running  fast  there  may  be  energy  enough  started  up  in  the 
piston  by  the  time  it  reaches  the  half  way  position  actually 
to  more  than  overcome  the  compression  pressure  of  the  gas 
above  the  piston.  When  this  speed  is  reached  the  load  on  the 
connecting-rod  bearings  changes  over  suddenly,  at  half  stroke, 
putting  the  load  on  the  underside  of  the  crankpin  where  it 
will  remain  for  a  quarter  revolution  before  the  firing  stroke, 
or  for  half  a  revolution  if  the  suction  stroke  is  following  at 
its  upper  side.  After  passing  a  half  stroke,  the  piston  slows 
down  and  the  pressure  on  the  wristpin  and  crankpir.  is 
transmitted  to  the  other  sides  of  these  bearings.  Obviously, 
the  heavier  the  piston  and  the  greater  the  speed  of  revolu- 
tion, the  greater  would  be  the  pressure  on  the  connecting-rod 
bearing  arising  in  this  way  from  the  inertia  of  the  piston. 
Assuming  that  the  bearings  are  designed  to  deal  with  a  cer- 
tain load  due  to  the  explosion,  it  is  clearly  possible  to  ruin 
these  bearings  by  subjecting  them  to  far  greater  pressures 
which  may  arise  easily  solely  from  the  inertia  of  the  pistons. 
As  stated,  the  lighter  the  pistons  the  smaller  will  be  the 
stresses  due  to  inertia;  or  to  put  it  the  other  way,  the  higher 
will  be  the  engine  speed  before  these  stresses  become  serious. 
By  reducing  these  stresses  by  lightening  the  pistons,  bearing 
friction  is  reduced  and  there  is  therefore  more  power  avail- 
able. Consequently,  by  using  light  pistons,  not  only  is  the 
maximum  power  put  up  owing  to  the  possibility  of  increased 
engine  speeds,  but  at  anything  above  moderate  speeds,  the 
power  is  increased  because  the  friction  is  lessened. 

It  may  be  of  interest  to  mention  that  many  makers  of  very 
high  speed  engines  find  that  the  crankpins  wear  chiefly  on 
the  inner  and  not  on  the  outer  side.  The  explosion  pressure 
comes  on  the  outer  side  of  the  crankpin,  but  the  chief  inertia 
loads  come  on  the  inner  side  and  that  this  is  the  part  that 
wears  out  most  quickly  shows  the  importance  of  reducing 
the  load  due  to  inertia  as  much  as  possible. 

Steel  and  Aluminum  Pistons 

The  steel  piston  is  easy  to  make  strong  and  light  if  the 
expense  of  machining  it  is  not  considered,  but  this  is  so 
much  greater  than  cast  iron  that  one  can  say  that  steel 
pistons  are  almost  out  of  the  question  for  moderate  priced 
cars.  Also  there  is  the  disadvantage  that  steel  pistons  some- 
times fail  in  the  head  because  the  extremely  thin  metal  that 
is  strong  enough  to  bear  the  explosion  is  not  able  to  carry 
away  the  heat  to  the  cylinder  walls  fast  enough.  In  racing 
car  engines  the  failure  of  a  steel  piston  through  the  head  be- 
coming red  hot  and  blowing  out  is  not  uncommon.  To  over- 
come this  the  Sunbeam  company  devised  a  piston  with  ■  cen- 
tral leg,  or  strut,  which  was  machined  so  as  just  to  touch 
the  middle  of  the  wristpin.  This  gave  support  and  also 
carried  heat  away,  the  pin  being  sufficiently  massive  to  trans- 
fer the  heat  to  the  water-cooled  cylinder  walls  with  sufficient 
rapidity.  This  piston  has  been  used  in  racing  with  complete 
success,  but  it  is  very  expensive  to  make.  Several  light  pis- 
tons are  shown  in  Fig.  2. 

Aluminum  has  the  outstanding  advantage  that  it  is  cheaper 
to  machine  than  any  other  metal  and  a  light  piston  has  still 
to  be  thick  enough  to  remove  the  delicacy  from  the  machine 
operations.  Its  drawback  Is  that  it  seems  liable  to  become 
brittle  under  the  action  of  continued  heat,  eventually  reach- 


Fig.  2 — A — Prened  steel  pliton  with  parte  welded  together  by  oxy- 
acetylene.  B — Succeeaful  light  catt  Iron  piston  ueed  for  aeroplane 
engine.  C — Steel  piston  machined  from  eolld  bar  with  cylinder 
contact  on  plcton  rings  only.  D—  Sunbeam  deelgn  of  p<eton  ma- 
chined from  bar  with  central  support  for  head 


ing  a  crumbling  stage  when  it  blows  out  or  gives  way  at  the 
wristpin  supports.  Still  aluminum  alloy  pistons  have  been 
used  with  great  success  on  some  high-powered  motors,  and 
it  appears  that  the  secret  of  success  lies  with  the  alloy 
makers.  This  is  most  encouraging  because  it  suggests  that 
a  little  more  experiment  may  very  probably  indeed  result  in 
the  discovery  of  an  alloy  that  will  be  everything  required. 

At  present  the  easiest  thing  to  do  is  to  be  prepared  to  spend 
a  little  money  on  making  a  motor  smoother  in  running  and 
to  reduce  the  weight  of  cast  iron  pistons  by  using  good  iron, 
designing  so  that  every  portion  of  the  piston  does  its  share 
of  the  work — so  that  there  is  no  dead  metal — and  machining 
with  accuracy. 

INERTIA    STRESSES    FOR    PISTONS    OF    2    AND   3  POUNDS 

WEIGHT 

: -pound  piatnn  3  pound  piston 

1.000  r.  p.  m   137  pounds   110  pounda 

S.OfTo  r.  p.  m   548  pound*   MO  pounda 

3.000  r.  p.  m  1.233  pound*  1,8»0  pounda 

Racine,  Wis.,  Feb.  20 — To  meet  the  demand  for  instruc- 
tion in  Spanish  occasioned  by  the  inability  of  stenographers 
and  correspondents  in  Racine  manufacturing  plants  to  cope 
with  the  South  American  mail  now  coming  in,  the  Racine 
board  of  education  has  instituted  a  course  in  this  language 
in  connection  with  the  evening  high  school  courses  conducted 
each  winter.  The  initial  enrollment  in  the  Spanish  course 
was  eighty-two  and  has  now  reached  more  than  100.  The 
Case,  Mitchell-Lewis,  and  L.  P.  C.  automobile  companies  and 
numerous  other  large  factories  in  Racine  are  developing  an 
extensive  trade  with  South  American  nations  and  it  has  been 
found  necessary  to  import  correspondents  and  stenographers 
from  large  cities  to  handle  the  mail. 

Cleveland.  O.,  Feb.  20 — The  National  Carbon  Co.,  this 
city,  has  received  a  request  from  Borghoff,  Santos  &  Co.,  Rio 
de  Janeiro,  Brazil,  which  states  that  they  are  very  desirous 
of  receiving  propositions  from  manufacturers  of  all  auto- 
mobile accessories,  tools  and  waterproof  canvas,  accom- 
panied by  prices,  discounts,  terms,  and  samples. 
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Piston  Ring  Problems — Faults  and 
Advantages  of  Various  Sorts  of  Ring 


TRENTON,  N.  J. — Editor  The  Automobile:— Seeing  that 
there  ore  now  upon  the  market  so  many  different  kinds 
of  piston  rings,  all  having  as  their  aim  the  removal  of 
the  small  leakage  always  possible  with  ordinary  rings,  it  oc- 
curs to  me  that  readers  of  The  Automobile  may  be  interested 
in  hearing  how  we  were  led  to  design  our  ring,  since  during 
our  experiments  we  made  some  discoveries  that  were,  to  us, 
extremely  interesting. 

When  first  we  started  on  piston  ring  production  we  took 
a  most  efficient  type  of  ring  which  was  a  compound  form 
of  angular  cross  section.  We  knew  that  this  type  of  ring 
gave  great  efficiency  on  installation,  but  that  the  efficiency 
fell  off  with  use,  and  we  therefore  proceeded  to  make  a 
careful  study  of  the  reasons  for  this  loss.  It  proved  ulti- 
mately to  be  a  fact  that  while  the  joints  of  the  two  sections 
were  held  opposite  to  each  other  by  means  of  a  dowel,  slight 
wear  would  allow  the  respective  openings  to  separate.  As 
soon  as  the  gases  under  the  high  pressure  generated  by  the 
explosion  found  their  way  behind  the  ring  through  the  up- 
per section  joint,  there  was  a  corresponding  point  of  egress 
developed  at  the  joint  in  the  lower  section.  That  lubricating 
oil  was  working  past  the  ring  freely,  was  proved  to  us  by 
the  presence  of  quite  heavy  carbon  formation  behind  the  ring 
in  the  piston  groove. 

Weakness  of  Compound  Rinc 

We  made  several  types  of  compound  ring  and  these  were 
all  tight  so  far  as  leakage  past  the  face  or  behind  was  con- 
cerned; but  we  had  difficulty  in  obtaining  sufficient  distention 
to  prevent  the  ring  riding  over  the  lubricating  oil  film;  that 
is  to  say.  the  ring  did  not  give  a  clean  scrape  to  the  cylinder 
wall. 

By  chance  one  of  our  compound  rings  lay  for  some  time 
beside  a  pot  of  zinc  chloride  used  for  soldering  purposes,  and 
thereby  became  covered  with  a  uniform  coating  of  rust.  On 
picking  up  this  ring  in  order  to  give  a  demonstration  of 
the  efficiency  expected,  wo  noticed  that  the  friction  created 
between  the  two  ring  sections  by  this  slight  coat  of  rust  was 
sufficient  to  offset  the  expansive  properties  of  the  assembled 
ring;  which  we  took  as  a  proof  that  the  inner  member  lost 
most  of  its  expansive  efficiency  by  friction  against  the  outer 
member. 

Further,  we  found  that  there  was  a  tendency  for  the  outer 
member  to  slip  the  ring  groove  as  the  piston  was  being  put 
into  the  cylinder.  These  two  facts  turned  our  attention  to 
the  construction  of  a  one-piece  ring. 

Before  we  reached  this  point  however,  we  had  noted,  by 
a  careful  examination  and  calibration  of  numerous  stock 
rings,  that  the  average  ring,  in  both  the  one-  and  two-piece 
construction,  showed  considerable  "warpage"  both  circumfer- 
entially  as  well  as  in  plane  section.  In  fact  some  rings 
showed  a  "curl"  of  3/16  of  an  inch. 

Result  of  Using  Unseasoned  Materials 

From  this  point  developed  our  rule  to  turn  and  cut  our 
castings  into  ring  blanks,  and  then  allow  them  to  "set";  in 
preference  to  treating  the  entire  casting  as  a  whole  in  this 
manner.    The  lighter  ring  sections  seasoned  more  readily 


and  efficiently.  We  had  by  this  time  decided  in  favor  of  the 
concentric  rather  than  the  eccentric  type  of  construction, 
from  noting  that  the  lesser  area  exposed  on  the  cut  side  of 
an  eccentric  ring,  through  the  presenting  of  less  area  to 
the  side  walls  of  the  piston  ring  groove,  shows  a  correspond- 
ing increase  of  side  wear. 

On  the  question  of  internal  peening  for  expansion,  after 
careful  study  thereof,  the  decision  was  reached  that  the 
stresses  set  up  in  the  ring  by  such  treating  were  offset  in  a 
short  period  of  time  by  the  pounding  of  the  explosions  above 
the  piston,  accompanied  by  the  attendant  vibrations  developed 
by  the  motor  when  under  power.  In  other  words  the  natural 
stress  of  the  iron  was  all  that  remained. 

As  to  finishing  the  ring  for  dimensions,  there  was  but  one 
way  to  accomplish  this  with  any  degree  of  satisfaction,  and 
that  was  to  grind  the  ring  circumferentially  while  held  un- 
der compression.  To  accomplish  this  we  inserted  the  cut 
blanks  in  tubular  forms,  that  allowed  the  ring  to  exert  its 
expansive  properties  in  a  perfectly  natural  manner,  being 
held  under  circumferential  control  only.  When  clamped  on 
the  grinding  form  the  sleeve  is  removed,  and  the  face  ground 
with  micrometrical  accuracy. 

Yet  the  fact  remains  that  there  are  practically  no  per- 
fectly round  cylinders  in  use  today.  This  seems  rather  a 
broad  assertion,  but  when  the  further  seasoning  of  cylinders 
developed  by  the  many  changes  in  temperature  of  a  motor 
when  in  actual  use,  is  taken  into  consideration,  as  well 
as  the  side  thrust  of  the  piston  against  the  walls,  it  is  readily 
understandable. 

From  this  we  found  that  practically  the  only  way  in  which 
perfectly  fitting  rings  could  be  obtained  was  by  the  motor 
itself  in  driving  a  distance  ranging  from  500  to  1,000  miles 
in  actual  use,  or  by  the  driving  of  the  assembled  motor  by 
outside  power,  using  a  light  "soup"  for  a  combined  lubri- 
cant and  cutting  compound,  for  a  period  of  time  ranging 
from  5  to  20  hours. 

On  the  point  of  relationship  between  width  of  ring  face 
to  diameter,  our  preference  is  to  work  on  the  ratio  of  1-16 
inch  of  face  for  each  inch  of  cylinder  bore.  This  means  that 
for  3-inch  pistons  the  ring  would  be  3-16  inch  wide;  for  pis- 
tons 4  to  5  inches  in  diameter,  1-4  inch  in  width  or  possibly 
5-16  inch. 

As  to  the  practical  benefit  of  using  an  improved  form  of 
piston  ring,  I  may  say  that  it  is  usual  for  us  to  receive  re- 
ports to  the  effect  that  oil  consumption  has  been  reduced  very 
greatly  indeed  on  motors  which  our  rings  have  been  fitted. 
In  one  particular  case  a  car  which  used  to  use  a  gallon  cf  oil 
for  every  hundred  miles  was  afterwards  enabled  to  cover  400 
miles  on  the  same  quantity. 

It  is  of  course  a  fact  that  where  high  piston  speed  is  made 
and  maintained  the  compression  and  explosion  of  the  gas 
takes  place  so  very  quickly  that  a  close  fitting  piston  without 
any  rings  will  very  nearly  approach  in  efficiency  another 
piston  fitted  with  any  number  of  rings.  It  is  at  slow  speeds 
that  the  possibility  for  leakage  of  the  ordinary  style  of  ring 
becomes  noticeable,  and  seeing  that  the  ordinary  automobile 
motor  only  occasionally  operates  at  really  high  speed  it  seems 
to  us  rings  which  will  enable  the  oil  consumption  to  be  cut 
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down  cannot  be  anything  but  advantageous.  There  should  be 
less  friction  when  using  two  or  three  rings  which  have  no 
gap  to  allow  the  escape  of  gases  than  where  the  same  degree 
of  tightness  obtained  by  the  use  of  five  or  six  ordinary  rings, 
to  say  nothing  of  the  increase  in  piston  weight  called  for  by 
increasing  the  number  of  rings.  For  these  reasons  we  think 
that  the  ordinary  old-fashioned  piston  ring  is  doomed  to 
disappear  from  the  automobile. — Carl  H.  Endebrock,  Presi- 
dent End-Oxy  Appliance  Co. 

Favors  Adoption  of  Metric  Standards 
of  Measurements 


A  RCADIA,  CAL. — Editor  The  Automobile:— Following 
my  letter  on  this  subject  which  you  published  in  the 
Rostrum  for  January  28,  the  change  of  systems  would  en- 
tail prodigious  difficulties,  as  you  say,  but  it  is  feasible.  These 
difficulties  have  accumulated  by  the  tremendous  indurtrial 
development  of  this  country;  and  the  longer  the  inevitable 
change  is  postponed,  the  more  the  obstacles  will  correspond- 
ingly increase.  I  make  an  attempt  to  enumerate  below  my 
personal  views  regarding  the  easiest  steps  for  the  adoption 
of  the  metric  system  by  the  United  States. 

First:  Start  an  energetic  educational  campaign  by  the 
press  and  especially  by  the  automobile  and  technical  publi- 
cations to  convince  the  American  public  of  the  fact  that  our 
present  system  of  weights  and  measures  is  antiquated  and 
confusing  and  that  the  metric  system  is  the  only  logical  and 
reliable  one. 

Second:  Passing  of  a  federal  law  that  the  metric  syrtem 
will  be  introduced  in  this  country  on  a  certain  date-  say 
January  1,  1917.  In  order  to  insure  a  gradual  transition 
from  one  system  to  the  other,  the  country  should  be  first 
taught  to  use  metric  figures  as  well  as  the  old  figures,  in 
order  to  more  easily  acclimate  itself  to  the  new  regime. 

Third:  A  federal  appropriation  for  the  making  of  an 
entire  new  set  of  metric  measures  and  standards  to  be  dis- 
tributed free  of  charge  to  the  trades  and  industries  of  the 
United  States.  The  exclusive  use  of  these  measures  would 
be  of  course  compulsory  on  and  after  the  above  mentioned 
date,  January  1,  1917.  Exception  would  of  course  have  to  be 
made  for  the  measuring  and  computing  of  repair  parts  per- 
taining to  old  goods. 

Fourth:  The  rational  but  firm  enforcement  by  the  U.  S. 
government  of  the  metric  system  law. 

These  personal  views  will  perhaps  seem  optimistic  and 
imaginative;  I  do  not  doubt  that  they  can  be  improved  upon. 
The  American  public  should  be  expected  to  contribute  all  the 
co-operation  and  the  good  will  possible.  Manufacturers  and 
mechanics  would  most  welcome  the  new  system  as  they  arc 
all  eager  to  enjoy  its  benefits.  Concerning  the  automobile 
industry,  the  branch  that  actually  manufactures  the  largest 
amount  of  measured  parts,  it  can  be  asserted  that  the  change 
would  not  prove  very  burdensome,  considering  the  subse- 
quent benefits.  All  the  new  motor  cars  would  be  metrically 
manufactured,  and  as  the  average  life  of  a  car  is  about  six 
years,  the  drawback  of  making  inch-measured  parts  would 
only  seriously  extend  itself  for  a  like  period.  Regarding 
products  of  longer  life,  most  of  such  of  their  parts  needing 
renewal,  could  gradually  be  replaced  by  metric  ones.  In 
12  years,  owing  to  the  up-to-dateness  of  the  American  nation, 
the  old  system  would  be  entirely  forgotten. 

It  is  a  matter  of  fact  that  when  accurate  mathematical 
figures  in  any  branch  of  science  are  required,  the  metric 
system  naturally  imposes  itself.  The  Ampere,  the  fundamen- 
tal electrical  unit,  deposes  0.00118  gram  of  silver  per  second. 
The  international  Ohm  calls  in  its  description  for  a  column  of 
mercury  106.3  centimeters  long  and  one  square  millimeter 
sectional  area,  and  so  forth.  You  can  find  the  metric  system 
firmly  implanted  along  the  whole  electrical  line. 


In  conclusion,  let  it  be  recalled  that  the  French  (metric) 
horsepower  is  equal  to  736.75  watts,  or  736  watts.  The 
British  horsepower  is  equal  to  746  watts.  The  French  horse- 
power is  then  slightly  smaller  than  its  British  brother,  in 
the  proportion  of  1.0136.  The  French  is  equal  to  75  kilogra- 
meters  seconds,  and  the  British  is  equal  to  33,000  foot- 
pounds-minutes. The  value  of  a  kilogram  being  about  2.204 
pounds,  and  the  meter,  3.2S  feet,  we  have  again  the 
tion: 

75  x  60  x  3.28  x  2.204  32.531 


33,000  33,000 

=  1.0136  (in  favor  of  British  H  P.) 
same  proportion  as  above. 

That  proportion  1.0136  is  very  small,  yet  confusing.  Why 
not  eliminate  it  by  making  the  British  or  American  horse- 
power 736  watts,  or  making  the  French  horsepower  746 
watts?  To  settle  this  question,  and  for  the  sake  of  having 
one  universal  rating  of  power,  why  not  then  abolish  the 
horsepower  as  a  unit  of  force,  and  adopt  the  Kilowatt  which 
is  the  same  all  over  the  world ?— Charles  Vivier. 

—Some  months  before  the  war  the  French  government 
officially  abolished  the  term  horsepower  and  made  the  stand- 
ard of  power  the  kilowatt,  which  it  is  in  France  today.— 
Editor. 


British  to  Standardize  11  Tire  Sizes 

New  York  City,  Feb.  20— In  1913  the  tire  committee  of 
the  Society  of  Motor  Manufacturers  and  Traders,  England, 
established  standards  for  twenty-three  different  sizes  of  pneu- 
matic tire  rims.  It  is  announced  in  The  Autocar  for  Febru- 
ary 6,  1915,  that  there  is  shortly  to  be  a  reduction  in  this 
number  to  ten,  while  eleven  different  sires  will  be  standard- 
ized for  tires  themselves.  Of  this  range  of  tires  two  of  the 
smallest  fit  the  same  rim,  but  of  the  rest  each  has  a  rim 
to  suit  it.    The  suggested  standards  are  as  follows: 

Millimeters  Inches  Milllmct)  rs  Inches 

TO"  X   *<l   27.:.  x  3,1  4        s/'i  xU'it   31  J  x  4  72 

•Ti'M  x    V.   IT.SX3. .14        KSflxllii)   34fix472 

•710  x   27  s  X  3.r>4        >!>•.  x  \3T,   3f».2x  s.31 

7-.«  x  so  ....   2s.sx3.d4      m.-i x  nr.   M.S X 5.11 

MOx    90   31.9x354        SIT.  x  17i   3S  0  x  8  88 

SIT.  x  lor,   32  1  x  4.13 

•These  two  tires  fit  same  rim 

Thr  Aulwxtr  points  nut  that  them-  standards  neKlrct  the  demand 
for  tires  of  larKer  diameter  for  use  In  the  roiiKher  of  thr  British 
<-olonics  nnd  statm  that  the  Idea  Is  to  leave  the  larifcr  sixes  unstand- 
ardlziHl  for  the  j, resent. 

It  Is.  of  course,  to  be  regretted  that  there  Is  the  fundamental 
difference  between  the  British  standards  which  will  take  effect 
throufchout  Kurope  and  those  in  use  here,  which  must  necessarily  lie 
between  the  iiM-n  and  the  millimeter,  and  it  seems  unlikely  th;»t 
American-made  tires  will  fit  the  new  standard  rim*  unlcxa  made 
specially  to  conform  to  the  8.  M.  M.  and  T,  specifications,  It  mlKht 
also  be  pointed  out  that  It  will  at  once  become  a  drawback  to  an 
American  car  Ir.  Kurope  If  It  has  not  rims  to  take  the  standard  tires, 
i  matter  which  Is  worthy  the  serious  attention  of  extorters. 


Better  Straining  of  Gasoline  Possible 

The  coming  of  the  vacuum  will  make  the  proper  strain- 
ing of  gasoline  even  more  important  in  some  ways  than  it 
has  been  in  the  past.  Not  that  dirt  could  very  well  choke 
up  the  vacuum  tank,  but  the  latter  contains  certain  valves 
that  must  work  better  clean  than  dirty.  Every  motorist  has 
become  accustomed  to  the  idea  that  it  is  necessary  to  clean 
out  the  carbureter  at  frequent  intervals,  if  trouble  on  the 
road  is  to  be  avoided,  though  there  are  a  few  who  have 
fitted  their  cars  with  really  efficient  filters  that  trap  all  dirt 
and  all  water  also.  Such  filters  are  not  expensive,  and  are 
easy  to  attach  in  places  where  the  filtering  gauzes  can  be 
withdrawn  for  cleansing  with  great  facility,  and  it  is  sur- 
prising that  a  much  better  filter  than  the  average  sort  is 
not  to  be  found  on  every  automobile.  A  good  filter  is  a 
petty  detail  doubtless,  but  it  is  one  of  those  little  things  that 
go  to  make  the  "class"  of  a  chassis,  and  with  vacuum  feed 
it  could  be  mounted  inside  the  hood  in  a  most  accessible  place. 
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Solving  the  Baggage  Problem 

Clever  Provision  Being  Made  by  Makers  for  Carrying  Luggage, 

Tools  and  Spare  Tires 


llluetratlng  the  amazing  amount  of  apace  for  carrying  baggage  which  can  be  rendered  available  by  the  uie  of  eiiltabl*  trunka 

and  aultcaae  carrlera 


WITH  an  exceptional  unanimity  the  automobile  manu- 
facturers of  this  country  have  turned  their  attention 
toward  a  logical  solution  of  the  baggage,  tool,  and 
tire  carrying  problems.  There  are  two  reasons  for  this  sud- 
den attention  to  a  problem  which  is  of  the  utmost  interest 
to  every  owner  who  tours  to  any  extent  in  his  car.  First, 
the  development  of  the  streamline  form  of  body  and  the 
desire  which  went  with  this  development  to  remove  all  inter- 
ruptions from  the  contour  of  the  body  line  has  necessitated 
the  inside  storage  of  baggage  and  equipment.  The  second 
reason  for  this  is  the  fact  that  automobile  owners  them- 
selves have  complained  that  they  did  not  have  sufficient  room 
to  store  their  luggage  in  a  sightly  and  accessible  manner. 

Spare  Tires  at  the  Rear 

This  year  we  find  that  with  few  exceptions  makers  have 
endeavored  to  provide  clean  exterior  lines  in  both  the  road- 
ster and  touring  designs.  Since  both  front  doors  are  used 
with  the  left  drive  and  center  control,  the  spare  tires  which 
were  in  the  way  and  of  clumsy  appearance  when  hung  on  the 


running  board  have  been  moved  to  the  rear  of  the  car.  Here, 
upon  a  bracket  rigidiy  fastened  to  the  side  members  of  the 
chassis  frame,  they  are  carried  in  a  sightly  manner  without 
danger  of  putting  uneven  stresses  on  any  part  of  the  chassis 
construction. 

In  the  roadster  there  is  a  marked  tendency  toward  a  com- 
plete concealment  of  the  spare  tire.  The  streamline  roadster 
provides  a  gradual  terminating  line  as  well  as  a  smooth  en- 
trance. In  carrying  out  this  plan,  the  automobile  designer 
has  almost  without  exception  adopted  the  rear  deck  construc- 
tion. This  offers  the  opportunity  of  making  use  of  the  com- 
partment provided  beneath  the  rear  deck  for  baggage  or  tires. 
When  the  rear  deck  scheme  was  first  adopted  many  put  the 
tires  on  the  top  of  the  deck  leaving  the  space  beneath  for 
parcels,  etc.  This  arrangement,  while  good  so  far  as  space 
is  concerned,  interferes  with  the  general  streamline  scheme 
that  has  become  popular  and  mere  to  coincide  with  this  ar- 
rangement than  to  provide  extra  carrying  space  on  the  deck, 
the  tires  have  come  to  be  stored  in  the  compartment  provided. 

In  the  S.  A.  E.  ideal  car,  which  has  been  discussed  through- 


February  tS,  19 IS 


THE  AUTOMOBILE 


367 


Right — The  molt  common  method  of  carrying 
baggage  when  on  a  long  tour,  aultcaaea  being 
packed  In  the  box  carried  on  the  trunk  rack  at 
the  rear.  Room  for  the  email  artlclea  la  pro- 
vided In  the  tonneau  and  there  la  a  large  hinged 
robe  rail  of  great  capacity 


out  the  different  sections  of  the  society,  and  also  at  the  gen- 
eral meeting,  it  seemed  to  be  the  balance  of  opinion  that  the 
ideal  roadster  should  provide  extra  seats  should  they  be  in 
demand  and  at  the  same  time  should  have  these  seats  in 
such  a  position  that  they  are  invisible  when  not  in  use.  This 
has  been  done  on  foreign  cars  by  the  use  of  a  sliding  panel 
which  fits  in  the  top  of  the  deck,  allowing  seats  of  either  one 
or  two-passenger  capacity  to  be  folded  out  whenever  desired. 
Of  course,  with  this  method  of  carrying  extra  seats  the  com- 
partment beneath  the  deck  is  taken  up  and  the  extra  tires 
must  be  carried  in  some  other  place.  The  most  popular  posi- 
tion is  at  the  rear  on  a  bracket  similar  to  that  used  in  the 
touring  models. 

Certain  companies  are  carrying  the  battery  box  on  one 
running  board  on  their  larger  models  and  providing  a  large 
baggage-carrying  box  capable  of  holding  three  suit  cases  on 
the  other  board.  This  is  only  on  large  cars  which  have  such 
a  long  wheelbase  that  when  the  box  is  placed  on  the  running 
board  against  the  front  fender,  there  is  no  interference  with 
entrance  in  either  foredoor.  One  of  the  companies  that  cm- 
ploys  this  scheme  makes  a  practice  of  carrying  the  box  only 
on  the  larger  model,  while  on  the  smaller  models  it  adheres 
to  the  clean  running  board  idea  that  is  by  far  the  more 
popular. 

The  increasing  adoption  of  pressure  gasoline  feed,  owing 
partly  to  the  necessity  of  using  a  higher  carbureter  with 
the  lower  grade  fuel  used  nowadays,  has  left  the  space  be- 
neath the  front  seat  clear  for  other  purposes  than  the  tank. 
We  find  that  in  cars  which  formerly  carried  the  tools  under 
the  rear  seat,  these  have  now  been  moved  up  to  the  position 
formerly  occupied  by  the  tank,  while  beneath  the  rear  seat 
there  is  ample  space  for  a  number  of  small  packages.  This 
space  has  been  further  amplified  by  the  fact  that  while  the 
side  curtains  used  to  be  carried  under  the  rear  seat  they  are 
now  folded  up  and  are  carried  within  the  top  itself. 

Special  Extra  Equipment 

Many  of  the  automobile  manufacturers  have  made  a  study 
of  the  needs  of  owners  who  intend  to  use  their  cars  for  long 
distance  touring.  The  conditions  which  such  tourists  meet 
are  abnormal  and  it  is  of  course  not  to  be  expected  that  the 
car  driven  about  the  city  streets  will  ever  be  called  upon  to 
carry  the  amount  of  baggage  necessary  for  a  tour  through 
wild  and  unsettled  country.  To  be  provided  for  the  needs 
of  the  touring  motorists  two  methods  have  been  adopted  by 


Left— The  Pierce- Arrow  Motor  Car  Co. 
haa  built  to  order  only  a  number  of  special 
touring  landaua  with  extra  lockera  In  the 
running  board.  The  car  illustrated  la  one 
of  theae  and  ahows  the  arrangement  de- 
alred  by  a  certain  clasa  of  buyers  who  uae 
thla  type  of  car  for  touring  ptirpoaea 


the  American  manufacturers.  First,  extra  baggage-carrying 
equipment  in  the  way  of  trunk  racks,  suitcase  boxes,  etc., 
especially  adapted  for  the  particular  car  under  consideration 
are  put  on  the  market  by  the  manufacturer  of  the  car.  The 
other  scheme  is  to  take  advantage  of  certain  parts  of  the 
car  for  the  location  of  extra  compartments.  One  of  the 
favorite  locations  for  these  compartments  is  beneath  the  run- 
ning board  where  a  long,  shallow  space  for  small  articles  can 
be  easily  accommodated.  Another  method  is  to  place  behind 
the  splash  guard  compartments  for  carrying  the  batteries  or 
tools,  leaving  the  room  under  the  seat  for  other  baggage. 
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Ingenious  method  of  carrying  tool*  In  a  compartment  In  the  run- 
ning beard  apron  as  ueed  on  the  Stearns 


368 


THE  AUTOMOBILE 


February  £5.  19IS 


Type  of  roadeter  In  which  the  tool*,  baggage,  etc.,  are  carried 
In  the  compartment  under  the  rear  deck,  while  the  aparcs  are  at- 
tached at  the  rear 


J 


Phantom  view  of  roadater  type  uilng  compartment  under  the  rear 
deck  for  carrying  epare  tlrei,  with  room  for  other  luggage 

Many  manufacturers  specify  among  the  extra  equipment 
which  they  will  furnish  at  extra  cost,  a  trunk  rack.  These 
are  of  more  or  less  similar  design,  generally  of  the  type 
which  has  become  familiar  in  the  past  few  years.  They 
fold  up  against  the  back  of  the  body  when  not  in  use  and 
are  capable  of  supporting  a  great  weight  while  passing  over 
rough  roads.  There  are  a  few  concerns  who  take  pride  in 
the  fact  that  they  furnish  these  trunk  racks  as  a  part  of 
the  equipment  of  the  car  without  extra  cost. 

Some  Favor  Using  Running  Board 

It  cannot  be  denied  that  the  opinion  of  manufacturers 
differs  to  a  large  extent  on  whether  or  not  the  running  board 
should  be  kept  altogether  clear  and  no  doubt  the  voice  of 
the  sales  manager  has  had  an  influential  part  in  the  adop- 
ion  of  the  clean  running-board  in  many  automobile  fac- 
tories. With  the  roadster,  the  proposition  is  somewhat  more 
simple  than  with  the  touring  car.  The  chassis  length  of 
the  two  cars  is  generally  the  same  and  the  needs  of  only  two 
passengers  have  to  be  taken  care  of  on  a  roadster  body, 
whereas  on  the  touring  model  from  five  to  seven  have  to  be 
accommodated.  Naturally,  this  leaves  more  room  for  bag- 
gage on  the  roadster  model.  C.  R.  Green,  chief  engineer  of 
the  Speedwell  Motor  Car  Co.,  states  that  he  believes  in  carry- 
ing the  extra  luggage  in  a  carrier  on  the  running  board. 
The  Speedwell  company  provides  such  a  carrier  consisting 
of  brackets  for  the  attachment  of  straps  at  the  option  of 
the  car  owner.  The**  straps  and  brackets  are  used  to  se- 
cure baggage  such  as  suit  cases  and  steamer  trunks  to  the 
running-board.    Aa  the  Speedwell  car  carries  the  tires  in 


the  rear  they  are  prevented  from  carrying  baggage  in  this 
position,  but  since  the  running  boards  are  clear,  except  when 
baggage  is  carried,  this  scheme  works  very  well. 

The  Nordyke  &  Marmon  Co.,  maker  of  Marmon  cars,  is 
using  on  the  larger  car  large  boxes  capable  of  carrying  three 
or  more  suit  cases.  To  balance  this,  the  battery  and  tool 
box  is  placed  on  the  opposite  side  in  the  same  position.  On 
the  smaller  model,  where  the  streamline  form  is  more  closely 
adhered  to,  all  the  baggage  is  kept  inside  the  car  in  com- 
partments under  the  seats,  and  the  running-boards  are  left 
clear. 

Luggage  Boot  Is  Good  Practice 

The  H.  H.  Franklin  Mfg.  Co.  is  of  the  opinion  that  a  lug- 
gage boot  designed  and  constructed  as  a  part  of  the  body, 
placed  in  the  rear  of  the  passenger  compartments  is  good 
practice  and  very  frequently  used  abroad,  but  estimates  that 
it  would  take  2  years  of  persistent  argument  to  make  this 
layout  seem  right  to  the  average  buyer  or  prospect  because 
it  would  not  look  regular.  "In  fact,"  the  Franklin  officials 
say,  "Nothing  but  the  regular  and  commonplace  in  carros- 
seric  design  is  safe  practice  in  building  American  stock 
cars."  In  following  this  opinion  the  company  has  provided 
a  strong  trunk  rack  that  will  carry  two  trunks  or  several  suit 
cases,  attached  to  the  rear  of  the  car,  as  stock  equipment. 

L.  £.  Wilson,  general  sales  manager  of  the  Motor  Car 
Mfg.  Co.,  maker  of  the  Pathfinder  car,  in  speaking  for  the 
latter  concern,  holds  a  strong  opinion  on  the  baggage-carry- 
ing proposition.  He  says,  "We  feel  that  the  clear  running- 
board  was  a  great  mistake,  and  have  changed  back  to  larger 
boxes  on  the  running-board.  This  allows  us  to  provide  three 
times  the  luggage  space  we  have  had  previously  while  not 
interfering  with  passengers  entering  the  doors."  The  Path- 
finder car  also  has  extra  carrying  space,  located  under 
the  frame  in  the  rear. 

Baggage  Rack  Is  Standard  with  Few 

The  Pierce-Arrow  Motor  Car  Co.,  is  another  of  the  few 
concerns  which  include  a  baggage  rack  as  standard  equip- 
ment. Spare  tires  on  the  Pierce  car  are  carried  on  the  right 
running-board,  leaving  the  rear  end  free  for  a  touring  trunk 
of  large  size  when  such  is  required.  For  the  small  articles, 
ample  space  is  provided  in  the  tonneau  of  the  touring  cars, 
and  there  is  a  large  hinged  robe  rail  of  great  capacity.  This 
company  has  built  a  number  of  special  touring  landaus  with 
extra  lockers  incorporated  in  the  running-board.  These  are 
only  to  special  order.  One  of  these  landaus,  a  1911,  66-horsc- 
power,  is  illustrated  herewith.  Such  a  car  is,  of  course,  only 
built  to  order  but  it  shows  the  arrangement  desired  by  a  cer- 
tain class  of  buyers  who  use  cars  of  this  type  for  touring. 

The  Packard  Motor  Car  Co.  has  approached  the  problem 
in  a  different  way.  Realizing  that  the  user  of  a  large  car 
will  very  often  want  to  make  long  trips  and  to  carry  con- 
siderable baggage  with  him,  this  concern  has  been  offering 
for  the  past  three  years  a  special  set  of  suit  cases,  trunks, 
etc.,  as  baggage-carrying  equir>ment  which  can  be  purchased 
in  entire  or  single  pieces  as  desired.  This  equipment  is 
attached  chiefly  on  the  outside  of  the  car  on  the  trunk  rack, 
running-boards  or  fenders,  and  in  this  way  does  not  inter- 
fere with  the  roominess  of  the  car,  and  does  not  cause  the 
passengers  in  the  tonneau  any  discomfort.  Some  of  the 
units  of  these  baggage-carrying  outfits  are  illustrated  on 
these  pages. 

These  are  special  examples,  however,  and  the  average 
touring  car  of  the  1915  season  has  very  little  carried  on 
the  running-board  or  in  exterior  positions.  The  use  of  the 
rear  gasoline  tank,  with  the  tires  swung  in  the  rear,  the 
tools  under  the  front  seat,  the  side  curtains  folding  in  the 
top,  and  the  space  beneath  the  rear  seat  clear  for  packages 
is  the  general  layout  of  the  five-passenger  bodies.  When 
the  owner  of  such  a  car  desires  to  take  an  extended  tour  he 
most  often  straps  his  extra  luggage  on  the  running-board  in 
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suit  cases  or  similar  devices.  If  the  tank  is  under  the  cowl, 
leaving  the  rear  a  little  more  free,  a  baggage  rack  is  often 
installed,  or  another  scheme  is  to  make  use  of  the  handy 
circular  trunk  which  fits  within  the  spare  shoe.  These  are 
now  made  in  many  styles  and  are  well  waterproofed. 

Sacrifice  Stream  Lines  on  Long  Tours 

Where  the  owner  packs  his  baggage  in  suit  cases,  etc., 
on  the  running-hoard,  he  is  often  led  to  make  a  clumsy  job 
and  to  find  that  the  shaking  of  the  car  over  a  rough  road 
will  dislodge  the  articles.  It  is  surprising  the  amount  of 
••train  that  is  put  upon  the  fastening  of  baggage  under  the 


stresses  of  a  pitching  car.  Nowhere  could  this  be  seen  more 
plainly  than  in  a  recent  Glidden  Tour  in  which  many  private 
owners  traveled  the  route  with  their  baggage  carried  in 
various  haphazard  ways.  All  kinds  of  troubles  were  ex- 
perienced from  the  start  to  tht>  finish  of  the  run  by  these 
owners,  simply  because  a  well-designed  baggage-carrying 
space  for  this  extra  emergency  had  not  been  provided.  For 
this  reason  many  companies  recommend  that  instead  of  de- 
pending on  roughly  tied  bundles  lying  loosely  in  the  tonneau 
that  it  is  better  on  a  long  tour  to  sacrifice  the  streamline 
appearance  of  the  ear,  and  to  make  use  of  the  running-board 
to  carry  suit  cases  in  a  suitable  box. 


Better  Bodies  on  Paris  Motor  Buses 


PARIS,  Jan.  22— Since  the  eve- 
ning of  the  first  day  of  Au- 
gust no  motorbus  has  been  seen  on 
the  streets  of  Paris.  The  govern- 
ment order  to  mobilize  entailed  the 
immediate  withdrawal  from  public 
service  of  the  1,100  buses  operated 
by  the  Paris  General  Omnibus  Co. 
Passengers  were  bundled  out  with 
no  more  consideration  than  refuse 
and  since  then  they  have  had  to 
find  other  means  of  locomotion, 
which  often  meant  the  use  of  their 
legs.  Immediately  after  the  loss  of 
its  entire  fleet  of  motorbuses — for 
when  the  war  is  over  not  many  of 
them  will  be  fit  to  enter  public 
service — the  bus  company  set  to 
work  to  produce  a  new  and  im- 
proved model.  After  considerable  difficulties  it  has  been  pos- 
sible to  build  a  certain  number  of  these  vehicles,  but  the  pub- 
lic is  unable  to  obtain  the  use  of  them,  for  no  assurance  can 
be  obtained  from  the  army  that  the  vehicles  will  not  be  seized 
for  military  purposes  if  placed  on  the  streets.  Thus  the  pe- 
culiar situation  has  arisen  of  a  public  transport  company  hav- 
ing a  set  of  vehicles  almost  ready  for  service,  the  public 
clamoring  for  their  appearance,  and  the  fear  of  the  military 
preventing  either  party  obtaining  satisfaction : 

Chassis  features  have  undergone  few  changes  in  the  new 
Paris  motorbuses.  They  have  four-cylinder  overhead  valve 
motors  of  4.8-inch  bore  by  5.5-inch  stroke,  placed  under  the 
driver's  feet,  with  shaft  drive  to  bevel  rear  axle,  without 


Front' and  rear  of  new  Paris  bus  design 


Side  view  of  one  of  the  new  type  of  Paris  motor  bus 


the  use  of  torque  or  radius  rods.    A  three-speed  gearbox  is 
fitted,  but  the  gear  ratios  are  of  such  a  nature  that  prac- 
tically all  work  can  be  done  on  second  and  third;  the  first  is 
an  emergency  gear  for  starting  on  hills- 
Body  Features  Refined 

Body  features  have  been  refined.  The  single  deck  type  is 
adhered  to,  with  side  windows  much  larger  than  formerly, 
those  on  the  right  hand  side  being  fixed  and  those  on  the  left 
movable.  This  is  done  in  order  to  meet  the  objections  of 
people  against  drafts.  The  roof  is  flatter,  with  no  other  pro- 
jection than  the  service  letter  at  the  front.  By  means  of 
an  improved  construction  it  has  been  possible  to  gain  half 
a  ton  in  weight  and  to  increase  the  interior  space 
without  altering  the  external  dimensions.  Seating 
is  transverse,  the  front  half  of  the  bus  being  for 
first-class  passengers,  with  leather  upholstered 
seats,  and  the  rear  portion  being  second  class. 
These  latter  seats  are  not  upholstered.  There  is  a 
large  rear  platform  for  second-class  passengers 
standing. 

Electric  Lighting  Used 

In  place  of  the  acetylene  lighting  set  used  on  the 
old  type  buses,  all  the  new  models  have  electric 
lights  from  a  dynamo  driven  off  the  motor.  Direc- 
tion boards  do  not  project  above  the  roof  of  the  bus, 
as  on  the  old  type,  but  are  inserted  in  the  panel, 
just  below  the  edge  of  the  roof.  They  are  illumi- 
nated by  electricity  at  night  A  circular  type  of 
splashguard  is  fitted  to  the  wheels.  This  guard  is 
a  flat  rubber  ring  practically  the  same  diameter  as 
the  tire,  attached  to  the  outer  face  of  this  latter, 
with  an  interval  of  about  3-4  inch  between  tire  and 
splasher.    The  guard  is  cheap  and  durable. 


Gc 


370  THE     AUTOMOBILE  February  t5.  1915 

]QaoonooQODonoDnnnoi 


irum 


Clutch  Trouble  Overcome  by  Adjustment 

EDITOR  THE  AUTOMOBILE :— I  have  a  1914  Hudson  6-40,  and  would  appreciate  information  re- 
garding the  following : 

1 — When  you  press  the  clutch  pedal  the  disks  do  not  disengage.  That  is,  the  gear  grates  in 
changing.  I  have  washed  out  the  clutch  and  renewed  the  same  with  half  kerosene  and  half  cylinder  oil  as 
per  instructions,  but  it  does  not  relieve  it. 

2 — How  can  I  take  the  tarnish  off  the  lamps  which  are  nickel  plated? 

Russellville,  Ky.  P.  C.  Andrews. 

— To  overcome  the  clutch  trouble,  remove  the  pin  from  the  adjusting  clevis  connected  to  the  clutch 
throw-out  yoke.  Unscrew  this  clevis  two  or  three  turns  and  put  it  back  in  its  place.  This  will  allow 
the  clutch  to  be  thrown  out  farther.  It  would  be  well  to  remember  that  in  washing  out  the  clutch  with 
kerosene,  it  is  necessary,  after  you  have  put  the  kerosene  into  the  clutch,  to  start  the  motor  and  sit  in  the 
driver's  seat  working  the  clutch  pedal  in  and  out  a  couple  of  dozen  times  while  the  engine  is  running. 
Then  stop  the  motor,  drain  the  kerosene  from  the  clutch  and  refill  with  the  correct  mixture  of  kero- 
sene and  cylinder  oil,  which  should  be  thoroughly  mixed  before  putting  it  into  the  clutch. 

2 — The  most  efficient  way  to  remove  tarnish  is  to  take  the  nickel  parts  off  and  have  them  replated. 


Energy  Is  Measured  in  Foot-Pounds 

Editor  The  Automobile: — Will  not  a  two-cycle  four- 
cylinder  motor  jiive  as  great  a  torque  and  be  as  vibration- 
less,  as  smooth  running,  as  noiseless  and  propel  a  car  with 
as  much  smoothness  as  an  eight-cylinder,  four-cycle  motor? 

2—  What  is  the  difference  between  an  ordinary  motor  and 
a  high-speed  motor? 

3 —  What  are  the  objections  to  steam  cars? 

4—  How  far  will  a  gallon  of  gasoline  run  a  steam  car? 

5 —  Does  the  White  company  make  steam  cars? 

(5 — Do  the  cyclecars  with  36  by  42-inch  tread  give  satis- 
factory service? 

7 —  How  can  I  obtain  instruments  for  charging  storage 
bateries? 

8 —  How  strong  a  shock  in  pounds  would  the  Gray  &  Davis 
and  Westinghouse  lighting  and  starting  systems  generate  in 
high-tension  wires?  I  mean  by  this,  how  hard  a  blow  with 
a  hammer  would  equal  the  shock  of  electricity  in  pounds? 
Would  the  shock  from  either  system  be  hard  enough  to 
explode  dynamite  that  required  40  pounds  of  pressure  to 
explode  it?  I  mean  by  high-tension  wires,  such  wires  as 
used  in  the  transmission  of  current  in  a  hydro-electric  plant. 

Cooper,  N.  C.  S  an  ford  Tew. 

—Insofar  as  a  two-cycle,  four-cylinder  motor  is  concerned 
the  number  of  explosions,  and  hence  the  theoretical  torque, 
would  be  the  same  as  for  an  eight-cylinder,  four-cycle  motor. 
Regarding  the  noiselessness,  smooth  running  and  absence  of 
vibration,  this  would  depend  upon  how  the  balancing  ele- 
ments were  worked  out 

2 —  Generally  on  a  high-speed  motor  lighter  parts,  larger 
valves,  and  light-duty  design  are  used  to  bring  the  horse- 
power curve  to  a  higher  r.p.m.  before  falling  off.  High- 
speed motors  arc  designed  to  be  used  on  a  greater  reduction 
than  the  lower  speed,  heavy-duty  motors. 

3 —  The  biggest  difficulty  that  the  steam  car  has  been  con- 
fronted with  is  in  the  necessity  for  frequently  renewing  the 
water.  This  has  been  said  to  have  been  largely  overcome 
in  some  of  the  late  models.    Another  objection  which  has 


been  urged  against  the  steam  car  is  in  the  necessity  of 
carrying  a  pilot  flame  and  having  a  somewhat  more  com- 
plicated control  than  the  gasoline  motor.  Steam  cars  are 
still  being  made,  however,  and  are  operated  by  many  who 
believe  that  the  enormous  torque  which  can  be  produced  when 
necessary,  the  high  speeds  possible  and  the  silence  of  opera- 
tion meet  their  desires  exactly. 

4—  The  distance  that  a  steam  car  may  be  operated  on  a 
gallon  of  gasoline  is  a  variable  factor,  depending  upon  the 
weight  of  the  car  and  many  other  varying  features. 

5—  The  White  company  no  longer  makes  steam  cars. 

6 —  Cyclecars  with  narrow  tread  have  been  said  to  give 
satisfactory  service,  although  the  narrow  tread  has  not 
seemed  to  appeal  to  public  fancy. 

7 —  The  instruments  necessary  for  charging  storage  bat- 
teries depend  on  the  source  of  current,  iU  voltage,  etc.,  and 
these  will  have  to  be  specified  before  details  can  be  given 
as  to  what  you  need  for  a  complete  charging  outfit. 

8 —  It  is  impossible  to  measure  electric  shocks  in  pounds. 
The  energy  of  a  hammer  or  any  other  body  which  has  been 
raised  and  let  fall  cannot  be  expressed  in  pounds  simply,  but 
only  in  foot-pounds,  which  is  the  product  of  the  weight  into 
the  height  through  which  the  body  falls,  or  the  product  of 
its  weight  divided  by  twice  the  acceleration  due  to  gravity 
(32.16)  into  the  square  of  the  velocity  in  feet  per  second 
which  it  acquired  after  falling  through  the  given  height 
If  F  is  the  weight  of  the  body,  M  its  maBs,  g  the  accelera- 
tion due  to  gravity,  S  the  height  of  the  fall  and  v  the  velocity 
at  the  end  of  the  fall,  the  energy  in  the  body  just  before 

Fv« 

striking  is  1/2  Mv',  or  .    Either  of  the  two  expressions 

64.32 

is  commonly  used  to  express  the  energy  in  a  moving  body. 
To  transform  electrical  energy  into  foot-pounds,  the  equation 
that  1  kilowatt  is  equal  to  44,236.5  foot-pounds  per  minute 
may  be  used  as  a  basis.  A  kilowatt  is  1,000  watte  and  there- 
fore a  watt  is  equal  to  44.2866  foot-pounds  per  minute.  A 
6- volt  current  flowing  at  a  rate  of  1-6  ampere  for  a  minute 
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would  thus  exert  an  electrical  energy  that  would  be  equal 
to  44.2365 


Gas  and  Air  in  Carbureters 

Automobile:— When  proportion  of  air  to 
gas  is  referred  to  is  it  by  weight  or  volume? 

2 —  Does  weight  or  volume  of  air  flowing  through  circular 
apertures  vary  directly  with  the  suction? 

3—  If  not,  what  is  the  law  governing  the  flow  of  each  for 
varying  suctions? 

4 —  What  is  the  suction  below  and  above  the  throttle  of 
the  carbureter  in  touring  cars  at  low  speed  (400  r.p.m.)  at 
high  speeds  (1,500  r.p.m.)? 

6 — The  ideal  carbureter  is,  I  understand,  giving  the  same 
proportion  of  gas  to  air  at  all  engine  speeds  and  throttle 
openings.  Will  ideal  carburetion  work  satisfactorily,  or  is 
a  richer  mixture  required  at  low  speeds,  due  to  close  throt- 
tling and  lower  compression  and  at  high  speeds  due  to  lower 
volumetric  efficiency  than  when  at  intermediate  speeds? 

6 — What  is  the  comparative  volumetric  efficiency  of  a  four- 
and  eight-cylinder  engine  of  same  displacement  where  the 
eight-cylinder  engine  has  one  carbureter? 

Port  Henry,  N.  Y.  J.  H.  Thomas. 

— 1 — When  air  to  gas  is  referred  to  in  carbureter  practice 
it  is  generally  by  volume  and  not  by  weight. 

2 —  The  weight  varies  directly  as  the  volume  in  a  gas, 
when  the  temperature  and  pressure  are  constant.  Therefore, 
for  a  given  velocity  of  gas  through  a  circular  aperture  the 
weight  and  volume  will  vary  directly  as  the  area  of  the  aper- 
ture or,  when  circular,  as  the  square  of  its  diameter  always 
assuming  that  both  the  pressure  and  temperature  are  con- 
stant and  neglecting  for  the  moment  the  co-efficient  of  flow. 
The  suction  or  difference  in  pressure  between  the  cylinder 
and  the  carbureter  will  determine  the  velocity  of  the  flow  of 
gas  and  hence  the  weight  or  volume  of  air  or  gas  flowing  will 
bear  a  definite  relation  to  this  difference  in  pressure  or  suc- 
tion. This  ratio  will  not  be  a  direct  one,  however,  for  the 
reason  that  the  co-efficients  of  flow  through  circular  orifices 
will  vary  for  each  pressure  ratio.    For  example,  for  a  cir- 

aperture  1  centimeter  or  .394-inch  in  diameter,  the  co- 
of  flow  for  a  ratio  of  pressure  of  1.05  is  given  as 
.555;  for  a  ratio  of  pressure  of  2.15  the  co-efficient  is  .788. 
To  express  it  as  a  formula,  the  theoretical  velocity  in  feet 
per  second  of  flow  of  any  fluid,  liquid  or  gas  through  an  orifice 
is  v  =  e  V2gH  where  h  is  the  head  or  height  of  the  fluid 
in  feet  required  to  produce  the  pressure  of  the  fluid  or  gas 
and  g,  gravity  acceleration.  For  gases  this  formula  only 
holds  good  for  small  differences  of  pressure  on  the  two  sides 
of  the  orifice.  The  reason  for  the  varying  co-efficient  of 
flow  e  is  that  the  friction  of  the  orifice  and  the  contraction 
of  the  vein,  or  flowing  stream,  have  an  effect  on  the  velocity. 

3 —  This  is  answered  under  question  2. 

4 —  No  definite  figure  can  be  given  on  this  as  it  varies  on 


5 —  Richer  mixtures  are  generally  required  at  low  speeds 
for  easy  starting.  This  is  taken  care  of  in  most  carbureters 
by  an  air-choking,  or  strangling,  device.  At  high  speed  it 
is  possible  to  work  with  a  great  amount  of  air,  due  to  the 
inherent  ease  of  carburetion  at  higher  speeds. 

6 —  If  the  manifolds  are  properly  designed  there  should  be 


Current  Circuits  in  Bosch  Coil 
Editor  The  Automobile:— Will  you  kindly  trace  out  the 
current  circuits  both  in  writing  and  diagram  to  this  type 
of  ignition  which  I  have  on  my  Winton  six-cylinder  car, 
namely,  the  Bosch  Dual  system,  type  Z  R-C?  Would  like 
to  know  both  the  primary  and  secondary  circuits,  Including 
internal  coil  windings,  when  running  on  either  magneto  or 


will  you  trace  out  the  path  of 


when  starting  button  on  coil  is  pressed  and  the  coil  vibrator 
with  its  shower  of  sparks  is  brought  into  use? 

How  is  the  primary  winding  of  the  magneto  affected  by 
the  so-called  grounding  wire?  Please  make  clear  by  a  simple 
Am  inclosing  a  sample  of  a  diagram  of  above 
system  except  that  this  is  a  four-cylinder,  whereas 
mine  is  a  six.  This  diagram  is  anything  but  understandable 
in  my  opinion. 

Boston,  Mass.  A  Subscriber. 

— 1 — To  understand  the  dual  system  it  is  first  necessary 
to  have  a  general  idea  of  what  this  method  of  ignition  ac- 
complishes. In  the  first  place  there  are  two  sources  of 
current,  the  battery  and  the  magneto.  There  is  one  distribu- 
ter which  is  located  on  the  magneto  and  one  set  of  spark 
plugs.  The  high  tension  coils  for  the  magneto  and  battery 
systems  are  independent  of  one  another,  that  for  the  magneto 
being  wound  upon  the  armature  and  that  for  the  battery 
being  incorporated  in  the  switch.  Referring  to  Fig.  1  a 
general  wiring  diagram  of  the  entire  system  is  given.  In 
Fig.  2  a  detailed  diagram  is  shown  of  the  coil  circuits. 

The  circuit  with  the  coil  in  battery  position  is  as  follows: 

When  the  push  button  pointer  is  at  the  designation  run, 
the  current  starts  from  the  batteryi  follows  the  arrow 
through  the  heavy  winding,  which  is  the  primary,  up  to 
and  across  spring  marked  N,  to  contact  marked  B,  out  on 
wire  that  runs  from  the  coil  to  the  battery  contact  breaker 
on  magneto.  When  the  cam  causes  this  contact  breaker  to 
close,  the  current,  in  following  the  path,  causes  the  iron 
core  to  become  magnetically  saturated.  When  the  cam 
causes  the  battery  contact  breaker  to  open,  this  magnetism 
dies  away,  and  the  reaction  induces  a  current  in  the  secondary 
winding.  This  secondary  current  is  led  out  by  wire  No.  4 
to  the  center  point  of  the  distributer,  and  from  there  to 
the  plugs.  At  each  opening  of  the  battery  contact  breaker, 
a  single  spark  is  given  to  the  plug. 

When  the  button  is  turned  to  the  designation  "start",  the 
following  occurs: 

Pin  E  will  engage  in  slot  F,  and  contacts  C  and  CI,  and 


MAGNETO 
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Fig.  1— Wiring  diagram  of  the  Botch  dual  ZR-6  Ignition  ayatem 
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AMMCTTK 


Fig.  3 — Method  of  connecting  an  ammeter  on  a  1914  Cadillac 


D  and  Dl  are  made.  It  is  to  be  borne  in  mind  that  the 
upper  part  of  the  coil  or  the  part  that  encloses  this  button 
is  in  metallic  contact  with  the  core,  therefore,  it  is  in  electrical 
connection  with  the  core,  and  the  core  is  grounded  by  means 
of  No.  6  wire.  The  circuit,  under  these  conditions,  is  as 
follows : 

Starting  from  the  battery,  current  flows  through  the  pri- 
mary winding  up  and  across  spring  N,  across  contacts  C 
and  CI,  through  wire  to  the  battery  contact  breaker  on 
magneto.  Also,  will  go  across  the  vihrator  spring  O,  to  and 
across  contacts  D  and  01  to  ground,  by  means  of  the  metal 
part  of  button.  This  gives  us  a  divided  circuit,  each  of 
which  arc  grounded.  No  action  takes  place  until  the  cam 
causes  the  battery  contact  breaker  to  open,  and  when  this 
occurs,  one  of  the  parallel  circuits  is  removed,  and  the 
primary  current  then  is  from  battery  through  the  primary 
winding,  across  vibrator  spring  O,  to  platinum  contacts  D 
and  Dl,  across  metal  part  of  button  to  ground.  The  core 
becomes  magnetically  saturated,  and  in  doing  so,  attracts 
armature  P  which  causes  contacts  D  and  01  to  separate, 
in  this  way  open-circuiting  the  circuit,  and  this  allows  the 
vibrator  P  to  return  to  its  normal  position,  and  again  closes 
contacts  D  and  Dl,  making  the  coil  under  these  conditions, 
a  vibrating  one.  The  vibrating  action  induces  a  current 
in  the  secondary  winding,  which  appears  at  the  plugs  in 
the  nature  of  a  vibrating  spark.  The  vibrating  and  the 
single  spark  feature  are  both  controlled  by  means  of  the 
battery  contact  breaker  on  the  magneto. 

The  above  takes  in  both  the  Run  and  the  Start  positions 
of  the  button. 

Inasmuch  as  it  is  desirable  to  obtain  a  spark  when  the 
engine  is  shut  down,  regardless  of  whether  the  battery 
contact  breaker  on  the  magneto  is  open  or  closed,  it  can 
be  obtained  in  the  following  manner: 

If,  for  instance,  the  engine  comes  to  rest  in  such  a  position 
that  the  battery  contact  breaker  is  closed,  on  pressing  the 
button  A,  we  cause  contact  points  B  and  CI  to  open  and 
immediately  close  on  C  and  Cl.  For  each  breaking  of  the 
circuit  under  these  conditions,  we  obtain  a  single  spark  at 


regulation 


the  plug.  Now  if  the  engine  comes  to  rest  with  the  battery 
contact  breaker  on  magneto  open,  on  pressing  button  A, 
we  first  open  contacts  B  and  C,  and  a  little  further  move- 
ment of  the  button  causes  contacts  O  and  Dl  to  be  made, 
which  will  complete  the  primary  circuit  and  give  us  a  vibrat- 
ing spark. 

Explanation  of  Third  Brush  Regulation 

Editor  The  Automobile: — In  The  Automobile  for  Janu- 
ary 21,  page  145,  an  explanation  of  the  third  brush  system 
of  voltage  regulation  was  given.  On  page  147  of  the  >ame 
issue  is  a  wiring  diagram  of  the  same  system.  Will  you 
kindly  show  the  path  the  current  takes  in  this  system  at 
both  low  and  high  speeds?  In  other  words,  account  for  the 
automatic  voltage  regulation. 

2 — Why  the  excessive  voltage  rise  in  the  generator  when 
the  battery  is  removed  and  the  car  operated?  I  understand 
that  this  not  only  happens  with  the  third  brush  system  but 
with  the  ordinary  shunt  wound  generators  used,  which  when 
the  battery  is  removed  the  shunt  field  remains  undisturbed. 

San  Francisco,  Cal.  A.  S. 

— The  two  main  brushes  divide  the  coils  of  the  armature 
into  two  halves,  and  the  full  pressure  furnished  exist  between 
the  two  main  brushes  which  are  diametrically  opposite  one 
another.  At  the  same  time,  smaller  differences  in  e.m.f- 
exist  between  other  segments  of  the  commutator.  This  is 
exactly  similar  to  what  happens  with  a  battery  consisting 
of  a  number  of  cells  connected  together  in  series.  Before 
a  maximum  pressure  or  e.m.f.  depends  upon  the  difference  in 
pressure  between  the  extreme  terminals,  but  smalelr  differ- 
ences in  pressure  are  available  from  any  of  the  other  ter- 
minals alon(r  the  line. 

When  arranging  an  auxilliary  brush  to  bear  upon  the 
commutator  and  connecting  it  to  coils  of  wire  wound  around 
the  field  magnets,  currents  of  varying  strength  because  of 
varying  pressure  will  be  caused  to  flow  through  these  coils 
surrounding  the  field.  This  current  may  supply  the  er.tire 
magnetic  circuit  or  on  the  other  hand  it  may  neutralize  the 
current  of  another  coil.  A  diagram  showing  the  circuits 
involved  in  this  method  of  regulation  is  given  in  Fig.  4. 
As  the  speed  of  the  armature  increases,  the  magnetic  lag 
causes  a  greater  amount  of  current  to  flow  through  the 
auxiliary  brush.  This  may  be  moved  around  the  commutator 
and  the  current  taken  from  it  can  be  made  to  either  assist 
the  main  coils  at  low  speed  or  to  oppose  them  at  high  speed. 

2 — The  only  influence  that  the  removal  of  the  battery 
could  have  on  the  circuit  would  be  that  which  would  he  due 
to  the  removal  of  the  counter  e.m.f.  and  hence  it  would 
depend  upon  the  method  of  regulation  of  the  system  to  what 
degree  this  overloads  the  generator. 

Connecting  Ammeter  on  1914  Cadillac 

Editor  The  Automobile: — How  can  I  connect  an  ammeter 
on  a  1914  Cadillac?  I  wish  to  arrange  it  so  it  will  show 
charging  rate  and  discharge  also,  except  when  the  starter 
is  being  used  as  the  meter  is  not  of  sufficient  capacity  tn  in- 
dicate the  current  used  by  the  starter. 

Tarrytown,  New  York.  R.  E.  Hopkins. 

— After  placing  the  ammeter  on  the  dash  disconnect  the 
red  wire  from  the  nenerator  and  connect  it  on  one  side  of 
the  ammeter,  then  connect  another  new  wire  from  the  other 
post  of  the  ammeter  to  the  generator  binding  post  from 
which  the  red  wire  was  disconnected.  If  the  ammeter  in- 
dicates in  the  wrong  direction  reverse  the  wires  on  the  am- 
meter studs.    See  Fig.  3. 

Loose  Pin  Causes  Knock 

Editor  The  Automobile: — In  my  Chalmers  36  there  is  • 
slightly  loose  wristpin  in  one  cylinder,  although  there  is  no- 
apparent  knocking  until  the  motor  is  throttled  down  below 
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10  miles  per  boar.  Even  then  the  knocking  is  only  slight 
If  this  is  very  harmful  to  the  motor,  please  give  directions  as 
to  its  remedy. 

Detroit,  Mich.  James  C.  Ferry. 

—If  you  are  sure  that  the  knock  is  in  the  wristpin,  it 
would  be  a  good  thing  for  you  to  repair  it  as  the  time  re- 
quired would  be  slight  and  it  will  eventually  have  to  be 
done  any  way  when  wear  progresses  further.  The  wristpin 
on  this  model  is  fastened  in  the  piston  by  a  set  screw  and 
in  the  upper  connecting-rod  bearing  there  is  a  bronze  bush- 
ing. The  knock  is  caused  by  the  wear  either  on  the  bronze 
bushing,  the  wristpin  or  both.  You  can  reach  the  wristpin 
by  loosening  the  lower  connecting-rod  bolts  and  pulling  the 
piston  through  the  bottom  of  the  crankcase  after  having 
first  removed  this  by  draining  out  the  oil  and  then  taking  out 
the  bolts  which  hold  it. 

A  cursory  examination  will  tell  you  whether  it  is  the  pin, 
bushing  or  both  which  are  worn.  If  it  is  the  bushing  the 
cost  of  a  new  one  is  $1.25,  the  pin  costs  $1  and  the  work  of 
putting  them  in  would  generally  cost  you  $0.76  an  hour  if 
done  by  a  repairman. 

It  is  possible  that  you  will  find  the  knock  in  the  lower  con- 
necting-rod bearing  instead  of  at  the  wristpin.  To  cure  this 
it  will  be  necessary  to  remove  some  of  the  shims  and  thereby 
tighten  the  bearing  cap  upon  the  bearing.  Be  careful  not 
to  get  the  bearing  too  tight  when  this  is  done.  The  method 
of  taking  down  the  motor  and  removing  the  shims  is  shown 
in  Fig.  6. 

Graphite  Paint  Prevents  Rim  Rust 

Editor  The  Automobile: — Why  is  a  six-  or  eight-cylinder 
car  said  to  be  better  than  a  four? 

2 —  A  one-cylinder  stationary  motor  generally  has  a  gov- 
ernor. What  acts  as  governor  in  a  four-cylinder? 

3 —  After  wheels  get  rusty  under  the  tires,  what  is  the  best 
thing  to  use  to  prevent  recurrence  of  same. 

4 —  When  going  into  another  state  how  long  can  one  stay 
in  that  state  before  being  compelled  to  take  out  a  license? 

Strong,  Me.  L.  T.  C. 

— 1 — The  gain  claimed  for  an  increased  number  of  cylin- 
ders is  that  the  torque  is  more  continuous  with  the  greater 
number  of  cylinders,  due  to  the  fact  that  the  power  strokes 
overlap  one  another  to  a  greater  degree.  This  is  the  basic 
reason  generally  advanced  although  a  pro  and  con  discussion 
would  more  than  fill  these  pages. 

2—  A  governor  is  not  often  used  on  a  four-cylinder  pas- 
senger-car motor  because  the  speed  is  being  constantly  varied 
by  the  driver.  On  commercial  vehicle  motors  governors  are 
placed  on  the  engines  so  that  the  trucks  will  not  be  operated 
at  a  speed  high  enough  to  cut  down  the  life  of  the  truck  to  a 
material  extent 

3 —  The  rust  should  be  removed  with  emery  cloth  and  the 
rims  then  painted  with  graphite. 

4 —  This  varies  with  different  states  and  if  you  will  mention 
the  particular  states  to  which  you  have  reference  this  will  be 
answered  through  The  Rostrum.  As  a  general  rule,  one  can 
stay  from  10  days  to  2  weeks  in  another  state  without  being 

Determining  the  Brake  Horsepower 

Editor  The  Automobile: — Please  explain  and  give  for- 
mula for  finding  the  brake  horsepower  of  an  electric  or 
gasoline  motor. 

2—  Does  the  size  of  the  pulley  make  any  difference? 

3 —  In  an  article  on  starting  and  lighting  systems  in  the 
January  28  issue  of  The  Automobile  mention  was  made 
of  a  certain  starting  motor  having  a  stalling  torque  of  21- 
foot  pounds.   What  does  this  mean? 

Worcester,  Mass.  W.  C.  W. 

— In  finding  the  brake  horsepower  of  a  motor  from  read- 
ings on  a  braking  system  such  as  the  Prony  brake,  the 
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Fig.  S— Illustrating  removal  of  Chalmers  crankcaw  and  showing/ 
location  of  connecting-rod  shim* 


method  that  is  followed  is  simply  one  of  calculating  the 
leverage  exerted  in  multiplying  it  by  the  distance  moved 
through.  The  brake  primarily  consists  of  a  lever  connected 
to  a  revolving  shaft  or  pulley  in  such  a  manner  that  the 
friction  induced  between  the  surfaces  in  contact  with  it 
tends  to  rotate  the  arm  along  with  the  shaft.  The  tendency 
to  rotate  is  counterbalanced  by  weights  which  are  hung  on 
the  end  of  the  lever.  In  order  to  measure  the  power  for 
a  given  number  of  revolutions  of  the  pulley  it  is  only  neces- 
sary to  add  weight  to  the  scale  pan  until  the  friction 
induced  just  balances  the  weights  and  the  lever  or  arm 
remains  in  a  horizontal  position  while  the  shaft  revolves 
at  a  constant  speed.  The  formula  then  used  is  as  follows: 
If  P  is  equal  to  the  power  absorbed  per  minute,  W  the  weight 
acting  on  the  end  of  the  arm,  A  the  length  of  the  arm  in 
feet  from  the  center  of  the  shaft,  V  equals  the  velocity 
in  feet  per  minute  at  a  distance  A  if  the  arm  were  allowed 
to  rotate  at  the  speed  of  the  shaft  and  N  equals  the  r.p.m. ; 
the  horsepower  is  indicated  by  H.P.,  then,  P  equals  W 
times  V,  or  2  !t  ANW. 

Since  H.P.  equals  WV  divided  by  33,000  we  have  H.P. 
equals  2  *ANW  divided  by  33,000.  If  we  allow  the  length 
of  the  arm  A  to  be  33  divided  by  2r.  the  formula  becomes 
simply  H.P.  equals  N.W.  divided  by  1,000.  33  divided  by 
2s  is  very  closely  6  feet  3  inches.  The  value  often  used  in 
practice  for  the  length  of  the  arm. 

2 —  The  size  of  the  pulley  does  make  a  difference  because  if 
the  amount  of  the  surface  exposed  to  rubbing  be  too  small  the 
resulting  friction  will  be  very  irregular,  due  to  the  great 
unit  pressure  and  hence  the  probability  of  insufficient  lubri- 
cation. The  jaws  often  seize  the  pulley  under  such  conditions* 
producing  shocks  and  vibration  of  the  arm,  thus  rendering  it 
difficult  to  make  accurate  readings. 

3 —  This  means  that  a  torque  of  21  pounds  installed  at  the 
end  of  a  1-foot  arm  or  its  equivalent  would  stall  the  motor. 
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Fig.  6— Diagram  of  a  Prony  brake,  allowing  the  arrangement  of  the 
arm  and  weight* 
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Measuring  Automobile  Efficiency 

Car  Performance  Tested  on  the  Block  with 
Results  That  Can  Be  Reproduced  on  the  Road 


A  Paper  Presented  to  the  Winter  Meeting  of  the  Society  of  Automobile  Engineers 

By  A.  B.  Browne  and  E.  H.  Lockwood 


"ly/TOTOR  car  testing  should  be  conducted  for  two  purposes: 
1U  Kjrst — To  determine  the  actual  performance  of  the  car 
as  a  whole. 

Second — To  determine  the  relative  merits  of  the  different 
components  of  the  car. 

The  first  is  of  practical  interest  to  the  sales  department, 
the  owner  and  the  general  public.  Interest  in  the  second  is 
confined  largely  to  the  department  of  engineering.  But  from 
the  engineer's  standpoint  much  useless  experimenting  could 
be  avoided  by  an  accurate  knowledge  of  the  relative  perform- 
ance of  different  motor  vehicles,  as  at  present  designed, 
before  attempting  any  comparison  of  constructional  details. 

Road  Testing 

Any  attempt  at  determining  the  actual  performance  of 
a  car  on  the  road  is  confronted  with  the  problem  of  the  un- 


Upper — Brake  and  traction  druma  uaad  for  power  meaauremente. 
The  atrap  waa  originally  made  of  ateel  band,  lined  with  maple 
blocka.  Thla  haa  alnce  been  changed  to  a  rope  band  giving  amoother 
action 

Lower — Recording  dynamometer  attached  to  the  front  of  the  car 
to  determine  the  force  required  to  pull  It  over  the  amooth.  level  floor 
of  the  laboratory 


controllable  variables  introduced.  Chief  among  these  are  the, 
following: 

(a)  Condition  of  roadway. 

(b)  Force  and  direction  of  the  wind. 

(c)  Frequent  and  uncertain  change  of  gradients. 
Among  the  instrumental  difficulties  encountered  are: 

(d)  Lack  of  accurate  apparatus  for  the  determination  of 
power,  without  a  specially  constructed  car. 

(e)  Inability  to  measure  fuel  consumption  accurately,  ow- 
ing to  the  vibration  of  the  car  body. 

Proposed  Tests  of  Performance 

The  purpose  of  this  paper  is  to  suggest  a  method  of  testing 
actual  car  performance  on  the  block  with  results  that  can  be 
reproduced  on  the  road. 

The  method  has  been  developed,  and  is  at  present  employed, 
in  the  Mason  Laboratory  of  Mechanical  Engineering  of  the 
Sheffield  Scientific  School,  Yale  University. 

An  open  stretch  of  level  granolithic  concrete  floor  about  75 
feet  long  permits  of  towing  testa  to  determine  rolling  resist- 
ance of  the  car  at  low  speeds.  For  power  tests  the  car  is 
placed  on  traction  drums,  where  appliances  are  at  hand  to 
measure  power  and  pull  at  different  speeds.  The  general  ap- 
pearance of  the  car  entering  the  laboratory  and  undergoing 
various  tests  is  shown  in  the  illustrations. 

Rolling  Resistance 

The  first  test  is  to  determine  the  force  required  to  pull 
the  car  slowly  on  the  smooth  level  floor  of  the  laboratory. 
This  is  accomplished  by  a  recording  dynamometer  attached 
to  the  front  or  the  car,  as  shown  at  the  foot  of  the  opposite 
column  on  this  page.  The  recording  elements  consist  of  a 
Tuber  gas  engine  indicator,  held  by  a  suitable  frame  so  that 
the  pull  compresses  the  spring,  marking  a  line  on  the  drum 
while  the  latter  rotates  under  control  of  a  clock. 

Traction  Drums 

For  power  measurements  the  rear  wheels  are  placed  on 
drums  whose  top  faces  are  level  with  the  floor,  while  the 
front  wheels  remain  at  rest  holding  that  end  of  the  car  in 
place.  Connections  are  made  from  the  rear  axle  to  a  perma- 
nent anchorage  by  chains  and  turnbuckles,  affording  adjust- 
ment to  center  the  wheels  on  the  drums  and  to  resist  forward 
movement  when  power  is  applied.  The  drums  have  faces  15 
inches  wide,  treads  centered  53  inches  apart  and  the  actual 
circumference  of  the  drums  is  17.51  feet;  301  revolutions  of 
the  drums  are  equal  to  1  mile. 

Power  measurements  are  made  on  a  Prony  brake  pulley, 
36  inches  diameter  by  8  inches  face,  with  a  water-cooled 
rim,  encircled  by  a  rope  brake.  The  brake  is  conveniently 
adjusted  from  the  operating  table  on  the  main  floor  by  a 
hand  wheel  and  shaft  telescoping  over  a  worm  shaft  on  the 
brake-arm. 

The  force  required  to  rotate  the  traction  drums  with  the 
brake  strap  removed  is  a  necessary  quantity.  This  has  been 
determined  approximately  by  placing  a  car  exactly  central 
on  the  drums  and  measuring  the  drawbar  pull  at  different 
speeds  by  a  spring  balance.  Thus  far  the  friction  force  has 
been  taken  as  35  pounds,  this  'icing  the  average  for  cars  of 
different  weight,  the  change  due  to  windage  at  various  speeds 
having  been  too  uncertain  to  be  allowed  for. 

Drawbar  Pull 

The  brake-arm,  being  equal  to  the  radius  of  the  traction 
drums,  permits  the  direct  determination  of  the  drawbar  pull 
from  the  brake  load  when  the  axle  friction  of  the  drums  is 
included. 

A  Hopkins  electric  tachometer  measures  the  speed  of  the 
traction  drums,  with  the  indicating  dial  mounted  on  the  trauge 
hoard  in  front  of  the  brake  operator.   This  reads  revolutions 
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per  minute  of  the  traction  drums  correctly  within  3  per  cent 
at  all  speeds.  Accurate  measurements  of  speed  are  made 
by  a  mechanical  revolution  counter,  driven  by  linkage  from 
the  traction  drums.  This  counter  ia  located  at  the  oper- 
ating table  beside  the  electric  tachometer,  where  stop-watch 
observations  are  made  simultaneously  with  the  counter  read- 
ings at  beginning  and  end  of  each  run. 

Gasoline  Measurement 

The  fuel  supply  is  contained  in  a  five-gallon  tank  placed  on 
scales  weighing  to  sixteenths  of  an  ounce;  thence  led  by  a 
rubber  tube  to  the  gasoline  inlet  of  the  carbureter.  The 
rubber  tube  is  sufficiently  flexible  to  allow  accurate  weighing 
while  it  is  attached  to  the  can.  An  electric  connection 
through  a  mercury  well  operates  when  the  beam  drops,  giving 
a  bell  signal  for  the  start  and  end  of  each  run.  This  device 
has  proved  very  convenient  and  accurate.  One  half  pound 
of  gasoline  is  regularly  used  for  light  loads  and  one  pound 
for  larger  loads,  giving  runs  of  from  2  to  6  minutes' 
duration. 

A  hand  air-pump  is  attached  to  the  weighing  tank,  giving 
the  necessary  pressure  to  supply  fuel  to  the  carbureter. 

Since  the  car  is  at  rest  and  only  the  motor,  transmission 
and  rear  wheels  are  in  motion,  the  radiator  is  deprived  of  the 
active  air  circulation  found  on  the  road.  To  prevent  over- 
heating the  cylinders  a  supply  of  cooling  water  is  added  to 
the  radiator,  with  the  overflow  of  hot  water  running  to  waste. 

is  recorded 


The  temperature  of  the 
usually  kept  at  160 


Fahre 


renheit 


and  is 


Methods  of  Testing 

Rolling  Resistance. — In  calculating  the  rolling  resistance 
the  following  steps  are  taken : 

(a)  The  tires  are  pumped  to  70  pounds  pressure. 

(b)  The  car  is  towed  on  level  floor,  in  high  gear,  de- 
clutched, to  obtain  the  pull  by  dynamometer. 

(e)  The  projected  area  of  the  car  body  is  measured,  the 
width  across  the  mud-guards  and  the  height  from  the  run- 
ning-board to  the  top  of  the  windshield  (half  up),  or  to  the 
top  of  closed  cars.  Allowance  is  made  for  streamline  bodies 
by  reducing  the  area  slightly. 

If  the  slow  pull  is  denoted  by  r,  the  projected  area  by  a, 
and  the  speed  in  miles  per  hour  by  S,  the  rolling  resistance  is 
calculated  by  the  formula. 

R  =  r  -f  .003  a  S\ 
This  formula  is  assumed  to  give  the  rolling  resistance,  in 
pounds,  of  the  car  at  various  speeds  on  smooth,  level  road, 
comparable  to  the  laboratory  floor. 

After  the  car  is  placed  on  the  drums  and  the  motor  warmed 
up  by  a  preliminary  trial,  the  following  runs  are  made,  dur- 
ing which  careful  measurements  are  taken  of  the  load  on  the 
scales,  speed,  gasoline  weight,  temperature  of  cooling  water 
and  time  of  run : 

Run  1 — At  6  miles  per  hour,  or  slowest  speed  possible, 
load  equal  to  rolling  resistance,  level. 

Run  2 — At  10  miles  per  hour,  load  equal  to  rolling  resist- 
ance, level. 

Run  3 — At  10  miles  per  hour,  load  maximum  at  that  speed. 
Run  4 — At  20  miles  per  hour,  level  road  resistance. 
Run  5 — At  20  miles  per  hour,  maximum  load. 
Run  6 — At  30  miles  per  hour,  level  road  resistance. 
Run  7 — At  30  miles  per  hour  maximum  load. 
Run  8 — At  40  miles  per  hour,  level  road  resistance. 
Run  9 — At  40  miles  per  hour,  maximum  load. 
Measurements  are  made  during  the  nine  runs  and  recorded 
on  suitable  log  sheets. 

of  Results 


From  these  records  calculations  are  made  in  two  groups, 
one  for  level  road  conditions  and  one  for  maximum  load,  both 
over  the  entire  range  of  speed  covered.  These  calculations 
are  made  for 

Actual  speed,  miles  per  hour  S. 

Maximum  drawbar  pull  D. 

I/evel  road  drawbar  pull  R. 

Gasoline,  reduced  to  miles  per  gallon,  level  road  /. 
Gasoline,  reduced  to  miles  per  gallon,  full  load  F. 
Effective  drawbar  pull  (D  —  R)  =  V 
Horsepower  at  rear  tires,  level  road  (calculated  from  R)  Y. 
Horsepower  at  rear  tires,  full  load  (calculated  from  D)  Z. 
These  results  are  plotted  and  curves  drawn  as  shown  in 


The 


curves  drawn  through  the  plotted  points  are  in  three 
groups  and  are  subject  to  a  check.  The  drawbar  curves  for 
level  road  and  full  load  conditions  will  intersect  at  the  maxi- 
mum speed  of  the  car.  The  horsepower  curves  Y .  Z  will  in- 
tersect at  the  same  speed  as  given  by  the  first-mentioned 


Fig.  1—  Characteristic  curve*  obtained  from  teat  In  laboratory 
in  accordance  with  the  procedur 
graph  In  the  opposite  column 
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Fig.  2 — Companion  of  fuel  consumption  and  power  of  alx 
American  ear*.    Care.  No*.  1  to  6  Inc. 
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The  acceleration  factors  are  direct  functions  of  the  excess 
power  of  the  car.  By  "excess  power"  is  meant  that  total 
effort  of  the  engine  minus  the  total  rolling  resistance.  In 
other  words,  it  is  the  excess  of  pull  of  which  the  car  is 
capable  at  any  speed,  exerted  on  the  roadway,  over  and  above 
the  pull  necessary  to  move  the  car  against  its  own  rolling 
resistance  at  the  speed. 

In  brief,  it  is  the  net  effective  power  of  the  car  and  may  be 
conveniently  expressed  in  pounds  pull  and  designated  /''. 
Concretely,  P'  is  determined,  as  already  noted,  by  subtracting 
the  total  rolling  resistance  from  the  maximum  drawbar  pull, 
as  determined  by  the  methods  herein  outlined. 

Applicability  to  Road  Conditions 

The  true  value  of  this  method  of  testing  depends  largely 
upon  the  fidelity  with  which  its  results  can  be  duplicated 
on  the  road.  To  establish  this,  several  road  checks  have  been 
conducted  by  the  authors  under  strictly  test  conditions  and 
by  others  under  ordinary  conditions  of  driving.  For  ex- 
ample, a  four-cylinder  car  was  driven  over  a  practically  level 
course  of  2,801  feet  on  Orange  street,  New  Haven,  a  road 
surface  corresponding  closely  to  that  of  the  laboratory  floor. 
The  throttle  was  set  in  various  marked  positions  and  the 
speed  accurately  noted  by  a  stop-watch.  Tests  were  dupli- 
cated with  the  car  driven  in  both  directions  to  eliminate  the 
effect  of  any  possible  slight  grade.  The  ear  was  then  placed 
on  the  test  stand  and  the  throttle  opened  to  the  same  posi- 
tions. The  error  per  cent,  ranged  from  .7  per  cent,  at  15 
miles  per  hour  to  5.33  per  cent,  at  20  miles  per  hour. 

Disclosure  of  Characteristics 

This  method  ulso  shows  to  a  surprising  degree  the  relative 
action  of  certain  parts  of  different  cars.  If  the  car  is 
equipped  with  manual  spark  control  nnd  dash  control  of  the 
carbureter,  it  also  shows  the  relative  skill  of  different  drivers 
and  the  effect  of  these  adjustments  in  the  hands  of  the  av- 
erage user  may  be  learned  therefrom. 

The  t#st  shows  the  performance  of  the  car  ns  it  is  at  the 
moment  of  testing.  What  difference  another  make  of  tires, 
a  different  adjustment  of  the  carbureter,  or  the  change  of 
any  other  feature  would  make,  can  be  determined  only  by 
repetition  of  the  test  under  the  new  conditions.  For  in- 
stance, in  one  cose,  the  driver  evidently  desired  his  car  to 
establish  a  reputation  for  fuel  mileage.  He  was  successful, 
but  at  the  expense  of  speed,  acceleration  and  hill-climbing 
ability. 

Again,  the  rolling  resistance  of  cars  of  approximately  the 


same  weight  is  found  to  vary  markedly.  Whether  this  is  due 
to  different  tires  or  to  internal  friction  can  only  be  deter- 
mined by  substituting  in  one  case  or  by  more  detailed  in- 
vestigation in  the  other. 

The  authors  cannot  close  without  recording  a  protest 
against  the  use  of  horsepower  as  a  unit  for  motor  car  rating. 
Whatever  may  be  its  value  in  the  classification  of  motor  car 
engines,  it  seems  utterly  inconsistent  to  apply  it  to  the  per- 
formance of  a  vehicle.  It  is  the  pull  or  push  of  the  tire  on 
the  road  that  is  effective  in  the  propulsion  of  a  car.  Witness 
the  utter  absurdity  of  a  steam  car  equipped  with  a  20-horse- 
power  engine,  outpacing  and  outclimbing  gas  cars,  the  en- 
gines of  which  will  develop  upwards  of  80  horsepower  on  the 
block.  The  steam  car  accomplishes  this  by  greater  and  more 
uniform  torque  (or  turning  moment)  delivered  to  its  rear 
wheels  through  the  continued  and  overlapping  admissions  of 
high  cylinder-pressures;  therefore  it  is  clearly  this  torque, 
or  turning  effort,  that  should  be  recognized,  and  its  direct 
and  easily  measurable  result,  drawbar  pull,  seems  to  be  the 
logical,  final  unit  of  such  measurement. 

Efficiency  to  Replace  Horsepower 

Professor  W.  C  Marshall  mid  that  lie  was  Kind  to  see  that  those 
touts  wore  carried  out  with  different  degrees  of  throttle  opening. 
"And  heretofore."  he  s.-ml,  "nearly  nil  tents  riave  been  carried  out 
with  a  wide  open  throttle  for  the  purpose  of  securing  all  the  power 

i..  -  -  ■■!.    ii.  •  - .  •  1 1  iii-  Til  .•  i  «ii>  tin-  testa  *m  mi  carried  out  on 

the  road  and  not  only  on  a  floor  75  feet  In  length.  He  also  stated 
thai  the  wind  resistance  in  not  considered  and  thnt  to  figure  it  out 
hy  calculating  it  out  by  projected  area  is  very  difficult  as  It  la 
difficult  to  find  the  added  projected  area.  Another  point  made  by 
Plipfa— Of  Marshall  was  that  the  test  should  have  been  carried  on 
beyond  If  miles  per  hour  in  order  to  get  an  uccuralc  curve.  He 
made  a  plea  against  the  horsepower  rating  of  a  cur  and  stated  that 
the  .1.  u.  i.  n«  y  of  the  whole  combination  would  be  more  practicable. 

Hetiry  Hess,  of  the  He**  Steel  Castings  Co.,  said  that  the 
eflioiciiey  method  was  impossible  because  too  many  variables  entered 
Into  the  subject  between  the  Introduction  of  the  fuel  In  the  motor  and 
the  exertion  of  power  at  tin-  rear  wheels.  A  U  Brown,  replying  to 
I'rofessor  Marshall's  questions,  said  that  the  tests  were  not  carried 
on  on  the  rood  because  It  was  found  impossible  to  get  accurate 
mailing  on  drawbar  pull  on  a  road  with  its  unequal  surface.  The 
reason  that  the  testa  were  not  carried  out  above  the  speed  of  40 
miles  an  hour  because  alter  that  the  risks  of  heating  because  of  the 
lack  of  air  blasts  to  cool  the  radiator.  As  it  was,  the  speed  of  40 
miles  per  hour  was  accompanied  by  considerable  risk  in  the  over- 
heating of  the  motor  and  It  was  austalned  only  long  enough  to 
•  readings  to  be  taken  which  wire  practically  accurate. 


Studebaker  Multiple-Spindle  Reamers  Cut  Costs 


Specially-designed  Toot- Burt  twelve  •  «pindle  reamer*  uaed  In  Stu- 
debaker plant;  rough  boring  twelve  valvs  cap  holes  and  seats  In  a 
aix-cyllnder  casting  In  one  operation.  The  rough  boring  la  done 
by  the  aldaa  of  the  cutters,  while  the  aeata  are  machined  by  trie 
bottoms  of  the  cutters 


IN  the  accompanying  illustration,  made  from  a  photograph 
taken  in  the  machine  shops  of  the  Studebaker  Corp.,  De- 
troit, some  good  arguments  for  block  casting  of  cylinders  are 
brought  out.  Not  only  is  this  advantageous  construction 
shown  to  be  commendable  from  the  standpoint  of  rapid  pro- 
duction, but  from  that  of  accuracy  as  well. 

On  specially-designed  Foot-Burt  twelve-spindle  reamers 
such  as  here  seen,  Studebaker  rough  bores  the  twelve  valve 
cap  holes  and  twelve  valve  seats  required  in  a  six-cylinder 
casting  at  a  single  operation.  The  sides  of  the  cutters  do 
the  rough  boring,  while  the  bottoms  machine  the  seats.  It 
takes  approximately  3  minutes  for  a  block  to  be  so  treated. 
That  is,  twenty  can  be  done  in  an  hour,  or  180  in  a  9-hour 
day  on  one  machine. 

Not  only  is  such  machinery  highly  important  in  lowering 
production  cost,  but  it  obviously  is  a  most  accurate  way  of 
making  the  holes  and  seats  exactly  the  same  throughout  the 
block. 

Road  Improvement  Costs  $204,000,000 

Washington,  D.  C,  Feb.  19 — According  to  the  report  of 
the  Joint  Congressional  Committee  on  Federal  Aid  to  Good 
Roads,  the  annual  expenditures  for  road  improvement  in  the 
United  States  amount  to  about  $204,000,000.  Automobile 
license  fees  amount  to  about  $8,000,000  annually.  County, 
township  and  district  road  bonds  were  voted  in  1913  to  the 
amount  of  $5O,fi35,0O0. 
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Efficiency   in   Milling  and  Boring 

Dodge  Miller  Turns  Out  18  Cylinder  Blocks  and  Heads 
in  1  Hour — Buda  Boring  Machine  Does  Double  Work 


jy>DOK  HROH.  have  Just  installed  in  thiir  Detroit  plant  a  mill- 
ing  machine  which  is  unique  for  the  amount  of  work  it  can 
turn  out  tn  an  hour.  WUh  this  special  machine  eighteen  complete 
cylinder  block*  ami  head*  can  be  milled  •.  .»/,,..  the  hour.  Hitherto 
it  ha*  been  universal  practice  to  mill  separately  the  cylinder  head 
and  the  cylinder  block  but  a  ronsulerable  *lrp  in  advance  ha*  been 
made  b\j  this  machine  uhich  in  one  operation  milt*  both  the  heads 
and  btorks. 

In  carrying  out  the  stork,  the  mcthwl  of  mounting  the  parts  to  be 
milled  may  be  seen  from  the  illustration  below.  The  cyltntier 
heads  are  mounted  in  fixtures  especially  adapted  to  their  shape 
located  on  each  side  of  the  hailing  table.  Between  the  two  sets  of 
cylinder  head*  air  two  cylinder  block*  held  by  the  same  fixture  as 
that  which  holds  the  hi  ads.  Thus,  nine  fixtures  hold  eighteen  sets  of 
cylinder  blocks  and  eighteen  heads  at  one  setting  of  the  machine. 

Thn*  eighteen  sets  of  cylinders  and  hinds  are  operated  upon  by 
four  milling  cutters,  two  of  which  are  horizontal  for  the  tops  of  the 
cylinder  blocks  and  two  vertical  for  work  on  the  cylinder  heads.  The 
milling  ts  a  continuous  operation.  A*  soon  as  one  pair  of  cylinder 
blocks  and  head*  are  completed,  they  are  removed  and  replaced  by 
the  rough  eastings.  In  this  way  the  {able  is  never  without  a  complete 
load  at  any  time.  When  the  table  has  run  under  the  milling  head  the 
speed  is  reversed  and  with  a  full  load  the  operation  Is  repeated. 

The  milling  labli  is  20  feet  long,  12  inches  witle  and,  exclusive  of 
the  fixtures,  one  loading  of  cylinders  and  cylinder  heads  weighs  1.000 
pounds.  The  entire  machine  weigh*  40,000  pounds  and  is  driven  by 
an  Individual  motor. 

The  upper  illustration  shows  a  six-cylinder  boring  mm  him  used 
In  the  plant  of  the  Ituda  Co.,  Ilaney,  III.  WUh  this  machine  It  is 
thr  nrurllrr  lo  use  two  roughing  cuts  and  one  finishing  cut.  After 
these  operations  the  cylinder  is  rrady  for  grinding.  The  boring  tools 
uurd  are  two  scls  of  special  Davis  boring  tools,  one  set  being  used 
for  the  roughing  cuts  and  thr  second  set  for  finishing  exclusively. 
Two  )lgs  aie  used,  making  practically  a  continuous  operation,  as  the 
only  liinr  lost  is  that  taken  to  index  table,  one  fig  being  unloaded 
unit  loaded  while  the  other  fig  is  in  operation.  The  accuracy  obtained 
by  Ihi*  mttktsj  is  one  of  Us  chU  f  recommendations. 


mm  *  s» 


Boring  machine  used  by  the  Buda  Co.,  Harvey.  III.  After  two 
roughing  cuts  and  one  finishing  cut  the  cylinder  le  ready  for 
grinding.  Two  Jlga  are  uaed,  making  practically  a  contlnuoue  oper- 
ation. The  boring  toole  are  In  two  eeta,  one  being  used  for 
roughing  cuts  and  the  other  exclusively  for  finishing 
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Milling  machine  used  In  the  plant  of  Dodge  Bros.. 
Detroit,  Mich.,  which  mills  eighteen  complete  cylinder 
blocks  and  heads  In  1  hour.  Nine  fixtures  hold 
elghieeri  sets  of  cylinder  blocks  and  heade  at  one  setting 
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Universal  Joint  Losses  Small 

Tests  Show  That  Under  Ordinary  Loads  Efficiency  Is 
Above  90  Per  Cent — Installation  Methods  Are  Important 

From  a  Paper  Presented  Before  the  December  Meeting  of  the  American  Society  of  Mechanical  Engi- 
neers by  P.  F.  Walker  and  W.  J.  Malcolmson 


UNIVERSAL  joints  for  use  in  automobiles  are  well  above 
90  per  cent,  efficient  under  all  ordinary  circum- 
stances according  to  a  paper  presented  by  P.  F. 
Walker  and  W.  J.  Malcolmson  before  the  December  meeting 
of  the  American  Society  of  Mechanical  Engineers. 

The  action  of  a  set  of  two  universal  joints  on  an  inter- 
mediate shaft  between  two  parallel  shafts  was  investigated 
by  the  authors  of  the  paper  under  various  angles  and  degrees 
of  loads.  Two  sets  of  data  were  obtained,  one  in  which  the 
forks  of  the  universal  joints  were  in  the  same  plane  and  the 
other  in  which  the  forks  were  at  right  angles  to  one  another. 
It  was  found  in  all  conditions  that  the  installation  with  the 
forks  at  right  angles  to  one  another  consumed  the  most  power 
and  set  up  vibrations  due  to  a  varying  transmission  of  the 
motion  between  the  shaft*. 

New  Joints  Used 

In  calculating  the  efficiency  of  the  joints  the  conclusions 
were  made  applicable  to  a  complete  system  including  the  two 
joints  necessary  to  secure  parallel  operation  of  the  main 
shafts.  In  case  a  knowledge  of  the  efficiency  of  a  single  joint 
is  desired  it  may  be  assumed  without  sensible  error  that  the 


Power  t ransm.rtrd,  K  w 
Fig.  1— Efficiency  curvt*  of  unlvernl  Joint  oet 


loss  is  one-half  of  the  amount  recorded  for  the  double  set  and 
hence,  the  efficiency  is  that  of  the  double  set  plus  one-half  the 
difference  between  that  and  100  per  cent.  The  efficiency  is 
calculated  directly  from  the  derived  values  of  friction  loss. 
The  curves  of  efficiency  which  are  a  result  of  the  investiga- 
tion are  given  in  Fig.  1. 

An  investigation  of  these  curves  shows  that  for  universal 
joint  sets  that  have  the  forks  in  the  same  plane  the  efficiency 
in  transmitting  loads  of  8  kilowatts,  the  efficiency  does  not 
fall  below  91  degrees  at  800  r.p.m.  for  angles  up  as  high  as 
12  degrees.  Since  the  angle  in  a  well-designed  automobile, 
when  under  its  designed  load  does  not  reach  more  than  one- 
half  this  amount,  the  unimportance  of  universal  joint  losses 
is  clearly  brought  out. 

Load-Back  Testing  Method 

The  methods  used  by  the  investigators  in  arriving  at  their 
conclusion  were  such  that  the  maximum  accuracy  was  se- 
cured. The  entire  measurement  in  power  and  losses  was 
electrical.  Two  electrical  machines  of  the  same  size  and  de- 
sign, one  a  motor  and  the  other  a  generator,  were  connected 
mechanically  and  electrically  to  carry  out  the  Puffer  modifi- 
cation of  the  Kapp  load-back  method  of  testing.  The  motor 
drives  the  generator  mechanically  and  the  current  generated 
by  the  generator  is  loaded  back  on  the  motor  supply  line. 
Thus,  it  is  only  necessary  to  replace  the  power  lost  repre- 
sented by  the  difference  in  current  between  the  original  sup- 
ply and  that  generated.  Since  the  two  machines  arc  similar 
in  construction,  size  and  rating,  and  providing  that  there 
is  no  transmission  loss,  then  the  losses  of  one  machine 
would  be  equal  to  half  the  total  losses  except  for  a  small 
error  due  to  the  opposite  effects  on  armature  reaction  in  the 
two  machines.  Then,  approximately,  the  power  transmitted 
from  the  motor  to  the  generator  would  be  the  load  on  the 
generator  plus  one-half  of  the  total  power  supplied  by  the 
line.  Thus,  the  transmission  losses  can  be  readily  determined 
by  a  method  of  substitution.  A  wiring  diagram  of  the  elec- 
trical arrangement  of  the  machinery  of  the  test  is  given  in 
Fig.  2. 

Straight  Line  Losses  Zero 

The  actual  procedure  in  carrying  out  the  test  consisted  in 
first  running  the  machines  with  all  shafts  in  the  same  straight 
line.  The  total  losses  of  the  system  as  a  whole  was  then  de- 
termined. Readings  were  then  taken  at  different  angular 
displacements  of  the  shafts  and  similar  runs  were  made  for 
various  speeds  and  loads.  Experiments  were  made  for  both 
sets  of  joints,  both  with  the  forks  on  the  intermediate  shafts 
at  90  degrees  to  each  other  and  with  the  forks  in  the  same 
plane.  Assuming,  correctly,  that  the  losses  in  the  joint  are 
zero  for  conditions  of  straight-line  drive,  with  all  other  con- 
ditions remaining  the  same,  the  friction  losses  for  a  certain 
displacement  of  the  intermediate  shaft  would  be  found  by 
subtracting  from  the  total  losses  of  the  system  at  that  dis- 
placement the  total  losses  under  conditions  of  straight-line 
drive. 
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Owing:  to  the  vibration  when  the  forks  on  the  intermediate 
shafts  wore  at  90  degrees  to  one  another,  it  was  found  un- 
safe to  operate  the  shafts  at  the  larger  angle.  On  plotting 
the  curves  with  the  forks  so  located,  the  data  was  found  to 
be  somewhat  more  unreliable  than  under  the  parallel  condi- 
tion and  the  exact  nature  of  the  curves  could  not  be  as  ac- 
curately determined.  It  may  be  said  in  passing  that  many  in- 
stallations of  universal  joints  are  condemned  for  the  sole 
reason  that  the  engineers  in  charge  have  neglected  to  place 
the  forks  in  parallel  planes.  A  sample  of  the  readings  which 
were  taken  follows: 


forks  in  same  plan?,. 
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The  constancy  in  the  efficiency  fraction  indicates  a  constant 
value  of  the  coefficient  of  friction  on  the  joint  journals,  since 
the  bearing  pressures  are  proportional  to  power  transmitted 
when  speed  remains  constant.  Under  conditions  of  service, 
questions  of  lubrication  and  protection  from  dust  arc  im- 
portant. A  downward  tendency  in  efficiency  under  large 
loads  doubtless  marks  the  point  where  bearing  pressures  on 
the  journals  make  lubrication  imperfect.  The  rocking  mo- 
tions of  the  journals  tend  to  squeeze  out  the  oil. 


The  Correct  ^Propeller  Shaft  Layout 

IN  a  paper  presented  to  the  S.  A.  E.  for  its  winter  meeting 
C.  W.  Spicer,  Spicer  Mfg.  Co.,  Plainfield,  N.  J.,  gavo  the 
results  from  Messrs.  Walker  &  Malcolmson's  researches.  He 
went  on  to  state  that  the  ideal  layout  is  as  shown  in  Fig.  4 
because  the  total  angularity  is  then  divided  between  the 
two  couplings.  This  is  well  enough  so  far  as  the  mere  joint 
efficiency  is  concerned  but  it  introduces  another  factor  which 
is  worthy  of  con  si  dor  St  ion . 

When  a  shaft  is  running  at  a  steady  speed,  if  it  drives 
another  shaft  at  an  angle  with  it,  the  connection  being  by 
universal  joint,  then  the  second  shaft  runs  at  the  same  num- 
ber of  revolutions  per  minute,  of  course,  but  it  does  not  run 
steadily.  Owing  to  the  relative  motion  of  the  inner  and 
outer  parts  of  the  joint  the  driven  shaft  either  lags  behind 
the  driver  or  hastens  to  catch  it  up, — so  to  speak;  the  actual 
effect  being  that  the  speed  of  revolution  of  the  driven  shaft 
varies  from  a  maximum  to  a  minimum  each  half  revolution. 
To  take  an  actual  case,  imagine  a  motor  running  steadily 
at  1,000  r.p.m.  then  if  the  propeller  shaft  is  making  an  angle 
of  ten  degrees  with  the  crankshaft,  the  speed  of  the  propeller 
shaft  will  vary  from  a  minimum  of  984  r.p.m.  up  to  a  maxi- 
mum of  1,016  r.p.m.  If  there  is  only  one  joint  on  the  t~ans- 
mission  then  the  bevel  pinion  will  perforce  vary  likewise. 

Now,  if  the  gear  ratio  be  four  to  one  then  the  force  applied 
to  the  road  wheel  will  have  four  maxima  and  four  minima 
per  road  wheel  revolution,  and  its  speed  obviously  cannot 
vary  so  rapidly  it  having  the  whole  mass  of  the  car  to  ac- 
celerate or  decelerate  for  every  change  in  its  rotational 
velocity.  Therefore  the  effect  will  be  reversed;  that  is  to 
say  the  mass  of  the  car  acting  through  the  road  wheel  will 


Fig.  2 — Wiring  diagram  showing  layout  of  tasting  apparatus 

force  the  bevel  pinion  to  run  steadily.  As  one  shaft  or  the 
other  must  vary  this  means  that  the  crankshaft  and  flywheel 
will  have  to  do  so,  and  this  in  turn  means  that  the  pressure 
on  the  teeth  of  the  bevels  will  be  continually  fluctuating  with 
a  fairly  rapid  vibration. 

Of  course  the  flywheel  is  already  fluctuating  and,  in  an 
ordinary  four-cylinder  motor,  it  is  usually  assumed  that  the 
variation  is  in  the  nature  of  four  per  cent.  This  means 
that,  if  the  average  crankshaft  movement  is  equivalent  to 
1,000  r.p.m.,  each  explosion  will  accelerate  the  flywheel  to 
a  rate  corresponding  to  1,040  r.p.m.  there  being  a  slow  falling 
off  in  velocity  and  then  a  rapid  rise  with  the  next  explosion. 

This  variation  with  a  four  cylinder  motor  will  be  of  twice 
the  frequency  of  that  variation  due  to  the  universal  joint, 
but  the  two  variations  will  "beat"  like  sound  waves  in  cer- 
tain chords,  the  effect  being  to  produce  a  variation  of  slower 
pitch  with  a  maximum  of  1,056  and  minimum  of  944  r.p.m. 
for  each  crankshaft  revolution. 

Since  pressures  throughout  the  transmission  are  always 
subject  to  flywheel  variation  and  to  much  larger  variations 
due  to  inequalities  in  road  surface  it  is  obvious  that  the 
question  is  not  of  really  prime  importance,  but  the  statement 
of  the  facts  goes  to  prove  that  the  use  of  a  single  universal 
joint  may  nullify  the  greater  smoothness  in  running  which 
always  is  obtainable  by  a  slight  increase  in  flywheel  weight. 

To  remove  alt  fluctuation  due  to  universal  joints  it  is  only 
necessary  to  use  two  instead  of  one,  keeping  the  axis  of  the 
bevel  pinion  shaft  and  the  axis  of  the  crankshaft  always 
parallel,  as  shown  in  Fig.  3.  Then  one  joint  is  being  bent 
up  while  the  other  is  being  bent  down,  so  to  speak.  When 
this  iR  the  case  the  propeller  shaft  runs  irregularly,  but  the 
second  joint  being  bent  the  opposite  way  to  the  first  cancels 
out  the  variation. 

This  may  seem  a  very  small  matter  indeed,  but  the  wonder- 
ful smoothness  of  the  modern  car  has  only  been  obtained  by 
attention  to  multitudes  of  such  insignificant  details.  In  the 
setting  shown  in  illustration,  Fig.  4,  the  second  joint  simply 
doubles  any  variation  due  to  the  first  joint.  It  would  there- 
fore, from  the  point  of  view  of  steadiness,  be  better  to  use 
the  longest  possible  torque  rod,  if  not  even  a  parallel  motion 
link  as  has  been  done  on  some  cars. 

Since  it  is  only  fair  to  look  at  the  other  side  of  the  ques- 
tion Mr.  Spicer  is  incontestable  in  that  his  design  will  cause 
less  loss  of  power  in  the  joints  themselves  but  since,  as  he 
most  ably  shows,  this  loss  is  in  no  case  worth  considering  it 
being  so  very  small,  it  seems  unlikely  that  the  gain  in  effi- 
ciency obtained  by  his  arrangement  is  worth  its 
tary  drawback. 
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Stewart    Six— A    New  Chassis 


New  Car  Has  Dash  Radiator  and  Renault 
Type  Hood — Ingenious  Assembly 
System  Feature  of  Chassis 

AS  an  example  of  to  how  great  an 
extent  it  is  possible  to  intro- 
duce individuality  when  de- 
signing a  chassis  to  be  made  up  chiefly 
from  well  known  units,  the  new  Stew- 
art six  made  by  the  Stewart  Motor 
Corp.,  Buffalo,  N.  Y.,  must  take  a 
prominent  place.  The  company  has 
been  making  trucks  for  several  years 
and  has  a  number  upon  the  road  but 
it  ia  only  during  the  last  2  weeks  that 
it  has  entered  the  passenger  car  field. 
It  is  not  the  idea  to  scheme  for  a 
large  output,  but  rather  to  employ  a 

motor,  gearset  and  axle  of  high  quality  and  keep  the  price 
of  the  complete  car  down  to  a  moderate  figure  by  eliminat- 
ing all  unnecessary  work  in  the  process  of  assembly. 

Figuring  on  the  basis  that  the  expensive  part  of  an  auto- 
mobile is  the  labor,  they  have  aimed  to  make  one  human  op- 
eration cover  as  wide  a  range  as  possible  while  the  parts  that 
have  to  be  handled  are  in  no  case  heavy  or  awkward,  with 
the  solitary  exception  of  the  motor  itself.  Since  this  can- 
not be  made  a  lighter  part  the  task  of  handling  it  is  ren- 
dered as  easy  as  possible  by  the  method  employed  for  placing 
it  in  the  frame,  and  there  are  no  other  parts  whatever  that 
require  alignment  with  the  power  plant. 

The  Power  Plant 

The  motor  is  a  six-cylinder  Continental  rated  at  44  horse- 
power with  bore  and  stroke  3  1-2  by  5  inches,  giving  a 
displacement  volume  of  288.6  cubic  inches,  there  is  nothing 
abnormal  in  the  engine  save  that  the  water  header  is  re- 
versed in  direction  on  account  of  the  radiator  position.  For 
starting  and  lighting  the  Westinghouse  two-unit  system  is 
used,  the  motor  having  the  usual  flywheel  drive.  The  car- 
bureter is  a  Zenith,  the  hot  air  supply  being  taken  through 
a  pipe  passing  across  the  top  of  the  cylinder  jacket,  and  gas- 
oline feed  is  by  Stewart  vacuum  apparatus.  Of  course,  the 
Westinghouse  outfit  takes  care  of  the  ignition,  and  there  is 
no  spark  lever,  the  only  motor  control  consisting  of  a  pedul 
accelerator  and  a  hand  lever  on  the  steering  wheel  for  set- 
ting the  idling  position. 

A  three-speed  Brown-Lipe  gearset  is  bolted  to  the  motor 
by  a  bell  housing,  and  this  carries  the  Raybestos  and  steel 
multiple-disk  clutch,  hut  the  pedal  gear  is  not  attached  to 
the  unit  power  plant,  being  a  separate  assembly  unit.  Both 
the  axles  are  Timken,  the  rear  drive  being  through  spiral 
bevels,  and  the  wheel  hubs  are  furnished  with  Timken  taper 
roller  bearings  throughout. 

Assembly  System  for  Motor 

There  are  three  points  of  attachment  for  the  unit  power 
plant  in  the  frame,  a  swiveling  bracket  at  the  front  and  two 
solid  aluminum  arms  just  forward  of  the  flywheel.  The  lat- 
ter rest  on  small  brackets  riveted  to  the  frame,  but  the  swivel 
housing  is  secured  to  the  front  cross  rail  of  the  frame  by  a 
couple  of  bolts.  This  cross  rail  is  itself  detachable,  since 
separate  corner  plates  are  riveted  to  the  sills  and  the  cross 
rail  attached  thereto  by  a  couple  of  bolts  at  each  end.  To 


The  new  six-cylinder  Stewart  touring  car,    Radiator  la  mounted  at  daah 

insert  the  power  plant  in  the  frame  the  front  cross  rail  is 
bolted  to  the  motor  and  the  unit  then  slung  into  place.  As 
soon  as  the  cross  rail  is  secured  the  rear  supporting  arms  of 
the  crankcase  take  up  their  natural  position  on  the  brackets, 
and  it  is  then  only  necessary  to  drill  the  four  bolt  holes  in 
the  frame  to  suit  those  already  in  the  motor  bearers.  Simi- 
larly, should  it  be  at  any  time  desired  to  remove  the  motor, 
it  can  be  taken  out  very  easily  without  disturbing  any  other 
part,  by  removing  the  front  cross  rail  and  then  pulling  the 
power  plant  forward.  It  is  not  even  necessary  to  interfere 
with  the  radiator,  since  the  gear  shift  lever  comes  away  with 
the  lid  of  the  transmission,  and  the  hand  brake  lever  is  not 
attached  to  the  power  plant. 

There  is  a  short  shaft  with  a  single,  wide  bracket  support, 
carrying  both  clutch  and  brake  pedals  and  the  throttle  pedal 
also.  This  is  secured  to  the  middle  cross  rail  of  the  frame 
hy  a  couple  of  bolts  only  and,  when  attached,  it  remains  only 
to  connect  the  brake  rod  and  the  right  pedal  and  a  short 
drag  link  between  the  clutch  pedal  and  the  clutch  operating 
lever  that  projects  from  the  transmission.  It  will  be  seen 
that  there  is  no  need  for  alignment  of  any  kind.  The  hand 
brake  lever  is  made  up  with  its  quadrant  and  ratchet  on  a 
separate  bracket  also  bolted  to  the  middle  cross  rail. 

Cantilever  Springs  Have  Special  Brackets 

The  attachment  of  the  50-inch  cantilever  springs,  made  by 
the  Detroit  Steel  Products  Co.,  is  such  that  there  is  no 
twisting  stress  imposed  upon  the  side  rails  of  the  frame,  and 
the  springs  are  in  the  best  possible  condition  for  transmitting 
the  drive.  The  first  operation  in  this  assembly  is  to  rivet 
a  couple  of  brackets  to  the  side  rails,  and  these  are  the  only 
parts  of  the  chassis  that  need  to  be  in  line.  A  stout  tube 
passing  right  across  the  frame  is  secured  in  these  brackets 
with  the  ends  projecting  on  either  side  of  the  frame,  and  the 
spring  center  clips  are  slid  on  the  ends  of  the  tube,  being  re- 
tained by  nuts  on  the  extreme  ends  thereof.  Thus  the 
spring  clips  are  free  to  rock  on  the  tube  ends,  but  the  cross 
tube  ties  the  springs  together  and  equalizes  stresses  on 
either  side. 

Further,  the  cross  tube  is  not  only  used  as  a  spring 
mounting,  but  is  also  the  base  for  the  brake  assembly  and 
corries  the  swinging  bracket  of  the  pressed  steel  torque  stay. 
For  mounting  the  compensating  mechanism  of  the  brakes 
there  are  three  brackets  of  a  three-armed  form :  each  has  a 
detachable  cap  on  one  arm  and  this  part  is  drilled  out  to 
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suit  the  cross  tube.  The  bracket  which  has  the  middle  posi- 
tion on  the  tube  has  each  of  the  other  two  arms  drilled  out 
to  suit  the  cross  rods  to  which  the  brake  operating  lovers  are 
attached,  and  the  two  end  brackets  are  drilled  similarly,  only 
the  drill  is  not  run  right  through,  so  the  end  brackets  keep 
the  rods  in  place.  There  is  no  compensation  for  the  hand 
brake,  since  the  cross  rod  is  solid  and  has  three  levers,  one 
linked  to  the  hand  lever  and  the  other  two  to  the  expanding 
brakes.  For  the  pedal  brake  the  cross  rod  is  in  two  parts, 
the  junction  being  located  inside  the  midmost  bracket  and  a 
compensating  beam  introduced  in  the  pull  link  from  the 
pedal.  Self-lubricating  bushings  are  used  for  the  bearings 
throughout  this  assembly. 

The  steering  gear  is  attached  to  the  frame  by  a  pair  of 
bolts,  and  is  independent  of  the  power  plant,  while  the 
bracket  is  such  that  the  angle  of  rake  is  fixed  by  the  toe- 
board  bracket  which  means  that  it  would  be  possible  to  alter 
the  rake  to  suit  special  body  styles  or  even  individuals,  though 
a  regular  adjustment  is  not  provided. 

Add  to  the  steering  gear  the  brackets  for  the  front  springs 
and  for  the  front  ends  of  the  cantilevers,  and  we  have  item- 
ized every  frame  attachment  for  chassis  erection. 

The  radiator  is  made  up  in  unit  with  the  cowl  and  is  a 
Fedder  honeycomb  with  a  fan  behind  it  mounted  on  a  bracket 
extending  upward  from  the  clutch  case  cover.  This  fan  is 
belt  driven  from  a  pulley  running  in  a  swinging  bracket 
located  upon  a  pin  projecting  rearwards  from  the  bell-housing 
portion  of  the  transmission.  On  the  same  spindle  as  this 
pulley  is  a  fiber-faced  wheel  that  is  kept  bearing  against  the 
flywheel  of  the  motor  by  a  light  spring,  so  providing  the 
drive  for  the  fan  belt.  The  latter  is  adjustable  for  tension 
by  a  slide  on  the  fan  supporting  attachment.  All  air  is 
driven  down  beneath  the  footboards  and  there  is  sufficient 
gap  behind  the  radiator  to  give  insulation  from  the  tempera- 
ture of  the  latter,  a  point  of  some  importance  in  summer 
with  a  dashboard  radiator  location. 

Aluminum  Body  and  High-Class  Fittings 

Money  has  not  been  spared  on  the  body,  which  is  designed 
to  give  ample  room  for  its  seven  passengers,  and  the  detail 
is  cared  for  especially  well.  For  example,  the  additional 
seats  fold  away  into  the  bark  of  the  front  seat,  where  they 
are  concealed  completely,  there  is  an  exhaust-heated  radiator 
to  increase  the  comfort  of  the  tonneau  passengers,  and  the 
upholstery  is  deeply  padded.  Owing  to  the  great  width  of  the 
seats  there  is  plenty  of  free  space  between  the  driver  and 
front  passenger,  which  can  accommodate  a  child  if  desired, 
or  there  is  an  optional  body  style  with  divided  front  scats. 
All  the  gauges  and  instruments  arc  located  in  the  dash  in 
positions  convenient  for  the  driver,  and  the  side  light*  are 


si  x  ■  cylinder  Continental  block  motor,  with  3  1-2-Inch  bore  and 
5-inch  stroke  and  rated  at  44  horeepower,  which  It  ueed  In  the 
Stewart  s4x.    Note  clean  design  and  accessibility 


Rear  construction  of  me  Stewart  tlx.  Note  apeclal  brackete  for 
attachment  of  cantilever  springe.  The  croea  tube  tlea  the  aprlnga 
together  and  equalliea  itrenei  on  either  aide 

imbedded  in  the  cowl.  The  wiring  is  arranged  with  all  fuses 
hinged  into  the  cowl  board  and  junction  boxes  are  placed  in 
accessible  positions. 

Turning  to  the  specification  details  other  than  those  men- 
tioned; the  wheelbase  is  127  inches  and  the  tread  56.  Tires 
arc  34  by  4'-  inches  with  nonskid  in  the  rear  and  plain 
tread  in  front.  Firestone  demountable  rims  are  furnished 
with  one  extra  rim.  Gear  ratios  are  4.45,  7.55  and  10.58  to  1 
respectively.    The  price  fully  equipped  is  $1,950. 

During  a  short  run  in  the  car  through  the  now  somewhat 
rough  streets  of  Buffalo  the  cantilever  springs  gave  great 
ease  in  taking  street  car  crossings  some  6  or  8  inches  below 
the  road  level,  while  there  was  very  little  roll  on  corners. 
The  body,  doubtless  due  to  the  aluminum  construction,  was 
free  from  any  suggestion  of  drumming  noise  and  all  portions 
of  the  control  operated  smoothly. 

United  Trucks  Appear  at  Grand  Rapids 

Gkanu  Rapids,  Mich.,  Feb.  20 — The  annual  automobile 
show  which  came  to  a  close  today  was  the  best  attended  in 
the  history  of  local  shows.  There  were  on  display  thirty-six 
different  makes  of  passenger  cars  and  eight  of  commercial 
vehicles.  The  exhibitors  totaled  sixty  of  which  thirty-one 
showed  motor  ears. 

There  was  shown  for  the  first  time  the  line  of  trucks  of 
the  United  Motor  Truck  Co.,  a  new  local  concern.  The  three 
models  made  are  a  1  1-2-,  a  3-  and  a  5-ton  truck.  All  have 
Continental  four-cylinder  power  plants  with  the  cylinders 
cast  in  pairs.  On  the  smaller  truck  the  bore  and 
stroke  are  4  1-8  by  5  1-4  and  on  the  two  other  models 
4  1-2  by  5  1-2.  All  have  Stromberg  carbureters,  Eisemann 
ignition,  multiple  disk  clutches.  Mayo  honeycomb  radiators, 
splash  lubrication,  Gemmer  steering  gears,  left  drive  and 
center  control,  Timken  front  and  Timken-David  Brown  float- 
ing rear  axles. 

The  worm-driven  model,  the  1  1-2-ton  type,  sells  at  $2,150. 
The  3-ton  truck  with  chain  drive  is  sold  at  $2,750  and  with 
worm-drive  at  $2,950.  The  5-ton  model  is  listed  at  $3,400 
with  chain-drive. 

The  wheelbase  of  the  smaller  truck  is  148  inches.  The 
other  two  models  have  a  standard  wheelbase  of  144  inches, 
but  at  an  additional  cost  of  $50  a  120-  or  a  168-inch  chassis 
is  furnished,  or  a  192-  or  216-inch  chassis  if  $100  is  added. 

The  tires  on  the  1  1-2-ton  truck  are  34  by  4  front  and 
36  by  4  dual  rear;  on  the  3-ton  model  36  by  5  front  and  36 
by  5  dual  rear  and  on  the  6-ton  truck  36  by  6  front  and  40 
by  6  dual  rear. 
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Reforming     the  Farmer 

WITH  grain  crops  worth  approximately  $2,000,- 
000,000  grown  in  eight  states  in  the  Missis- 
sippi valley  this  year,  and  with  even  better  crop  pros- 
pects in  these  states  for  next  season,  the  value  of  the 
farmer  as  a  consuming  factor  in  automobiles  for  the 
present  season  and  also  next  season  is  apparent.  In 
some  of  these  states  the  farmer  purchased  over  60 
per  cent,  of  the  cars  marketed  in  1914.  In  1915  he 
will,  according  to  conservative  estimates,  purchase 
upwards  of  70  per  cent,  of  those  sold. 

In  several  of  these  states  the  farmer  is  buying 
more  expensive  cars  as  year  succeeds  year.  After 
all  he  is  a  human  being,  susceptible  to  the  same  likes 
and  dislikes  as  his  city  brother.  He  started  with  the 
cheapest  car,  but  today  many  are  buying  more  expen- 
sive machines.  The  farmer  is  an  experienced  buyer 
of  machinery.  From  the  day  he  settled  on  his  land 
he  has  been  a  purchaser  of  plows,  harrows,  disks, 
binders,  wagons,  gasoline  engines  and  other  necessi- 
ties. He  has  learned  how  to  care  for  machines  and 
how  they  are  abused.  To  him  the  automobile  is  an- 
other machine.  He  wants  to  buy  it  as  he  bought  his 
binder,  some  cash  down  and  the  rest  on  notes.  He 
wants  to  run  it  as  he  runs  other  machines,  in  fact, 
the  car  is  merely  an  addition  to  his  machinery  equip- 
ment. He  is  a  careful  operator,  one  who  frequently 
inspects  to  avoid  breakdowns.  There  is  one  aspect 
of  the  car  he  has  not  realized,  that  is  occasional  wash- 
ing ;  at  present  he  uses  the  car  as  he  does  his  binder, 


never  washed  from  purchase  until  finally  laid  aside. 

The  more  aggressive  automobile  dealers  are  re- 
forming the  farmer  in  some  few  respects.  They  are 
changing  him  from  a  credit  buyer  to  a  cash  buyer  in 
a  few  sections.  Instead  of  carrying  his  repair  and 
gasoline  accounts  for  months  they  are  getting  him  to 
pay  in  advance  in  a  few  sections  and  in  other  sections 
at  time  of  delivery-  Thus  does  the  automobile  give 
promise  of  working  a  good  for  the  farmer  that  was 
deemed  impossible. 


A  Ch 


icaero  Section? 


IN  ratio  of  population  Chicago  has  never  been  a 
strong  center  for  the  manufacture  of  automo- 
biles or  automobile  accessories,  with  the  possible  ex- 
ception of  the  carbureter  field,  in  which  the  city  has 
been  well  represented  for  years.  The  number  of 
automobile  engineers  per  unit  of  population  is  con- 
siderably lower  than  in  Detroit,  Indianapolis,  Cleve- 
land or  perhaps  New  York.  In  spite  of  this  handicap 
why  not  a  Chicago  section  of  the  Society  of  Automo- 
bile Engineers? 

The  second  metropolitan  city  of  the  land  should 
be  represented  in  the  automobile  industry  by  such  a 
section.  There  are  enough  engineers  within  the  con- 
fines of  the  Windy  City  to  make  a  section  possible; 
and  then  it  can  draw  on  Kenosha,  Racine  and  Mil- 
waukee, Moline,  Rock  Island  and  Davenport.  Should 
monthly  meetings  prove  too  burdensome  then  quar- 
terly ones  could  be  handled  to  advantage. 

Chicago  has  two  enterprising  technical  schools, 
which  draw  from  the  enormous  agricultural  terri- 
tory of  the  Mississippi  valley.  Many  of  the  students 
could  be  interested  in  the  work  of  such  a  section. 
There  is  a  possibility  for  a  large  student  attendance. 
The  city  by  virtue  of  these  institutions  is  well  quali- 
fied to  conduct  technical  tests,  in  fact,  there  is  not 
any  reason  why  Chicago  should  not  launch  its  sec- 
tion before  the  end  of  the  present  year. 

The  Jitney 

EASTWARD  is  coming  the  jitney  movement. 
Conceived  beyond  the  Rockies,  it  is  invading 
city  after  city,  and  in  the  wake  of  each  invasion 
grows  up  a  stronger  spirit  in  the  masses  in  favor  of 
the  automobile.  Already  the  jitney  has  written  its 
story  in  the  hearts  of  thousands  of  working  people ; 
a  story  which  tells  of  quicker  transportation  to  the 
office  than  was  possible  with  established  means  of 
transportation.  But  the  jitney  has  gone  further.  It 
has  carried  tens  of  thousands,  who  never  expected  to 
enjoy  the  latest  means  of  locomotion,  the  automobile. 
These  people  have  experienced  what  others  have 
talked  of,  namely,  that  the  automobile  is  not  so  much 
a  luxury  as  a  necessity.  Never  before  did  these 
masses  believe  it ;  today  they  are  convinced  of  it.  A 
great  missionary  movement  for  greater  individual 
efficiency  has  already  been  stimulated ;  already  have 
many  experienced  the  difference  between  going  to 
work  in  a  poorly  ventilated  trolley  car  and  riding  in 
the  open  air  on  a  quiet  motor  car.  The  jitney  is  a 
body  stimulus,  it  is  a  mental  stimulus. 
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H.  Ward  Leonard    Dies  Suddenly 

Prominent  Inventor  Had  Done  Much  for  Automobile, 
Railway  and  Other  Industries  in  the  Electrical  Field 


NEW  YORK  CITY.  Feb.  19— H. 
Ward  Leonard,  electrical  en- 
gineer and  founder  of  the  Ward 
Leonard  Mfg.  Co.,  Bronxville, 
N.  Y.,  died  suddenly  of  apoplexy 
last  night  at  the  Hotel  Astor.  Mr. 
Leonard,  who  was  a  director  of  the 
American  Institute  of  Electrical 
Engineers,  was  at  the  hotel  with 
his  sister  attending  the  banquet  of 
the  institute  when  he  was  suddenly 
stricken  and  died  15  minutes  later 
in  one  of  the  reception  parlors  of 
the  hotel. 

Mr.  Leonard  was  54  years  old 
and  his  death  brings  to  an  un- 
timely close  a  career  which  was  of 
the  greatest  value  to  the  automobile 
and  other  industries  covered  by  the 
wide  field  of  his  electrical  inven- 
tions. For  years  he  has  been  recog- 
nized as  one  of  the  country's  fore- 
most authorities  on  electrical  ap- 
paratus, especially  that  covering 
different  forms  of  control  mechan- 
ism. In  his  work  he  has  been 
closely  associated  with  Thomas 
Edison  and  Sir  Oliver  Lodge.  It  is 
stated  that  he  had  over  100  patents 
actually  in  commercial  use  at  the 
time  of  his  death. 

During  the  past  few  years  Mr.  Leonard  has  not  taken  an 
interest  in  the  details  of  the  Ward  Leonard  company  but  has 
concentrated  his  attention  on  the  business  created  by  his 
various  patents.  He  was  a  strong  figure  in  the  patent  world 
and  the  victor  in  mony  important  litigations.  His  patent 
activities,  however,  did  not  prevent  him  from  acting  as  con- 
sulting engineer  for  his  company  and  he  was  always  accessible 
for  consultation  regarding  the  important  affairs  of  the 
business. 

Mr.  Leonard  first  became  interested  in  the  automobile 
industry  in  1895  during  a  visit  to  France.  On  his  return 
from  this  country  he  had  shipped  to  him  fifty  foreign  motors 
which  he  incorporated  in  a  car  of  his  own  manufactured  at 
the  Bronxville  plant.  That  these  cars  were  successful  is 
shown  by  their  endurance  runs  won  during  the  years  of  1898 
and  1899,  but  in  1901  the  project  was  abandoned,  owing  to 
difficulties  in  securing  material.  Mr.  Leonard  never  ceased 
to  have  a  keen  interest  in  the  development  of  the  automobile, 
however,  and  his  opportunity  to  make  his  electrical  genius  of 
great  use  came  with  the  introduction  of  electric  starting  and 
lighting.  The  Ward  Leonard  system  of  battery  charging  and 
regulation  in  which  the  basic  idea  has  been  to  maintain  a 
constant  amperage  output  has  been  of  special  value. 

Mr.  Leonard  came  into  prominence  as  an  electrical  engi- 
neer at  the  age  of  23,  a  year  after  his  graduation  from  the 
Massachusetts  Institute  of  Technology,  when  he  was  made  a 
member  of  Mr.  Edison's  staff  of  four  engineers  engaged  in 
the  Edison  Central  Station  system.  At  26  he  was  made  gen- 
eral superintendent  of  the  Western  Electric  Light  Co., 
Chicago.    In  1889  Mr.  Leonard  was  made  general  manager 


The  Lata  H.  Ward  Leonard 


of  the  combined  Edison  interests 
of  the  United  States  and  Canada. 
Two  years  later  he  resigned  this 
position  to  found  a  company  of  hia 
own,  the  Ward  Leonard  Mfg.  Co. 

In  this  factory  the  manufacture 
of  control  systems  for  electric  light- 
ing and  starting  systems,  for  which 
the  company  is  best  known  to 
American  automobile  manufactur- 
ing interests,  is  only  a  small  part 
of  the  business.  A  broad  field  is 
covered  based  largely  upon  the  in- 
ventions  of  the  founder  which  em- 
brace electric  lighting  systems  for 
automobiles  and  railroad  trains, 
electric  distributing  systems,  elec- 
trically driven  reversible  rolling 
mills,  electric  mine  hoists,  locomo- 
tives, elevators,  gasoline-electric 
transmission  systems  and  various 
other  automatic  electrical  control 
features. 

The  first  inventive  work  of  im- 
portance engaged  in  by  Mr.  Leon- 
ard was  in  connection  with  an  elec- 
tric lighting  system  for  railway 
cars.  In  1888  he  put  this  system 
into  actual  use  by  installing  it 
upon  two  trains  running  between 
Chicago  and  Minneapolis.  This 
system  with  but  few  changes  is  still  in  use  and  has  been 
installed  on  railroads  throughout  the  world. 

In  1891,  he  completed  what  was  probably  the  most  im- 
portant invention  of  his  life.  This  is  the  Ward  Leonard 
system  of  speed  control.  By  this  system  it  is  possible  to 
secure  a  smooth  speed  control;  to  almost  instantly  reverse 
the  motor  speed  from  maximum  in  one  direction  to  maximum 
in  the  opposite  direction  while  at  the  same  time  minimizing 
the  energy  required  to  perform  the  work.  The  Otis  Elevator 
Co.  adopted  this  for  use  on  its  elevators  and  the  battleship 
Brooklyn  was  fitted  with  it  for  turret  control  in  the  Spanish- 
American  war.  This  worked  out  so  well  that  it  has  been 
practically  universally  adopted  by  the  U.  S.  Navy. 

Mr.  Leonard  has  been  an  important  contributor  to  papers 
devoted  to  electrical  and  railway  engineering.  He  has  fre- 
quently delivered  papers  before  the  American  Institute  of 
Electrical  Engineers,  particularly  on  railroad  work.  For 
electrical  research  work  the  Franklin  Institute  of  Philadel- 
phia in  1903  conferred  upon  him  the  John  Scott  medal.  He 
was  also  awarded  the  Gold  Medal  at  the  Paris  Exposition  in 
1900  and  at  the  St.  Louis  Exposition  in  1904. 

One  of  the  connections  he  prized  most  highly  was  his  mem- 
bership in  the  Inventors'  Guild.  The  society  is  fashioned 
somewhat  after  the  French  Academy  and  none  but  men  who 
have  become  noted  through  important  inventive  achievement 
are  eligible.   Mr.  Leonard  has  been  president  of  the  society. 

He  has  been  a  vice-president  and  also  a  manager  of  the 
American  Institute  of  Electrical  Engineers  which  he  joined 
in  1887.  He  was  a  life  member  of  that  organization.  He 
was  also  a  memher  of  several  social  organizations  including 
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the  Union  League  Club,  of  New  York,  the  Inventors  League, 
the  Engineers  Club,  the  Clove  Valley  Rod  and  Gun  Club, 
New  York  Electrical  Society,  the  Technology  Club  of  New 
York  and  the  Scarsdale  Golf  Club.  He  was  a  director  of  the 
Mount  Morris  Bank  of  New  York,  president  of  the  Sagamore 
Development  Co.  and  has  been  president  of  the  villuge  of 
Bronxville,  a  beautiful  suburb  of  New  York  City  where  he 
resided  in  Lawrence  Park. 

Mr.  Leonard  was  born  in  Cincinnati,  O.,  February  8,  1861. 
He  is  the  descendant  of  a  long  line  of  Americans,  three  of 
his  forebears  having  lived  in  this  country  prior  to  lfi39. 
These  were  John  Alden,  Solomon  Leonard  and  William  Ward. 
John  Alden  is  the  one  of  whom  Longfellow  speaks  so  fre- 
quently in  his  poems  of  the  times  of  Miles  Standish.  Alden, 
as  is  well  known,  came  to  this  country  in  the  Mayflower. 
Solomon  Leonard  came  to  this  country  in  lfMJl)  and  in  1642 
along  with  John  Alden  and  Miles  Standish  founded  Duxbury, 


the  first  settlement  out  of  Plymouth.  William  Ward  came 
to  America  in  1639. 

One  of  Mr.  Leonard's  ancestors  founded  the  steel  industry 
of  America  in  Taunton,  Mass.,  in  1651  and  hrs  great-great 
grandfather  was  General  Artemus  Ward,  who  was  made 
commander  in  chief  of  the  forces  raised  by  Massachusetts 
for  the  defense  of  the  colonies.  When  the  troops  for  all  the 
thirteen  colonies  were  merged  under  General  Washington, 
Artemus  Ward  was  made  second  in  command.  He  was  the 
first  major  general  in  the  American  Army. 

Mr.  Leonard,  in  spite  of  his  great  business  activity,  found 
time  to  devote  himself  to  his  wife  and  his  beautiful  suburban 
home.  He  married  Miss  Carolyn  Good  of  New  York  City  in 
1805.  Both  were  fond  of  entertaining  and  both  enjoyed  out- 
door sports  and  it  was  their  custom  to  make  an  annual  fish- 
ing and  hunting  visit  to  Camp  Chippewa,  their  summer  home 
at  Pointe  au  Baril,  Georgian  Bay,  Ont. 


Hewitt  Bill  Would  Double  New  York  Fees— Other 
Bills  Before  State  Legislature 


XT  EW  YORK  CITY,  Feb.  18— If  provisions  of  a  bill  ir-tro- 
iN  duced  in  the  New  York  legislature  by  Senator  Hewitt 
of  Cayuga  are  enacted  into  law,  the  registration  fees  for 
passenger  vehicles  will  be  doubled  and  in  addition  a  heavy 
burden  will  be  placed  on  the  operators  of  commercial  vehicles 
and  passenger  buses.  Here  are  the  fees  advocated  by  the 
Hewitt  measure  as  compared  with  those  at  present  in  force: 
Passenger  Cara 

Hornepowcr 
Hating 

25  Or  It'88.  .  . 

•jr.  to  40. . . . 

ill  io  so  

r.o  un<l 
KIrr-lric 


Horsepower 

Hewitt  Hating  I'teaem 

.  110         25  or  less   jr. 

SO         25  to  35   10 

3»       sr.  to  r.o   15 

.     r.n         M)  a  i»l  over   26 

.     10         Kl.ctrlc    6 


2r.    to    40    and    weighing  For    both    gaaolinr  and 

over  4,000  lba   $3"  electric  cara,  lrreain.il- 

Eleotrlc     weighing     over  Ive  of  horsepower  r.it- 

4. DUO  Ida   120  lug  or  capacity   15 

$5  additional  for  each  passen- 
ger-carrying capacity  and  $25 
additional  for  each  ton  of  ra- 
pacity In  baggage  or  freight  for 
motor  vehicle  operated  aa  bua. 

In  addition  to  thla  measure,  which  la  probably  the  moat  drastic 
of  all  Ih.wte  at  present  In  the  legislative  mill,  there  are  some  nine- 
teen othera.  the  moat  Important  of  which  are  aa  follow*  : 

Aaaembly  bill  No.  19  introduced  by  Kramer,  which  provldea  that 
all  proviaiona  now  applying  to  chauffeur*  be  made  applicable  to 
every  operator  of  n  motor  vehicle,  that  la,  lie.  n»e  examination, 
badge,  etc. 

Senate-  bill  No  180  Introduced  by  Simpson,  which  um.-iiiLn  the 
renal  law  In  relation  to  injuring  or  removing  road  signs  or  danger 
algna  on  the  highway  and  makes  the  displaying  of  advertising  mat- 
ter on  the  highway  a  miademcanor.  neither  offense  being  punishable 
by  a  fine  of  not  leaa  than  1 5  nor  more  than  125  or  by  Imprisonment 
for  not  more  than  ten  days  or  by  both 

Senate  bill  No.  332.  Introduced  by  Cristman.  which  would  transfer 
to  the  atate  eommlaaloner  of  highways  the  power  and  dtitii-a  of  the 
accretary  of  atale  in  relation  to  molor  vehicle-.. 

Aaaembly  bill  No.  47.  introduced  by  Klamman,  which  provldea 
that  every  operator  of  a  motor  vehicle  muat  paaa  an  examination 
and  carry  out  all  the  proviaiona  now  applicable  to  chauffeurs  and 
obtain  n  license  at  a  est  of  12.  no  person  under  IS  years  shall  be 


bill  No.  575.  Introduced  by  Trait,  which  also  provide* 
for  the  tranafer  of  the  dull.-*  of  the  secretary  of  state  In  relation  to 
motor  vehicles  to  the  slate  highway  commission. 

Wants  to  Change  Arizona  License  Law 

Phoenix,  Ariz.,  Feb.  19 — Secretary  of  State  Sidney  P. 
Osborn,  in  his  annual  report,  takes  issue  with  the  Arizona 
tax  commissioners,  who  made  the  assertion  in  their  report 
that  the  registration  fees  for  motor  vehicles  in  this  state  are 
too  low. 

In  arriving  at  their  conclusion  the  eommlaaloner*  took  the  Cali- 
fornia law  as  a  basis.     There  the  registration  fee  for  machlnea 

25  horsepower  la  $10.  and  In  Arltona  It  Is  $5     Osborn  draws         ]  The 


attention  to  the  fact  that  California  haa  Issued  I  IK, 000. 000  worth 
of  bonds  for  a  state  highway  aystem,  and  states  that  the  Golden 
Stale,  motorlata  receive  far  more  for  their  money  than  do  the 
of  Arixona.    The  depreciation  of  a  car  In  thla  state. 

and  tear  occaaloned  by  the  miserable  roads, 
la  conservatively  estimated  to  be  50  per  cent,  greater  than  In 
California,  but  under  the  present  circumstances  to  raise  the  license 
fee  would  practically  amount  to  extortion  and  would  be  unwise  In 
the  extreme."  he  says. 

Osborn  urges  that  the  S.  A.  K.  rating  be  abandoned  and  aome 
more  equitable,  system  adopted  for  determining  the  horsepower  of 
a  car.  Another  recommendation  la  that  the  upper  half  of  the 
glass  In  all  automobile  headlights  be  frosted. 

At  present  the  secretary  Is  required  to  issue  a  chauffeur's  license 
to  anyone  who  can  pay  15  He  recommend*  that  thia  license  be 
abolished  or  that  applicants  1*  compelled  to  paaa  a  practical  and 
technical  examination.  He  asks  the  Legislature  to  grant  him 
authority  to  revoke  a  chaufTcur'a  license  for  cause. 

Indianapolis,  Inc.,  Feb.  19— A  bill  taking  the  collection  of 
the  state  motor  tax  out  of  the  hands  of  the  secretary  of  state 
and  placing  it  in  the  hands  of  the  county  auditors  has  been 

fiassed  by  the  House  of  the  Indiana  legislature  and  it  is  be- 
ieved  it  will  become  a  law.  The  purpose  is  to  reduce  the  cost 
of  collection.  The  state  is  to  sell  the  license  tags  to  the 
counties  at  cost.  The  county  auditors  are  to  be  permitted 
to  charge  a  notary  fee  of  26  cents  for  issuing  licenses  in  each 
instance.  All  beyond  the  cost  of  the  tags  is  to  be  retained  by 
the  counties  for  good  roads  work.  It  now  costs  the  state 
$40,000  annually  to  collect  the  license  fees  and  all  above  this 
cost  goes  to  the  counties  for  good  roads. 

Augusta,  Me.,  Feb.  20 — If  the  bill  introduced  in  the  State 
Senate  this  week  becomes  a  law  the  Maine  Highway  Com- 
mission will  be  legislated  out  of  office  and  the  whole  law  of 
1913  that  meant  so  much  for  Maine  will  be  repealed.  The 
petition  provides  for  other  methods  of  handling  the  funds  of 
the  state  in  the  building  of  roads. 

Lansino,  Mich.,  Feb.  19 — Intoxicated  automobile  drivers 
are  to  be  sent  to  jail  for  1  year,  or  fined  $250,  or  given  both 
penalties  if  a  bill  presented  by  Representative  George  W. 
Miller,  is  adopted  by  the  House.  Any  person  who  just  before 
starting  to  drive  takes  a  drink  of  any  intoxicant,  or  who 
takes  a  drink  while  driving  will  be  considered  intoxicated. 

Lansing,  Mien.,  Feb.  19—  State  Senator  Paul,  of  Kent 
county,  has  introduced  a  bill  to  compel  automobile  manufac- 
turers to  provide  all  motor  cars  with  a  safety  device  to  pre- 
vent internal  combustion  engines  from  back-firing  and  thus 
cause  people  to  be  hurt  while  cranking  their  automobile*. 

Delaware  Makes  Changes  in  Automobile  Law 

Wilmington,  Del.,  Feb.  19— Acts  which  have  just  been 
passed  by  the  legislature  make  the  following  changes  in  the 
Delaware  automobile  law : 


of  any- 
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convicted  of  operating  a  motor  vehicle  while  under  the  Influence  of 
liquor. 

2.  The  secretary  of  state  la  empowered  to  revoke  the  license  of  any 
one  upon  throe  conviction*  of  the  automobile  law  In  any  one  period 
of  1Z  months. 

3.  All  magistrates  are  required  to  notify  the  secretary  of  state 
of  all  convictions  under  the  automobile  law. 

4.  Motor  vehicles  operated  by  a  forei|(n  corporation,  firm  or  co- 
partnership must  carry  Delaware  luics,  except  foreign  dealers  or 
manufacturers,  where  reciprocity  is  given  according  to  the  non- 
resident reciprocity  clause. 

{.  The  speed  limit  Is  Increased  from  12  to  IS  miles  an  hour  In 
■■mm  and  towns,  slowing  up  at  intersections  of  streets.  On  high- 
ways in  open  country  the  speed  limit  is  increased  from  20  to  2& 
mile*  an  hour. 

6.  Motorcycles  an-  required  to  carry  a  new  style  of  lag  and  no 
on*  Is  permitted  to  operate  a  motorcycle  except  the  one  who  obtain* 
the  registration. 

7.  Defining  the  family  operator's  license  as  including  a  husband, 
wife,  son.  daughter  or  other  relative  or  person  who  live*  within 
the  house  or  domicile  of  the  owner,  but  does  not  Include  a  servant, 
hired  help  or  professional  operator. 

a.  Prohibiting  dealers  from  operating  more  than  one  car  at  the 
same  time  under  the  same  registration  number. 

9.  Officials  of  fire  department*  are  given  the  same  exemption  as 
the  fire  engines  and  apparatus  when  responding  to  an  alarm  of  Ore. 

16.  Only  official  tags  issued  by  the  slate  can  be  used  on  any 
motor  vehicle  or  motorcycle. 

Senate  Passes  Compensation  Law  Amendment 

Albany,  N.  Y.,  Feb.  22 — An  amendment  to  the  workmen'* 
compensation  taw,  allowing  an  employer  in  this  state  to 
settle  an  award  with  an  injured  workman  was  passed  to- 
night by  the  Senate.    The  bill  now  goes  to  the  Assembly. 

By  the  terms  of  the  direct  settlement  clause,  employers 
and  employes  may  settle  their  cases  without  interference  on 
the  part  of  the  compensation  commission  if  the  workingman 
is  satisfied.  If  he  is  dissatisfied,  he  may  appeal  an  injury 
case  to  the  commission  after  24  days.  Sixty  days  after  death 
his  family  may  appeal  if  they  do  not  like  the  settlement 
offered. 

AH  Ohio  Vehicles  Must  Carry  Lights 

Columbus,  O.,  Feb.  23 — A  law  has  been  passed  by  the 
Ohio  General  Assembly  compelling  all  vehicles,  both  motor- 
driven  and  horse-drawn,  to  carry  lights,  visible  from  in  front 
and  behind  when  operated  on  all  of  the  public  highways  and 
streets  of  the  state  after  sundown. 

Columbus,  O.,  Feb.  23 — The  Ohio  Senate  has  passed  a  bill, 
dividing  chauffeurs  into  two  classes,  making  a  stiffer 
examination  for  one  class  as  compared  to  that  given  the  other 
class.   The  minimum  age  limit  for  operating  cars  is  16  years. 

Representative  Deaton  has  introduced  a  bill  in  the  Ohio 
Legislature  providing  for  the  suspension  of  the  owners' 
license  for  60  days  upon  being  convicted  of  violating  the 
speed  limit;  a  suspension  of  a  year  for  the  second  offense 
and  permanent  suspension  for  any  subsequent  offense.  The 
new  measure  makes  no  distinction  between  a  chauffeur  and 
an  owner.  This  bill  will  be  opposed  by  the  Ohio  State  Auto- 
mobile Assn.  and  the  various  local  clubs  in  the  state. 


Indiana  S.  A.  E.  Thinks 
Eight  a  Fixture 

Animated  Discussion  Over  Designing 
and  Manufacturing  Problems 
— Predict  12-Cy  Under 

T NDI ANAPOLIS,  IND.,  Feb.  22— The  eight-cylinder  motor 
J.  was  the  subject  discussed  at  the  February  meeting  of 
the  Indiana  section  of  the  Society  of  Automobile  Engineers. 
The  meeting  was  held  last  Tuesday  night  at  the  Claypool 
hotel  in  this  city  and  the  principal  speaker  was  J.  H.  Heinze, 
chief  engineer  for  the  Northway  Motor  and  Mfg.  Co. 

There  was  the  widest  latitude  in  the  discussion,  much  of 
it  centering  around  whether  or  not  the  eight-cylinder  car 
has  come  to  stay.  Lon  R.  Smith  was  chairman  of  the  meet- 
ing and  opened  by  stating  that  George  Schebler  of  this  city 
is  again  working  on  a  twelve-cylinder  motor. 

It  was  the  opinion  of  Mr.  Helnxe  that  the  eight  has  come  to 
stay,  but  he  did  not  believe  It  has  reached  perfection.  He  urged 
against  the  building  of  cheap  eights,  saying  It  would  do  the  In- 
dustry much  harm.  Ultimately  he  thought  It  might  be  possible 
to  produce  eights  as  cheap  or  cheaper  than  fours.  Whether  they 
will  prove  as  economical  to  the  public  from  an  operating  standpoint 
Is  a  question  time  only  can  settle,  he  said. 

Mr.  Heinle  said  there  are  several  problems  confronting  engineers 
in  the  manufacture  of  eights,  one.  he  said,  is  that  of  lubrication. 
Advantages  he  saw  In  eights  Included  general  construction,  coat  of 
manufacture,  less  strain  on  parts,  eiuu-  of  riding  and  elimination  of 
vibration. 

Manufacturers,  Mr.  Heinxe  pointed  out,  are  building  successful 
sixes  and  there  is  no  reason  why  they  cannot  make  successful 
eights.  He  said  engineers  will  not  stop  with  eight  cylinders,  but 
will  go  on  to  twelve,  and  ikissibly  niore 

Charles  Crawford,  engineer  for  the  Cole  Motor  Car  Co.,  said 
there  is  a  demand  for  eights,  and  pointed  to  an  order  for  100  Cole 
eights  from  Buffalo  In  answer  to  a  statement  by  George  Dickson 
of  the  National  Motor  Vehicle  Co.  that  he  could  not  see  a  demand 
for  eights.  Howard  Marmon.  of  the  Nnrdyke  and  Marmon  Co., 
thought  It  might  be  a  year  before  it  is  known  definitely  whether 
or  not  the  eight  has  come  lo  stay.  The  Marmon  company,  some 
years  ago,  built  two  or  three  eights  for  experimental  purposes. 

Gasoline-Electric  Committee  to  Report 

New  York  City,  Feb.  24 — The  meeting  of  the  Metropoli- 
tan section  of  the  S.  A.  E.  will  be  held  Thursday  evening, 
February  25.  The  report  of  the  gasoline-electric  committee, 
which  will  be  submitted  by  David  Beecroft,  represents  a 
great  amount  of  research  and  a  good  representation  of 
what  can  be  done  by  section  research  committees.  In  addi- 
tion to  this  report  the  constitution  of  the  section  as  drawn 
up  by  the  committee  on  constitutional  amendment,  comprised 
of  Messrs.  R.  McA.  Lloyd,  J.  E.  Schipper  and  A.  B.  Cum- 
ner,  will  be  heard.  This  is  a  model  constitution  proposed 
by  the  council  of  the  Society  for  all  sections. 
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300  Armored  Trucks 
Ordered 

Morton  Four  Wheel  Drive 

Tractors  for  Use  of  Russia — 

Order  Represents  $1,500,000 


for  300  armored  motor 
sn  placed  by  the  Russian 


YORK,  PA.,  Feb.  20— An  order 
trucks  totaling  $1,500,000  has 
Government  with  the  Morton  Truck  andTractor  Co.,  Harris- 
burg.  Snmuel  Morton,  a  member  of  the  firm,  arrived  in  Lon- 
don, England,  this  week  and  with  R.  L.  Morton,  who  is  also 
abroad,  will  represent  the  Harrisburg  company  in  giving 
demonstrations  and  securing  contracts  for  the  allied  armies. 

W.  S.  Morton,  general  mummer  of  the  company,  in  K|>eiiklritc  of 
the  Russian  comraet  this  week.  >uih1  ihnt  the  work  will  require 
ut  least  250  additional  skilled  meohanlch  and  that  with  these  extra 
facilities  about  fifty  trucks  a  month  will  he  shipped  to  Russiu. 
The  work  will  rammenre  as  noon  iui  the  amount  covering  the  ortler 
Is  deposited  in  a  New  Yurk  bank  by  the  KuKSian  governtnetit-  This 
Is  expected  within  a  few  days. 

The  contract  calls  for  J0i»  tractors  at  15.000  each  of  the  heavy 
type  recently  perfected  by  the  company  after  much  experimenting. 
The  cars  are  Hated  at  $9,000.  but  the  large  number  ordered  will 
reduce  the  price  to  $5,000.  The  machines  are  gasoline  driven. 
120-horsepowcr.  and  four-wheel  drive.  They  will  be  fitted  with 
armor  shields  of  Si -inch  steel  plate,  The  patented  feature  of  the 
Morton  tractor  is  the  steering  gear,  which  control*  both  axles,  su 
that  the  reur  wheels  follow  exactly  in  the  tracks  of  the  front  wheels. 
Thls,  with  the  four-wheel  drive.  Is  a  strong  factor  of  added  power 
In  traveling  muddy  roads  and  crossing  rough  country  in  military 
service.  The  tractors  will  be  used  to  draw  gun  enrriages,  ammuni- 
tion and  provision  trains.    They  can  climb  a  45-degree  incline. 

The  Morton  company  has  leased  a  portion  of  the  Harrlsburg 
Boiler  works"  to  facilitate  the  work  of  handling  the  big  order. 

Stewart- Warner  Earns  10Tc  on  Common 

Chicaco,  III,  Feb.  23 — The  Stewart-Warner  Corp.'s  net 
profit*  available  for  dividends  on  its  $10,000,000  common 
stock  in  1914  were  equal  to  10  per  cent.  The  common  stock 
is  at  present  listing  at  48,  while  the  preferred  is  listing  at  101. 
In  1913  the  company  earned  10.88  per  cent. 

Philadelphia,  Pa.,  Feb.  17 — The  directors  of  the  Electric 
Storage  Battery  Co.  have  declared  a  dividend  of  1  per  cent, 
from  the  net  earnings  of  the  company  on  both  common  and 
preferred  stocks,  payable  April  1,  1915,  to  stockholders  of 
record  at  the  close  of  business  on  March  22,  1915. 


Fremont,  O.,  Feb. 
Co.,  recently  passed  a 
preferred  stock. 


19— The  Lauth-Juer<rens  Motor  Truck 
to  issue  $100,000  in  7  per 


Goodrich  1914  Net  Sales  $41,764,008 

New  York  City.  Feb.  24— The  pamphlet  report  of  the  B. 
F.  Goodrich  Co.,  shows  a  net  profit  for  the  year  ended  De- 
cember 31,  1914,  of  $5,440,427,  an  increase  over  the  previous 
year  of  $2,840,680.  the  net  profit  being  carried  to  the  sur- 
plus account  for  the  year.  The  surplus  for  the  year  com- 
pares with  $2,599,747  surplus  for  dividends  in  the  previous 
year.  The  year's  net  sales  amounted  to  $41,704,008.  A  total 
of  $2,968,500  was  paid  out  in  dividends,  and  9,000  shares  of 
the  7  per  cent,  preferred  stock  were  retired  at  par.  A  bal- 
ance of  $3,177,909  was  carried  to  surplus,  against  $705,982 
at  the  close  of  the  previous  year.  The  preliminary  report 
was  published  in  The  Automobile  for  February  4. 

B.  G.  Work,  president  of  the  company,  said  in  the  report 
that  the  Societe  Francaisc  B.  F.  Goodrich,  the  French  com- 
pany, after  ceasing  operations  for  a  few  months,  is  again 
in  operation  and  making  a  good  showing. 

Dorris  Brings  Out  Seven-Passenger  Six 

St.  Louis,  Mo.,  Feb.  18  In  adding  a  six-cvlinder  car  to 
the  Dorris  line  the  Dorris  Motor  Car  Co.,  St.  Louis,  has  ad- 
hered to  standard  Dorris  features  of  deHien.  including  unit 
power  plant,  multiple  disk  dry  clutch,  overhead  valve  mech- 
anism with  inclosed  valves  and  speedometer  drive  from  the 
innide  of  the  jjearcase.  The  car  is  built  as  a  seven-oasseneer 
touring,  has  a  whcclbase  of  128  inches.  36  by  4  1-2-inch  tires. 


Automobile    Securities  Quotations 

NEW  YORK  CITY,  Feb.  24 — Values  were  somewhat  un- 
steady in  the  automobile  securities  market  during  the 
past  week,  but  the  general  tendency  might  be  described  as 
continuing  the  upward  trend  which  has  marked  the  trans- 
actions of  the  past  month.  White  stock  was  strong,  register- 
ing a  gain  of  5  points.  Kelly-Springfield  common  was  4  1-2 
points  higher  than  last  week  although  the  second  preferred 
lost  1.  Miller  Rubber  showed  a  gain  of  8  points.  Goodrich 
and  Maxwell  values  also  improved.  Portage  Rubber  com- 
mon declined  4  points  and  the  preferred  5. 
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Reports    for    the  Week. 


EW  YORK  CITY,  Feb.  24— The  dramatic  rise  of  tin 
was  the  only  important  change  in  this  week's  market 
reports.  On  Friday  this  metal  rose  to  $39.75  per  100  pounds 
from  $37.00,  due  to  speculative  operations  at  London,  alarm 
concerning  shipping  and  frightened  dealers  and  consumers. 
Tin  was  strong,  excited  and  unsettled  with  prices  irregular 
because  of  the  psychological  conditions  surrounding  the  mar- 
ket arising  largely  from  the  alarm  over  the  prospect  of  small 
shipments  from  London.  The  result  of  the  violent  fluctua- 
tions in  tin  in  foreign  markets  during  the  last  few  days  has 
been  to  almost  entirely  check  trading  in  this  city,  both  dealers 
and  consumers  being  at  sea.  Cottonseed  oil  dropped  $0.5'j  per 
barrel.  Beams  and  channels  rose  to  $1.26  per  100  pounds  at 
a  5-cent  gain.  Business  in  the  local  market  for  crude  rubber 
was  more  active  on  Tuesday.  The  market  retained  a  firm 
tone  and  higher  prices  were  demanded  in  some  instances  for 
plantation  grades.  Reports  in  regard  to  the  condition  of 
trade  in  rubber  goods  are  generally  favorable. 
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complete  equipment  including  Westinghousc  starting  and 
lighting  and  sells  for  $2,475. 

The  cylinders  nre  cast  In  threes  and  are  4  by  %,  wtih  vulven 
In  the  heada  o|ierated  thrmigh  Ion*  push-rods  and  overhead  gear; 
all  the  overhead  ports  are  inclosed  by  a  lop  housing  of  cxtreniely 
neat  design.  A  single  camshaft  with  integral  cams  is  employed. 
The  crankshaft  not  only  is  unusually  large,  being  I' 1-4  inches  III 
dinmrtcr  nt  the  bearings,  but  It  runs  In  seven  bearings,  xo  that 
each  crank  In  supported  on  ca<  h  side. 

Lubrication  Is  by  e-onstaiit  level  splash,  the  nil  b^lng  circulated  by 
a  gear  pump :  a  sight  feed  ix  mountrd  on  the  dash  nnd  an  oil 
gauge  on  the  crmikcuse.  fooling  of  the  radiator  Ix  furthered  by 
the  fan-type  flywheel,  which  exhausts  the  hot  air  from  under  the 
hood  and  draw*  in  cool  air  thr  ouch  the  radiator.  The  Wcsting- 
house  electrical  system  takes  care  of  Ignition  ax  well  ax  Martin* 
and  lighting  The  carbureter  ix  a  Stmmlwrg  with  hot -water 
Jacketed  Intake  pipe. 

The  threc-xpeed  gearxet  Ix  mounle.l  ax  a  unit  with  the  nintor, 
thoueh  there  ix  no  housing  around  the  flywheel  ;  the  gear  Hhiifts 
run  In  Tltnkeii  roller  bearings,  ndjustnhlc  for  wear  The  dry  disk 
<mt<h  Ix  houxed  In  the  tl>  wheel,  and  ix  xulhciently  snuill  to  leave 
ample  room  for  the  fan  spoke*. 

Drive  from  the  gcarsrt  to  the  rear  axle  Ix  through  a  propeller 
shaft  with  two  universal*  completely  inclosed  and  running  In 
grease.  The  rear  axle  Ix  a  full-ltontinit  Tlmken  with  helical  ImvcIs 
and  a  differential  that  Ix  removable  through  an  opening  at  the  rear 
of  the  housing:  Tlmken  roller  bearings  are  used  In  both  axles 

The  rear  spring  suspension  consists  of  a  three-point  platform 
system  with  Mi-Inch  side  springs  and  a  40-lne-h  cross  spring; 
front  springs  are  seinl-elllptics  41'  Inches  long  Front  springs  are 
2  1-4  Inches  wide  and  rear  spring*  2  1-2  Inched.  The  steering 
g.-ur  ix  a  Oemmer  worm  and  gear,  adjustable 

Both  brake*  are  on  the  rear  hubs  ami  are  14  Inchex  in  diameter 
by  2  1-2-lnch  face;  the  service  brake  is  contracting  and  the 
emergency  brake  expanding. 

The  equipment  lnclud«*x  on  engine-driven  tire  pump,  fiolde  one- 
man  top.  rain  vision  ventilating  windshield,  HD-mlle  Stewart 
speedometer,  lire  carriers  at  the  rear,  an  extra  demountable  rim, 
lo-inch  electric  headlights  of  the  double  bulb  type,  electric  tall 
light  with  license  carrier,  electric  Inspection  light.  Klaxet  horn,  robe 
rull  and  foot  rest,  and  the  usual  Jack  and  tool  outfit. 

Herff-Brooks  Small  Four  at  $765 

Indianapolis,  Ind.,  Feb.  23 — The  Herff-Brooks  Corp.,  this 
city,  haa  announced  a  new  small  four,  called  the  Herff-Brooks 
25,  which  sells  for  $765.  The  car  will  be  made  at  the  Rich- 
mond plant.  It  has  a  four-cylinder  motor,  developing  25 
horsepower,  the  cylinders  being  block  cast.  A  few  other 
features  are  inclosed  valves,  unit  power  plant  with  three- 
point  support  and  aluminum  crankcase  and  gearbox.  Coolir.g 
is  by  thermo-syphon,  through  a  tubular  radiator.  The  At- 
water  Kent  Unisparker  ignition  system  is  used.  There  are 
three  speeds  forward  with  one  reverse.  Left  hand  drive  and 
The  car  has  a  106-inch 


Now  Detroit  Ward 

swIT,  MICH.,  Feb.  23 — The  Detroit  Starter  Co.  has 
iied  the  validity  of  the  late  H.  Ward  Leonard's  recently 
and  has  entered  into  an  arrangement  by 


which  it  is  now  licensed  to  manufacture  under  these  patents. 

Hereafter  the  product  of  the  Detroit  Starter  Co.  will  be 
known  as  the  Detroit  Ward  Leonard  system  for  starting  and 
lighting  and  will  continue  to  be  manufactured  in  the  plant 
of  the  Ross  &  Young  Machine  Co.,  Detroit.  The  officers  of 
the  Detroit  Starter  Co.  are:  J.  W.  Fitzgerald,  president; 
F.  J.  Lamb,  vice-president;  A.  D.  Porter,  secretary  and  treas- 
urer, and  H.  M.  Jerome,  ireneral 


Service  Gear  &  Machine  t  o.  Buys  Parts 

READING,  Pa.,  Feb.  19— The  Service  Gear  &  Machine  Co. 
has  purchased  the  entire  stock  of  gears,  shafts,  patterns,  etc., 
of  the  service  department  of  the  American  Die  &  Tool  Co.  of 
this  city.  The  former  company  will  maintain  a  stock  of 
transmission  gears,  spline  shafts,  countershafts,  bevel  differ- 
ential gears  and  axle  shafts  for  a  great  many  obsolete  cars. 
This  stock  will  be  carried  in  Reading  and  by  the  company's 
dealers  throughout  the  country.  J.  D.  Kaufman,  formerly 
with  the  American  company,  will  have  charge  with  head- 
quarters in  Reading.  The  American  Die  &  Tool  Co.  hereafter 
will  devote  its  energies  to  the  production  of  transmissions, 
rmall  car  rear  axles,  gears,  etc..  for  manufacturers  only. 

President  Smith  Appointed  U.  S.  L.  Co-Receiver 

BtTFALo,  N.  Y.,  Feb.  T.i — ludge  Hazel  here  Monday  in 
federal  court,  appointed  J.  Allan  Smith,  president  of  United 
States  Light  &  Heating  Co.,  Niagara  Falls  and  Buffalo,  as 
co-receiver  for  that  concern,  the  affairs  of  which  for  the  past 
several  months  have  been  in  the  hands  of  receivers,  James  <). 
Moore  and  James  A.  Roberts.  Mr.  Smith  is  required  to  file 
bond  for  $50,000. 

Mr  Smith's  appointment  sf  receiver  followed  motion  made  3 
weeks  ago  by  coum-cl  for  the  heating  rompany.  At  the  time  there 
was  considerable  ri.*i>nf-  ax  lo  whether  Mr.  Smilh  would  he  suitable 
to  acl  ax  receiver  because  of  hip  connection  with  the  Niagara 
halls  company  as  president.  The  Central  Trust  Co.  of  New  York 
City,  which  started  an  action  In  equity  against  the  Niagara  Fulls 
concern,  as  well  ax  other  creditors,  were  xtrongly  opposed  to  the 
appointment  of  Mr  Smith  and  through  their  lawyers  they  entered 
numerous  objections  The  two  original  receivers  were  present  and 
thev  hcarlilv  urge  I  that  Mr.  S'nlth  In*  mimed  ax  third  receiver 

In  hlx  opinion  tiled  .Moriony.  Judge  Hii/.cl  holdx  that  although 
thr  Central  Truxt  «'u  of  New  York  ami  other  large  creditors 
object  to  the  appointment,  be  believed  It  would  promote  the  b.  »t  In- 
terests of  I  he  defendant  company.  When  the  original  receivers 
for  the  concern  were  appointed  I'rexldent  Smith  wan  In  Kurope  on 
business  Mr.  Smith.  In  accepting  the  appointment,  waives  the 
usual  fees  and  commissions  Judge  Ha*cl.  however,  decrees  that 
.in  order  may  be  entered  providing  that  Mr.  Smith's  annual  iry 
shall  ci.ver  addltmnal  services  he  performs  ax  receiver 

Five  More  Tire  Makers  Lower  Prices 

New  York  City,  Feb.  23— Practically  all  makers  of  tires 
have  now  readjusted  their  prices  in  accordance  with  the 
downward  movement  instituted  about  a  month  ago.  Compari- 
sons of  the  new  and  old  list  prices  have  been  given  in  The 
Automobile  as  they  have  been  made  and  this  week  there  are 
presented  in  the  accompanying  table  the  new  and  old  lists  of 
four  principal  sizes  of  those  tires  whose  new  figures  had  not 
previously  been  listed.  Batavia,  Federal.  Michclin,  Miller  and 
Republic.  In  some  cases  February  1  is  the  date  when  re- 
adjustment went  into  effect 
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To  Hold  Vanderbilt 
March  6 

Bad  Weather  Stops  Practice — Protest 
Against  Holding  Vanderbilt  Cup 
Race  After  Grand  Prix 

SAN  FRANCISCO,  CAL.,  Feb.  22— Special  Tt te,,r<im— The 
Vanderbilt  Cup  Race  was  called  off  at  noon  today  on  ac- 
count of  inclement  weather.  March  fi  is  set  for  the  start.  The 
first  practice,  which  was  held  from  daylight  to  9  o'clock  Sun- 
day morning,  wag  featured  by  two  wrecks.  Eddie  O'Donnell, 
driving  the  Duesenberg  No.  19,  was  one  of  the  first  on  the 
course.  Driving  through  a  gate  at  the  far  end  of  the  Great 
Park,  he  saw  that  the  guards  had  been  stationed  and  started 
around.  The  car  made  fast  time  on  the  asphalt  and  went  on 
to  the  boarded  part  of  the  track,  which  covered  the  dirt  sec- 
tion of  the  course,  at  about  40  miles  an  hour. 

During  the  night  a  heavy  front  had  whitewashed  the  plunked 
truck  and  the  boards  were  us  slippery  us  Ice.  O'Donnell  battled 
with  the  wheel  until  he  reached  the  center  of  the  turn,  then  skidded 
through  the  outside  fence.  His  car  landed  1.1  feet  off  the  course, 
turned  end  for  end  in  a  ditch.  No  serious  injuries  occurred.  The 
second  accident  occurred  when  T.  Tomiisinl  skidded  in  fruni  of  the 
grandstand.  The  mud  and  slush  under  the  bunrds  came  up  through 
the  wide  cracks  In  the  planking  as  the  cars  went  over  the  timber 
and  soon  the  boarded  course  was  a  muddy  skid  bed. 

The  decision  on  the  part  of  the  nice  ohVlnls  to  run  the  Vander- 
bilt after  thr  c.rand  Prix,  which  is  scheduled  for  February  27. 
started  a  wrangle.  The  Venice  (Jrand  Prix,  scheduled  for  March  IT, 
Is  being  run  under  the  auspices  of  the  W,  A.  A.  Officials  of  the 
Western  Automobile  Association  who  are  here  at  the  exposition  pro- 
fited that  to  postpone  the  Vanderbilt  until  March  «  would  interfere 
with  their  event,  which  had  already  been  sanctioned 

Cornelian  Is  Indianapolis  Smallest  Entry 

INOIANAPOUS,  Ind.,  Feb.  24 — The  speedway  officials  an- 
nounce the  entry  in  the  500-milc  race  May  30,  of  the  Cor- 


nelian, to  be  driven  by  Louis  Chevrolet.  This  little  car  will 
be  the  smallest  that  ever  competed  in  the  speedway  classic. 
The  whole  car  weighs  but  1,000  pounds  and  has  a  displace- 
ment of  only  95  cubic  inches,  less  than  one-third  of  the  limit. 
The  motor  weighs  less  than  190  pounds  and  rates  accord- 
ing to  the  S.  A.  E.  formula  at  12.1  horsepower  at  1,000  feet 
per  minute  piston  speed. 

This  car  is  made  by  the  Blood  Bros.  Machine  Co.,  Allegan, 
Mich,  and  made  its  debut  as  a  racer  in  the  100-mile  race  at 
Kalamazoo  last  fall,  finishing  seventh  in  a  field  of  thirteen. 
The  Indianapolis  entry  is  almost  a  duplicate  of  the  Kala- 
mazoo entry. 

The  motor  is  a  four-cylinder  Sterling  valve-in-head  type, 

2  7-8  by  4  inches  in  size.  Valves  are  1  1-4  inches  in  diam- 
eter and  the  pistons  are  of  a  special  aluminum  alloy.  The 
motor  is  capable  of  a  speed  of  3,500  r.p.m.  and  the  gear  ratio 
is  3  to  1.    Tires  are  30  by  3  1-2  inches 

3  inch  tires  used  as  stock. 
There  are  three  unique  features  of  Cornelian  construction 

which  also  have  been  incorporated  in  the  racer.  One  of  these 
is  the  rear  axle.  This  is  a  flexible  axle,  much  like  that  of  the 
Dc  Dion.  This  involves  the  use  of  four  universal  in  the  axle. 
The  differential  and  bevel  gears  are  mounted  on  the  chassis 
and  are  carried  on  the  springs  so  that  unsprung  weight  is  a 
minimum.  Each  wheel  is  independent  of  the  other  and  does 
not  carry  the  dead  axle  weight 

The  front  axle  is  provided  with  two  transverse  half-elliptic 
springs.  The  rear  suspension  comprises  a  three-spring  trans- 
verse half-elliptic  platform.    A  single  sheet-steel  shell  com- 


instead  of  the  28  by 


prises  both  body  and  frame.  The 
has  a  long  streamline  tail. 


body  is 


Maxwell  Builds  Seven  Racing  Cars 

Detroit.  Mich.,  Feb.  19— With  Ray  Harroun  as  the  i 
spirit  in  the  enterprise,  the  Maxwell  company  will  manu- 
facture seven  racing  cars  for  the  coming  season.  Harroun 
will  superintend  the  construction  of  the  cars,  and  will  be 
permanently  connected  with  the  Maxwell  company,  in  the 
capacity  of  chief  engineer. 

These  racing  cars,  at  present  under  construction  at  the 
factory  of  the  Maxwell  Motor  Co.,  will  be  entered  in  most  of 
the  speedway  events  of  the  1915  season.  The  different  cars 
will  bo  constructed  for  different  classes  so  that  their  itinerary 
will  include  almost  every  race  scheduled  between  the  coasts 
One  or  two  drivers  have  already  been  selected  to  pilot  the 
new  racers. 


Meetings,  Elections  and  Conventions 


NEW  YORK  CITY,  Feb.  19— The  directors  of  the  Automo- 
bile Dealers'  Assn.  of  this  city  held  a  meeting  today  in 
the  association  rooms  for  the  purpose  of  electing  officers. 
R.  H.  Johnston  of  the  White  Co.,  who  has  been  president  of 
the  association  for  the  past  year  was  unanimously  elected 
of  the  office  of  president  for  1915.  C.  H.  Larson  of  the  Olds- 
mobile  company  was  unanimously  re-elected  to  the  office  of 
vice-president.  Charles  M.  Brown  of  the  Winton  Motor  Car 
Co.  was  unanimously  elected  secretary  and  treasurer  of  the 


organization  in  place  of  Frank  Eveland  of  A.  G.  Spalding 
&  Bros.,  who  resigned  on  account  of  his  company  going  out  of 
the  automobile  business. 


This  In  the  first  meeting  of  the  new  board  of  directors  which  was 
elected  at  the  annual  mwtlng  of  the  nssocintion  held  February  1 
The  names  of  the  directors  are  ns  follows:  M.  J  HudloriK.  Packard 
Molor  Par  Co.  ;  C.  M.  Brown.  Winton  Motor  Car  Co.  ;  <J«>.  Htnwe, 
Chalmers  Motor  Cur  Co.  ;  C.  H  Larson.  Oldsmobtle  Company  ;  H  1. 
Stratton,  Colt-Stratton  Co.  ".  Wm.  C  Pocrtnrr,  Pcertner  Motor  Car 
Co  ;  R  H  Johnston.  White  Motor  Car  Co. ;  J.  F.  Plummer.  Locomo- 
bile Co  of  America.  Sidney  II.  Bowm»n.  Ilowinan  Auto  Co,;  and 
Wm.  Parkinson.  Stutat  Molor  Car  Co. 

Jeannette,  Pa.,  Feb.  19 — At  the  annual  meeting  of  the 
directors  and  stockholders  of  the  Pennsylvania  Rubber  Co., 
the  following  officers  were  elected:  Herbert  DuPuy,  chair- 
man of  the  board;  H.  W.  DuPuy,  president-treasurer;  C.  M. 
DuPuy,  vice-president;  S.  G.  Lewis,  general  manager;  G.  W. 
Shivefey,  secretary,  and  C.  G.  Morrill,  assistant  treasurer. 

Flint,  Mich.,  Feb.  19 — Presided  over  by  general  sales 
manager  J.  D.  Mansfield,  of  the  Dort  Motor  Car  Co.,  about 
twenty-five  district  sales  managers  and  big  dealers  of  that 
new  company  held  their  first  convention  this  week.  Among 
the  various  subjects  which  were  discussed  was  the  condition 
of  the  automobile  business  in  the  United  States,  the  outlook 


in  the  various  states,  dealers'  selling  campaigns  and  the 
tablishment  of  service 


Detroit,  Mich.,  Feb.  18— A  convention  of  all  the  sales- 
men, traveling  men,  department  managers  of  the  automobile 
department  of  the  H.  W.  Johns-Manville  Co.,  located  in  the 
lower  peninsula  of  the  state  of  Michigan  was  held  at  the 
headquarters  of  the  company  in  Detroit.  The  general  con- 
ditions of  the  trade  and  more  especially  those  lines  handled 
by  the  company  were  discussed.  The  meetings,  at  which 
about  forty-five  men  of  the  sales  organization  took  part 
were  presided  over  by  Edward  A.  Cassidy,  general  manager. 

Truck  Club  Discusses  Recording  Instruments 

New  York  City,  Feb.  17— "Effects  of  Self-recording  In- 
struments in  Increasing  Deliveries  and  Decreasing  Repairs" 
was  the  subject  discussed  at  the  regular  monthly  meeting  of 
the  New  York  section  of  the  Motor  Truck  Club  of  America, 
held  tonight  in  the  auditorium  of  the  Automobile  Club  of 
America.  Three  papers  were  submitted.  One  written  by 
H.  A.  Long,  general  manager  of  the  Service  Recorder  Co., 
Cleveland,  O.,  was  read  hy  V.  E.  B.  Fuller,  1  ocal  manager 
of  the  same  company,  in  the  absence  of  its  author.  Another, 
written  by  Gridley  Adams,  advertising  manager  of  the 
Stewart  Warner  Speedometer  Corp.,  Chicago,  was  read  by 
the  club  secretary,  F.  Nelson  Carle.  The  third  was  prepared 
and  read  by  E.  McGuirk,  sales  manager  of  the  American 
Taximeter  Co.,  New  York  City.  Arthur  Mayer  of  the 
Sneedograph  Corp.,  New  York  City,  cited  several  instances 
where  companies  using  the  instruments  manufactured  by  the 
Speedograph  company  on  their  trucks  had  been  enabled  to 
denote  serious  irregularities  of  operation  and  save  consider- 
able money  as  a  result. 

None  of  the  papers  presented  described  the  Instrument*  mad. 
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by  the  respective  companies,  but  discussed  their  application  and 
cited  case*  where  their  use  had  enabled  owners  to  know  Just  what 
their  trucks  were  doing  when  out  on  Ionic  trips :  to  detect  over- 
speeding  .  excessive  loading  and  unloading  times,  loafing  on  the 
routes  and  more  than  1-hour  lunch  period*. 

Mr.  Long  defined  truck  recording  devices  as  some  form  of 
instrument  which  records  time,  mileage,  speed,  temperature.,  gaso* 
line  or  oil  consumption,  or  some  combination  of  these,  and  which 
provides  a  permanent  record  in  the  form  of  a  tape  or  chart. 
There  are  two  types  of  such  Instruments,  one,  which  is  o|>erated 
from  the  wheel  through  a  flexible  shaft,  and  the  other,  self-contained 
and  having  no  connection  with  any  moving  part  of  the  vehicle. 

Mr.  McOuirk  touched  briefly  on  the  development  of  the  tuxlcnb 
and  Its  recording  device,  and  stated  that  the  taxlcab  business  hud 
ln-cn  made  possible  only  by  the  use  of  a  reliable  recording  ilevlc*. 
The  fares  are  calculated  from  the  cost  of  operation  per  mile,  as 
shown  by  the  recording  Instrument.  In  a  similar  manner  no  truck 
operator  can    say   positively   Just    what  his  cost   of  operation  is 


unless  his  vehicles  are  equipped  with  some  sort  of  device  which 
registers  aix/urately  the  mileage  covered  each  day.  This  point 
was  forcibly  brought  out  in  the  paper  of  Mr.  Adams,  who  cited 
an  example  showing  the  great  variance  of  cost-per-ton-mlle  figures 
when  the  mileage  was  guessed  at  instead  uf  being  determined  from 
some  type  of  reliable  recording  Instrument. 

Utile  discussion  followed  the  reading  of  the  three  papers.  Q.  H. 
Pride,  of  the  Heavy  Haulage  Co.,  of  this  city,  however,  stated  that 
he  did  not  believe  In  Instruments  of  this  nature,  because  In  his 
belief,  there  are  none  made  which  cannot  be  tampered  with  and 
put  out  of  commission  or  circumvented  In  some  manner.  He  be- 
lieves In  a  truck  owner  knowing  his  business  so  thoroughly  that 
no  mechanical  devices  are  necessary  to  determine  Irregularities  of 
uperation. 

The  next  meeting  will  be  held  on  Wednesday  evening.  March  17, 
at  the  Automobile  Club  of  America.  J.  K.  Cassldy.  of  the  Costal 
Transfer  Service  Co..  Inc..  New  York  City,  will  present  a  paper 
on  Traffic  Problems  as  Found  In  the  Operation  of  Motor  Vehicles. 


Horizontal  Shocks  with  Cantilever  Springs— Flame- Welded  Clips 

(Continued  from  page  361) 


which  the  vertical  component  ia  the  principal  one,  if  it  is 
made  suitable  for  the  worst  horizontal  components  that  may 
occur.  But  I  suppose  you  let  this  pass,  in  default  of  some- 
thing better,  because  it  is  common  practice  to  have  the  front 
springing  harder  than  it  ought  to  be  and  helping  it  out. 
if  pneumatic  tires  are  used,  by  having  these  softer  than  they 
ought  to  be.  You  admit,  of  course,  that  the  proposed  make- 
shift still  leaves  the  problem  of  doing  better  for  commercial 
vehicles  with  solid  front  tires,  and  meanwhile  it  argues  pretty 
strongly  for  using  solid  rear  and  pneumatic  front  tire*  as 
done  by  express  companies  and  many  private  users  of  1  to  2 
ton  wagons. 

Trusting  that  our  discussion  will  stimulate  others  to  turn 
a  few  persistent  thoughts  in  the  same  direction,  I  remain,  as 
ever,  truly  yours, 

New  York,  February  20,  1915.  ALTER  Eoo. 

Mr.  Ego's  letter  certainly  clears  the  ideas  with  regard  to 
the  need  of  separating  the  vertical  and  horizontal  functions 
of  a  compound  spring.  Only  with  regard  to  the  suggested 
front  spring  construction,  Fig.  21,  an  exception  may  be 
taken.  It  is  a  combination  spring  in  another  sense  from  that 
previously  used.  The  spring  here  yields  obliquely  in  the  av- 
erage direction  of  a  compound  shock,  and  it  will,  as  contended 
and  admitted,  be  a  little  hard  for  purely  vertical  shocks.  It 
will  also  be  too  soft  for  the  severest  horizontal  shocks,  if 
the  rear  load  of  the  vehicle  is  much  greater  than  the  front 
load.  It  is  a  compromise — with  a  parallel  in  the  front  wheels 
of  bicycles  and  in  some  early  automobiles.  But  there  is  a 
strong  probability  that  horizontal  shocks  of  front  axles  are 
considerably  milder  than  they  can  be  figured,  on  account  of 
the  degree  of  flexibility  always  existing  in  vehicle  frames 
and  in  wheels  which  perhaps  delays  the  transmission  of  the 
momentum  from  the  rear  mass  of  the  vehicle,  in  some  meas- 
ure, till  after  the  road  obstacle  has  been  passed.    The  free 


rig.  1IB — Details  of  flame-welded  box-clip  as  used  for  construction, 
shown  In  Fig.  1|A 


rotation  of  front  wheels,  without  retardation  due  to  the  in- 
ertia of  the  power  transmission  mechanism,  should  also  have 
this  effect.  It  is  therefore  believed  that  a  construction  of 
the  general  character  shown  in  Fig.  21  would  help  materially 
to  cushion  the  shocks  now  usually  brutally  resisted  in  the 
spring  clips  and  the  front  pivot  pins  and  from  the  latter 
transmitted  to  motor  and  load,  and  that  it  would  do  this 
also  in  the  case  of  commercial  vehicles  with  hard  tires. 

Flame-Welded  Clipa 

On  the  clip  construction  shown  in  the  corrected  Fig.  18, 
A  and  B,  the  following  notes  will  make  the  suggested  method 
perfectly  clear.  Stamping  is  the  preferred  process  except 
for  very  heavy  vehicles  and  springs,  as  it  is  probably  the 
cheapest  and  for  light  and  medium  size  vehicles  will  produce 
clips  no  thicker  than  necessary  and  of  a  suitable  material. 
(Until  the  advent  of  chromium,  clips  made  of  Norway  iron 
were  the  best.)  Bushings  are  omitted  in  the  sketch,  also 
oilcups.  To  introduce  a  slightly  yielding  binder  element 
within  the  grasp  of  the  clip,  to  help  in  preventing  longi- 
tudinal dislocation  of  the  spring  leaves  while  admitting  the 
infinitesimal  movements  incidental  to  spring  action  in  this 
place,  the  central  portions  of  the  spring  leaves  should  be 
coated  with  a  thin-flowing  spelter  when  they  are  hot,  before 
quenching  and  tempering.  The  coated  areas  should  be  mildly 
sandblasted  to  produce  a  suitable  degree  of  roughness.  The 
interior  walls  of  the  casting,  forging  or  stamping  should  be 
corrugated  in  the  manner  shown  to  conform  somewhat  with 
the  slightly  rounded  edges  of  the  spring  leaves.  The  top  of 
the  clip  should  be  split,  the  split  to  overlap  with  chamfered 
edges  if  necessary. 

To  assemble,  the  clip  is  pried  open  sufficiently  for  the  in- 
sertion of  the  leaves.  One  or  two  thin  brass  shims  are 
wedged  in  at  the  top.  The  clip  is  then  clamped  firmly  around 
the  spring,  and  the  split  is  closed  by  autogenous  welding,  the 
clamp  staying  on  till  the  joint  is  cold.  No  pin  is  used.  If 
it  is  found  necessary  at  any  subsequent  occasion  to  take  the 
spring  apart,  the  joint  is  sawed  open. 

Additional  security  against  slipshod  workmanship  in  the 
welding,  and  in  the  case  of  heavy  vehicles,  may  be  obtained 
by  forming  the  top  of  the  clip  with  suitable  cut-outs  at  both 
sides  of  the  split  and  welding  a  locking  piece  L  into  the 
space  thus  formed,  the  clamp  being  used  as  before  and  weld 
metal  as  needed.  Similar  methods  could  be  devised  for  clip- 
ping a  spring  to  an  axle  with  some  gain  in  strength,  neatness 
and  cost  over  present  methods,  but  other  forms  of  construc- 
tion may  be  better  worth  trying  where  it  is  desired  to  allow 
the  spring  a  slight  rocking  motion  on  the  axle,  so  as  to  ob- 
viate torsion  of  the  leaves,  as  now  done  in  many  French  cars 
and  in  some  trucks. 
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TniRTY  Nationalities  Represented— 
Between  December  15  and  Febru- 
ary 10  18,200  men  have  applied  to 
the  Board  of  Commerce,  Detroit, 
Mich.,  seeking  employment.  They  have 
been  classified,  and  according  to  the  rec- 
ords they  represent  thirty  different  na- 
tionalities. Of  the  total  7,155  were  skilled 
or  semi-skilled  workers  and  11,045  could 
not  be  listed  under  any  special  trade, 
mostly  being  laborers.  Among  the  7,155 
listed  unemployed  a  large  percentage 
came  under  the  automobile  and  its  allied 
trades  classifications — 21  per  cent,  being 
semi-mechanics,  4  per  cent,  full  mechan- 
ics, 7  per  cent,  automobile  body  trade 
workers,  9  per  cent,  machine  operators,  5 
per  cent,  foundry  workers,  3  per  cent, 
sheet  metal  workers,  13  per  cent,  workers 
of  building  trades,  6  per  cent  office  work- 
ers, 5  per  cent,  domestics,  3  per  cent, 
drivers,  20  per  cent,  laborers  speaking 
English  and  4  per  cent  miscellaneous. 

Paige     on     24-Hour    Schedule— The 

Paige-Detroit  Motor  Car  Co.,  Detroit, 
Mich.,  is  now  working  on  a  24-hour 
schedule,  with  three  8-hour  shifts. 

Swinehart  Planning  Addition  —  The 
Swinehart  Rubber  &  Tire  Co.,  Akron,  O., 
is  having  plans  made  for  a  3-story  rein- 
forced concrete  and  brick  addition.  60  by 
130  feet,  to  be  built  at  a  cost  of  $75,000. 

Pennsylvania  Increases  Force. — The 
Pennsylvania  Rubber  Co..  Conshohock- 
ton,  Pa.,  will  increase  its  force  from  800 
to  1,400  as  soon  as  the  company's  new 

Uketplace°lnE2eteekThiS  expKted  to 
F.  &  H.  Wire  Wheel  in  Springfield— 
The  F.  &  H.  Wire  Wheel  Co.  is  moving 
its  plant  and  offices  from  Columbus,  O.. 
to  Springfield,  O.,  on  account  of  increased 
manufacturing  facilities  and  other  in- 


It  will  have  at  its  disposal 
a  much  larger  plant  with  greater  facili- 
ties for  machine  work  and  assembling. 

Ford  Building  in  Buffalo— The  Ford 
Motor  Co.,  Detroit,  Mich.,  has  had  plans 
prepared  for  an  assembling  plant  in 
Buffalo,  N.  Y.,  which  will  be  200  by  450 
feet  in  size,  four  stories  and  basement, 
of  reinforced  concrete,  and  will  be 
erected  on  a  site  at  Main  street  and  the 
New  York  Central  Railroad  Belt  Line, 
at  an  estimated  cost  of  about  $400,000. 

Kramer  Leases  Bailey  Plant— The 
Kramer  Auto  &  Carriage  Co.,  Lancaster, 
Ta.,  has  been  incorporated  with  a  capital 
stock  of  $5,000  by  I.  N.  and  G.  R. 
Kramer,  of  Goodville,  Pa.,  and  Edward 
McLaughlin,  of  Lancaster,  to  manufac- 
ture vehicles  and  commercial  automobile 
bodies.  It  has  leased  the  former  factory 
of  S.  E.  Bailey  &  Co.,  on  North  Queen 
street,  Lancaster.  Edward  McLaughlin 
is  president,  and  I.  N.  Kramer,  purchas- 
ing agent. 

Wagner  Resilient  Purchases  Plant — 

The  Wagner  Resilient  Wheel  &  Tire  Co., 
Chel  sea,  Mich.,  which  was  organized  in 
Chicago  last  year  under  the  laws  of  the 
State  of  Michigan,  with  a  capital  stock 
of  $500,000,  has  purchased  the  plant  for- 
merly occupied  by  the  National  Peat 
Fuel  Co.,  and  will  start  manufacturing 
within  a  short  time.  The  officers  of  the 
company  are:  W.  F.  Wagner,  president; 
T.  E.  Russell,  vice-president;  A.  C.  Baird, 
secretary-treasurer.  These  officers  and 
Wm.  T.  Ferguson  and  G.  H.  Karicofe 
makeup  the  board  of  directors. 

To  Mfr.  Safety  Fenders  in  Columbus— 

The  Interstate  Automatic  Safety  Fender 
Co..  Columbus,  O.,  has  been  organized 
with  a  capital  of  $10,000  for  the  purpose 
of  manufacturing  and  selling  fenders  for 


motor  trucks,  under  the  patents  held  by 
the  Automatic  Safety  Fender  Co.,  of 
Chicago.  It  is  planned  to  open  a  factory 
in  Columbus  and  to  cover  the  states  of 


Ohio,  West  Virginia  and  Kentucky. 
Offices  have  been  opened  in  room  74, 
Ruggery  Bldg.  J.  V.  Morgan  is  presi- 
dent; J.  B.  Moore,  vice-president;  E.  J. 
Kinnison,  secretary,  and  Peter  Napier, 
treasurer. 

Producing    Light    Car  Motors — The 

plant  of  the  Milwaukee  Machine  Tool  Co.. 
Sixtieth  avenue  and  Mitchell  street,  West 
Allis.  Wis.,  which  passed  into  the  pos- 
session of  the  Kearney  &  Trecker  Co., 
milling  machines,  several  years  ago,  is 
now  devoting  practically  its  entire  atten- 
tion to  the  production  of  gasoline  motors 
for  small  cars.  More  than  2V4  years  of 
experimentation  was  undergone  before 
the  motors  were  placed  on  the  market 
The  trade  name  of  "Le  Roi"  has  been 
adopted  for  the  engine,  which  is  built  in 
two  sizes.  2%  by  4  inches  and  3H  by 
l's  inches  bore  and  stroke. 

Ray  Held  Arranges  for  Large  Produc- 
Vi? nTThe  Rayfield  M°tor  Co.,  Chrisman, 
III.,  has  completed  arrangements  to  pro- 
duce the  Rayfield  "20"  in  large  quanti- 
ties. The  engines,  transmissions  and 
axles  will  be  supplied  by  the  Pittsburg 
Model  Engine  Co.;  the  bodies  and  tops 
will  be  built  in  Indianapolis;  the  hoods, 
fenders  and  radiators  will  be  made  in 
Detroit;  wheels  will  be  built  in  Columbus 
O.;  springs,  in  Chicago,  and  the  frames 
in  Milwaukee;  the  final  assembly  will  be 
made  at  tho  Rayfield  Motor  Co.V  plant 
at  Chrisman,  and  the  Great  Western 
Automobile  plant  at  Peru.  Ind.  With 
the  two  plants  in  full  operation,  it  will 
give  the  company  a  capacity  of  at  least 
nfty  cars  per  day.  The  company  has 
seventy-five  agencies. 


The  Automobile  Calendar 


Feb.  22-25. 
Feb.  22-17. 

Feb.  22-27. 


Feb.  22-28. 

Feb.  23-27. 

Feb.  22-27. 

•••it  >i 
t 

Feb.  23-27. 

Feb.  24-27. 

.27.... 


Mar.  1-5. . . 
Mar.  1-6... 


Mi! 

Mar.  2-9. 


.  .Allentown,  Pa.,  Show. 
.  Duluth,  Minn.,  Show,  Audi- 
torium. 

.New  Haven.  Conn.,  Show, 
Second  Regiment  Ar- 
mory :  W,  N.  I,lndsay. 

.South  Bethlehem.  Pa., 
Show.  ColLseum ;  J.  L 
Elliott. 

.Tork,  Pa.,  Show,  Coliseum 
Hall. 

.  Syracuse,  N.  T.,  Show. 
Armory,  Syracuse  Auto 
Dealers'  Assn. ;  H.  T. 
Gardner,  Mgr. 
Ft.  Dodge,  la..  Show.  Ar- 
mory, C.  W.  Tremaln, 
Sec. 

.Freeport.  111.,  Show.  Free- 
port  Automobile  Show  Co. 
,  .Ban  Francisco.  Cal.,  Pana- 
ma-Paclflc  Exposition. 
Grand  Prix*  Race,  Pana- 
Pnclflc  Exposition 
Promoter.  Pan- 
lc  Exposition 

. .  Wllkesbarre,     Pa  .  Show. 

Vehicle  Trades  Ann 
.  .Fargo.  N  D  .  Show.  Armory. 
..Benton      Harbor,  Mich.. 
Show.    St.    Joseph  and 
Benton  Harbor.   St  Jo- 
seph Oarage,  St.  Joseph. 
..Charlotte.  Mich..  Show. 
,  .Brookh  n.  N   Y  ,  Show.  Mo- 
tor  Dealers'   Assn.,  2Jrd 
Armory. 


Mar  3  Albany.  N.   Y..  Associated 

Garages  of  America,  Gen- 
eral Convention. 

Mar.  S-4-5-S.  St.    Joseph.    Mich..  Show, 

St.  Joseph  Auto  Co. 
Bldg\ 

Mar.  t-C  Springfield.    Mann,,  Show: 

J.  H.  Graham. 

Mar  (1  San   Francisco.  Cat.  Van- 

derbilt  Race.  Panama - 
Pacinv  Exposition 
Grounds. 

Mar.  (-13  Boston,  Mass..  Show.  Me- 
chanics Bldg..  Boston 
Auto  Dealers  Assn.,  Bos- 


\  rn. 


•.  e-i». 

8-13. 


Mar.  8-13.  . 
Mar.  S-13.  . 
Mar.  13-20. 


Mar.  14 


.New  York  City.  Made  In 
the  U.  S.  A.  Exhibition. 
Grand  Central  Palace. 

.Indianapolis,  Ind.,  Annual 
Spring  Opening.  Indian- 
apolis Auto  Trade  Assn. 

.Des  Molncs,  Is.,  Show. 
C.  O.  Van  Vllet. 

.Utlca.  N.  Y..  Ultra  Auto- 
mobile Trade  Assn. 

-Harrisburg,  Pa_,  Show 
Arena,  Harrisburg  Deal- 
ers' Assn. 

.San  Francisco.  Cal.,  Pana- 
ma -  Pacinc  Cup  Race. 
Panama  -  Pacinc  Exposi- 


tion Co. 


Paclllc  Exposl- 


Mar  17   Venice,    Cal..    Cal.  Grand 

Prix.  ann-Mlle  Road  V 

Mar.  17-20  Elgin.    111..  Show. 

Tidmnndi,  Mgr 

Mar.  21.27  Bangor.  Me..  Show. 

Auditorium. 

A&r»  Calumet,  Mich.,  Show.  Coli- 
seum. 

April  3  Paterson.     N.     J.,  Show, 

Auditorium,  R.  A.  Mit- 
chell. 

Apr.  It  Manchester.     Eng  ,  Show, 

Ice  Palace,  Nortli  of  Eng- 
land Motor  Shows,  Ltd 

M«y  17-18  Boston.  Mass.,  A.  A.  A.  An- 
nual Meeting 

May  29  Indianapolis,  Ind..  500-Mile 

Race.  Indianapolis  Motor 
Speedway. 

Jun®  *  Caleaburg,     III.,    Two- mils 

Track  Meet. 

June  19  Chicago,      111..      r.00  -  Mile 

Race,  Chicago  Speedway 

Jun*  2'  Sioux  City.  la..  Track  Meet 

July   Tacoma.  Wash..  Road  Race 

Aug  Milwaukee.  Wis..  Indepen- 
dent  Petroleum  Market- 
ers' Assn.  of  the  U  S 
1915  Convention  in  Mil- 
waukee. 

....San    Francisco,    Cat,  Trl- 
SUte  Good  Roads 
Third  Annu  ' 
Aug.  20-21  Elgin.  III..  Ro_„ 

8*Pt-,°-n ^TernaTSTr^En^eer/n". 


Aug.  2-3. 
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Motor  Men  in  New  Roles 

MKERS  Empire  Commercial  Mgr— 
I.  B.  Meers  has  been  appointed 
mercial  manager  of  the  Empire 
Automobile  Co.,  Indianapolis,  Ind. 
Entering  upon  his  new  duties  Mr.  Meers 
is  now  on  an  extended  trip  through  the 
West  in  the  interests  of  the  Empire  com- 
pany, with  which  he  was  formerly  con- 
nected as  export  sales  manager. 

Bishop  Joins  King — R.  P.  Bishop  has 
been  appointed  assistant  sales  manager 
of  the  King  Motor  Car  Co.,  Detroit. 
Mich.  He  was  formerly  sales  manager 
of  the  Cutting  Motor  Car  Co. 

MctIs  Heads  Springfield  Buick — G.  A. 

Mcvis  has  been  appointed  manager  of 
the  Springfield  Buick  Co.,  Springfield. 
Mass.  The  company  will  move  to  G50 
Main  street  on  or  about  March  1. 

Hanks  Heads  Indianapolis  Westing- 
house — The  Westinghouse  Electric  & 
Mfg.  Co.  has  opened  a  sales  and  service 
station  in  charge  of  M.  W.  Hanks  at 
427  North  Meridian  street,  Indianapolis, 
Ind. 

Green  Resigns  from  Speedwell— C.  R. 

Green  has  resigned  as  chief  engineer  of 
the  Speedwell  Motor  Car  Co.,  Dayton,  O., 
and  has  accepted  a  position  in  a  similar 
rapacity  with  the  Mead  Engine  Co., 
Dayton,  O. 

McCleary  Heads  Dodges'  Metallurgy 
Dept. — Dodge  Bros.,  Detroit.  Mich.,  re- 
cently completed  extensive  additions  and 
changes  in  the  metallurgical  department 
of  the  plant.  F.  E.  McCleary  is  in 
charge  of  the  department. 

Hockaday  Mgr. — Ray  HocVaday.  of 
Wichita,  Kan.,  will  be  the  mannger  of 
the  Hutchinson  (Kan.)  branch  of  the 
Hockaday  Automobile  Supply  Co.,  to  be 
opened  March  1.  The  firm  will  take  the 
building  at  27  Sherman  east. 

Simpson  Apportion  Mgr. — B.  A.  Simp- 
son, during  the  last  G  years  with  the 
Omaha  (Neb.)  Buick  agency,  has  been 
appointed  manager  of  the  retail  busi- 
ness of  the  local  Aoperson  Jack  Rabbit 
Automobile  Co.,  2417  Furnam  street. 

McGiehan  Resigns  from  Motz— T.  II. 
McGiehan,  vice-president  and  general 
manager  of  the  Motz  Tire  &  Rubber  Co., 
Akron,  0..  has  resigned  his  position, 
effective  March  1,  to  go  in  the  rubber 
supply  business  in  New  Orleans.  Hp  will 
represent  several  tire  and  sundries  manu- 
facturers. 

Keir   Troy    Wagon    Representative — 

J.  L.  Keir  has  been  appointed  manufac- 
turers' agent  for  the  Troy  Wagon  Works 
Co.,  Troy,  O.  His  officeH  are  in  the  Ab- 
bott Bldg.,  Broad  and  Haee  slreets,  Phila- 
delphia, Pa.  He  vill  handle  Troy  motor 
truck  trailers,  reversible  tractinn-drawn 
wagons  and  dump  wagons. 

Quinn  Pittsburgh  Goodyear  Mgr. — 
J.  M.  Quinn  is  the  new  manager  of  the 
Pittsburgh  (Pa.)  branch  of  the  Goodyear 
Tire  &  Rubber  Co.,  5952  Baum  Boule- 
vard. He  succeeds  W.  A.  Hazlett.  who 
wu  recently  promoted  to  the  position  of 
manager  of  the  Goodyear  branch  in  De- 
troit. 


Campbell  Club  Treasurer — H.  F.  Camp- 
bell, treasurer  of  the  Stutz  Motor  Car 
Co.,  Indianapolis,  has  been  elected  treas- 
urer of  the  Columbia  Cluh,  Indianapolis. 
The  Columbia  is  one  of  the  oldest  clubs 
of  Indianapolis,  and  its  membership  in- 
cludes a  large  proportion  of  the  success- 
ful business  and  professional  men. 

Former  Packard  Men  Mnk-  Change — 
G.  S.  Loomis  and  W.  F.  Winklemann, 
formerly  connected  with  the  Packard 
Motor  Car  Co.,  Detroit,  have  lieen  ap- 
pointed general  manager  and  sales  man- 
ager, respectively,  of  the  Southern 
Motors  Co.,  agent  for  Packard.  Hudson, 
Dodge  and  Detroit  electrics,  Louisville. 
Ky. 

Morris  Joins  Moon — J.  C.  Morris,  for- 
merly manager  of  the  Johns-Manville 
Co..  Seattle,  Wash.,  for  the  entire  North- 
west, this  week  signed  a  contract  with 
the  Moon  Motor  Car  Company,  of  St. 
Louis,  to  handle  the  company's  automo- 
biles in  the  Northwest.  He  assumes  en- 
tire charge  of  that  district,  selecting 
agents  in  Washington,  Oregon,  Idaho, 
Montana  and  Colorado. 

Kempff  Heads  Harrisburg  Fisk— The 
Fisk  Rubber  Co.,  of  New  York,  has  leased 
the  storeroom  at  19  South  Third  street, 
Harrisburg,  Pa.,  and  will  open  a  local 
factory  branch  and  service  station 
March  1.  E.  P.  Kempff,  formerly  with 
the  Front- Market  Motor  Supply  Co.,  will 
be  in  charge.  C.  D.  Whitney,  district 
representative  for  Fisk  tires  in  thi->  terri- 
tory, will  be  associated  with  the  branch 
and  make  the  Harrisburg  store  his  head- 
quarters. 

Garage  and  Dealers'  Field 

New  Location  for  Knight  Tires — The 
New  England  branch  of  the  Knight  Tire 
&  Ruhber  Co.  has  been  moved  from  153 
to  179  Massachusetts  avenue,  Boston. 
Mass. 

Cleveland  Oakland's  New  Salesroom— 

The  Adams-Oakland  Co.,  distributer  for 
Oakland  cars,  Cleveland,  O.,  has  leased 
the  property  at  3122  Euclid  avenue  and 
will  have  erected  a  two-story  salesroom 
and  garage,  to  be  ready  in  May. 

Singer's  N.  Y.  Showroom  Opened — 
The  Singer  Motor  Co.,  Long  Island  City, 
N.  Y.,  has  taken  a  showroom  nt  the 
northeast  comer  of  Sixtv-ftrst  street  and 
Broadway.  The  store  was  opened  Feb- 
ruary 22. 

Titan  Battery  Changes  Name — Due  to 
the  existence  of  a  battery  jar  marketed 
under  the  name  Titan,  the  Titan  Storage 
Buttery  Co.,  Newark.  N.  J.,  has  changed 
its  name  to  the  General  I^ead  Batteries 
Co.  No  chanpe  whatever  in  ownership, 
officers  or  policy  is  involved. 

Thirty-two  Fords  Destroyed — A  fire 
entailing  a  loss  of  $40,000  destroyed  the 
three-story  building  nt  145  South  Cam- 
eron street,  Harrisburg.  Pa.,  occupied  by 
the  Ford  Garage  and  salesrooms.  Thirty- 
two  automobiles  were  destroyed  in  the 
Are.   The  building  is  a  total  loss. 

Burd  Piston  Ring  Agents — Christman 
&  Poole,  420-422  Jefferson  street,  Mil- 


waukee, Wis.,  specialty  distributors, 
have  been  appointed  district  sales  agents 
for  the  Burd  high-compression  piston 
rings,  covering  the  states  of  Wisconsin, 
Iowa,  Michigan.  Illinois  and  Minnesota. 

New  Smalley  Daniels  Plan— Smallcy 
Daniels,  manufacturers'  distributor,  De- 
troit, has  completed  arrangements 
whereby  garagemen  and  repairmen  can 
obtain  the  products  of  the  New  Era 
Spring  &  Specialty  Co.  at  trade  price 
without  the  necessity  of  purchasing  them 
through  the  dealer  of  the  car  for  which 
they  are  intended. 

Westinghouse  Opens  Cleveland  Store. 
—The  Westinghouse  Electric  &  Mfg.  Co. 
has  opened  a  department  for  automobile 
equipment  at  2025  Euclid  avenue,  Cleve- 
land, O.,  with  a  thoroughly  equipped 
sales  and  service  station.  S.  L  Black- 
burn is  district  manager  in  the  south- 
eastern territory  for  the  company. 

Deals  in  Waste — The  Wisconsin  Wnste 
Co.  has  been  organized  nt  Milwaukee, 
Wis.,  to  make  a  specialty  of  dealing  in 
waste  for  garages,  machine  shops  and 
factories.  The  office  is  at  228  Muskcgo 
avenue,  and  warehouse  at  256  Reed 
street.  The  owners  of  the  concern  are 
II.  E.  Jacobs  and  L.  D.  Fisher.  Waste 
will  be  sold  at  wholesale  and  retail. 

Philadelphia  Willard  Service  Station— 
The  J.  G.  Duncan,  Jr.,  Co.,  Philadelphia, 
Pa.,  official  Willard  L  B  A  distributors, 
has  openod  a  service  station  at  1311  Race 
street  in  addition  to  the  one  already 
maintained  at  131-133  South  Twenty- 
fourth  street  The  company  makes  a 
specialty  of  renting  service  batteries 
while  car  owners'  batteries  are  being 
recharged  or  repaired. 

Los  Angeles  Co*.  Consolidate— Con- 
solidation of  the  Western  Motor  Car  Co. 
and  the  California  Motor  Co.  was  effected 
recently  under  the  firm  name  of  Earle 
C.  Anthony,  Inc.,  of  Los  Angeles,  Cal. 
Both  companies  were  owned  by  Earle  C. 
Anthony  and  both  are  now  housed  in  the 
five-story  structure  at  Tenth  and  Hope 
streets.  The  new  concern  controls  the 
distribution  of  the  Packard,  Chalmers 
and  Grant  lines  in  Southern  California. 

Tire  Agencies  Recently  Established— 
During  the  past  week  reports  from  differ- 
ent localities  have  shown  much  activity 
in  the  way  of  the  establishment  of  new 
tire  agencies.  From  Seattle,  Wash., 
comes  the  report  that  John  Baisdcn,  for 
some  time  rmst  connected  with  the  United 
States  Rubber  Co.  in  that  city,  has  been 
given  the  local  agency  for  the  Goodyear 
line.  A.  M.  Peterson  has  taken  the 
agency  for  the  Batavia  tire  in  Washing- 
ton, Oregon.  Idaho,  Montana  and  British 
Columbia.  He  has  established  the  Pacific 
Tire  &  Rubber  Co.,  f.04  East  Pike  strpet, 
Seattle,  W;>sh.  A  Diamond  and  Good- 
rich branch  has  been  established  in 
Tacoma,  Wash.,  with  the  Automobile 
Supply  Co.  Ralph  De  W'itt.  414  Colum- 
bus Savings  and  Trust  Bldg..  Colum- 
bus, O..  has  taken  the  Midgley  distribu- 
tion. The  Polack  Tire  &  Rubber  Co.. 
New  York  City,  has  established  a  branch 
office  in  the  Union  Central  Bldg.,  Cincin- 
nati, O. 
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Recent   Incorporations  in  the  Automobile  Field 


Cm  nail n 

OTT»w.-C»niidi»n  Uppard-siewurt  Motor  Car  Co. 
Ltd.;  $M>,(MK>;   to  iiiauufio  ture  motor  - 
T.  A.  Bnrgen,  J.  8.  lonn,  LouU  Cote. 

IlllaoU 

Bloomisotox— Ford  Garage  Co.;  $.'.000.     F,  D. 

lluckett.  J.  C.   llarvty,  K.  E.  Donnelly. 
Cm.  iaTiMi.  gru.— i  lil.™tlBil  Auto  Biu  Co.:  $20.- 

OOu.    Adelard  Trcmblay.,  Pltrc  Gaudrean.  Louis 

Gngiwn 

Caanr  — Wcstoctt  Auto  Ralea  Co.;  110.000;  dealer. 

W,  c.  Turner.  H.  M   Grant.  J.  W,  Yanaony. 
OHtcaao — Berlin  Motor  Co.;  $2,.*>00;  manufacturing 

and  dealer  In  machinery,  tools.  automobile  part., 

T.  W.  Prindcvllle.  J.  It.  Imly.  A  J.  Schmidt. 
CiiTcaoo — Kin*  Motur  CVi  ;  $:,(i,f»oo;  dealer.    A.  P. 

Mackle.  C.   F.   Won*.  J.  W.  MacCttlchan. 
Cniraoo — Shugcr  Mfg  Co. :  $2.MK» ;  nuinufuetorer  Id 

■c(f«Hir:^.    (1.  O.  Wellington,  II.  C.  Peterson, 

E    W  Ciark 

Eorxrunt^— Cadillac  Automobile  Co.;  iwfl ;  deal- 
era     F.  P.  Keyt.  C.  H.  Erb.  O.  P.  Kent. 

Intllnnn 

Foit  Watx» — Broslua  Automobile  Co;  $3,600; 
deslrr.      Jesse    Broslu*.    Andrew    Broslu*.  11. 

Broelns 

iKularrxroua — -Adjustable  Anto  Shoe  Co.;  $10  000; 
dealers.  W.  A.  Parr.  L.  O.  OllUspy.  G.  E. 
Parr 

iKDUNtl'MLls — Scartrorougj  Mntor  Guide  Co.;  $30,- 
otxt;  sale  of  automobile  guide.  Marcel  Roca- 
roora,  I.  R.  llolycrosa.  Claude  Palmer, 

Loo.saroRr — Automobile  Accessories  Co  :  $2.1.000: 
manufacturer.  C.  K  Young.  C.  B,  Blllman.  J. 
Lalry. 

Krnturkr 

PAMJCAH— Home  Oarage;  $2,000.  F.  W  Katterjonn, 
Herbert  Melton.  W.  F.  Paxlon 

Maine 

Poitlakii — Gillette  Surety  Tire  Co.:  $1,000,000: 
rubber  roods,  machinery  and  vehicles.  A.  F. 
Jone.,  T.  L.  Croteeu. 

Ma»arho>rtt> 

Boaro.N— «  o-ot*r»tl»»  Motors  Corp.  :  $iuO.0O0  ; 
garages.  B.  C.  Bo/4,  H.  1.  Bailey,  F.  B. 
Taylor 

ttlrhlajar. 

Daraorr— American  Douhlc  Service  Tire  Co. ;  $8,000. 

Ilanlcy  Dawson.  J.  G.  and  It.  C.  Pcnnrll. 
Dbtroit    Auto  spray  Co. ;  $in,noo.    H.  11.  - 

II.  J.  Sklvlngtoo.  D.  H.  Bonttay. 
DaraotT    Cadillac  Car  Co:  $12,000;  dealer. 

Wnlker,  11.  B.  Grans.  Fraiik  and  I.  M.  Krup- 

frrj, 

PaTHoiT— Elmer  W.  Brown  *  Co.;  $H.<X.lO:  acee*. 
•cry  dralrr.  K.  W.  Brown,  Cbrlatlao  Rasmus- 
•en.  O.  II.  Dawson. 

DarxntT— Magee  Sheet  Metal  Machinery  Co. :  $10.- 
000;  to  manufacture  sheet  metal  wiring  ma- 
chines specially  used  lu  wiring  fenders.  W.  R. 
and  B.  R.  Magee,  F.  W.  Atkitwon- 

Daraotr— Bonier*  CarlmrviiT  Co.;  $10,000;  mano- 
farton-r  D.  O.  Hrara.  1.  H.  Mnx,  J.  F. 
HoiiM-rTille 

MlMtmnrl 

KaMata  Ctrl — Rotary  Valve  Mf*.  Co.:  $2r^).0O0 : 

manufnctnrrni.     C.   H.  JotM*H,   J.   M.  Barirocr. 

L.  A.  Shrmian. 
La  llusiii — «i«t   Subtirtmo   (laracit   Co. :  drakr. 

II.  n.  How.  c.  C  Olll.t^r.  ||.  L  McCnniH-ll. 
St  Iy>n»— Hur«.r  Motor  Co  of  St.  LonU;  $r..«Ki0: 

drali-r.     Mary  and   Fi-rdlnaivl   Burtrr,   J.  II. 

Plaltif\tT. 

Br.  Loli»    Coif-  Artxwnat  AntomoMl?  Co.;  $10,000; 

dralrr.  W  B.  Ilnnt.  Wro.  Srhmldt,  VA,  Ward. 
St.  I>octa— liillliam  Motor  Oar  Co.;  $10.0uo;  dealer 

F.  R.  Tntr.  F.  C.  Olllbam.  II.  W.  Blods-.tt.  Jr. 

1U»T  OaiNOS — Mnrm r  C».  of  New  Jeraey;  $MI.OOO; 
general  nutomohlle  bn«lneiia.  G.  F  KalllHTir, 
W.  F.  Hobble.  Jr  :  W.  A.  Boone.  Kant  Orange. 

*■"*««•  <"»r»e-.  in.-;  $10,000.    J.  H.  Will. 

J.  J.  Will..  G.  F.  Bratidentingb. 

Xew  York  CftF 
Naw  Yoik — AeroCoahlon  Tire  To.;  $7.'.o  000  ;  man 
nfa.-tiirer      J,    A.   I*  Da««.   F.   Hauae,  <l.  A 
Le  Dam.  W.  ».   l.oeke.  W,  L.  Blddle.  M.  I). 
Callli,..  E.  M  Orlra. 
N«w  Yo«k    Antl-Pnnrtnre  Corp  :   $20,000:  llqtild 
i™.      C.    M     Stanton,    in:.  Berkeley 


•.r.w   York — Brl.ktMr't  Aulo  Supply   Co.;   $i.0O0 ; 

dealer.    Norman  Brtiknrr,  Mae  Brliknrr,  llor- 

iwin  Wld<n>aky,  1741  Eaat  12th  afreet. 
N«»   Vui« — W.  H.  Cabo  Co.:  $10,(HJ0;  to  let  ■• 

agent  for  manufaetarera  of  Hmltli  motor  wheel. 

ete.     W.    II,   CabD,   226  W.   7>Hb  atreet.  New 

York  City;  J.  II.  Iloliba.  T.  J.  Canty. 
New    York — Crwne  Motor  Trucking  Co;  $6,000: 

motor  tmcklng.    J.  M.  Greene,  A.  A.  Sebwarrx, 

It.  Knxtmau. 

Saw  Yobk — llamea  Auto  Aoeeaaorle* ;  $;.000;  de«l- 

ft.      N.   E.    May.    tlOO   WhI    1  H.'ld   atreet.  Sew 

York  City;  S.  K.  Glnberg.  II.  8.  Ilovbbelroer. 
Ngw   Yokk—  Hilltop  Antomohll«   Station;  $l«,WO: 

general    garage    bualneas       I^urtli  Jobanaen, 

Margurete  Jobanaen.  R.  B.  Hand 
\gw    Y.ikk — JelT.ryiMjn    Anto    Van    Co.:  $1,000; 

trnrting      Uldor  Smith,  S.  Petkln.   11.  Portt, 

43   E.   1121b  atreet. 
Ni«    V oajt  — — Tbe  John  Mano  Co.:  $1,000;  dealer. 

John  Mano.  0.  II.  Miller,  Loula  Ceaky.  all  of 

:!.-..-.  Weot  r.Tth  street. 
Ni*   Y'oiik — I.nunlen   Co.;   $100o;  manitfaetnrlng 

eleetrle   and    gaaollne   autoiooiillea    ami  appll 

an^-».      Martin    Uproan,    Kmma    l'llman.  K 

Manuel,    I,.    Meyer;   attornevn.   McLaughlin  A 

Stern.   1.%  William  atreet. 
Saw  York — Islington  Salia  Or;  $10.0< 

M.  J.  Swetland,  A.  T.  Hmltli.  F.  P. 

of  239  w.  Mtli  atreet. 
N«w    Yo»x--Mutoal    Motor    Sale.    Co.;  $25,000; 

dealer-.    Geo.  Oianne.  22."  W.  Englewood  are., 

Enrlrwood.  N.  J.;  W.  H.  Biiehler.  J,  B  Kalnuik. 
N«w  Yo»K — New  Deor 

l«X>;  mannfactuni 

«ttr.  t  ;  M.  L.  EH 

MeGovern. 

Vtw  YotK — Otermnn  Cuahloa  Tire  Co  ;  $1.-0,000; 
to  manufaetnre  tire.,  rim.  and  other  automobile 
aece*Horle*.  Max  C.  fuertnan  2.'.0  Writ  Mtb 
»tr«et,  New  York  <  lty .  <"  A.  Ta»»lg.  W.  H. 
Lewlber.  43  Cedar  »tr. et. 

Vmr   York    Kadlater  n\  Co.;  $10,000; 
turer  cbemlenl  wdutfon  for  r>-r«ilrtng  a 
radiator..     C,   S,   (!. Health.   W.   A.  Ilarrl.on. 
I,.  II.   Perk.  Whlte.tone.   N.  Y. 

New  Y<i»it — Hellalib.  N.  Y.  A  Brooklyn  Anto  De- 
livery Co .  ;  $t,0flo;  trucking.  C.  fv.hen.  2011 
Ant.terdnm  aventte  ;  I,.  B.  Cnrhart.  D.  Katrman. 

N'gw  Y'oiiK — Ridgrwond  Automobile  Co.;  $.">0O  ;  deal- 
er. A.  J.  I..  Knight.  F  t'.  Kreuacber,  R.  S. 
Kreii.cber.  both  of  23U.*<  Silver  atreet.  Rldge- 
wrjod,   N.  Y. 

Vgw  Y'niK — Royal  Eleetrle  Motor  Co.;  $51,000; 
dealer.  Ahr  Zwonltiky,  174  Ko.eluako  atrrrt, 
Brooklyn:  Naake  Joflfe,   M  Scbwarta. 

Vara-  York. — Spender  Automobile  Co.;  $10,000; 
dealer.  Iliury  S|»-ugler.  331  St.  Nlcholaa  ave- 
nue: Gnatnve  Snp|.-r,  K    E  Brnenille. 

New  York — Terras  City  Motor  Oar  Co  ;  $2*.000; 
dealer.  R.  S  Omant.  1 Warburton  avenue. 
Yonkera:  Wwidruff  Smith.  H.  B.  Mook. 

Saw  YoaK— vita«i>ark  Corp.;  $10,000:  Ignition  de. 

Vic-,  for  automobile*      F.   C.   S«  li.id.lil.  It.xlerle 

Wellroan,  F.  A,  Mc«urk.  all  of  lr.  Wall  atreet, 
New  York  City. 
Saw  York  — i:;nt>  street  Garage;  $-.000.  Mendtek 


.  17711  Broadway:  J.  T. 


all  of  3242"Br'.«dwoy 


W.   W  dole. 


\ew  Yorlf 

iTim-a— Cole  Garage  Co  :  $12,000. 

John  Hovann.-  J.  A.  Sbcrwor.1. 
Brook  vis— Anto  storage  Co  .  $.vio.     nenry  Ben 

der.  Geo.  Jung.  D.  J.  EnnU.  3514  Eaat  2d  atreet. 

Brooklyn. 

Brooklt>— Baker  Electric  Motor  Service;  $20,000; 
dealer.    F   A,  Jannlekj.  !«w,  Fa-terti  Parkway. 
Brooklyn:  Frederick  Bower..  II.  It.  Shear*. 
HnooKLT*    Bergen  Tavl  Cab  Co  :  $l.r>O0i  taxlcab 
biultie...     II.  Welngold,  mi  Enwtr-i 
Ilrtmklyn;  Jna.  Shapiro.  M  Miller 
Bhooki.ts — Rr'.ihlyn   a:  I^ong   I.lan<l   Auto  Aaaoel- 
atea:    $2o.(KKl ;   dealer.      A.    .1.    Farrell  117* 
Betlford  avenue ;  C.  F.  Bntt.  II.  P.  I.umley. 
Brooklyn— Imjanlln  Robber  Co;  $innooo;  tlr«>a, 
till...  arreuorlea.     F.   B.  and  F.  11.  Hotcbeon, 
Henry  IMiJardln   3303  Glenwnod  lload.  Brooklyn. 
Bgnnxt.vN — I^wl.  tt).  t«-Cnld»er  ;     $2,000  : 
K.  S.  Caldwell.  Hue  Itc  St.  Dellv,  Far 
way.  X.  Y.  :  G.  C.  Dleti.  G.  W.  I>-wl» 

Ttdd  Ave.  Garage  A  Ma.blne  Co.;  $*,. 
Goldfarb    .'.   B.-kman   .treet.  Sew 
York  City:  R.  K.  Alll.on,.  <>.  E  Wel.llleb. 
Ri  rTAin — Frlck  Auto  Sale.  Ciwp.  :  flO.Onvt:  dealer. 

J.  I..  Frlck.  F.  H.  Pickett.  C.  It  Jackaott. 
llrn.oN— liixlaon  City  Tnxl.ab  Co.:  $3.oi.ii  ;  tailcab 
Im.Jne...     A.    B.  .Miller.   G.   C.    Miller.   B  M. 


IK— Rett 
Abr. 


MiNaou — Glbaoa  and  Domban  Co.;  $1,000:  dealer. 

R.  M.  Glbaon,  J.  J.  Domban.  Cbaa.  Me*ieck. 
Skw  Itocna-i-fle- Saion-Tracy  Co;  $3,000:   to  man 

ofactorv  root  ova.  «te.    Wm.  AbramaoD.  823  TId- 

toD   avenue.    New   York   City:   I>.    8t raua.  U 

Rothfrld. 

PHT4WAH— Ialand  Garage;  $5,000.    U  B.  Bairtbole- 

roew.  J.  L.  Dandy. 
Ointjtu.  I>.  I.— Dlmond-Apperaott  Motor  Co.  ;  $15, 
tioo:  d..aler.   J.  R.  Dlmond.  171  W.  71at  atrtwt ; 
Tho«.  LHnwnd.  A.  C.  Warren 
It ot/tt  K.r aa ' — lUatern   Tire  A   Supply  Co.  : 
manufacturer.    J,  G.  Barclay.  W.  T. 
Arthur  Smith,  both  of  Horneatcr. 
RocB»T«a— 0.  II.  Waabburne;  $25.00C I;  d«al*r.  C. 
II.  Wa.hhtirne,  K.  P.  Waahbnrne.  E.  II.  Lamb. 

1     Steel    Wheel    Co;  »2fi,000. 

.JC  MLenuart,",il  ^ouSta** 

Ohio 

Akr.ix — Portage  Motor  Bale*  Co.:  $S,00O :  dealer 
II.  W.  PetTey.  Henry  Petley,  II.  M.  llajtelbarger. 
G.  K    Doollltle.  E.  M.  Eogll.b. 
Aaaox — Xylna  Rubber  Co.;  $S0,00O,  manof acturrv. 
II.  W.   PohleinuB,  it.  8.  McGregor.  Q.  Slater. 
J.  H.  Foeht.  W.  K,  Davlra. 
Cl.avan.iMi — Enla  Starter  Co.;  $10,000;   to  manu- 
facture .tarter,  and  other  aeoe»»orsea.     J.  T 
Scott.  D.   L.  Johnaon.   M.  C.   Byroee.    B.  « 
Robertaon.  M.  G.  McAteeuam. 
Cl.arrat-ANl> — Ijoh»e    Automobile    Improvement     Co  ; 

Richard  Rydrr.  W.  0 
r.  Matthew  Relti.  Richard  l^hiw.   K.  C. 
Wcbrmeyer. 

Cni.rHttr* — Rentlsgtcn   Anto   Bales   Co.;  $10,000; 

dealer.     C.   II.   Nblrn.   Orrln   Tharker.    W.  A. 

Jarkton.  W.  E.  Pearae.  O.  II.   M oiler. 
iRosTox-^lrontoo  Garage  Co.;  $10,000:  arre^ory 

y  r  Ed  "r?1*"^'  c  r'  w"*7'  T 

Oklathorun 

DKUattoUA  Cirr— Paige  Motor  Car  Co.;  $S.OOO ; 
dealer.  J.  T.  Wbeatly,  W.  H.  Crane.  J.  L 
Daiil.l.  all  of  Oklahoma  City. 
Ti  t  a»— JcfTery   Motor   Sale.   Co.:  $3. 


$  2-V 000 ; 


C.  R. 


a.  F.  B.  Adaina.  L. 
I'rniia;  Ivatnla 


$10,000;  dealer.  J.  M.  Stedart.  J.  F.  Seholleld 
R,  I..  Houek.  F.  W.  Ekber.  O.  W.  Mitchell,  all 
of  Portage 

Trxaa 

Daixaa— McGraw  Tire  and  Hubh..r  Co  :  $10,000, 
dealer,    C.  E.  Pumpbrey,  R.  E.  L.  Saner.  S.  I.. 

Hah 

Uioan—  Klmliall  Auto  Co.  •  $2"  OOO  ;  dealer.  N.  W 
Kimball.  W.  R.  Sloan,  Roy  Kimball.  H.  G. 
Ilayhall. 

Vlrailnla 

Noarot.K— Dlile  Motor  Co.;  $20.000 .  dealer.  B. 

It.  Wrenn.  G    D.  Taylor. 
Richmond—  Baker  Eleetrle  Car  Co.:  $3.000 ;  N.  R. 

Elrlrh.  P.  B.  Sm!th»on. 
Riiinio.M.— Ilarrl.oulmrg  Auto  Trnu.uort avion  Co.; 
$.-.0.(_>00:  motor  boa  bualne»».    A   M.  Grave*,  n. 


M  Einnger 
lltcuoxn — Motor  Air 


Hal.-.  <".  rp  ; 


i?pV-°*iL 


manttfa'  turltig  and  dealing  In  nlr  immp. 
K.  Mellarg,  7r..  pr.-.lrtent  ;  l)    B  Newton, 
retary.  t.>th  of  Roanoke. 

Wa.hlngton 

SRATTI.»    Comha    Aofomoblle    T1ee    Co.;  $100,000: 

manufacturer.     P.  S.  Comb..  A    E    Comba.  P. 

II.  Cbmba.  Jr. 
SmiTLB—  Manllou  Motor  Car  Mfg.  Co,;  $2,000,000; 

manufacturer      R.    O.    Ring.    II     B.  Behest*. 

J.  K   Srbenck,  F.  E.  James.  404  J'aibtta  Oreara 


rhanaje   la   (apltallaat  loa 

Ohio 

ft  BTa«.»Nl>— Cleveland  Motor  Car  Sale.  Co  ;  $ 2 .V 0OC 

to  $,''0.00ti. 

WI.eoa.ln 

""■•ZZ-MxXltrA  Electric  Work.;  $2.-,.0oO  to  ttOO 


Automobile     Agencies     Recently  Established 


Arliona 

Meaa      .  Maiwvll         R.  I>.  Haylesa 

Phoenix  DflgeBro.    Mi:  Arthur  Broa 

Tucvon  M*™'r"    '     •J81*1"  *  Martin 

C'allforola 

Brentwood   Oldamobile  .  .  Brentwood 

Catanci  tild.moWIt  t:  Sibwenu 
LoaAngelev  Howard  ....  L.  C.  Buxton 
Loa  Angeles  .  ...  Uxlngton  I-  C.  Ruxton 
LoaAogrtes    Moon  L.  C  Buxton 


1-ASSKXiKR  CARS 


1/--  Angeles 

Miichdl  . 

Wro  K  Rueaa  Co 

lrm.v.1 

(lld.moliil. 

t     M  IVnlmd 

Pasadena 

.  .Stearns- 

Ktilghl 

\  1.  Kyder 

Pajwlena 

Mitchell 

A.  L.  Ryder 

Paaailrn. 

1  II  l.loOl  .lc 

\V     1.    Met  ulley 

SOJI  lTilHIM' 

Jerlery    . . 

W  Milburn 

S»n  Kr»ml«.i 

Ituiobull 

i    s  CUncy 

San  Francisco 

.  Chalmer. 

M  Runnel 

Saii  Jiw 

Chmillrr 

W    1  Beu«MS 

South  CalHorniaCilvJeffery  . 

<  «rll.«-Kaulkner  h 

4'»lorad 

Kxit  

W.lket 
trie. 


Win    Ihornev   Auto  t  ., 


Uenver 


Grant 


F.   M  jai-kaon 

I  Bottenll 

<•   A.  Estabrook 

II  E.  Muinea 
S  II  Klein 
Mro-Wert  Auto 
.Mnlnla  & 
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TOP  FASTENERS— A  clever  inven- 
tion is  the  Boston  Push  and  Pull 
fastener  for  tops,  automatic  cur- 
tains or  leather  goods  of  any  sort 
or  kind.  It  consists  of  a  vert  ical  stem  at- 
tached to  one  part  and  a  ring  clinched 
to  the  other.  Just  beneath  the  head  of 
the  post  there  is  a  groove  and  the  ex- 
treme top  is  rounded  off.  The  under 
side  of  the  head  (which  is  made  almost 


New  top  faetener 

hemispherical  by  the  rounding)  has  a 
sharp  edge,  but  the  lower  edge  of  the 
groove  is  rounded  off  a  little.  The  ring 
clinched  to  the  curtain  or  other  similar 
part  is  hollow  and  there  is  within  it  a 
second  smaller  ring  that  lies  loosely  and 
can  shake  about  from  side  to  side.  This 
inner  ring  is  made  in  two  halves,  each  a 
very  small  amount  less  than  a  true  half 
ring,  and  they  are  held  together  by  a 
light  spring  action.  The  hole  in  the 
outer  part  of  the  ring  is  only  just  a 
close  (it  on  the  stem,  and  the  two  inner 
pieces  are  forced  apart  a  little  as  the 
ring  is  pushed  over  the  head  of  the  post. 
Naturally  when  any  attempt  is  made  to 
remove  the  ring  the  half  rings  slip  into 
the  groove  and  prevent  the  ring  from 
moving  further,  though  the  ring  can  be 
pushed  past  the  groove  when  going  on, 
owing  to  the  rounded  lower  edge  of  the 
groove.  The  hemispherical  head  of  the 
post  is  on  a  spring  so  that  it  can  be 
pressed  down  by  the  finger  so  as  to 
close  the  groove,  whereupon  the  ring 
falls  off  easily. — Boston  Fastener  Co., 
New  York  City. 

Ford  Ventilator  — This  is  an  attach- 


ment for  a  Ford  windshield  which  allows 
the  whole  shield  to  be  drawn  back  a 
little,  so  opening  a  slot  the  whole  width 
of  the  dashboard.  It  is  of  extremely 
simple  construction  and  has  a  latch  to 
secure  it  in  the  nor- 
mal or  closed  posi- 
tion. To  open  it  is 
only  necessary  to 
turn  the  latch  and 
pull  back  the  wind- 
shield. The  fitting 
should  be  easy  to  at- 
tach to  the  car  and 
sells  for  a  remark- 
ably low  price. — 
L.  P.  Halladay  Co., 
Strcator,  111. 

Carbureter  Air 
Heater — N  early 
every  starting  diffi- 
culty with  automo- 
bile motors  is  due  to 
poor  carburetion 
arising  from  the 
low  temperature  of 


to  the  two  terminals  shown.  A  wire  is 
run  from  the  cranking  battery  to  one  of 
these  terminals,  and  the  return  wire 
passes  through  a  switch  which  can  con- 
veniently be  located  in  the  cowl.  To  use 
the  heater  it  should  be  switched  on  about 
half  a  minute  before  cranking  and  the 
carbureter  primed  in  the  usual  way.  As 
soon  as  the  motor  starts,  the  exhaust 
pipe  heats  up  and  there  is  no  more  need 
for  the  preheater,  so  it  can  then  be 
switched  off.— Fort  Wayne  Engineering 
&  Mfg.  Co.,  Fort  Wayne,  Ind. 

Garage  Air  Compressor — A  very  com- 
pact form  of  air  compressor  for  tire  in- 
flation in  garages  is  shown  in  this  illus- 


jfiLTOBflim 


Ventilating  wlnaWMeld  for  Forda 
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Carbureter  air  heater  for  eaay  atartlng.  To 
be  Ineerted  In  hot  air  pipe  by  meana  of  the 
split  enda  and  cap  nuta 

the  air  and  the  fuel.  It  must  not 
be  forgotten  that  the  vaporization  of  a 
liquid  extracts  heat  from  the  gas  or  air 
in  which  the  vaporization  takes  place,  so 
that  if  we  start  with  cold  air  it  becomes 
still  colder  by  the  time  it  has  taken  up 
the  gasoline  spray.  If  the  original  air 
temperature  is  low  enough  the  result  r.f 
the  chilling  action  of  the  gasoilne  may 
easily  result  in  the  latter  Being  thrown 
down  in  the  manifold  and  cylinder  in  liq- 
uid form,  and  in  such  a  case  it  is  only  the 
lighter  fractions  in  the  gasoline  that  mix 
with  the  air  and  give  an  ignitable  gas. 
Often  in  actual  fact  it  is  the  heat  gener- 
ated by  the  compression  of  air  in  the  en- 
gine that  causes  the  deposited  gasoline  to 
vaporize  and  this  sometimes  explains 
why  a  motor  will  start  after  repeated 
spinning  following  injection  of  raw  fuel. 
Since  the  modern  car  has  always  plenty 
of  electricity  available  it  is  a  natural 
enough  idea  to  utilize  some  of  it  for  heat- 
ing up  the  air  to  be  used  for  starting 
purposes,  and  one  of  the  neatest  devices 
naving  this  end  in  view  is  the  Paul  pre- 
heater, illustrated.  This  is  a  section 
through  the  apparatus  which  is  intended 
to  be  inserted  in  the  middle  of  the  hot- 
air  pipe  of  the  carbureter;  the  split  ends 
of  the  preheater  in  conjunction  with  the 
cap  nuts  enable  it  to  be  gripped  on  flexi- 
ble pipe  if  desired,  so  attachment  is  easy. 
Inside  the  chamber  there  is  a  coil  of  flat 
metal  strip  having  a  fairly  high  resist- 
ance, and  the  ends  of  this  Btrip  are  fixed 


Section  through  Utility  garage  air  compreaeor 


tration.  There  are  eight  cylinders  ar- 
ranged in  a  block  with  their  axes  all  par- 
allel, and  the  corresponding  eight  pis- 
tons are  driven  by  what  la  perhaps  best 
described  as  a  wabble  gear.  The  shaft 
A  is  revolved  and  this  causes  the  pin  B 
to  be  carried  round,  also  causing  the 
plate  attached  to  B  to  wabble  or  rock  on 
the  pin  C.  The  little  connecting  rods 
have  ball-and-socket  ends  so  as  to  allow 
for  the  motion  in  two  directions,  and 
there  is  a  dipper  or  blade  D  which 
splashes  oil  ana  spreads  it  over  all  the 
working  parts.  The  cylinder  bore  is  1 
inch  and  the  stroke  1  5/16  in.,  giving  a 
capacity  of  over  2  cubic  feet  of  air  per 
minute  at  the  rated  speed  of  4f>0  revolu- 
tons  per  minute.  The  air  intake  takes 
place  through  a  stationary  port  and  the 
outlet  valves  are  brass,  peened  and  not 
ground  to  their  seats,  and  restrained  as 
to  lift  so  as  to  prevent  hammering. 


Portable  compraaaor  with  electric  motor  drive 
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The  pump  is  said  to  be  able  to  deliver 
air  at  fiflO  pounds  per  square  in.  pressure, 
if  required,  and  is  made  of  robust  mate- 
rials. It  is  supplied  in  form  suitable  for 
mounting,  as  a  fixture  supplying  pipe 
lines  laid_  in  the  garage,  or  it  can  be 
made  up  in  portable  form  with  an  elec- 
tric motor  on  a  wheeled  stand. — Utility 
Compressor  Co.,  Detroit,  Mich. 

Jacks — Many  types  of  lifting  jacks  for 


carrying  on  the  car  or  for  use  in  the 
garage  are  dealt  with  fully  in  the  Eureka 
catalogue.  Most  of  the  portable  type 
have  a  rapid  action  and  either  fixed  or 
detachable  handles.  Special  attention  is 
drawn  to  the  tire  saving  set  of  four 
jacks  on  which  a  cor  can  be  set  up  when 
putting  it  away  for  a  long  period. 

Cored  Hearing  Bronze — A  range  of  six 
graduated  size  bars  of  cored  "Non-Gran" 


bronze  are  said  to  be  sufficient  to  enable 
a  repairer  to  turn  up  any  of  the  fifty- 
four  sizes  of  standard  bushings  and  so 
cover  the  full  range  of  automobile  work, 
except  for  such  bushings  as  exceed  1  1-4 
in  diameter.  The  range  of  bars  is  sold 
by  the  makers  as  one  parcel  at  an  in- 
clusive price  and  the  assortment  is  said 
to  weigh  about  21  pounds. — American 
Bronze  Co.,  Berwyn,  Pa. 


New  Method  of  Gauging  and  Checking  Furnace  Temperatures, 

Inexpensive  and  Reliable 


THERE  is  scarcely  any  process  dealing 
with  steel  ir.  the  heated  condition 
which  does  not  call  for  an  accurate  de- 
gree of  heat.  Many  alloy  steels  derive 
their  special  qualities  solely  from  the 
heat  treatment,  which  needs  to  be  of  very 
great  accuracy  indeed,  and  in  drop  forg- 
ing it  is  possible  to  ruin  an  alloy  steel 
part  altogether  by  stamping  it  when  a 
little  too  hot  or  not  quite  hot  enough. 
The  electric  pyrometer  has  hitherto  been 
the  only  practical  instrument  for  deter- 
mining temperatures  and  it  has  the  two 
drawbacks  that  it  is  expensive  to  install 
and  requires  frequent  attention  if  its  ac- 
curacy is  to  be  maintained.  The  essen- 
tial part  of  a  pyrometer  is  the  thermo- 
couple which  has  to  be  located  within  the 
furnace,  and  this  slowly  deteriorates  with 
long-continued  high  temperature  and  be- 
comes less  and  less  accurate  till  it  has  to 
be  discarded  eventually  and  replaced  by 
a  new  part. 

A  much  simpler  method  of  gauging 
high  temperature  has  recently  been  in- 
vented by  Harry  Brearley,  who  is  one  of 
the  best  known  practical  metallurgists  in 
the  world.  Developed  in  Sheffield  and 
found  utterly  satisfactory  the  idea  is  now 
being  exploited  in  this  country  by  the 
Carl  Nehls  Alloy  Co.,  Detroit,  Mich.,  who 
anticipate  a  very  large  demand. 

The  idea  which  is  the  basis  of  the  sys- 
tem is  simply  that  it  is  possible  to  find  a 
salt  that  will  melt  at  almost  any  desired 
temperature  within  a  quite  wide  range. 
Thus  if  we  have  a  salt  which  melts  at  800 
degrees  Centigrade,  and  if  we  place  some 
in  a  furnace  and  keep  it  under  observa- 
tion, we  know  that  as  soon  as  it  com- 
mences to  melt  the  temperature  must  be 
at  least  800.  Of  course  this  only  gives  a 
check  on  one  side,  and  if  we  do  not  want 
the  temperature  to  rise  above,  say,  820  de- 
grees we  must  have  a  second  salt  melting 


at  that  degree  of  heat.  If  we  now  arrange 
the  firing  so  that  the  first  salt  remains 
molten  and  the  second  stays  solid  we 
know  for  certain  that  the  temperature  of 
the  furnace  is  between  800  and  820  de- 
grees Centigrade. 

This  extremely  simple  notion  is  not 
new,  but  has  been  used  in  the  laboratory 


Carbonlilng  furnace  with  cylinder*  of  Sen- 
tinel salt  In  blind  tube*  A.  Rod*  B  and  C  reat 
on  theae  cylinder*  and  aince  B  hai  dropped 
while  C  la  atlll  ralaed  we  know  that  temper- 
ature In  furnace  la  between  the  malting 
polnta  of  the  two  Sentinele 


for  a  lone  time,  so  Mr.  Brearley's  work 
has  been  to  choose  a  suitable  series  of 
salts  to  cover  all  the  needs  of  the  steel 
trade  and  to  make  them  up  in  convenient 
forms. 

The  name  Sentinel  Pyrometers  has 
been  chosen  to  describe  these  salt  mix- 
tures, and  they  are  made  up  in  two  prin- 
cipal forms,  either  as  solid  cylinders  7/16 
in.  diameter  and  -\  in.  long  or  as  pastes. 
The  cylinders  are  packed  in  wrappers 
showing  their  melting  temperature,  and 
for  use  in  places  where  the  degree  of 
heat  is  below  the  melting  point  of  glass 
they  can  be  sealed  in  tubes  and  used  over 
and  over  again.  Still,  even  if  only  used 
once,  the  cost  is  very  small,  since  100 
cylinders  are  supplied  for  $5  packed  in 
tin  cases  holding  fifty  cylinders  each. 

The  second  way  in  which  the  salts  are 
put  up  is  as  pastes,  and  in  this  form  they 
can  be  used  to  show  the  temperature  of 
actual  pieces  of  metal,  such  as  steel  bars 
being  heated  for  drop  forging.  The  salt 
is  ground  up  finely  and  mixed  with  paraf- 
fin wax,  in  which  condition  it  can  be 
daubed  on  any  part  and  the  desired  tem- 
perature has  been  reached  as  soon  as  the 
paste  melts  off.  Sufficient  paste  to  make 
several  hundred  tests  is  packed  in  cans 
and  sold  for  $1.25,  so  its  use  is  far  from 
costly.  The  paste  is  a  convenient  form 
in  which  to  use  the  salt  to  check  the  even 
heat  of  a  furnace,  since  a  bar  of  steel 
can  have  a  series  of  daubs  of  paste  put 
along  it,  and  if  one  melts  before  another 
it  shows  that  the  heating  of  the  bar  is 
uneven,  which  knowledge  could  only  be 
obtained  with  an  electric  pyrometer  by 
the  use  of  a  series  of  thermo-couples,  and 
these  require  careful  and  costly  fitting  to 
the  furnace. 

To  check  the  temperature  of  a  carbon- 
izing furnace,  which  ought  not  to  be 
opened  or  examined  internally  during  the 
process,  it  might  appear  that  the  salt 
would  be  no  use,  since  it  would  be  out  of 
»ight.  To  overcome  this  trouble  the  in- 
genious idea  has  been  hit  upon  of  placing 
the  salt  cylinder  at  the  bottom  of  a  blind- 
ended  tube  which  runs  up  to  a  visible 
npot  outside  the  furnace,  and  then  sliding 
a  rod  down  the  tube  till  its  lower  end 
rests  on  the  Sentinel.  When  the  latter 
melts,  the  rod  of  course  falls,  and  by  us- 
ing two  tubes,  one  with  a  cylinder  that  is 
to  be  kept  melted  and  the  other  with  a 
salt  that  ought  not  to  melt,  it  is  only  nec- 
essary to  watch  the  ends  of  the  two  rods. 
This  arrangement  is  shown  in  the  illus- 
tration. 

While  the  Sentinel  pyrometer  cylinders 
and  pastes  will  doubtless  be  of  the  great- 
est value  to  steel  makers  and  to  man- 
ufacturers using  alloy  steels,  the  pastes 
ought  also  to  be  very  useful  in  repair 
shops  where  proper  electric  pyrometer 
installations  would  be  impossibly  costly 
for  the  small  use  to  which  they  would  be 
put. 


Sentinel  Pyrometer  paatea  and  aolld  cyllndara  showing  method  of  packing  and  marking. 
At  back  a  paate  aealed  in  a  glaa*  tube  for  repeated  uae  and  In  front  paatea  daubed  on  an  old 
Me  for  taatlng  regularity  of  temperature  In  a  furnace 
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Simple— Beautiful-Practical 

The  Overland  Coupe  is  a  work  of  art. 

Every  detail,  inside  and  out,  displays  the 
talent  and  taste  of  an  artist. 

It  has  that  distinction  which  makes  it  smart. 

Any  woman  can  drive  it. 

The  electric  buttons  are  located  on  the  steer- 
ing column.  By  just  pressing  these  buttons 
the  car  is  started,  stopped  and  lighted. 

The  interior  is  completely  upholstered  with 
that  fashionable  mouse  grey  Bedford  cord 
cloth,  which  has  both  strength  and  softness. 

It  comfortably  seats  four. 

Also  it  is  the  nv  "  -ve  and  the  most 
beautiful. 

Delivery  can  be\  *. 

Hnndxomt  cafaloyut  a..       ,H<  *• . 
Plrnnr  atidrtHM  Dept.  3S. 


Unit  l»  I".  S.  A 


The  Willys-Overland  Company 


,  Toledo,  Ohio 
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MULTIBE5T0S 


An  Outward  Expression 
of  Inward  Worth 

Honesty  and  sincerity  are  woven  into  the  very  warp  and 
woof  of  MULTIBESTOS  Brake  Lining.  In  making  it  com- 
plete in  our  own  factory  we  are  mindful  of  the  important 
work  it  has  to  do  when  finished  and  in  actual  use. 

To  us  it  is  serious  business — this  manufacturing  of  an 
article  upon  which  the  safety  of  thousands  of  our  fellow 
men  depends. 

It  is  so  easy  to  be  mislead  in  the  purchase  of  brake  lining ; 
so  many  have  the  same  outward  appearance,  that  we  are 
now  marking  MULTIBESTOS  with  "White  Foot  Prints  . 
or  plain  white  lines  which  run  across  the  fabric  at  intervals 
of  exactly  one  foot. 

Not  only  do  these  '  White  Foot  Prints",  protect  MUL- 
TIBESTOS users;  they  also  afford  a  great  saving  of  time 
and  inconvenience  to  the  men  in  the  trade  who  are  hand- 
ling it,  for  the  marks  are  spaced  exactly  and  can  be  used 
for  measurement. 

So,  look  for  the  "White  Foot  Prints" — the  outward  ex- 
pression of  true  worth  in  brake  lining. 

Standard  Woven  Fabric  Company 

FRAMINCHAM,  MASSACHUSETTS 

SALES  BRANCHES 

BOSTON— 903  Boylston  Street,  F.  S.  Boyd 

PHILADELPHIA— 1309  Race  Street.  N.  A.  Petry  Co.,  Inc. 
CHICAGO— 1430  Michigan  Boulevard,  K.  W.  Spark* 

SAN  FRANCISCO— Cor.  First  and  Howard  Streets.  Fred  Ward  &  Son 


Safe 

in  tKe  Grip  of 
Multibestos 
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New  England  Gains  48,063  Cars 

in  2  Years 
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142,497  Cars  and  Trucks,  as  Compared  with 
94,483  in  1912— One  Car  to  Every  52  People 


4. 


By  James  T.  Sullivan 


BOSTON.  MASS.,  March 
1 — Until  a  person  has 
delved  into  statistics 
about  the  automobile  industry, 
and  these  figures  have  been 
tabulated,  he  does  not  get  any 
really  comprehensive  idea  of 
what  it  represents.  When, 
however,  these  figures  are 
brought  out  it  shows  why  the 
industry,  as  represented  by 
the  manufacturers,  is  such  a 
marvelous  one,  and  why  it  has 
enjoyed  so  large  a  growth. 
New  Kngland  offers  about  the 
best  example,  comparatively 
speaking,  of  the  reasons  for 
the  makers'  success  because, 
while  it  has  a  small  area  it 
has  much  wealth,  and  it  was 
this  per  capita  wealth  that  is 
an  important  factor  in  the 
buying  of  cars  and  their  ac- 
cessories. 

Take  New  England  to-day 
with  its  area  for  the  entire 
six  states  of  €6,424  square 
miles.  In  this  country  there 
are  other  states  that  are 
larger  than  all  New  England. 
Either  New  York  or  Pennsyl- 
vania have  more  people  within 
their  borders  than  one  finds  in 
the  six  New  England  states, 
and  Illinois  has  nearly  as 
many,  which  gives  some  idea 


New  England  Statistics 

Number  of  car*                    142,497  94.483 

Population                           7.540.000  6,570.000 

People  per  car                            52  69 

Total  fees  $2,025,000  $1,070,000 

Gains  in  191  i  Over  1912 

No.       I'rr  I. 

Number  of  cars   48,063  50.8 

Populalion    970.000  14.8 

People-car  ratio   17  24.6 

Total  fees   $945,000  H8.2 


The  number  plate*  Illustrate  diagrammatic jlly  the  number  of 
care  In  New  England  In  the  part  3  years 


of  area  and  population.  Yet 
in  New  England  to-day  there 
is  one  automobile  for  every 
fifty-three  inhabitants,  taking 
an  average  for  all  the  six 
states. 

To  give  some  idea  of  com- 
parative figures,  the  3  past 
years  were  gone  over.  In  1912 
there  were  approximately 
760,000  inhabitants  in  Maine, 
while  in  that  year  there  were 
7,743  cars;  which  equals  ap- 
proximately one  to  every 
ninety-seven  people. 

Last  year  the  population, 
based  on  general  averages, 
was  about  800,000  and,  with 
14,240  machines,  the  per  capita 
was  approximately  one  to 
every  fifty-six. 

In  1912,  New  Hampshire 
had  440,000  people,  and,  with 
5,764  cars,  a  ratio  of  one  to 
every  seventy-six;  but  in  1914, 
with  about  463,000  people  and 
8,040  machines,  it  changed  to 
one  in  every  fifty-seven. 

Vermont,  too,  showed  u  gain 
from  356,000  inhabitants  in 
1912,  giving  it  one  car  to  every 
eighty-two,  while  last  year  it 
was  one  to  every  forty-eight, 
based  on  7,613  cars  and  about 
370,000  population. 

Massachusetts  i«  the  big  ftg- 
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1914 
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14  CAPS  PEI?  THOUSAND  POPULATION  


t  nere  were 


in  the  New  England  State*  In  1914,  ae  compared  with  fourteen  In  1912 
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33*1,070,000. 

1,568,000. 


*  ?,JOO,000 


»  2,02^.000.' 


A  diagrammatic  comparleon  of  the  total  regietratlon  and  other 
automobile  feea  received  by  New  England  State*  in  the  la*t  3 


Approximate  Feea  Paid  for  Registration,  Etc.,  in 
New  England  States 


State 

I'unneitl.ut    ....  $182,000 

.Maine    102.000 

Ma»*»chu*etts  .  .  492,01)0 

New-    HumpMhlri-  117,oo»i 

Khode    Island..  96,000 

Vermont    81.000 


$233,000 

140.000 

616,000 

t  r>  n .  <  ><  m  » 

115.00ft 
111.000 


$to7.ooo 
191.000 
926.0O0 
196,000 
151,000 
154.000 


ure  in  ull  New  England  statistics.  In  1912  its  population 
was  3,366,000  und  with  51,229  cars  it  meant  one  to  every 
sixty-six  persons.  Last  year  the  figures  grew  so  that  an 
estimated  population  of  4,042,000  and  78,350  registra- 
tions gave  it  one  car  to  every  fifty-one  people. 

Rhode  Island  had  54.3,000  people  and  7,565  cars  in  1912, 
and  this  meant  one  car  to  every  seventy-two  people.  Last 
year  with  about  600,000  people  and  12,331  cars,  there  was  a 
change  to  one  in  every  forty-nine. 

Connecticut  in  1912  had  1,115,000  inhabitant*  and  17,950 
cars,  so  there  was  one  to  every  sixty-two.  Last  year  there 
was  one  to  every  fifty-seven,  based  upon  21,923  cars  to  on 
estimated  population  of  1,265,000. 

Totaling  up  the  states,  it  shows  that  in  1912,  with  6,570.000 
people  and  94,434  cars,  there  was  one  to  every  sixty-nine 
persons,  whereas  to-day,  with  an  estimated  increase  to  about 
7.540,000  inhabitants  and  142,497  cars,  it  is  one  to  every 
fifty-three,  a  remarkable  gain. 

That  this  gain  was  productive  of  much  wealth  to  the 


2.034.000 
166,000 
3*2.000 
346,000 


42l.O"i) 

79,000 

r.s.oi'ii 

73.000 


Total*   $1,070,000    Jl.3HK.ooo    $2,025,000    $4,462.0410    $945.  '< 


Dealer*,  Garages  and  Repair  Shops  in  New  EnRland 


Oal 

n  or 

State 

1912 

1913 

1914 

Lou 
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416 

507 

4. 

9v 

98 

202 

300 

+ 

1.233 

+ 

2SI 

150 

230 

- 
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  142 

148 

:nj 

+ 

1 

  1"I3 

101 

OH 

Total   

1.995 

2.571 

726 

Cars  in  Massachusetts  Cities 


lluHton 
Worcester 
.Sprlnarflold 
Newton 


7.950 
2.95.', 
2,810 
1.730 


I.ynn     1.425 

New  Bedford    1.260 

Lowell    1.180 


Oaln*  1914 
a*  to 

Total  1912 

$822,000  $223.0110 

433.000  89.000  RUtes  ig  evidenced  by  the  amount  taken  in  by  the  states 
from  their  motor  departments  in  the  3  years  past,  as  it  totals 
something  more  than  $4,000,000. 

Taking  the  states  as  individual  units  gives  a  more  com- 
prehensive series  of  figures: 

In  1912  Maine  had  7,743  cars  registered.    Last  year,  with 
14.240,  it  showed  a  gain  of  6,497. 

New  Hampshire  had  5,764  cars  in  1912  and  8,040  in  1914. 
an  increase  of  2,276. 

Massachusetts,  with  78,350  machines  last  year  and  only 
51,229  3  years  ago,  had  a  gain  of  27,121. 

Vermont  with  4,183  in  1912  and  7,612  last  year  added 
3,430  cars  in  3  years. 

Rhode  Island  had  7,565  cars  in  1912  and  12,331  last  year, 
a  gain  of  4,766. 

Connecticut,  with  21.923  automobiles  last  year  and  17,950 
3  years  ago,  had  3,973  for  its  gain.  These  figures  show 
94,434  cars  registered  in  New  England  in  1912  and  142,497 
last  year,  or  a  jump  of  48,063  cars  in  3  years,  an  average 
of  16,021  cars  a  year.  That  gives  a  good  idea  of  the  con- 
sistently increasing  way  in  which  New  England  has  been 
absorbing  the  product  and  in  this  way  has  helped  to 
tain  the  industry  on  its  strong  financial  basis. 
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Rrockton  . 
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1,175 
1.130 
1.105 

785 

7sr. 

740 

670 


  620 

Walt  ham   620 

l'ittHlleld    sou 

Fltf liburg      ,  530 

Midford   525 

Ueverly   455 

Kverett    4»5 

Chleopec     425 

M.lrosc   (25 


Feea  Are  Large 

The  fees  by  individual  slates  are  large. 


rhctlccii    290 

North  Ada  in;.   2:!5 

Woburn   2:;. 

Tcit.il   33  515 


1911  is« 


!F~F1  EPB 


Maine  received 

<;louoe*ter  395     just  over  $100,000  in  1912;  last  year  it  received  nearly  double 

Northampton  340      ^  gum  and  foJ.  the  cntirc  3  years  it   hag  reCeived  Well 

over  $400,000. 

New  Hampshire  collected  nearly  $120,000  in  1912  and  last 
year  received  nearly  $200,000,  or  over  $460,000  in  3  years. 
In  1912  Vermont  received  $100,000,  but  last  year  it  got 
over  $150,000.    For  the  whole  3  yearn 
the  state  received  about  $350,000. 

Massachusetts  got  the  big  share,  the 
fees  in  1912  exceeding  $490,000  and 
last  year  they  were  close  to  the 
million  mark.  In  3  years  Massachu- 
setts received  about  $2,000,000  in  fees. 

Rhode  Island  contributions  in  1912 
were  roughly  $95,000  and  last  year 
about  $150,000.     It*  3   years'  total 
was  $360,000  in  round  figures. 
Connecticut,  with  iU  fund  of 
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0,000  in  1912  and  over  $400,000  in 
1914,  was  just  about  double  and  in  3 
years  it  received  $800,000,  giving  a 
total  for  the  five  states  of  nearly 
$4,500,000. 

It  is  not  possible  to  go  back  very 
far  to  get  an  idea  of  the  increase  in 
dealers,  but  there  arc  figures  avail- 
able to  show  how  they  have  gained 
for  the  past  3  years.  Take  Maine: 
In  1912  there  were  ninety-eight  men 
representing  cars  or  handling  accesso- 
ries and  garages  in  the  various  cities 
and  towns.  In  1913  the  figures  grew 
to  202  and  last  year  to  300.  That 
showed  an  increase  in  3  years  of  no 
less  than  200  per  cent. 

New  Hampshire  had  141  automo- 
bile business  places  listed  in  1912,  150 
in  1913  and  230  last  year,  gaining 
eighty-nine  in  3  years. 

Vermont  had  103,101  and  ninety- 
eight  respectively  in  the  3  years, 
showing  a  total  loss  of  five  traders. 

Massachusetts  trade  showed  steady 
growth,  952,  978,  and  1.233  being  the 
figures  for  the  3  years,  1912,  1913  and 
1914. 

Rhode  Island  figures  were  142,148 
and  203  for  the  3  years,  a  gain  of 
sixty-one  altogether. 

Connecticut  had  409,  416  and  507 
in  the  3  years,  a  gain  of  ninety-eight. 

At  the  same  time  there  was  a  gain  

in  the  number  of  cities  and  towns 

where  dealers,  garages  or  repair  shops  could  be  found.  This 
shows  that  the  distributors  are  cutting  down  the  territory 
and  putting  in  more  agents  so  that  they  will  cover  all 
available  prospects  more  efficiently. 

It  was  not  possible  to  get  the  truck  figures  for  all  New 
England  for  some  of  the  states  do  not  keep  a  separate  record. 
But  the  electric  dealers  keep  track  of  the  trucks  they  sell 
and  so  the  figures  on  these  for  the  past  2  years  were  secured. 
They  are  as  follows: 

state  1913 

Maine    4 

Massachusetts    4  09 

Hhode  Island    20 

New  Hamimlilrr    17 

Connecticut   HI 

Vermont    3 

Total   ~SS5  ~2 

In  Boston  alone  there  are  now  257  electric  trucks.  On  the 
truck  subject  the  Massachusetts  registrations  went  above 
8,000,  showing  an  increase  of  over  2,000  in  the  course  of  1914. 

I-ast  year  The  Automobile  published  a  calculation  of  the 
trucks  according  to  the  distribution  in  the  five  zones  into 
which  the  state  was  divided.  So,  comparing  the  figures  of  a 
year  ago  with  those  of  the  past  year  and  striking  an  average 
it  shows  that  approximately  more  than  half  the  trucks  are 
owned  in  the  section  that  has  Boston  as  its  center.  There 
i«  a  pro  ratio  distribution  elsewhere  as  shown  by  the  map. 

In  the  matter  of  passenger  cars  the  lists  of  the  different 


Massachusetts,  showing  cars  and  trucks  In 
the    five    zones    Into    which    the    state  It 


Cars  and  Trucks  in  Massachusetts  Cities  and  Towns  in  1914  by  Zones 
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cities  contain  some  interesting  figures.  Nearly  half  the 
cars  out  of  the  total  registrations  are  owned  by  residents 
of  thirty  cities,  leaving  the  rest  distributed  in  the  towns. 
Of  course  the  greater  number  are  owned  in  and  about  Boston, 
for  within  5  miles  of  City  Hall  or  the  State  House  there 
are  over  16,000  cars,  this  including  about  8,000  in  Boston. 

A  list  of  the  cities  shows  that  Boston  with  its  7,950  has 
twice  as  many  cars  as  any  other  city.  Worcester  and  Spring- 
field are  close  rivals  with  only  115  dividing  them.  Newton 
ranks  fourth,  though  it  is  not  a  big  manufacturing  or  busi- 
ness city,  being  a  large  residential  center. 


20  to  30 


Cars 


In  the  registration  figures  for  Massachusetts  it  shows  that 
the  cars  between  20  and  30  horsepower  are  still  the  favorite. 
In  1913  there  were  12,731  of  20  horsepower  and  under,  and 
the  1914  figures  showed  16,911.  The  20  to  30  horsepower 
class  had  29,390  2  years  ago  and  35,806  last  year.  The  30  to 
40  class  had  9,145  and  10,848  and  the  40-50  class  4,832  and 
5,733  respectively.  The  50  and  over  had  620  in  1913  and  635 
in  1914.  These  figure*  do  not  include  re-registration  at  half 
prices.  It  was  possible  to  get  the  figures  in  Massachusetts 
for  the  past  6  years  relative  to  dealers,  chauffeurs,  private 
operators,  etc.,  from  the  highway  commission.  They  show 
a  steady  increase  year  after  year,  as  the 
tables  indicate. 


Number  of  Cars,  Population  and  Ratio  of  Cars  to  People  in  New  England 

.-Ratio  of  Automobile*— ,    r  No.  of  Care  Allowing  for  -   Cain  I 
-Approximate  Population-  to  Population  Duplicate  Registration  Cars 

State  1912  1914  1912  1914  1)12  1913  l»t4 

Connecticut   I.IIS.Ooo  1.2*5.001  I  to  (2  1  to  ft 7  17.9.'."  2  ';2dS  21.913 

Maine    7">l).fll>ll  Si)0  riixi  1  to  97  1  to  ftfi  7.713  Hl.570  14.241", 

M»*saohu«ett»     3,3««.0W>  4.042,000  1  to  ««  1  In  r,l  M,22»  6<l  ^26 

Vis    Hampshire    440.090  4*3.000  I  to  7fi  1  to  ,r.7  5,7«4  7.42(1 

Rhode  Island   ft43.0oo  «0O.«O0  1  to  72  I  to  49  7. '.«.'.  9,(494 

Vermont      JM.000  170.000  1  to  M         1  to  ts  4.1*1  .  i:h 

".il70.ni.KI  7.540.OM  1  to  69  I  to  52  Tt~l34  UT.tOJ 


K.040 
12.331 
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142J97 


n  No. 
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3.973 
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27.121 
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3.430 
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Resta  Wins  Grand  Prize 

Peugeot  Skidding  and  Sliding,  Covers  400.2856-Mile  Track 
at  56.12  M.P.H.  in  Driving  Rain— Wilcox,  in 
Stutz,  Second — Hughes'  Ono  Third 


S' 


AN  FRANCISCO,  CAL., 
Feb.  27 — Special  to  Tire 
Automobile— Dario  Resta, 
driving  a  Peugeot,  todBy  piloted 
his  car  to  the  front  in  the  sixth 
grand     prize     race     for  the 

gold  cup  of  the  Automobile  Club  of  America  and  $3,000  in 
prize  money.  He  covered  the  400.2866  miles  or  104  laps  in 
7  hours,  7  minutes  and  57  seconds,  an  average  of  56.12  mites 
per  hour  and  the  slowest  time  ever  made  in  the  history  of 
the  grand  prize,  due  to  the  fact  that  the  major  part  of  the 
contest  was  run  in  a  driving  rainstorm.  The  fact  that  the 
course  was  perhaps  the  slipperiest  that  drivers  in  a  classic 
automobile  race  have  had  to  contend  with  makes  the  story  of 
the  race  one  of  the  daring  of  the  drivers  as  much  as  the 
stamina  of  the  cars. 

Although  the  victory  is  again  the  result  of  a  foreign  com- 
bination, American  cars  and  drivers  forced  the  victors  to 
their  utmost  throughout  the  entire  distance.  Howdy  Wilcox, 
driving  a  Stutz.  was  second  to  pilot  his  skidding  mount  across 
the  finishing  line.  He  was  7  minutes  behind  the  Peugeot. 
Hughie  Hughes,  now  an  English  citizen,  driving  an  Ono  car, 
a  combination  consisting  of  a  Fiat  chassis  with  a  Pope-Hart- 
ford motor,  was  third.  Gil  Anderson  and  hU  Stutz  took 
fourth  money,  and  Louis  Disbrow,  with  the  Simplex  of  dirt- 
track  fame,  was  fifth  to  complete  the  muddy  journey  and 
the  last  man  to  get  the  checkered  flag  of  the  starter,  sig- 
nifying the  race  was  over. 

Eight  Still  Running 

At  the  time  the  Simplex  finished  eight  other  cars  were 
still  running.  These  were  Ix>uis  Nikrent's  Mercer,  Harry 
Grant's  Case,  Tommy  McKelvy's  Overland,  Kennedy's  Ed- 
ward special,  Jack  Gable's  Tahis,  Newhausen's  I  Mage,  Dur- 
ante Chevrolet  and  Taylor's  Alco.  Of  the  remaining  cars  ten 
had  been  withdrawn,  not  through  mechanical  trouble  but  be- 
cause their  drivers  did  not  believe  in  taking  chances  on  the 
slippery  course.  These  included  the  following:  Carlson, 
Maxwell;  Alley,  Duesenberg;  LeCain,  Chevrolet;  Pullen. 
Mercer;  DePalma,  Mercedes;  Heme,  Case;  Ruckstall,  Mer- 
cer; Parsons,  Parsons  special;  O'Donnell,  Duesenberg;  Gor- 
don, Gordon  special;  and  Bragg,  Californian. 

During  the  race  seven  cars  were  forced  to  abandon  their 
attempt  due  to  injuries  which  put  them  out  of  the  race.  Earl 
Cooper's  Stutz,  before  the  the  opening  of  this  great  skidding 
contest,  one  of  the  favorites,  sustained  a  broken  crank- 
case  after  the  fourth  lap.  The  German  Bugatti,  driven  by 
Marquis,  had  to  drop  out  in  the  tenth  lap  with  ignition 
trouble.  Lou  Gandy  wrecked  the  Edward  special,  skidded 
into  a  straw  bank  on  the  northwest  corner  of  the  course, 
breaking  his  steering  gear  and  putting  himself  out  on  the 
twenty-third  lap.    A  hroken  piston  on  the  Maxwell  was  the 


Winners 

of  Grand 

Prize  Race 

Driver 

M.P.H. 
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Drivers  Claim  Course  Is 
Not  Fit  for  Vanderbilt— 
Many  Wish  to  Withdraw 

By  A.  G.  Waddell 

cause  of  Barney  Oldfield's  retire- 
ment on  the  twenty-ninth  lap. 
Caleb  Bragg,  winner  of  the 
grand  prize  in  1912,  was  forced 
to  abandon  the  contest  after 
driving  126  miles  because  he 
had  no  non-skid  tire  in  his  pit.  Rickenbacher's  Maxwell 
dropped  out  on  the  forty-fourth  lap,  the  reason  being  at- 
tributed to  fouled  spark  plugs.  Klein's  King  stopped  in  the 
forty-eighth  circuit  with  a  broken  piston. 

Although  thirty  cars  were  lined  up  at  the  start,  the  field 
was  five  less  than  that  shown  in  the  original  entry  list.  Tht 
drivers  who  abandoned  the  contest,  probably  due  to  a  premo- 
nition of  the  dangers  of  the  course,  were  Erwin  and  Grover 
Bergdoll,  in  the  Benz  and  Erwin  special,  respectively; 
Tomasini,  pilot  of  the  Tomasini  special;  Gates  with  the 
Renault;  and  Francis  on  the  Francis-Blackman  special. 
Nearly  all  held  that  the  course  was  too  dangerous  to  render 
the  race  worth  while. 

Speed  Dropped  10  Miles 

The  race  was  started  promptly  at  10:30  a.  m.  by  Starter 
Wagner  who  sent  the  cars  away  in  groups  of  three.    At  that 
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lime,  although  the  weather  was  threaten- 
ing, rain  had  not  commenced  to  fall  and  did 
not  until  about  100  miles  had  been  covered 
by  the  leaders.  The  pace  up  to  this  time 
showed  that  the  time  would  have  been  close 
to  the  70-mile  mark  had  dry  weather  con- 
tinued. Before  the  rain  Resta  was  averag- 
ing 68  miles  per  hour  and  his  pursuers  were 
going  more  than  60.  As  soon  as  the  deluge 
started  the  speeds  were  materially  reduced 
and  the  two  right  angle  curves  on  the 
course  commenced  to  be  taken  at  speeds  as 
low  as  26  miles  per  hour.  After  80  miles, 
it  it  is  reported,  Resta  equipped  his  car  with 
non  skid  chains  on  all  four  wheels. 

The  course  of  macadam  and  planks  soon 
became  so  treacherous  that  ten  of  the  thirty 
drivers  who  started  withdrew,  refusing  to 
take  further  chances  in  the  driving  down- 
pour. The  68,000  people  in  attendance  ex- 
perienced a  series  of  thrills  which  rarely  if 
ever  have  been  equalled  on  an  automobile 
race  course.  Car  after  car  slid  from  side 
to  side  and  once  Jim  Parsons  turned  com- 
pletely around  in  attempting  to  avoid  a 
statue  on  the  course.  His  car  was  headed 
straight  for  San  Francisco  Bay  when  finally  he  managed  to 
bring  it  to  a  stop.  That  no  one  was  injured  during  the  en- 
tire day  is  only  due  to  the  good  fortune  of  the  drivers.  Lou 
Candy  narrowly  escaped  disaster  when  his  car  went  head-on 
into  a  bank  of  straw  breaking  his  steering  gear.  Neither 
he  nor  his  mechanic  was  injured,  although  their  escape  was 
miraculous.  Pullen  and  DePalma  skidded  into  the  hay  bul- 
warks so  often  that  the  crowds  on  the  turns  began  to  accept 
it  as  a  regular  occurrence.  The  drivers  themselves  are 
amazed  that  they  arc  all  safe  and  sound  and  none  of  their 
mates  are  occupying  any  of  the  local  hospital  wards. 

Ralph  DePalma  withdrew  after  completing  sixty-seven 
laps.  Although  his  Mercedes  was  in  condition  to  continue 
he  believed  it  was  foolhardy  to  take  any  more  chances  on 
the  hazardous  course,  especially  in  view  of  the  fact  that  he 
is  entered  in  the  Vanderbilt  Cup  race  to  be  run  next  Satur- 
day and  he  did  not  wish  to  injure  his  prospects  for  that  race. 
Two  other  favorites  to  withdraw  were  Barney  Oldfield  and 
Ed  Pullen.  This  left  the  race  to  the  dark  horses.  Resta  had 
never  driven  in  America  before  but  he  had  become  famed 
through  his  driving  of  the  Sunbeam  at  Brooklands  and  his 
victory  in  the  1912  French  Coupe  de  L'Auto.  His  daredevil 
driving  soon  brought  the  spectators  to  the  realization  that 
this  new  invader  from  Europe  was  a  master  of  his  car  in  wet 
treacherous  conditions.  The  manner  in  which  he  guided  his 
torpedo-shaped  car  in  spite  of  the  rain  and  on  the  greasy, 
slippery  roads  was  a  revelation. 

Gasoline  Cost  Hughes  $500 

Hughie  Hughes,  reinstated  within  the  week  by  the  Amer- 
ican Automobile  Assn.,  was  Resta's  most  dangerous  rival 
throughout  the  struggle.  He  was  always  close  to  the  winner 
and  for  ten  laps  showed  the  way.  This  was  between  the 
eighty-fifth  and  ninety-fourth  circuit.  At  that  time  he  ran 
out  of  gasoline  on  the  back  stretch  and  his  mechanic  was 
forced  to  sprint  the  course  to  the  pits  for  fuel.  The  time 
lost  in  spite  of  the  fleetness  of  foot  of  the  mechanician  was 


the  Vanderbilt  and  Grand  Prize  race  track,  with  Anderson'*  Stuti 
In  the  foreground 

never  made  up  and  at  the  finish  Wilcox  led  Hughes  by  7 
minutes.  The  gasoline  required  to  go  half  way  around  the 
course  cost  Hughes  $600. 

Anderson  and  Hughes  came  among  the  moneyed  five  only 
after  the  fortieth  lap  was  finished.  At  that  time  Ed  Pullen 
was  running  in  fourth  place.  At  first  the  officials  gave  Dis- 
brow  fourth,  but  a  rechecking  of  the  tables  put  him  in  fifth 
place  and  the  Stutz  fourth. 

Foreign-built  cars  have  won  the  grand  prize  five  out  of  the 
six  times  it  has  been  run.  Tn"e  only  American  triumph  was 
scored  last  February  when  Eddie  Pullen,  pilot  of  the  Mercer, 
captured  the  trophy  at  Santa  Monica.  Previous  to  1914,  the 
winners  were  Caleb  Bragg,  in  an  Italian  Fiat  in  1912,  David 
Bruce-Brown,  Fiat,  1911,  and  Benz,  1910,  and  Louis  Wagner 
in  a  Fiat  in  1909. 

Drivers  Protest  Vanderbilt  Course  as  Unfit 

San  Francisco,  Cal.,  March  1 — Special  Telegram — Un- 
less there  is  a  change  of  feeling  among  the  drivers  between 
now  and  Saturday,  the  Vanderbilt  cup  race,  to  be  run  over 
the  Panama-Pacific  exposition  course  March  6,  will  be  a  huge 
farce  and  the  premier  motor  contest  of  America  will  be  a 
comedy  of  laughs  instead  of  a  struggle  of  thrills. 

At  the  completion  of  the  water-soaked  grand  prise  nice,  many  of 
the  drivers  declared  that  they  would  not  start  In  the  Vanderbilt 
cup  classic  and  threatened  to  leave  San  Francisco  immediately. 
They  will  be  compelled  to  remain,  however,  and  start  Saturday 
under  penally  of  being  blacklisted  by  the  American  Automobile 
Assn.  If  they  do  not.  Had  they  given  formal  notice  of  their  with- 
drawal from  the  Hats  Immediately  after  the  announcement  of  the 
postponement  of  the  Vanderbilt  cup  race  from  February  22  to 
March  6,  they  would  have  been  safe  and  the  governing  body  could 
not  disqualify  them.  The  drivers  claim  that  the  course  Is  unfit  for 
racing. 

Despite  the  storm  of  protests  and  the  existing  dissatisfaction,  the 
list  of  starters  In  the  Vanderbilt  cun  race  Saturday  will  be  the  name 
as  that  announced  for  February  22  with  three  exceptions.  Krwln 
Ttergdoll  has  been  released  by  the  management  and  has  shipped  the 
Krwln  Special  and  the  Bens,  a  reserve  car,  to  Philadelphia.  Berg- 
doll  was  Injured  In  practice  when  his  car  went  through  the  fence. 

Tomasinl  may  not  be  allowed  to  start  as  the  other  drivers  elalm 
that  he  la  not  capable.  The  Renault,  formerly  owned  by  Bnrney 
nidfleld  and  now  the  property  of  Ivan  ft  flair*,  of  Snn  Francisco, 
also  has  been  withdrawn.  It  was  not  permitted  to  compete  for  the 
grand  prize  as  it  was  regarded  as  dangerous. 


Car 

Peugeot 

•tutz 

Ono 

Stutz 

Simplex 


Equipment  on  Winning  Cars  in  Grand  Prize  Race  in  Order  of  Finish 


Driver 
Resta 

Wilcox 
Hughes 
Anderson 
Olsbrow 


(  nrhurefer  Magneto 


Master 

Schsblar 

Master 

Rayfleld 

Rayfleld 


Both 
Bosch 
Bosch 
Bosch 
Bosch 


Plugs 

Rajah  or  Oleo 

Bosch 

Bosch 

Bcsch 

Bosch 


Tlrrs 
Nasssu 

Silver!  own 
Firestone 
Sllvertown 
Sllverlown 


Oil 

Ollzum 

Monogrsn 

Ollzum 

Monogrsn 

Ollzum 


Wheels 

Rudge 

Houk 

Wood 

Houk 

Rudge 


Moloanef  er 
Boyce 
Boycs 
Boyce 
Boyce 
Boyce 
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S.  A.  E.  Standards 
Committee 

Two  New  Divisions — Sum- 
mer Trip  to  Georgian  Bay 

NEW  YORK  CITY,  March  1— Announcement  has  been 
made  by  the  Society  of  Automobile  Engineers  of  the 
personnel  of  the  new  standards  committee  and  of  the 
plans  for  the  itinerary  of  the  summer  meeting  of  the  society 
which  will  take  place  June  14  to  17  on  hoard  the  S~S.  No>-onir 
in  the  waters  of  Georgian  Bay. 

In  accordance  with  the  custom  of  the  society  to  annually 
revise  the  membership  of  the  standards  committee,  the  coun- 
cil at  its  last  meeting  made  appointments  of  members  for 
the  year  of  the  administration  of  President  William  H.  Van- 
dervoort.  It  will  be  noted  that  a  new  division  has  been 
created  under  the  name  of  the  International  Standards  Divi- 
sion and  another  known  as  the  Chain  Division.  For  the  time 
being  the  aluminum  and  copper  alloys  division,  broaches  divi- 
sion, commercial  car  wheels  division,  data  sheet  division,  mo- 
tor testing  division  and  standards  exchange  division  have 
been  discontinued  for  the  time  being.  The  commercial  car 
wheels  division  has  been  combined  with  that  devoted  to  truck 
standards. 

The  activities  which  the  data  sheet  division  has  maintained 
will  be  continued  through  the  office  of  the  society  in  co-opera- 
tion with  members  particularly  well  informed  on  the  various 
subjects  covered  by  the  data  sheets.  The  various  matters 
which  the  standards  exchange  division  has  been  working  on, 
particularly  the  standardization  of  bell  housings,  will  be  taken 
in  hand  by  the  miscellaneous  division.  The  divisions  which 
have  been  discontinued  are  those  which  have  finished  their 
work  insofar  as  it  is  at  present  practicable  to  carry  it  out. 

International  Standards  Division 

The  newly-created  international  standards  division  has 
been  founded  for  the  purpose  of  promulgating  the  standards 
of  the  society  abroad  and  to  formulate  and  assist  in  formulat- 
ing recommendations  as  to  the  international  standards  relat- 
ing to  the  design  and  construction  of  motor  vehicles.  The 
need  of  such  a  division  has  been  particularly  suggested  by 


••i  v  mi  miiis  COMMITTHaa 

K.  W.  Stlmmcrechled.  Chairman.   General  Motor*  Co. 
Hull  and  Holler  Ilparinsra  Itli  laloa 

V   i;    Hitch**,  Chairman,  New  iMxinrhir*  Mfg  <V 
C.  II.  Clement.  Metal  Produrta  P.  J.  Jarrccb.  I.   S    lire  t« 

Iwntld  Ferguaaon.  Pierce- Arrow  c,  W    Me  Kin  ley.  Wlllr*  <  iv.-rlam! 

P.  M.  Germane.  Standard  licit.  llearg      W.   II.  Strickland.  Peerless 

B.  D.  Gray.  llena-Bright  Mfg.  M.  W.  II.  Wilson.  Cadillac 

<'nrliarrtt>r  PlttlnaTB  Dltlalon 
Jrrmive  J   Anil.  Chairman,  the  I.imk.  nbclme  r  Co. 
Arthur  B.  Browne.  Consulting  Eng.        George  M    llolley.  llolley  Bros. 

C.  W.  Flndelacn.  Flndelacn  A  Krojif  Howard  Mnrmon.  Nordyke  k  Mnrmon 
C    IV  Grimes,  Wheek-r  &  Schooler         C.  W.  Stigrr.  Strembrrg 

i  n.iii.  Dlvlalon 
Warren  J    Belcher.  Whitney  Mfg.  P    I..  Morse.  Morse  Chain 

Jcihn  H    Cantley.  Peter  A.  Prsaa*         H.  Schlppcr  Fierce.  Link  Belt 
Herbert  P.  Punke.  II.  F   Funks  W.  A.  HnrkcnBeld.   Am.  High  Hp.  Chair. 

Kleelrlral  Kqnlpraent  MvMm 
A    I.    inker,  Chairman.  Iseeiwueihllc  Co   of  Amrr, 
J.iM>t.ti   Bljnr.    Injur   Motor   Lighting      Leonard  Kebter,  Ward  I^onard 
W.  L  Bliss.  IT.  S    I.  T.  L.  I.oe.  North  Kant  Electric 

C.  M.  Bunnell.  Edison  Lamp  Work.        A.  Tt.  T.   I  ll.hr,  Splltdorf 
Aiei    Chnrrhwanl.  Gray  *  Paris  Aldcn  L.  McMurtry.  Con«iiltlnr  Eng. 

W.  It.  i  ..mil  t,  dnnld  storage  Battery      II.  J.  Nightingale.  Wlllatd  Baltc-nr 
It.  W.  Harta-r.  Ilownrcl  Mla.  Lamp        It.  C.  Oshncn,  Nnfl  Mrtnl  Moulding 
Ilawll  lluir.  Packard  Motor  Car  Wm.  II.  Palmer,  Jr..  El.  Stg  Battery 

Electric  Vehicle  lllrlalon 
A.  J.  Blade,  Chairman,  Consulting  Engineer 
J.  R.  C.  Armstrong.  < :.  n.  rn I  Whirls      W.  K.  Holland,  Anderson  Electric 
II.  8.  tlaldwln.  Grncral  Electric  Wm    P.  Kennedy    Consulting  Kng 

E   P.  Chnlfant.  Martin  Carriage  Wks.      R.  Me  A    Lloyd,  flaw IIIM  Enir. 
Alei.  Churchward.  Gray  A  Darls  E.  J.  Dm.  Jr.,  Edlsoa  Stg.  Battery 

W  II  c.  nant.  Gould  Storage  Battery  C.  A  Ward.  Ward  Mo.  Vrh.  Co 
R   8.  Fend.  Wooda  Mo.  Vrh   Co.  O.  W.  Wesley.  General  Veil  I.  I- 

Bruce  Pord.  Electric  Storage  Battery  P.  A.  Wblttrn.  Goo  Motors  Truck 
J.  It.  limner.  Ranch  A  I  a  rut  K.  R.  Whitney.  Comm.  Truck  Co 

l  in          NrcllDna  Division 

J.  G.  Ferrlo.  Chairman.  Ixwlee  Motor  Co 
C.  y.    ClrmotM,  Ivrfcviton  Sprlw  A.   L.  Itlkcr.  I/.omohll» 

J.  f    Makmry.  Ilydrattllr  Pr.  8tn>l        L  R.  Smith.  A.  O.  Smith  Co. 
W.  R.  strl.  klanil.  Pocrhaa  Motor  Car  Co. 
Inlrrnnllnnal  Slnnilnrtla  llla-lalnn 
W    II.  Allen.  B    P.  Goodrich  II.   M    I -land  Cadillac 

C   C   Carlton    riliallllll  Co  II.  Maralnl.  Plat  Co 

A.  I.txllow  Clnrden.  Cla«.  Journal         John  V.  Poah.  Radio  Whltworth 
4    I    Hale,  Cnodrcar  A.  A.  Ilrmlneton.  water? Ira  T  AM. 

C.  R.  WblllcNcy.  nartford  lttilil»r  Work.  Co. 


£.5.  "Noronlc"  on  which  S.  A.  E.  will  take  iiimmar  trip  In  Georgian 
Bay.  June  14  to  17 

Past-President  Lcland  who  pointed  out  at  the  last  meeting 
of  the  standards  committee  the  difficulties  involved  in  Ameri- 
can car  manufacture  owing  to  the  difference  in  the  European 
and  American  standards  of  pneumatic  tire  rims.  On  this 
subject  Mr.  Leland's  remarks  were  as  follows: 

"\\V  ar*  seriously  handicapped  by  the  fact  that  there  la  no 
ntamlaril.  Inn  rluiun,  In  metric  Hlzes.  While  our  shipments  abroad 
ill  the  prevent  time  are  romparntlvrly  limited,  thla  la  a  considerable 
annoyance  lo  ui».  While  we  are  mnklna;  but  one  a  I  He  chassis,  and 
■  .  I  .v  I  !:■  \  •■■  •■!..'  i  n  II';.  'I.  J  .  "In  iTtic!  wnil Id  llV.c  t..  use  only 
one  slue  Wheel,  yd  we  Unci  imlny  when  considering  the  various  type* 
n(  the  different  makes  of  tires  we  have  to  use,  we  are  carrying 
thirty-two  types  of  tires.  Insofar  as  the  metric  sises  are  con- 
cerned, ii  means  a  different  type  and  slied  rim  In  many  canes. 
That  makes  it  necessary  to  have  In  »te>i  k  wheels  all  painted  to  go 
with  any  turn  car,  Tills  Is  expensive  and  at  times  a  serious 
handicap." 

The  council  has  established  the  same  division  in  pursuance 
of  the  resolution  passed  at  the  last  meeting  of  the  standards 
committee  to  the  effect  that  it  is  desirable  to  have  a  committee 
endeavor  to  formulate  a  standard  tooth  for  silent  chains. 

As  announced  in  The  Automobile  for  February  18,  K. 
W.  Zimmerschied,  past  vice-president  of  the  society,  will 
serve  as  chairman  of  the  standards  committee  during  the 
year.    Herewith  is  the  new  committee  list. 

The  Summer  Meeting 

The  summer  meeting  will  be  held  on  board  the  steamship 
iVoroiiu*.  This  is  the  flagship  of  the  Northern  Navigation  Co. 
fleet.  It  is  385  feet  overall.  This  is  a  solid  steel  double-bot- 
tom vessel  having  six  decks. 


Iron  and  Nfeel  Division 

K    W.  ZlmtiterechiecL  Chairman.  General  Motora  Co. 
0.  P.  Puller,  Wyman  A  fleintcvn  J.  II.  Parker,  Carpenter  Steel 

RadclylTe  Pnrne...  Mldrale  Sleel  C   P.  W   ny».  Carneaie  Sl-ol 

J.  A.  Malnewa,  llal.-nroh  jit..  I  G.  W.  Sargent.  Crucible  steel 

Geo.  L.  Norrla.  American  Vanadium      Henry  Soutber  Ferro  Mch.  a  Pound 
P.  W.  Trabold.  J.  It,  Wllllama  a  Co. 

Lock  Waihrr  nivlalon 

C.  H,  Lootrel.  Chairman 
C.  E,  Pavla.  Mechanical  Eni.  C.  W,  McKinl.  y.  Willy.  Orerlar.it 

Mlacellaneons  tMrlalon 

John  G   t'ti.  Chairman.  Perfection  Sprint  Co. 

E.  II.  Ebrtnan.  Chicago  Screw  C.  W.  Splrer.  Splerr  Mfg.  Co. 

Heme.  Nadall,  Ntewnrt-Wiirner  K.  E.  Sweet.  Cadillac 

N.  n.  Pope,  Motor  Trades  Pnb.  Co.         E.  R.  Whitney.  Com.  Truck  Co 

i"i. -o  »!,,•.■  Car  B'herla  Dlvlalon 

E.  R.  Hall.  Chairman.  Goodyear  Tire  A  Robber  On. 
H.  I,.  Unite  ii    Mercury  cy.le.ar  Co.      J    G   Vincent.  Psckanl 
C.  E.  Bnnnetl.  Tire  Mfr«.  Aaan.  J.  II.  Wagrnhorat,  I'nlted  Rim 

R.  S   Bryant,  .standanl  Welding  C.  B.  Wlilttelaey.  Harlfonl  RubNr 

C.  C.  Carlton.  Plreatone  c.  II.  Wllllama.  Mott  Wheel  Co. 

Heaeareh  Dlvlalon 

Ilnrld  L.  Gallup,   Chairman.   Polytechnic  Institute 
R.  M.  Anderaon,  stramterrg  P.  II.  Mutton.  Ooaanltlng  Eng. 

R.  C.  Carpenter.  Sibley  College  Charlea  E.  Lucke.  Columtila  t'nlr 

H.   l_   Connell  J.    A.   Moyer.   Penn.   Slate  College 

Wnlte-r  T    1'i-i.t.  L-ii    t  ilt    Mich.  Daniel  Itocarb.  Armour  Inat. 

C.  R.  Veal.  Purdue  Mr. 

Sprlaga  Dlvlalon 

C    W,  M.  Kin  Icy.  chairman.  Willys  Orerlaad  Co. 

A.  C.  Bergmann,  Mercer  Rahdi  L   Morgan,  Consulting  Eog 

C.  E.  Cl-mena,  Perfection  Snrlng  W,  M.  Newklrk.  Wm.  *  II.  Rowland 

€   P.  W.  Rya.  Carnegie  Steel  Co. 

Truck   Slnndarala  Dlvlalon 

Wm.  P.  Kennedy.  Chairman.  Conanltlng  Engineer 
W.  II.  Allen,  B.  P  Goodrich  Rola-rt  McA.  Lloyd.  Conanltlng  Eng. 


B    B.  Ilachman.  the  Autocar  Co. 
eii-orgr  p.  Cartienter.  White  Co. 
II    I)   church.  Packard 
0,   i.  Clemen..  Perfi'etloo  Spring 
J.   K.   Hale.  Goodyear 
Kii~.ll  IKmuea.  Hoopes  Bro. 


c    T    Myera.  Mechanical  Eng 
P    P.  Phllllpa 
A.  C    He  hula  I^eomohtle 
E    R.  Wltllney.  Com.  Truck  Co 
C.  B.  WhltteUey.  Hartford  Rubier 
John  Younger.  Plercc-Arrow 
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S.A.E.  Gas-Electric  Committee  Reports 

Metropolitan  Section  Hears  Preliminary  Results  of  Work  of 
Research  Committee— Two  Classes  of  Drive— Officers  Elected 


NEW  YORK  CITY,  Feb.  22-Last  night's  meeting  of  the 
Metropolitan  section  of  the  Society  of  Automobile 
Engineers,  marked  the  close  of  the  fiscal  year.  Be- 
sides the  business  coincident  with  the  closing  of  the  year,  the 
subject  of  discuBgion  was  the  report  of  the  gasoline-electric 
research  committee  which  was  appointed  early  in  the  summer 
of  1914  to  investigate  and  report  on  the  status  of  this  art. 

Robert  McA.  Lloyd,  consulting  engineer,  was  elected  chair- 
man for  the  ensuing  year,  succeeding  Joseph  A.  Anglada,  who 
held  that  office  for  the  last  3  years.  J.  Edward  Schipper  wn* 
elected  secretary  and  Prof.  W.  C.  Marshall,  treasurer.  Under 
a  new  form  of  Constitution  adopted  prior  to  the  election,  the 
Governing  Committee  is  increased  from  three  to  five  mem- 
bers, Ex- President  Anglada  and  Niran  Bates  Pope,  the  re 
tiring  secretary,  being  elected  as  governors  to  serve  for  1 

Membership  la  140 

The  financial  reports  of  the  section  showed  a  balance  on 
hand  of  $192.99  and  a  membership  of  140.  The  secretary's 
report  giving  a  review  of  the  year  dwelt  particularly  on  tht- 
work  of  the  research  committees  of  which  six  were  appointed 
but  only  in  one  instance,  that  of  the  gasoline-electric,  had 
any  real  valuable  results  been  obtained.  It  was  pointed  out, 
however,  that  this  should  not  discourage  the  work  as  with 
new  methods  of  attack,  this  can  be  made  one  of  the  most 
valuable  branches  of  the  society's  work  as  the  results  will 
not  only  be  available  for  the  section  members,  but  also  for 
the  Society  at  large  through  the  transactions. 

The  report  of  the  gasoline-electric  division  which  consists 
of  David  Beecroft,  The  Automobile,  chairman,  W.  P.  Ken- 
nedy, consulting  engineer  and  L.  G.  Nilson,  Nilson-Millcr  Co., 
was  in  the  nature  of  a  preliminary  report.  It  was  divided 
into  three  divisions,  read  respectively  by  the  different  mem- 
bers of  the  committee.  The  first  dealt  with  the  nature  of  the 
work  and  the  method  of  carrying  out  the  investigation;  the 
second  dealt  with  the  methods  of  classification  and  the  de- 
scription of  the  different  systems  which  fell  under  these 
classes  and  the  third,  went  into  the  history  of  the  develop- 
ment of  the  gasoline-electric  drive  and  the  patent  situation. 

Twofold  Classification 

David  Beecroft,  who  spoke  of  the  methods  used  in  carry- 
ing out  the  work,  pointed  out  the  difficulties  in  the  way  of 
busy  men  in  bringing  the  results  to  a  satisfactory  close,  re- 
stated that  the  gathering  of  the  data  was  more  readily  ac- 
complished by  the  committee  than  the  large  amount  of  clerical 
work  involved  in  its  tabulation.  He  also  pointed  out  the 
desirability  of  having  the  Society  as  a  whole  support  finan- 
cially the  work  of  these  committees.  Mr.  Kennedy  pointed 
out  the  method  of  classification  which  was  primarily  two- 
fold. The  first  classification  included  those  vehicles  in  which 
the  energy  of  the  motor  is  completely  transformed  into  elec- 
trical energy.  The  second  classification  included  those  drives 
in  which  a  portion  of  the  energy  only  is  converted  into  elec- 
trical and  the  remainder  is  delivered  mechanically.  The  com- 
mittee was  somewhat  puzzled  over  the  reception  that  would 
be  given  to  the  including  of  magnetically  transferred  drive 
into  the  second  class  as  it  was  feared  that  many  of  the  mem- 
bers would  not  agree  with  the  members  of  the  committee  in 


terming  a  magnetic  transmision  one  such  as  is  used  in  the 
Entz,  where  the  fields  are  positively  connected  to  the  motor 
shaft  and  the  magnetic  drag  of  these  is  relied  upon  to  trans- 
mit the  power.  The  slip  in  this  case  is  the  only  portion  of 
the  drive  which  is  transferred  into  electrical. 

Thirty-six  Gasoline-Electric  Patents 

Mr.  Nilson  in  his  discussion  of  the  patent  situation  pointed 
out  that  no  less  than  thirty-six  American  patents  relative  to 
gasoline-electric  systems  of  transmission  have  been  con- 
sidered by  the  committee  in  the  course  of  its  investigation. 
In  addition  many  modern  patents  have  been  gathered  and  de- 
scriptions of  a  number  of  systems  which  have  never  found 
their  way  into  the  patent  office.  The  probable  inception  of 
the  work  was  traced  back  by  Mr.  Nilson  to  W.  A.  Patton, 
in  1889. 

The  body  of  the  report  of  the  committee  was  that  part 
rendered  by  Mr.  Kennedy  as  follows: 

In  gas-electric  vehicles,  the  transmission  may  be  entirely 
electrical,  that  is,  all  the  mechanical  energy  delivered  by  the 
engine  is  (by  means  of  a  dynamo)  converted  into  electrical, 
and  then  again  transformed  into  mechanical  by  means  of  one 
or  more  electric  motors,  connected  in  any  suitable  manner  to 
the  driving  wheels.  Or  it  may  include  a  great  variety  of 
modifications  using  mechanical  or  electro-mechanical  clutch 
devices  and  drives,  in  which  case  only  a  portion  of  the  en- 
gine power  would  be  transformed  into  electrical  energy  or 
the  power  of  the  engine  may  be  entirely  transformed  into 
electrical  energy  for  a  part  of  the  time  in  the  operation. 
Storage  batteries  may  also  be  used  in  connection  with  prac- 
tically any  of  the  combinations  having  D.  C.  machinery. 

So  many  combinations  have  been  used  and  proposed,  that 
some  scheme  of  classification  must  be  made  before  studying 
or  comparing  the  different  systems. 


Fig.  1—  Complete  conversion  system  1.A  uted  In  connection  with  ■ 


Pl0.  2— Complete  conversion  eyetem  1-B  In  which  no  battery  le 
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FlQ-  3—  Electro- mechanical  system  2-A  In  which  a  battery  Is  con 


system  2-B 

function  of  the  clutch 

We  would,  therefore,  divide  the  gas-electric  systems  into 
two  main  classes  as  follows: 

First. — Complete  Conversion  Systems. 
Second. — Electro-Mechanical  Systems. 

Complete  Conversion  Systems 

The  first— Complete  Conversion  Systems— include  all 
equipments  where,  by  means  of  a  dynamo-electric  machine, 
all  the  mechanical  energy  delivered  by  the  engine  is  trans- 
formed into  electrical  energy,  transmitted  as  such  to  the 
place  wanted  and  then  by  means  of  electric  motors  recon- 
verted into  mechanical  energy  and  delivered  to  the  driving 
wheels. 

Electro-Mechanical  Systems 

The  second — Electro- Mechanical  Systems — Comprise  all 
the  equipment*  in  which  the  shafts  of  the  engine,  dynamo  and 
motor  are  all  in  direct  alignment,  so  that  such  portion  of  the 
engine  power  which  is  not  converted  into  electrical  energy 
may  by  means  of  some  clutch  mechanism  be  transmitted  to 
the  driving  wheels. 

The  clutch  mechanism  may  be  entirely  mechanical  or  it 
may  be  electro-mechanical;  or  the  drag  between  the  field  and 
armature  of  the  generator  may  act  as  a  clutch;  But,  however 
that  is  done  the  final  drive  is  electro-mechanical;  a  portion 
of  the  engine  power  may  be  transmitted  to  the  propellor  shaft 
without  being  first  turned  into  electrical  energy  and  recon- 
verted into  mechanical  energy  or  the  energy  of  the  engine 
may  be  used  electrically  for  starting  or  a  temporary  portion 
of  the  operation. 

Each  of  the  above  main  divisions  can  be  divided  into  sub- 
classes. For  instance:  the  "Complete  Conversion  Systems" 
can  be  divided  into  sub-classes  A  and  B;  and  the  second  main 
division  "Electro-Mechanical  Systems"  can  be  divided  into 
sub-classes  A,  B,  C,  etc. 

As  an  illustration,  we  now  have  in  Fig.  1  an  example  of 
the  Complete  Conversion  System  sub-division  1A,  which  con- 
sists of  an  internal  combustion  engine  directly  coupled  to  a 
D.  C.  generator,  two  electric  motors  mechanically  connected 
to  the  driving  wheels,  a  storage  battery  connected  across  thu 
main  leads  between  the  generator  and  the  motors;  and  the 
necessary  switches  and  rheostats.  The  speed  of  the  engine 
and  the  voltage  are  approximately  constant,  the  maximum 
variation  usually  being  from  20  to  33  per  cent.   The  speed  of 


the  vehicle  is  governed  by  a  controller  the  same  as  that  of 
the  conventional  trolley-car  or  electric  vehicle. 

Fig.  2  represents  sub-class  IB  and  shows  the  engine,  gen- 
erator and  motors  used  mainly  for  cutting  out,  series-paral- 
lelling and  reversing  the  motors.  The  speed  of  the  vehicle 
is  usually  controlled  by  changing  the  voltage  of  the  generator 
which  can  be  accomplished  by  operating  the  throttle  so  as  to 
change  the  speed  of  the  engine.  A  rheostat  can  also  be  placed 
in  the  shunt  circuit  of  the  generator  for  controlling  the  field 
strength  of  same  and  used  in  conjunction  with  the  throttle. 
Sometimes  a  separate  exciter  is  used  for  controlling  the 
field  of  the  generator. 

We  now  come  to  the  second  main  division  "Electro-Mechan- 
ical Systems"  in  which  the  total  energy  of  the  engine  is  not 
converted  (for  final  employment)  into  electrical  energy,  only 
a  part  being  so  converted  and  the  remainder  transmitted  to 
the  drivinjr  wheels  by  other  means.  We  have  a  number  of 
variations  in  this  division. 

Fig.  3,  2-A  represents  the  first  sub-division  of  electro- 
mechanical systems  combustion  engine  directly  connected  to 
a  D.  C.  generator,  the  shaft  extending  through  a  system  of 
eears  to  the  driving  wheels  very  much  as  in  a  conventional 
gasoline-propelled  car.  A  storage  battery  is  connected  across 
the  generator  terminals,  the  idea  being  to  have  the  electrical 
machine  act  as  a  generator  charging  the  batteries  when  there 
is  power  to  spare,  and  then  again  automatically  changing 
into  a  motor  to  assist  the  engine  whenever  same  is  being  < 
taxed.  For  reverse  running  a  coupling  between  the  i 
and  the  engine  can  be  released  and  the  generator  operated  in 
a  reverse  direction  as  a  motor,  or  the  engine  and  the  gen- 
erator may  be  connected  permanently  and  a  mechanical  re- 
verse used  the  same  as  in  a  conventional  gasoline  car,  neither 
of  these  devices  being  shown  in  the  illustration. 

Fig.  4  illustrates  the  second  sub-division  2  of  electro- 
mechanical systems.  In  this  case  there  is  no  actual  mechan- 
ical coupling  between  the  engine  and  the  driving  wheels,  but 
the  generator  performs  the  function  of  a  clutch  for  trans- 
mitting the  engine  torque  to  the  driving  wheels.  The  gen- 
erator has  the  field  magnets  mounted  directly  on  the  engine 
shaft  revolving  around  its  armature.  The  armature  shaft  is 
extended  and  connected  by  means  of  the  necessary  gearing  to 
the  driving  wheels.  On  this  same  generator-armature  shaft 
is  mounted  the  armature  of  an  electric  motor  sur- 


Flg.  5 — Electro. mechanical  system  Z-C  which  It  provided  with  a 
friction  clutch 


Fig.  6— Electro. mechanical  lyatem  2- 


principle 
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Gasoline-Electric  Patents 


Fig.  7 


inlcal  system  2-E  having  a 
chanlcal  connection 
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rounded  by  a  stationary  field  frame.  The  speed  of  the  vehicle 
is  controlled  by  the  speed  of  the  engine,  as  well  as  by  the 
amount  of  slippage  allowed  between  the  revolving:  field  and 
the  generator  armature.  On.  high  speeds  the  electric  motor 
is  inactive,  but  the  generator  is  short  circuited,  reducing  thu 
slippage  to  a  minimum.  On  lower  speeds  when  additional 
power  is  needed,  the  electrical  energy  produced  by  the  gen- 
erator is  applied  in  the  motor,  which  then  acts  as  a  booster 
increasing  the  torque. 

Fig.  6  represents  the  third  sub-division  2-C  of  electro- 
mechanical systems  and  is  in  general  similar  to  2-B  except 
that  a  friction  clutch  is  added  for  locking  together  the  arm- 
ature and  field  of  the  generator,  entirely  eliminating  the 
electrical  losses  when  running  on  high. 

Fig.  6  of  electro-mechanical  systems  and  class  2-D  of  elec- 
tro-mechanical systems  is  an  example  of  the  employment  of 
the  magnetic  clutch  principle  but  without  provision  for  in- 
creasing the  engine  torque.  A  separate  exciting  dynamo  i« 
used,  energizing  the  revolving  field  of  the  generator  keyed 
to  the  propeller  shaft.  By  means  of  a  controlling  rheostat  in 
the  circuit  of  the  exciting  dynamo  the  degree  of  magnetiza- 
tion of  the  revolving  field  is  changed,  producing  any  desired 
torque  within  the  capacity  of  the  engine. 

Fig.  7  shows  the  fifth  sub-division  2-E  of  the  electro- 
mechanical system.  In  this  case  there  is  a  continuous 
mechanical  connection  between  the  engine  and  the  driving 
wheels,  but  continuous  co-operation  of  the  generator  and 
motor  is  necessary  for  moving  the  vehicle.  The  engine  shaft 
is  extended  to  the  spider  portion  of  a  differential  on  which 
are  mounted  the  conventional  bevel  pinions  meshing  with  a 
crown  gear  on  each  side.  One  of  the  crown  gears  is  keyed  to 
the  hollow  armature-shaft  of  the  generator  located  between 
the  engine  and  the  differential.  The  other  crown  gear  is 
keyed  to  the  armature-shaft  of  an  electric  motor  located  be 
i  the  differential  and  the  driving  wheels.  This  arm- 
shaft  is  by  means  of  suitable  gearing  connected  to  the 
driving  wheels. 

It  will  be  noticed  that  the  torque  of  the  engine  is  evenly 
divided  between  the  two  electrical  machines,  so  that  the  speed 
of  the  generator  added  to  the  speed  of  the  motor  is  always 
double  that  of  the  engine.  If,  for  instance,  the  motor  shaft 
were  locked,  the  generator  armature  would  revolve  at  double 
the  engine  speed.  The  speed  of  the  vehicle,  therefore,  depends 
upon  the  differential  action  between  the  generator  and  motor. 
By  suitable  control  the  field  strength  can  be  changed  so  that 
the  speed  of  either  machine  can  be  made  to  vary  between  zero 
and  double  the  engine  speed.  The  current  produced  by  the 
generator  is  applied  on  the  motor  which  adds  additional 
torque  to  that  produced  directly  by  the  engine. 

Discussion  on  Size  of  Motor  and  Generator 

There  was  some  discussion  on  a  question  raised  by  Louis 
Marburg,  Marburg  Bros.,  on  the  size  and  rating  of  the 
electric  motor  and  electric  generator  necessary  with  the 
gasoline-electric  drive.    Mr.  Nilson  pointed  out  that  the  eler- 
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trical  units  can  be  small  as  they  are  not  required  to  take 
the  full  load  and  furthermore  the  horsepower  rating  of  the 
gasoline  motors  employed  are  frequently  in  excess  of  the 
power  delivered.  As  an  example  he  mentioned  the  use  of  a 
3-kilowatt  machine  for  a  15-horscpower  engine  used  on  a 
1-ton  truck. 

Considerable  discussion  also  hinged  upon  the  point  as  to 
whether  or  not  drives  such  as  the  Entz  could  be  railed 
mechanical.  In  this  drive  the  only  connection  between  the 
engine  and  the  driving  shaft  is  that  provided  by  the  magnetic 
attraction  of  the  rotating  fields  for  the  driven  armature.  In 
answer  to  this  Mr.  Nilson  pointed  out  that  although  the  con- 
nection is  not  a  positive  one  it  is  nevertheless  mechanical 
in  the  same  sense  as  the  connection  in  a  dynamometer  in 


which  the  drag  of  the  fields  upon  the  armature  or  the  arm- 
ature upon  the  fields  is  taken  as  the  measurement  of  mechan- 
ical horsepower.  He  furthermore  showed  that  the  only  elec- 
trical energy  created  is  that  due  to  the  slip  between  the  fields 
and  the  armature. 

The  Efficiency  Question 

In  regard  to  a  question  asked  by  Prof.  W.  C.  Marshall  on 
the  efficiency  of  the  gasoline-electric  system,  Mr.  Nilson 
stated  that  no  definite  figures  are  available  covering  the  en- 
tire apparatus.  For  instance,  where  a  battery  is  used  there 
is  a  25  to  30  per  cent,  loss  m  charging  and  discharging  and 
there  is  also  a  variation  in  the  percentage  of  energy  that  is 
used  for  storing  the  battery. 


Problems   of   the  Eight  Discussed 

Engineers  Consider  Features  Comparatively  with  Other  Types— Decide  Eight 
Makes  Special  Manufacturing  Proposition— Must  Be  Well 
Made  if  Qualities  Are  To  Be  Brought  Out 


THE  impression  gained  by  reading  the  first  brief  reports 
of  the  discussion  on  the  eight-cylinder  motor  held  re- 
cently by  the  Indiana  Section  of  the  S.  A.  E.  was  that 
a  large  amount  of  extremely  important  work  had  been  done. 
Subsequent  conversations  with  several  of  those  present,  how- 
ever, suggests  that  very  few  points  of  real  novelty  were 
brought  out,  and  that  knowledge  concerning  the  eight  was 
not  advanced  very  much. 

Reasons  for  the  Eight 

The  main  theme  of  J.  O.  Heinze's  paper  was  that  the 
eight-cylinder  motor  should  be  regarded  as  a  step  forward, 
on  account  of  its  greater  evenness  of  torque,  this  being  es- 
pecially noticeable  below  road  speeds  of  15  miles  per  hour. 
Mr.  Heinze  said  that  what  the  automobile  public  desired 
was  the  nearest  possible  approach  to  a  turbine,  or  truly  ro- 
tary power  producer,  and  that  the  eight  must  therefore  be 
regarded  as  the  best  type  yet  because  it  approximates  most 
closely  to  the  turbine  ideal. 

Neither  Mr.  Heinze,  nor  the  speakers  in  discussion,  seems 
to  have  brought  out  the  obvious  point  that  in  endeavoring  to 
approximate  to  a  rotary  power  producer  there  must  be  a 
limit  beyond  which  it  does  not  pay  to  go,  because  most  of 
the  arguments  advanced  by  the  author  would  have  applied 
with  equal  force  in  stating  a  ease  for  the  12,  24,  48,  or  any 
other  number  of  cylindered  motor.  No  doubt  Mr.  Heinze 
really  intended  to  emphasize  his  opinion  that  the  eight-cyl- 
inder had  not  been  produced  solely  for  the  purpose  of  sup- 
plying something  new  for  the  public  to  buy,  but  that  it  was 
an  engineering  product  the  reasons  for  its  appearance  be- 
ing sound  engineering  reasons. 

Problems  of  Deaign 

Mr.  Heinze  then  proceeded  to  discuss  the  special  problems 
in  connection  with  the  design  and  construction  of  eight  cyl- 
inders. First,  he  explained  by  means  of  diagrams  the  al- 
ready well  understood  difficulty  in  proportioning  the  oil  so 
that  both  setr.  of  cylinders  receive  an  adequate  supply  with- 
out one  set  becoming  over-lubricated.  He  then  brought  out 
the  quite  important  point  that  forced  lubrication,  in  which 
all  the  bearings  except  the  piston  pins  are  supplied  through 
a  drilled  crankshaft,  makes  the  best  possible  form  of  oiling; 
so  that  this  feature  of  the  eight-cylinder  motor  is  incontest- 
ably  a  step  forward. 


He  then  dealt  with  the  question  of  connecting-rod  bearings 
and  showed  that  the  forked  connecting-rod  gave  a  larger 
bearing  surface  in  proportion  to  the  length  of  the  motor  and 
the  dimensions  of  the  crankshaft  than  it  was  possible  to  get 
by  means  of  staggering  the  cylinder;  or  by  any  other  means 
arranging  two  ordinary  large  ends  side  by  side  on  the  same 
crankpin. 

A  point  brought  out  which  has  not  been  appreciated  fully 
is  that  in  the  eight  the  crankpin  is  very  much  larger  in  pro- 
portion to  the  cylinder  diameter  than  it  has  been  made  for 
four-cylinder  motors;  that  is  to  say  despite  the  forked  con- 
necting-rod a  much  larger  bearing  is  provided  for  the  large 
ends  than  is  usual  for  any  other  type  of  motor.  This  should, 
of  course,  improve  the  durability  of  the  bearing  and  Mr. 
Heinze  stated  that  this  should  be  regarded  as  highly  im- 
portant since  to  take  down  an  eight  would  be  very  much  more 
troublesome  and  far  more  costly  than  to  deal  similarly  with 
a  four-cylinder  motor. 

Coat  of  Manufacture 

Discussing  the  cost  of  manufacture,  he  said  that  the  reason 
the  Northway  motor  had  the  cylinders  cast  in  two  blocks  of 
four  was  that  they  believed  it  to  be  the  cheaper  way  at  pres- 
ent. He  spoke  in  appreciative  terms  of  the  Ferro  motor  and 
said  that  possibly  other  concerns  were  mistaken  in  not  cast- 
ing all  eight  cylinders  in  one  piece.  That,  however,  is  a 
point  which  time  would  have  to  decide. 

He  considered  that  the  overhead  valve  type  was  distinctly 
attractive  from  several  angles  but  that  it  would  be  much 
easier  to  obtain  quietness  in  operation  from  the  L-head  cyl- 
inder and  normal  style  of  valve. 

The  next  point  dealt  with  was  the  two  systems  of  valve 
operation.  It  was  the  author's  opinion  that  using  a  single 
cam  for  opposite  pairs  of  cylinders  with  the  necessary  inter- 
position of  rockers  gave  opportunities  for  error  in  timing 
which  might  be  serious.  The  proportions  of  the  rockers  and 
the  locations  of  their  centers  must  needs  be  extremely  accu- 
rate if  the  timing  is  to  be  true.  It  was  for  this  reason  thnt 
the  Northway  company  preferred  to  use  sixteen  cams  and 
direct  push  rods  for  the  valves. 

Carburetion,  he  said,  was  one  of  the  principal  troubles 
and  he  believed  that  at  speeds  below  1,000  r.p.m.  the  volu- 
metric efficiency  of  the  eight-cylinder  is  not  as  good  as  it 
should  be;  and  this  he  thought  could  be  accounted  for  by  the 
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reversal  in  the  direction  of  the  flow  in  the  intake  manifold. 
This  suggests  that  good  results  may  be  expected  by  careful 
experimenting  with  different  manifold  designs.  It  may  be 
remembered  that  in  the  early  days  of  the  six  trouble  owing 
to  uneven  gas  distribution  was  very  usual  and  that  this  has 
been  overcome  in  several  different  ways. 

Frictional  Losses 

The  next  point  dealt  with  was  frictional  loss  and  Mr. 
Heinxe  pointed  out  that  this  must  necessarily  be  greater  in 
the  eight  than  with  any  kind  of  motor  with  fewer  cylinders, 
because  there  was  much  more  piston  surface  in  proportion 
to  the  displacement.  This  point  was  taken  up  by  W.  G. 
Wall,  who,  in  a  rough  calculation,  showed  that  the  amount 
of  surface  in  the  eight-cylinder  exceeded  that  in  the  four  by 
almost  40  per  cent.  Mr.  Wall  suggested  that  the  placing  of 
the  carbureter  above  the  cylinders  was  likely  to  produce 
trouble  at  slow  speeds  through  gasoline  draining  into  the 
valve  pockets.  In  his  reply  Mr.  Heinze  said  that  he  did  not 
quite  agree  with  this  point  and  his  only  suggestion  in  rela- 
tion to  curburetion  was  that  it  was  hard  to  obtain  the  same 
power  per  cubic  inch.  On  the  point  of  frictional  losses  an- 
other speaker  afterwards  stated  that  experiment  with  equal 
sized  four-  and  eight-cylinder  motors  in  the  same  chassis 
showed  gasoline  consumptions  in  the  ratio  of  10  to  12  in 
favor  of  the  four.  There  was  no  difficulty  in  obtaining  all 
the  flexible  qualities  one  could  get  with  any  other  kind  of 
motor  and,  of  course,  the  number  of  cylinders  helped  very 
greatly  to  improve  flexibility. 

Mr.  Wall  briefly  discussed  the  balance  of  the  eight  and 
voiced  the  idea  that  the  amount  of  vibration  which  could  be 
felt  was  in  direct  proportion,  to  the  number  of  cylinders  used. 
It  was  also  suggested  that  a  rocking  vibration  like  that  pro- 
duced by  the  unbalanced  couple  in  a  two-cylinder  or  three- 
cylinder  motor  was  much  more  important  from  a  sensory 
point  of  view  than  either  vertical  or  horizontal  vibration. 
One  or  two  of  the  speakers  did  not  make  it  altogether  clear 
whether  they  we  re  considering  vibration  or  the  torsional  os- 
cillation of  the  whole  motor  in  the  frame  due  to  fluctuation  in 
torque.  In  concluding  his  contribution  Mr.  Wall  made  the  re- 
mark that  the  word  accessibility  was  hardly  applicable  to  an 
eight,  but  that  some  eights  were  worse  than  others. 

Public  Demand  I'ngauged 

It  was  stated  that  the  public  were  not  greatly  interested  in 
the  automobile  as  a  machine  for  doing  the  work  economically, 
that  is  to  say,  gasoline  and  oil  consumption  were  not  treated 
by  them  as  a  very  serious  consideration,  and  this  point  was 
taken  up  by  Howard  Marmon.  In  discussion  he  suggested 
that  even  if  this  were  true  today  it  certainly  would  not  con- 
tinue to  be  so  forever,  that  the  thermal  efficiency  of  the 
automobile  as  a  complete  machine  must  ultimately  be  the 
main  consideration. 

As  far  as  the  greater  smoothness  of  the  eight  is  concerned 
Mr.  Marmon  pointed  out  that  it  was  a  question  of  whether 
the  human  frame  was  capable  of  differentiating  between  the 
number  of  impulses  per  minute  above  a  certain  frequency. 
This,  he  said,  was  a  matter  which  could  not  be  decided  by  en- 
gineers, which  meant  that  it  remained  for  the  public  to 
show  whether  they  obtained  greater  satisfaction  when  rid- 
ing behind  an  eight  then  behind  a  six.  It  was  anticipated 
that  it  would  take  at  least  a  year  for  the  public  opinion  to 
become  recognizable. 

Mr.  Apperson  discussed  principally  the  possibility  of  un- 
even wear  on  the  connecting-rod  bearings,  the  underlying 
notion  being  that  it  would  be  impossible  for  the  ordinary  re- 
pairman to  readjust  or  scrape  bearings  of  the  forked  end 
type.  The  general  opinion  was  that  wear  would  be  much 
slower  than  in  other  types  of  motors  and  for  this  reason 
trouble  in  adjustment  need  not  be  considered.  Allowing  for 
the  improved  lubrication,  usually  a  feature  of  the  eights,  this 
is  probably  a  perfectly  sound  position  to  take  up  and  it  would 


not  be  a  difficult  matter  to  put  in  a  complete  new  bushing 
to  suit  both  the  fixed  and  forked  ends. 

An  Experimental  Twelve 

C.  P.  Grimes  supplied  some  details  concerning  the  twelve- 
cylinder  V  motor  built  by  George  Schebler  for  his  own  per- 
sonal use.  This  had  two  sets  of  six-cylinders  arranged  V 
fashion  and  having  a  main  crankshaft  bearing  between  each 
throw  of  the  crank.  Instead  of  using  either  staggered  or 
forked  connecting-rods  Mr.  Schebler  mounted  a  pin  some- 
thing like  a  piston  pin  at  the  lower  end  of  one  rod,  the  pin 
fitting  in  a  bushing  arranged  for  it  at  the  lower  end  of  the 
other  connecting  rod;  that  is  to  say  six  of  the  connecting- 
rods  carried  little  lugs  to  one  side  of,  and  just  above,  their 
large  ends,  the  other  six  connecting-rods  being  attached  to 
these  lugs.  This  provided  large  end  bearings  which  could 
be  adjusted  limitlessly  and  the  lower  ends  of  the  second  con- 
necting-rods can  be  regarded  and  treated  exactly  like  piston 
pins.  Mr.  Grimes  said  that  a  trouble  with  this  motor  had 
been  to  prevent  wear  on  the  valve  guides  and  that  in  a  new 
design  of  twelve-cylinder,  which  was  now  being  made,  all 
the  valves  were  arranged  vertically  with  the  object  of  over- 
coming this  trouble.  It  was  originally  intended  by  Mr. 
Schebler  to  use  the  two  sets  of  cylinders  independently,  keep- 
ing one  set  normally  in  reserve. 

The  remainder  of  the  discussion  ranged  around  the  subject 
already  dealt  with,  but  did  not  extract  much  additional  in- 
formation. The  principal  new  point  brought  up  was  that,  if 
an  ordinary  four-cylinder  magneto  were  used,  owing  to  the 
fact  that  it  has  to  run  double  the  speed  necessary  for  a  four- 
cylinder  motor,  the  ignition  advance  permitted  is  reduced  to 
half.  It  was  also  suggested  that  some  magnetos  have  not 
shown  very  good  efficiency  at  extremely  high  armature 
speeds.    There  is,  of  course,  no  trouble  with  timer  ignition. 

The  need  for  consideration  of  true  economy  was  insisted 
upon  by  some  other  speakers  and  the  author  of  the  paper  in 
reply  said  that  he  quite  expected  the  efficiency  of  the  eight 
to  be  brought  up  to  standard. 

It  was  questioned  whether  the  cost  of  manufacturing  the 
eight  could  possibly  be  as  low  as  that  of  making  six  of  equal 
displacement.  Mr.  Heinze  in  reply  stated  that  ordinary  im- 
provement in  manufacturing  knowledge  would  enable  eight- 
cylinder  cars  to  be  produced  at  prices  no  greater  than  those 
which  were  now  being  paid  for  six  cylinders.  He  did  not  go 
deeply  into  the  obvious  question  arising  from  this  statement, 
namely,  if  improved  methods  of  manufacture  enable  the  eight 
to  be  produced  for  a  definite  sum,  would  not  the  same  meth- 
ods applied  to  sixes  or  fours  allow  a  still  greater  reduction? 
Of  course  minimum  price  is  not  the  most  important  considera- 
tion especially  in  considering  the  six-cylinder  car  and,  as  Mr. 
Heinze  showed,  the  amount  of  money  saved  on  the  crank- 
case  and  crankshaft  of  the  six-cylinder  can  be  set  against 
the  cost  of  an  extra  cylinder  block,  extra  pistons,  and  con- 
necting rods,  etc.,  required  for  the  eight. 

Seven  Leading  Points 

Summing  up  the  meeting  the  chief  points  made  seem  to 
be: 

1.  That  carburetion  is  not  perfectly  simple  and  calls  for 
experimenting. 

2.  That  there  arc  arguments  in  favor  of  the  use  of  16 
cams  instead  of  8. 

3.  That  the  amount  of  piston  friction  in  an  eight  is  very 
high  in  proportion  to  other  motors  of  equivalent  displacement. 

4.  That  the  forked  connecting-rod  gives  ample  bearing  sur- 
face and  should  provide  excellent  durability. 

5.  That  engineers  and  salesmen  are  still  undecided  as  to 
how  the  public  will  receive  the  eight. 

6.  Some  special  arrangements  will  be  necessary  to  take 
care  of  the  ignition. 

7.  Accessibility  in  the  average  eight  leaves  much  to  be  de- 
sired. 
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Farmers  of  Southwest  Could  Buy  94,000 

Cars  at  $1,000  Each 

Kansas,  Nebraska,  Oklahoma  and  Missouri  Have  68,144,200  Bushels  of  Wheat 
Worth  $94,401,880,  Still  in  Farmers'  Bins— Other  Crops  Also 
Indicate  Large  and  Continued  Car  Buying 


KANSAS  CITY,  MO..  Feb.  27.— 
There  are  four  great  economic 
matters  that  will  have  a  bearing 
on  the  ability  of  the  big  grain  and  stock 
states  of  the  Southwest  to  continue  and 
increase  their  purchase  of  motor  factory 
products  this  summer  and  fall  as  they 
have  in  the  past    These  are: 

1 —  The  price  the  winter  wheat  crop 
still  on  hand  continues  to  bring. 

2 —  The  acreage  and  condition  of  the 
winter  wheat  crop — now  in  the  ground — 
that  will  be  harvested  the  middle  of  this 
summer. 

a— The  size  of  the  coming  corn  crop. 

4 — The  livestock  situation  as  affected 
by  the  quarantines  that  have  resulted 
from   the  outbreaks  of  the   foot  and 


After  a  careful  investigation 
western  bankers,  grain  associations  and 
livestock  men,  it  is  apparent  that 
Kansas,  Missouri,  Oklahoma  and  Ne- 
braska— the  big  four  of  the  Southwest — 
will  not  only  continue  to  buy  automo- 
biles, but  should  continue  to  show  an  in- 
crease in  buying.  The  other  grain  and 
stock  states  of  the  Mississippi  and 
Missouri  valley  will  show  the  same  gen- 
eral conditions,  with  certain  variations 
as,  for  example,  in  northern  states  where 
spring  wheat  is  the  heavy  crop  instead 
of  winter  wheat. 

The  Southwest  has  bought  automo- 
hiles  and  is  still  buying  cars  on  the  win- 
ter wheat  that  was  harvested  last 
summer.  Still  in  Kansas,  Nebraska, 
Missouri  and  Oklahoma,  it  is  estimated 
by  grain  men  that  there  remains  nearly 
20  per  cent,  of  that  crop.  Some  of  it  is 
going  to  market  gradually,  some  of  it 
will  be  held  until  the  new  crop  is  close 
by.  But  the  farmer  himself  right  now 
is  getting  for  all  he  is  selling  between 
$1.40  and  $1.50,  depending  on  his  loca- 
tion. 

What  he  may  get  if  he  holds  on  to  the 
fifth  of  the  crop  ho  still  has  in  his  bins, 
of  course,  depends  on  war  conditions. 
Indications  are  this  week  that  he  is  hold- 
ing pretty  well,  too.  The  exporters  are 
sending  grain  that  is  in  second  hands 
and  the  farmers  are  sending  less  of  their 
crop  to  market  than  they  were  at  this 


O  This  article  begins  a  tcries  of 
monthly  industrial  re  el  rim  on  condi- 
tion* in  the  southwestern  territory 
embracing  smh  states  a*  Kansas,  Mis- 
souri, Xebraska  and  Oklahoma,  com- 
prising an  important  section  of  the. 
Mississippi  enllcy,  one  of  the  greatest 
grnin-prmlucing  regions  in  the  world. 
Higher  groin  prices  now  in  effect  ren- 
der this  region  a  more  promising  auto- 
mobile market  than  ever  before, 

O  The  author  is  one  of  the  most  wide- 
ly-recognized authorities  in  this  terri- 
tory, having  watched  the  progress  of 
these  states  for  2.1  years  while  in  dally 
contact  with  their  leading  financial  and 
industrial  movements. 


time  a  year  ago.  Then  figuring  $1.40  a 
bushel  (to  be  conservative)  we  have  in 
the  farmers'  bins  in  Kansas,  Nebraska, 
Oklahoma  and  Missouri  this  much  wheat, 
worth  as  follows: 

Bushel*  Still  In 

State                 Farmtrs*  Bint  Value 

Kiinwis  3S.260.OO0  $60.7*4,000 

.Vet.raska   13.623.200  1B.0?2.4»0 

"klalionm                     S.f.95.000  11.433.000 

MiMKK.rl                        MS6.000  12,13!. 400 

Total   -68.144.200  |»4.401.M0 

The  farmers  apparently  are  so  com- 
fortable that  they  are  in  no  hurry  to 
sell  this  wheat.  A  large  part  of  that  is 
surplus,  and  surplus  means  automobiles 
everywhere.  Enough  wheat  left  over  to 
buy  94,000  thousand-dollar  cars  in  these 
states  alone! 

The  winter  wheat  now  in  the  ground: 
With  the  exception  of  Kansas,  which 
shows  only  2  per  cent,  less  acreage  than 
for  the  great  wheat  crop  now  selling,  the 
states  mentioned  show  a  greater  acreage. 
The  report,  with  the  exception  of  Ne- 
braska, was  not  so  good  compared  with 
the  year  before,  but  since  that  time  con- 
ditions  in  both  Kansas  and  Oklahoma 
have  greatly  improved.  The  war  is  still 
on.  Kitchener  says  it  will  last  3  years. 
These  great  wheat  states  are  prepared. 
Herewith  is  a  table  on  the  winter  wheat 
crop — now  in  the  ground — in  the  south- 
western states. 

Corn  Is  a  Great  Crop 

Corn  is  a  great  crop  in  these  four 
great  southwest  states.  The  corn  crop 
means  fall  buyers.  The  preliminary 
condition  is  first  class.   The  corn  belt  has 


had  moisture  and  lots  of  it  this  spring 
and  the  indications  are  that  the  ground 
will  be  in  prime  shape  for  planting,  a 
matter  of  no  small  consequence  when  the 
farmer  is  figuring  the  chances  for  his 
crop. 

The  animal  industry  is  a  trifle  less 
pleasant  te  view  at  this  time.  Cattle 
only  are  affected  by  the  quarantines 
established  by  the  government  and  states 
because  of  the  foot  and  mouth  disease. 
At  this  time  only  Kansas  and  Missouri 
are  open  to  stocker  and  feeder— breed- 
ing cows  and  cattle  to  be  fed— ship- 
ments. There  is  a  tendency,  however, 
on  the  part  of  large  stockmen  and  bank- 
ers handling  cattle  paper  to  view  the 
slowing  up  of  cattle  shipments  to  market 
with  equanimity.  W.  K.  Kemper,  presi- 
dent of  the  Commerce  Trust  Co.,  Kansas 
City,  which  handles  much  cattle  paper, 
says  regarding  this: 

"The  drouth  in  Kansas,  Nebraska. 
Oklahoma  and  Missouri  two  years  ago 
took  thousands  of  head  of  cattle  out  of 
these  states  as  well  as  out  of  New  Mex- 
ico and  Texas,  It  shortened  the  breed- 
ing stock  on  the  farms  and  ranches.  The 
stock  cattle  that  the  Southwest  does  not 
ship  to  market  this  winter  will  be  ready 
for  market  in  the  fall  and  where  there 
was  then  a  cow,  in  the  fall  there  will  be 
a  cow  and  also  a  calf.  The  quarantine 
won't  hurt;  it  will  help  to  restock  the 
Southwest  and  it's  a  creation  of  a  new 
wealth  in  a  very  few  months." 

Crops  Worth  $1,113,036,000. 

Adding  to  the  interest  of  the  man  who 
makes  automobiles  is  a  look  into  the  gen- 
eral wealth  of  the  farm  producers  in  the 
big  grain  and  stock  raising  states.  For 
example,  take  the  value  of  all  farm  pro- 
duce in  the  United  States.  Without  the 
$3,828,000,000  for  animal  products,  the 
total  compiled  from  the  1914  figures  of 
the  Department  of  Agriculture  is  $6,044,- 
000,000.  In  five  states  of  the  Southwest 
this  year  the  value  of  thirteen  field 
crops,  corn,  wheat,  oats,  barley,  rye. 
buckwheat,  flaxseed,  rice,  potatoes,  sweet 
potatoes  hay,  tobacco  and  lint  cotton  is 
$1,113,036,000.  This  means  of  course 
that  most  of  it  is  in  wheat  and  corn,  ex- 
cepting Texas,  where  cotton  counts,  al- 
this  year  put  Texas 
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lower  than  the  5-year  average, 
the  five  states: 

State  1914 

irnwa  »i»7,6«;,r>™> 

Ti-xnn   •.•K«.33.'.,immi 

Nebraska    210.09»,0tni 

Missouri    1S2.9M.00u 

ikluhomn   I3l.lis.00i) 


Here  are 

b  Year* 
Average 

MI'.i.Imih 

I  «.«.«*•.  IMM 
U7.81MMIO 

And  this  does  not  include  the  crops  of 
Minnesota  and  the  Dakotas.  Of  course 
there  is  duplication  to  a  certain  extent 
in  the  department  figures  caused  by  the 
fart  that  it  is  hard  to  say  what  part  of 
the  value  of  animals  is  made  up  of  hay 
and  grain  fed.  However,  it  is  sufficiently 
close  to  cause  amazement  at  the  com- 
parison that  may  be  made  between  the 
total  of  these  five  states  and  the  entire 
country  on  farm  products. 

The  banks  as  a  barometer  of  business 
conditions  in  the  Southwest  make  a  good 
showing.  Money  is  easy  and  abundant 
in  the  banks  of  Kansas  City  as  well  as 
all  of  its  trade  territory.  December  31, 
the  date  of  the  last  call  on  the  national 
banks,  the  Kansas  City  banks  showed  de- 
posits of  $110,000,000,  which  was  $9,500,- 
000  in  excess  of  the  same  time  last  year. 
It  is  estimated  that  since  that  call  the 
deposits  in  Kansas  City  national  banks 
have  increased  to  $118,000,000.  The 
bank  clearings  show  an  increase  of  from 
25  to  45  per  cent,  as  compared  with  the 
same  time  last  year. 

The  next  week  or  two  probably  will  see 
tremendous  strides  taken  in  the  jitney 
business  and  tremendous  efforts  as  well 
to  put  the  jitney  out  of  business.  In  this 
city  there  has  been  a  steady  increase  in 
the  number  of  machines  operating.  Last 
Saturday,  always  a  big  transportation 
day,  the  jitneys  in  Kansas  City  handled 
40,000  to  50,000  passengers.  This  meBnt 
from  $2,000  to  $2,400  was  cut  off  of  the 
Metropolitan  street  railway  receipts 
that  day. 

The  Jitney  Still  Grows 

E.  K.  Carnes,  traffic  manager  of  the 
jitney  station,  estimated  that  225  cars 
were  engaged  on  the  Saturday  trips  and 
that  of  this  number  about  fifteen  were 
buses,  seating  from  eight  to  twelve 
passengers.  The  jitney  carried  the 
straphangers  down  in  the  morning  and 
on  account  of  the  large  number  of  Sat- 
urday shoppers  coming  down  in  the  early 


afternoon  and  going 
home  before  the  rush 
hours,  kept  busy  carry- 
ing both  ways  all  day. 

It  is  still  too  early 
to  figure  the  outgrowth 
from  this  jitney  busi- 
ness, whether  it  will 
be  transformed  into  a 
bus  seating  from  eight 
to  ten  persons  or 
whether  the  small  five- 
passenger  cars  will 
continue  to  do  a  large 
part  of  the  business. 
Jitney  buses  seem  to 
have  a  clear  profit 
when  they  report  fares 
averaging  $16  a  day. 
However,  the  $8  aver- 
age of  the  small  tour- 
ing cars,  in  the  estima- 
tion of  local  dealers, 
will  pay  good  wages  to  the  owner  of 
a  small  car  and  take  care  of  his  ex- 
penses and  depreciation. 

The  big  question  that  is  affecting  the 
jitneys  is  the  preparation  of  ordinances 
in  Western  cities  to  regulate  them.  The 
street  railway  influences  are  strong  and 
not  stronger  elsewhere  than  here.  Tele- 
grams from  coast  cities  and  Texas  cities 
where  the  jitneys  arc  thriving  say  that 
to  date  no  ordinances  have  been  adopted, 
but  that  the  jitney  drivers  and  their 
patrons  are  watching  every  move  of  the 
street  railway  interest  to  put  them  out 
of  business  by  the  demands  for  liability 
bonds  and  heavy  license  fees.  In  Kansas 
City  the  street  railway  has  appealed 
to  friends  in  the  city  government 
which  recently  granted  a  HO-year  street 
railway  franchise.  The  ordinance  will 
be  taken  up  in  council  committee 
this  week  and  the  first  week  in 
March  probably  will  see  some  sort  of 
regulation.  The  city  counselor's  office, 
it  is  feared  by  the  jitneys,  will  force 
a  $10,000  liability  bond  for  each  car  and 
a  $10  license  fee  with  a  $5  occupation 
tax. 

Of  this  the  bond  is  the  most  serious 
as  the  jitney  livery  business  will  be  put 
as  a  high  risk  by  the  insurance  com- 
panies, if  obtainable  at  all.  This  in  view 
of  the  fact,  too,  that  the  street  railway 
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company  has  not  paid  a  damage  claim 
in  5  years  as  a  result  of  its  receiver- 
ship. It  has  been  unable  to  finance  its 
new  franchise  on  account  of  the  war  and 
the  indications  are  that  the  jitneys  will 
keep  it  in  a  receivership  for  a  while 
longer.  Just  how  serious  a  view  the 
street  car  companies  are  taking  of  the 
jitneys  may  he  had  from  this  abstract 
from  the  L'nited  State*  Inventor: 

"Meeting  with  the  popular  approval 
as  this  jitney  business  has,  if  a  move- 
ment is  made  to  suppress  them,  some 
form  of  popular  referendum  will  be  in- 
voked. The  sentiment  of  the  West  does 
not  furnish  a  very  cheerful  outlook  for 
the  street  railway  companies.  The 
street  railway  companies  are  face  to  face 
with  one  of  the  greatest  problems  they 
have  ever  been  called  upon  to  face." 

The  United  State*  Invettor  is  friendly 
to  the  street  car  companies.  It  warns 
them  of  what  to  expect,  and  is  it  not  *o 
be  expected  that  the  street  car  companies 
will  turn  every  stone  to  put  this  new- 
motor  industry  out  of  business? 

The  Automobile  Show 

With  the  close  of  the  motor  show,  it  is 
possible  to  make  comparisons  with  the 
show  last  year.  The  paid  attendance 
showed  an  increase  this  year  of  M  per 
cent,  over  last  year  and  75  per  cent, 
over  the  l!>i:i  show.  The  total  number 
of  attendants  was  140,000.  The  show 
committee  has  always  kept  the  amount 
of  money  actually  taken  in  a  secret,  but 
it  is  understood  that  the  paid  admissions 
amounted  this  year  to  $21,000. 

As  all  of  the  proceeds  of  the  show  go 
to  finance  the  show  of  the  succeeding 
year,  1910  will  see  a  demand  for  space 
that  Convention  hall  with  its  50,000 
square  feet  will  not  be  able  to  take  care 
of.  The  dealers'  association  is  planning 
the  installation  of  a  second  balcony. 
Dealers  do  not  wait  for  the  show,  but 
order  cars  months  in  advance. 
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Spark  Advance  Should  Be  Function 
of  Flame  Propagation 

Curve  of  Advance  Drawn  in  Proportion  to  Motor  Speed  Does 
Not  Coincide  with  Best  Results  Obtained  Experimentally 

By  Francis  R.  Hoyt, 

Kn  nnce,  Simmn  Mut/nrlo  Co. 


THE  amount  of  spark  advance  or  retard  necessary  for 
correct  ignition,  in  a  variable-speed,  internal  combus- 
tion motor,  is  the  product  of  two  time  factors.  First: 
The  lag  of  the  spark  itself.    Second:     The  rate  of  flame 
propagation  of  the  combustible  mixture. 

The  lair  of  the  spark  itself  is  a  constant,  and  is  in  direct 
proportion  to  the  speed  of  the  ignition  device,  consequently 
of  the  motor.  The  rate  of  flame  propagation,  however,  is  de- 
cidedly variable,  and  follows  no  fixed  law,  constant  or  pro- 
portion, making  very  clear  the  obstacles  which  must  be  over- 
come when  trying  to  compensate  by  a  mechanically-operated 
spark  advance,  the  physical  and  chemical  irregularities  which 
regulate  the  propagation  of  flame  in  Rases. 

Spark  Lag; 

The  statement  has  often  been  made,  that  "modern  ignition 
devices  have  no  appreciable  lag."  This  subject  cannot  be 
handled  broadly  here,  but  from  the  illustration,  Fig.  1,  we 
can  discover  a  lag  in  this  specific  case.  This  is  an  oscillo- 
gram showing  the  primary  current,  flowing  in  a  battery  ig- 
nition system  induction  coil,  of  the  type  commonly  used  with 
automatic  advance.  The  line  O  represents  zero  amperage  or 
current  flow.  Beginning  at  the  left,  the  contact  points  arc 
separated,  showing  a  zero  current  flow,  the  points  close  at 
A  and  their  action  is  accompanied  by  a  growing-current 
curve.  A  to  B.  The  shape  of  this  growing-current  curve  is 
regulated  by  the  design  of  the  coil,  and  shows  the  inevitable 
result  of  self-induction,  or  that  inherent  property  of  an  elec- 
trical circuit  containing  concentric  coils  of  wire,  and  particu- 
larly an  iron  core,  to  oppose  change;  it  is  what  might  be 
termed  an  electric-magnetic  inertia.  At  B  the  contacts  open 
and  the  current  falls  to  zero  at  C  The  duration  of  time  oc- 
cupied in  these  changes  is  represented  by  the  horizontal  dis- 
tances A-B,  B-C,  which,  as  shown,  are  .003  and  .001  of  a 
second  for  the  growing  and  decaying  currents  respectively. 
The  decaying  current  falls  to  zero  in  a  very  much  shorter 
time  than  that  occupied  by  the  growth  of  the  current  on 
make,  due  in  this  case  to  condenser  action,  and  the  tendency 
of  self-induction  on  break  to  aid  by  its  own  effect  the  rapid 
emptying  of  the  coils.  Each  current  change  in  the  primary 
is  accompanied  by  a  corresponding  change  in  the  secondary 
of  an  induced  current  of  higher  voltage  and  lower  amperage. 

Lag  of  the  Primary 

Neglecting  for  the  time  being  the  secondary,  and  taking 
only  the  lag  of  the  primary,  we  And  an  interval  of  .001  of 
a  second  between  the  actual  opening  of  the  contact  breaker 
and  the  time  taken  by  the  current  to  fall  to  zero.  As  it  is 
impossible  for  the  secondary  current  to  reach  its  maximum 
value  until  this  electrical  function  has  been  performed,  the 
amount  of  time  consumed  in  this  operation  becomes  an  effec- 
tive lag.  This,  however,  is  only  primary  lag,  and,  as  the 
secondary  must  go  through  the  same  series  of  cycles,  and 
also  through  the  effect  of  mutual  induction,  we  must  have 


a  secondary  lag  of  at  least  as  much,  at  a  very  minimum.  Fig. 
2  will  show  clearly  the  secondary  lag,  separately.  In  this 
test  of  which  Fig.  1  constitutes  a  part,  two  galvanometers 
were  used  simultaneously,  one  for  recording  primary  wave 
form  and  the  other  for  the  corresponding  secondary  wave. 

Intervals  of  time  are  still  represented  on  the  horizontal 
line  as  in  Fig.  1,  so  that  by  following  down  from  B  or  the 
point  of  circuit  interruption,  to  the  secondary  wave,  a  lapse 
of  .002  second  will  be  found  between  B  and  the  actual  oc- 
currence of  the  spark,  this  being  .001  second  greater  than 
the  lag  of  the  primary,  and  representing  the  total  electrical 
lag  in  this  case. 

While  this  apparently  small  interval  of  time  seems  neg- 
ligible as  a  quantity,  yet  in  degrees  of  crankshaft  travel  it 
represents  a  necessary  advance  of  .012  degrees  for  each  revo- 
lution per  minute  increase  in  speed,  in  order  to  compensate 
spark  lag  alone.  Or  in  other  words,  an  advance  of  6  de- 
grees at  500  r.p.m.,  and  12  degrees  at  1,000  r.p.m.  The 
curve  E  of  Fig.  3  shows  the  necessary  advance  for  spark 
lag  compensation  for  the  coil  shown  here,  with  the  different 
motor  speeds. 

Mechanical  Lag 

In  addition  to  the  actual  spark  lag  as  shown  by  the  os- 
cillograms, there  is  an  interrupter  lag  encountered  which  is 
peculiar  to  the  system  from  which  these  tests  were  made, 
and  while  it  is  purely  a  mechanical  lag,  and  incidentally  is 
exactly  equal  to  the  spark  lag  in  this  particular  case,  it  is 
important  that  it  be  discussed  separately,  to  avoid  any  pos- 
sible confusion  between  the  two. 

The  mechanical  lag  is  shown  by  curve  D,  Fig.  3,  and  is 
due  to  the  form  of  construction  of  the  interrupter,  this  be- 
ing so  arranged  that  the  cam  which  operates  the  breaker 
mechanism  is  rotating  rapidly  away  from  the  lever  actuating 
the  break,  which  it  sets  in  motion,  that  a  certain  small  time 
lapse  is  entailed. 

To  go  into  the  question  of  the  rate  of  flame  propagation: 
As  was  stated  before  this  follows  no  regular  law,  constant 
or  proportion,  and  consequently  becomes  a  difficult  proposi- 
tion to  analyze  in  figures;  the  only  way  in  which  it  car.  be 
handled  is  to  refer  to  the  rate  of  flame  propagation  of  the 
mixture  at  some  given  speed,  which  we  have  to  determine 
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Fig.  1— Diagrammatic  Illustration  of  the  current  lag  In  the  primary 
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by  the  correct  spark  advance  necessary  for  maximum  horse- 
power at  this  speed.  At  A,  Fig.  3,  is  shown  a  r.p.m.-spark 
advance  curve. 

This  curve  was  carefully  complied  from  data  secured  by 
accurately  calibrated  laboratory  instruments,  and  each  read- 
ing was  checked  several  times. 

Determining  Correct  Advance 

The  motor  tested  was  a  four-cylinder,  3  5-8  by  4  7-8  inches, 
giving  by  the  conventional  S.  A.  E.  formula,  37  horsepower. 
The  ignition  system  used  was  the  same  as  that  from  which 
the  oscillograms  were  made,  and  while  determining  the  ac- 
tual amount  of  advance  necessary  for  maximum  horsepower, 
as  shown  at  A,  Fig.  3,  the  automatic  advance  attachment 
was  prevented  from  moving,  so  that  the  spark  was  hand  con- 
trolled, and  the  degree  of  advance  noted  from  an  indicator 
on  the  body  of  the  timer  housing,  which  moved  over  a  sector 
calibrated  in  degrees,  attached  to  the  engine  casting.  This 
was  originally  set  and  checked  throughout  its  range  by  a 
magnetograph.  The  revolutions  per  minute  were  recorded 
by  a  Weston  electric  tachometer,  and  the  horsepower  taken 
from  a  Sprague  dynamometer. 

The  tests  were  all  made  with  a  fixed  carbureter  setting, 
without  change  of  adjustment,  and  exhaust  gas  analysis  tests 
with  an  Orsat  apparatus,  at  a  motor  speed  of  1,000  r.p.m., 
eave  the  following: 

12.5  per  cent.  CO 

2.5  per  cent.  CO 

0.3  per  cent.  O 
with  a  ratio  of  air  to  gas,  by  weight,  of  approximately  12.8  to 
1 ;  it  having  been  demonstrated  conclusively  that  the  rate 
of  flame  propagation  is  at  its  maximum,  other  things  being 
equal,  at  about  a  12.5  to  1  ratio. 

Exhaust  gas  analyses  were  made  simultaneously  with  the 
power  readings  throughout  the  tests,  but  in  order  to  arrive 
at  some  constant,  such  as  is  necessary  to  illustrate  straight 
line  automatic  advance,  the  one  analysis  at  1,000  r.p.m  is 
given,  which  is  as  near  an  ideal  flame  propagation  condition 
as  can  be  reached. 

If  Advance  Were  Proportional  to  Speed 

Referring  to  A,  Fig.  3,  we  find  an  advance  of  38  degrees 
necessary  for  maximum  power  at  1,000  r.p.m.,  or,  in  other 
words,  a  total  rate  of  flame  propagation — for  the  time  being 
carrying  all  lag  under  this  head — of  1-158  second  at  this 
speed.  Suppose  now  this  motor  with  a  lag  of  flame  propaga- 
tion of  1-158  second  at  1,000  r.p.m.,  to  be  running  at  200 
r.pjn.,  this  would  bo  3.33  r.p.s.,  and  1,199  degrees  on  the  fly- 
wheel would  pass  a  given  point  per  second.  In  1-158  second— 
the  time  taken  for  flame  propagation,  assuming  the  rate  to 


Fig.  3 — Curvt»  showing  different  conditions  of  advance  and  Ug 
factor*.  Noti  variation  between  curva  A  obtained  experimentally 
and  curve  B  .howlng  atralght  line  advance 


Fig.  2— Oaclllograph  chart  of  the  current  lag  In  primary  and  eec- 
ondary  concentric  coll* 

be  constant  regardless  of  motor  speed — the  piston  would 
have  traveled  a  distance  corresponding  to  1,199-158,  or  7.6 
degrees  of  crank  travel;  thus,  the  spark  must  be  advanced 
7.6  degrees  at  200  r.p.m.  to  compensate  this  lag;  and  by  the 
same  course  of  reasoning,  it  must  be  advanced  57  degrees  at 
1.500  r.p.m.,  or,  in  other  words,  the  spark  must  advance  in 
a  direct  proportion  of  .038  degrees  for  each  revolution  per 
minute  increase  in  speed. 

From  the  above,  the  curve  B,  Fig.  3,  is  plotted.  A  com- 
parison of  curves  A  and  B  shows  at  a  glance  that  an  ad- 
vance such  as  given  by  B  would  fail  to  accomplish  even  fair 
maximum  results.  Careful  analysis  of  curve  A  will  also 
show  a  variation  in  the  rate  of  burning  of  gases,  which  is 
typical  of  practical  motor  conditions. 

Were  the  spark  advance  purely  a  function  of  speed,  then 
the  rate  of  flame  propagation  would  necessarily  be  a  constant, 
hut  inasmuch  as  it  is  not,  and  as  there  is  no  way  in  which  it 
can  be  made  to  follow  any  prtdetermined  form,  it  is  obvious 
that  the  amount  of  advance  must  be  regulated  to  suit  the 
rate  of  flame  propagation,  as  certainly  the  flame  propaga- 
tion cannot  adapt  itself  to  a  predetermined  advance. 

In  the  explanation  just  given,  descriptive  of  curve  B,  Fig. 
3,  the  entire  lag  of  the  system  was  included  in  the  lag  of 
flame  propagation  for  convenience  of  illustration.  Examina- 
tion of  curve  F,  Fig.  3,  however,  will  show  that  24  degrees 
of  advance  are  needed  at  1,000  r.p.m.  to  compensate  spark 
and  interrupter  lag.  So  that  the  difference  between  this 
amount  and  the  38  degrees  given  as  necessary  for  flame 
propagation  is  the  actual  advance  required  at  this  speed  for 
flame  lag.  or  14  degrees.  This  rule  applies  to  any  other 
point  of  the  speed  range  as  well. 

Rate  of  Flame  Propagation 

The  exact  rate  of  flame  propagation,  therefore,  is  the 
small  interval  of  time  between  the  occurrence  of  the  spark 
or  the  first  ignition  of  the  gas,  and  the  instant  of  maxi- 
mum pressure.    This  is  due  to  progressive  ignition. 

Some  of  the  more  important  conditions  which  cause  this 
rate  to  be  a  variable,  are: 

First— The  grade  of  the  mixture,  or  the  ratio  of  air  to 
gas;  a  rich  mixture,  for  instance,  burning  more  rapidly  than 
a  lean  one. 

Second — Compression  pressures  have  a  very  direct  and  im- 
portant bearing  on  the  rate  of  burning.  Mixtures  under 
high  compression  arc  more  homogeneously  mixed,  and  the 
molecules  are  in  more  intimate  contact,  allowing  them  to  burn 
faster  than  the  stratified  charges  of  lower  compression. 

It  is,  therefore,  apparent  that  the  spark  of  an  ignition 
system  must  not  only  be  varied  to  compensate  engine  speed, 
spark  lag,  etc.,  but  if  correct  ignition,  economy  or  power  is 
desired,  it  must  also  be  made  to  vary  with  each  change  of 
mixture  and  degree  of  i 
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Why  Sleds  Have  Narrow  Tread 

T7DITOK  The  Automobile:— In  reply  to  Dr.  Wrninger  in 
the  RoHtrum  for  February  11,  wilt  nay  that  the  reason 
for  the  AHinch  tied  runner  in  this:  The  sled  will  have  to 
(ravel  in  the  homes'  track*.  The  snow  in  this  toestem  couu- 
try  w  sometimes  very  deep  and  the  track  in  2  to  5  feet 
higher  than  the  roadbed.  A  wiele  triad  sled  would  straddle 
this  track  and  slide  on  the  croon  piece*  instead  of  on  the 
mnncr.  You  could  make  the  horses  travel  farther  apart, 
but  thin  would  leave  a  soft  center  in  the  track  into  which 
the  runner*  noon  would  find  their  way.  On  solid  ire  the 
bi-ineh  tread  in  all  right.  In  a  built-up  track  in  soft  *n«u- 
the  narrow  nled  han  come  to  stay. 

Gilman,  la.  Charles  Lot  ks. 


Carbon  Probably  Causes  the  Trouble 

EDITOR  The  AUTOMOBILE. — I  have  a  model  6-50  Maxwell,  1913,  and  have  had  fairly  good  results 
with  it,  but  I  do  not  think  it  has  the  power  and  quick  getaway  it  should  have.  The  factory  installed 
a  different  carbureter  about  a  year  ago,  but  the  result  is  not  much  better.  1  have  had  a  good  deal  of 
experience,  this  being  my  fifth  car,  also  doing  my  own  repairing,  and  1  think  the  carbureter  is  too  far  away 
from  the  intake.  The  carbureter  is  on  one  side  of  the  motor  and  the  intake  on  the  other.  I  think  that  the 
short  manifold  will  give  better  results  if  the  carbureter  is  placed  closer  to  the  intake,  but  on  this  car  the 
magneto  is  in  the  way.  What  is  your  opinion  on  this? 

2 — Why  did  the  factory  discontinue  making  this  model?  D.  C.  H. 

Johnstown,  Pa. 

— It  is  suggested  that  you  remove  the  carbon  from  the  cylinders  as  this  is  probably  the  reason  for  the 
loss  of  power.  If  the  carbureter  is  adjusted  correctly  and  the  cylinders  in  good  condition  with  good 
ignition  this  motor  should  be  giving  you  satisfactory  results.  Relative  to  placing  the  carbureter  closer  to 
the  intake,  this  arrangement  was  made  in  the  position  it  now  occupies  so  that  the  gas  would  become  heated 
while  passing  between  the  cylinders,  therefore  igniting  more  readily  and  giving  better  results.  In  view 
of  this  it  would  be  better  to  let  the  carbureter  remain  in  its  original  position  and  to  be  sure  that  the 
cylinders  are  free  from  carbon,  that  the  compression  is  good  and  ignition  all  that  it  should  be. 

2 — The  reason  for  the  abandonment  of  the  model  6-50  was  the  intention  of  the  Maxwell  company  to 
concentrate  higher  manufacturing  facilities  on  the  Maxwell  25  model. 


Explains  Principles  of  High-Tension  Ignition 

Editor  The  Automobile: — From  previous  questions  it  is 
evident  that  there  are  very  many  men  who  are  endeavoring 
to  have  an  intelligent  comprehension  of  the  ignition  systems 
of  their  cars,  and  there  arc  two  point*  which  ought  to  be 
written  in  capital  letters  and  kept  before  the  eye  until  they 
cannot  be  forgotten. 

The  first  of  these  is  that  there  is  no  spark  worth  speaking 
of  on  the  closing  of  the  jump-spark  circuit.  The  spark 
occurs  only  on  the  breaking  of  the  circuit.  With  the  vibrator 
the  circuit  is  broken  almost  instantly  by  the  magnetizing  of 
the  core  in  the  spark  coil,  which  attracts  the  vibrator  head. 

If  there  are  four  vibrators,  one  with  each  of  the  coils, 
it  is  easy  to  see  that  the  slight  differences  in  the  spring 
tension  or  the  character  of  the  spring  itself  will  produce 
a  slight  difference  in  the  timing,  and  to  this  must  be  added 
the  probability  that  each  one  of  the  contact  points  adheres 
very  slightly  owing  to  the  incipient  pitting,  which  shortly 
after  the  contacts  have  heen  smoothed,  begins  to  affect  the 
speed  with  which  they  can  lie  separated,  and  long  before  the 
pitting  is  so  bad  as  to  hold  the  contacts  fast  together,  it 
materially  interferes  with  the  rhythmic  action  of  the  coil. 

The  second  point  which  I  would  emphasize  is  that  there 
is  no  spark  worth  speaking  of,  and  certainly  none  which 
would  ignite  gas  under  compression,  to  be  had  from  any 
form  of  jump-spark  ignition  except  in  connection  with  a 
satisfactory  condenser,  connected  across  the  contact  points. 

In  the  absence  of  such  a  pair  of  condensers,  a  heavy 
fepark  results  at  the  contact  points  as  they  separate  and 
almost  no  spark  in  the  cylinder.    It  is  for  this  reason  im- 


practicable to  hold  the  contact  points  of  the  vibrator  together 
and  endeavor  to  utilize  the  timer  on  the  engine  to  obtain 
a  single  spark.  It  is  true  that  each  time  the  timer  breaks 
a  connection  there  will  be  a  slight  spark  at  the  plug,  but 
there  will  be  a  wastefully  heavy  spark  at  the  timer. 

A  very  economical  arrangement  for  a  car  using  dry  cells 
is  that  of  a  system  utilizing  a  relay  and  a  single  vibrator, 
which  for  ordinary  running  allows  but  a  single  spark  and  yet 
cuts  off  nearly  all  the  current  almost  immediately.  With  thh 
system  a  single  set  of  dry  cells  might  be  expected  to  outlast 
a  season's  running,  even  though  used  constantly  and  to  the 
exclusion  of  any  other  means  of  ignition. 

New  York  City.  Charles  E.  Minikkke. 

— If  the  system  is  a  non-vibrating  one,  there  can  be 
absolutely  no  spark  at  the  closing  of  the  circuit  inasmuch 
as  there  is  no  energy  present  in  the  coil  until  the  circuit 
is  closed  and  the  closing  of  the  circuit  does  not  change  the 
intensity  of  the  magnetic  flux.  It  is  this  changing  of  the 
magnetic  intensity  that  induces  the  current  in  the  secondary 
coil,  thus  it  carr  readily  be  seen  that  no  spark  will  occur 
on  the  closing  of  the  primary  circuit. 

Your  assumption  that  the  difference  in  spring  tension 
or  the  character  of  the  spring  itself  will  produce  a  .'light 
difference  in  the  timing,  is  correct.  There  is  generally  a  lag 
present  in  a  battery  system  due  to  the  factors  mentioned 
by  you.  In  general  practice  this  lag  is  due  to  the  rapidity 
with  which  the  core  becomes  magnetically  saturated,  it 
also  depends  upon  the  distance  that  the  armature  is  from 
the  pole  shoe  and  the  voltage  applied  to  the  coil.  All  of 
these  factors  augment  both  mechanical  and  electrical  lag. 

It  does  not  seem  necessary  to  employ  a  pair  of  condenser* 
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when  a  single  one  would  suffice.  This  condenser  is  often  so 
arranged  that  it  is  in  parallel  with  the  contact  points  when 
the  contacts  are  closed  and  in  series  with  them  when  open. 
In  other  words,  such  an  electrical  connection  is  made  that 
it  if.  possible  for  this  condenser  to  take  care  of  the  rush 
of  current  which  would  take  place  at  the  time  of  opening 
the  points. 

Regarding  the  amount  of  current  that  single  spark  and 
vibrating  spark  systems  will  draw,  it  would  seem  that  the 
biggest  factor  in  the  determination  of  the  amount  of  current 
that  any  coil  consumes  would  be  the  length  of  time  that  the 
contact  points  are  together. 

Uses  Gasoline  Mixed  with  Water 

Kditor  The  Automobile: — Some  time  ago  I  was  told  that 
a  certain  garage  man  in  a  neighboring  city  was  using  a 
mixture  of  water  and  gasoline  to  wash  his  cars  with.  The 
object  of  the  gasoline  was  to  cut  the  grease.  That  is  all 
the  information  I  have  been  able  to  obtain  about  the  matter, 
[to  you  think  that  such  a  mixture  will  help  cut  the  grease 
to  any  appreciable  extent?  If  it  will,  how  should  it  be  ap- 
plied? 

•J— Wouldn't  a  spray  be  the  best  form  in  which  to  apply  it? 
Or  would  it  be  best  to  use  a  sponge? 

:t — Have  you  ever  heard  of  gasoline  being  used  in  this 
way?  If  so,  have  you  any  arguments  pro  and  con?  I 
would  be  interested  to  hear  them. 

Ware,  Mass.  Perry  T.  Naymik. 

1—  No  doubt  the  addition  of  gasoline  to  the  water  in  con 
nection  with  sponging  the  car  will  efficiently  aid  in 
the  cutting  of  the  grease.  It  would  have  to  be  applied 
either  iti  a  spray  or  sponge  as  these  are  the  only  two  prac- 
tical methods  of  mixing  it  in  such  a  way  that  it  would 
combine  cloHely  enough  to  form  a  suitable  mixture  for  clean- 
ing. 

2—  The  spray  or  sponge  as  explained  would  be  the  best 
method  but  it  would  have  to  depend  upon  the  particular  job 
as  to  which  were  the  better  method  to  employ.  For 
cutting  away  an  accumulation  of  dirt  and  grease  the  spray 
would  doubtless  be  more  efficient,  but  for  cleaning  a  surface 
which  had  but  a  small  deposit  of  grease,  sponging  would 
suffice. 

'.i — The  Automobile  has  no  record  of  any  discussions  on 
the  use  of  gnsoline  mixed  with  water  and  would  say  that 
beyond  the  precautions  necessary  for  the  use  of  exposed  gas- 
oline, there  should  not  be  any  objection  to  its  use.  Kerosene 
is  frequently  used  in  this  manner  with  good  success. 

Wants  to  Lighten  8-Pound  Piston 

Editor  The  Automobile:-  I  have  a  four-cylinder  5.375  by 
5.5  I.-head  motor,  the  pistons  weighing  approximately  8 
pounds,  which  I  think  is  unduly  heavy  for  a  piston  of  this 
*ir.c.  The  heads  of  the  pistons,  which  are  concaved,  are  .375- 
inch  thick  and  I  would  like  to  know  how  far  it  would  be  safe 
to  go  in  making  same  thinner  in  order  to  avoid  undue  heating 
;ind  possible  pre  ignition. 

I  also  contemplate  drilling  out  the  skirts  of  pistons,  or  turn- 
ing them  out  on  the  inside.  Would  it  be  safe  to  reduce  the 
walls  to  1-8-inch  or  less? 

The  motor  is  supposed  to  have,  when  in  perfect  condition, 
a  rated  compression  of  about  90  pounds  which  I  am  thinking 
of  lowering  to  possibly  fi5  or  70,  all  of  which  I  presume  would 
have  a  marked  bearing  on  the  possibility  of  reducing  the  pis- 
ton head  thickness. 

To  sum  up,  if  I  am  able  to  lower  the  weight  of  pistons  to 
approximately  6  pounds,  do  you  think  there  would  be  enough 
gain  in  engine  speed  and  elimination  of  vibration  to  war- 
rant these  changes? 

I  might  add  that  I,  of  course,  intend  to  carefully  balance 
all  reciprocating  part*  and  possibly  drill  out  the  webs  of  con- 
necting-rods to  save  weight  of  these  parts. 


I  believe  the  maximum  speed  of  this  motor  is  approximately 
1.800  r.p.m.  and  I  am  wondering  whether  in  lowering  the 
compression  the  speed  or  power  of  motor  would  be  noticeably 
affected. 

Garwood,  N.  J.  C.  L.  Emmons. 

If  you  intend  reducing  the  compression  there  is  no  doubt 
that  the  pistons  can  be  lighter  because  the  strain  upon  them 
is  less.  Where  the  weight  should  be  taken  off.  greatly  depends 
upon  the  webbing  and  unless  the  head  is  well  supported  it 
would  not  be  wise  to  take  much,  if  nny,  from  the  head  of  a 
piston  of  this  diameter.  Probably  it  would  not  do  any  harm 
to  cut  down  on  the  thickness  of  the  skirt,  but  this  should  be 
done  on  a  taper  and  not  straight.  It  would  seem  safe,  as 
far  as  can  be  told  without  examining  the  pistons  themselves, 
to  reduce  the  wall  thickness  to  1-8  inch  at  the  bottom  of  the 
piston  with  a  gradual  slope  to  its  present  thickness  at  the 
wristpin  t>oss.  You  do  not  state  the  arrangement  of  the  rings, 
so  this  instruction  can  only  be  taken  in  a  general  way.  An- 
other point  to  remember  is  that  when  you  nre  reducing  the 
compression  you  are  also  reducing  the  maximum  power  out- 
put at  high  speed. 

Drilling  holes  through  the  skirts  of  the  piston  will  prob- 
ably not  do  any  harm,  provided  that  these  are  spaced  some 
distance  apart.  They  must  be  so  spaced  for  two  reasons:  one 
is  that  they  act  as  reducing  agents  on  the  amount  of  oil  which 
reaches  the  upper  part  of  the  piston,  and  another  is  that  if 
they  were  loo  closely  spaced  they  would  weaken  the  con- 
tinuity of  strength  of  the  piston  structure. 

In  reducing  the  weight  of  the  connecting-rods  by  drilling 
out  the  webs  care  must  be  taken  not  to  materially  weaken 
these  rods  which  bear  the  entire  thrust  of  power  transmission 
from  the  pistons  to  the  crankshaft  and  care  must  also  be 
taken  to  keep  the  center  of  gravity  of  the  rod  in  the  same 
relative  location.  It  must  be  remembered  that  the  connecting- 
rod  has  a  three-fold  relation  to  the  balance  of  the  motor.  The 
lower  end  is  a  rotating  force,  the  central  portion  is  oscillating 
and  reciprocating  and  the  upper  end  is  a  pure  reciprocating 
mass.  Therefore,  to  alter  the  center  of  gravity  of  this  com- 
plicated balance  feature,  would  be  to  introduce  problems  which 
would  lie.  to  say  the  least,  somewhat  complicated. 

Timing  of  Autocar  190fi  Runabout 

Editor  The  Automobile:  I  would  like  to  get  some  in- 
formation concerning  the  motor  in  the  l!»r>f,  Autocar  run- 
about, which  has,  as  you  probably  know,  a  two-cylinder 
opposed  four-cycle 
engine.  The  cylin- 
ders are  about  '!  :i -4 
inches  by  4  and 
the  intake  valves 
are  automatic. 
What  should  t  h  e 
timing  of  the  ex- 
haust valves  be? 

2— At  what 
speed  could  the 
motor  be  run  lie- 
fore  the  p  o  w  e  r 
curve  falls  off? 
For  the  service  in 
which  this  motor 
will  be  used,  it  will 
be  almost  n  e  c  e  s- 
sary  to  get  1.400 
to  1,(100  r.p.m., 
though  for  short 
runs  only.  If  you 
do  not  believe  that 
the  motor  can  run 
at    this  speed 


Fig.  1 — Diagram  showing  position  of  the 
crank  arm  and  cam  In  timing  auto  car  hor|. 
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Fig.  2 — Wiring  diagram  (Mowing  the  installation  of  the  Ward  Leon 
ard  starting  and  lighting  ayetem  as  ceed  on  the  Henderson  car 


please  offer  suggestions  to  remedy  it  by  increasing  the  .speed. 

3—  1  also  have  a  four-cylinder  four-cycle  T-head  motor 
cast  in  pairs  with  cylinders  4  by  6  having  2  1-4-inch  valves  of 
the  poppet  type.  The  clearance  at  the  top  of  the  stroke  is 
5-8  inch,  so  the  compression  must  be  fairly  high.  What 
should  the  valve  timing  be  for  1,500  r.p.m.?  I>o  you  think 
that  the  1  1-4-inch  Schebler  carbureter  is  large  enough,  and 
also  is  a  manifold  1  3-S  inch  internal  diameter  large  enough? 

4 —  Do  you  believe  that  the  two-plug  system  would  give  an 
appreciable  increase  in  power  over  a  single  plug. 

Ithaca,  N.  Y.  Robert  S.  Rassett. 

— The  timing  of  the  1006  Autocar  runabout  with  two 
rylinder  opposed  motor  is  as  follows:  The  inlet  valves  are 
automatically  closed  by  a  spring  which  has  an  initial  pres- 
sure of  2.5  to  2.75  pounds  varying  with  the  suction  pressure 
of  the  motor.  Both  cylinders  must  l>e  set  the  same,  The 
exhaust  valve  closes  at  18  degrees  past  upper  center,  as 
illustrated  in  Kig.  1.  After  setting  the  crankshaft  so  that 
the  center  of  the  crankpin  is  .25-inch  past  dead  center,  the 
after  face  of  the  exhaust  cam  should  be  perpendicular  or 
at  00  degrees  with  the  upper  face  of  the  crankcase. 

2—  The  exact  speed  at  which  the  power  curve  will  be^in 
to  fall  off  will  depend  upon  the  condition  of  the  motor  but 
you  should  not  have  any  trouble  in  getting  1.400  r.p.m. 

3—  For  a  good  timing  for  the  motor  you  describe,  it  is  only- 
possible  to  determine  the  time  of  opening  or  closing  of  the 
valve  because  the  shape  of  the  cam  will  determine  the  other 
function  when  one  of  these  has  been  decided  upon.  The  inlet 
valve  should  open  at  about  10  degrees  past  top  center  and 
the  exhaust  valve  should  close  at  about  5  degrees  after  top 
center.  With  these  two  points  fixed  the  shapes  of  the  cams 
in  your  motor  will  take  care  of  the  other  function.  Com- 
monly the  exhaust  valve  opens  at  about  45  degrees  before 
lower  center  anil  the  inlet  closes  at  about  :if>  degrees  past 
lower  center. 

4 —  It  is  probable  that  a  two-point  synchronized  ignition 
would  give  an  increase  in  the  power  curve. 

Difference  Between  Two-  and  Four-Cycle 

Editor  THE  AfTOMOBILE: — What  urn  I  to  understand  by  a 
two-cycle  and  a  four-cycle  motor?  What  does  the  automobile 
manufacturer  mean  when  he  specifies  two-cycle  motor  or 
four-cycle  motor? 

Pittsburgh,  Pa.  Jas.  R.  Gai.rraith. 

—  By  the  word  cycle  is  meant  a  complete  cycle  of  operations 
in  the  cylinder.  In  one  complete  cycle  it  is  necessary  for  a 
gasoline  motor  to  take  in  a  charge  of  gas,  to  compress  it,  to 
fire  it,  to  expand  it  and  to  exhaust  it.  If  this  cycle  is  com- 
pleted in  one  revolution,  or  in  two  strokes,  since  there  ore 
two  strokes  to  a  revolution,  one  out  and  the  other  in.  the 
motor  is  a  two-stroke  cycle    If  it  takes  four  strokes,  or  two 


revolutions,  the  motor  is  a  four-stroke  cycle.  The  word  stroke 
has  been  dropped  in  common  parlance  and  the  abbreviated 
names  two-cycle  and  four-cycle  used  instead. 

In  a  two-cycle  motor  starting  with  the  compression  stroke, 
which  is  the  up-stroke,  the  gas  is  compressed  in  the  com- 
bustion chamber,  fired  at  the  top  of  the  stroke,  expanded  on 
part  of  the  down-stroke,  exhausted  on  the  remaining  part  of 
the  down-stroke  at  the  same  time  that  fresh  gas  enters  the 
cylinder,  thus  on  the  next  up-stroke  it  is  again  compress*: 
and  fired.  To  complete  a  cycle  it  is  only  necessary  to  have 
two  strokes  for  a  motor  of  this  type. 

In  a  four-cycle  motor  starting  with  the  up-compressior. 
stroke,  the  gas  is  compressed  on  one  stroke,  fired  and  ex- 
panded on  the  second,  exhausted  on  the  third  and  sucked 
in  on  the  fourth. 

Henderson  Changed  Electric  Wiring 

Editor  The  Automobile:— In  the  Ward  Leonard  generator 
as  is  installed  on  the  1  i»  1 4  Henderson,  should  a  spark  occur 
when  a  contact  is  made  between  the  outside  covering  or 
frame  of  generator  and  copper  springs  that  hold  the  brushe« 
located  just  under  cover  plate  of  generator?  I  noticed  » 
spark  when  I  attempted  to  put  a  few  drops  of  gasolinf 
on  the  part  where  the  brushes  rub,  the  generator  was  not 
running.  The  battery  has  run  down  and  I  rather  suspect 
that  there  is  a  short  in  this  system. 

Modoc,  Ind.  F.  C.  Kabel. 

—Unfortunately,  during  the  time  the  Henderson  company 
was  manufacturing  the  car  it  made  several  changes  and 
each  time  there  was  a  different  type  of  lighting  and  starting 
system  made  by  the  Ward  Leonard  company  for  this  concern. 
This  makes  it  rather  difficult  to  give  detailed  information, 
but  you  will  probably  understand  the  system  by  referring 
to  the  accompanying  diagrams.  Figs.  2,.).  The  Ward  Leonard 
system  is  an  ungrounded  outfit  and  there  should  not  be  any 
spark  between  the  frame  of  the  generator  and  the  brush 
springs,  unless  the  primary  of  the  ignition  circuit  is  grounded, 
in  which  case  a  connection  made  from  the  opposite  of  the 
line  to  the  ground  will  give  a  spark  under  any  circumstance. 

If  you  will  disconnect  the  ignition  ground,  if  there  is  such  a 
ground,  and  disconnect  the  horn  ground,  if  there  is  any, 
there  should  be  absolutely  no  spark  between  any  live  part 
of  the  lighting  circuit  and  the  frame  of  the  car.  If  there 
is,  this  should  lie  traced  and  remedied  by  an  electrician. 

Imperial  Had  Four  1914  Models 

Editor  The  Automobile: — Will  you  please  give  me  some 
information  regarding  the  1014  models  of  the  Imperial  Auto- 
mobile Co.,  as  to  number  of  the  model,  style  and  price  of 


Owego,  N.  V.  F.  L.  R11.EK. 

—The  1014  Imperials  were  four  in  number.    There  were 


Fig.  3—  Ward  Leonard  installation  as  uaed  on  the  Henderson 
showing  connections  of  resistance  and  starting  and  lighting  circuit* 
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two  fours  and  two  sixes.  The  two  fours  were  known  re- 
spectively as  models  32  and  34  and  the  two  sixes  as  44-6 
and  54-6.  The  Imperial  32  sold  for  $1,500,  the  34,  $1,650, 
the  44-6,  $2,000  and  the  54-6  $2,500.  The  32  is  a  4.25  by 
5.25  L-hcad  block;  the  34,  a  4.5  by  5  L-head  cast  in  pairs; 
the  44-6  a  3.75  by  5.25  L-head  with  the  cylinders  in  threes 
and  the  54-6  a  4.125  by  5.25  L-head  with  the  cylinders  in 
threes.  All  these  cars  are  distinguished  by  unit  power 
plants,  helical  camshaft  drive,  pump  water  circulation,  Remy 
dual  ignition,  Stromberg  carbureter.  Northeast  electric  light- 
ing and  starting,  disk  clutches,  three-speed  gearboxes,  bevel 
drive  with  a  3.5-1  final  reduction.  The  wheelbusc  for  the 
smaller  four  is  114  inches,  for  the  larger  118,  for  the  smaller 
fix,  126,  for  the  larger  six  137.  The  tire  sizes  are  34  by  4 
for  both  fours  and  36  by  4  1-2  for  both  sixes.  All  had  center 
control  and  all  but  the  model  34  had  left  drive. 

Long  Stroke  Used  for  Racing 

Editor  The  Automobile: — 1 — Are  the  long  stroke  or  short 
stroke  engines  used  in  automobile  racing? 

2 —  What  is  the  bore  and  stroke  of  the  Mercer,  winner  of 
the  Corona  race? 

3 —  What  does  S.  A.  E.  stand  for  in  figuring  the  horse- 
power? 

Cleveland,  O.  J.  Parks. 

1 —  Both  long  stroke  and  short  stroke  engines  are  used  in 
automobile  racing  although  the  tendency  in  the  last  few 
years  has  been  very  strongly  towards  the  long  stroke  motor. 

2—  The  bore  was  4  13-16  and  the  stroke  6  3-16. 

3 —  The  initials  S.  A.  E.  stand  for  the  Society  of  Automo- 
bile Engineers  and  the  S.  A.  E.  horsepower  is  meant  to  in- 
dicate horsepower  figured  by  the  formula  which  has  been 

D'N 

named  the  S.  A.  E.  formula.    This  formula  is   where 

2.6 

D  is  the  bore  in  inches  and  N  the  number  of  cylinders. 

Schebler  Carbureter  Should  Give  Satisfaction 

Editor  The  Automobile:— I  have  a  1911  Overland  car 
model  56  which  is  equipped  with  a  Schebler  carbureter  model 
R  but  it  has  never  worked  satisfactorily.  Would  you  kindly 
advise  me  what  to  do. 

Also,  kindly  let  me  know  in  the  Rostrum  how  to  wire  a 
Master  vibrator  on  a  Ford.  Or  in  other  words,  how  to  con- 
nect a  Master  vibrator  to  a  Ford  car. 

Isanti,  Minn.  E.  B. 

— There  must  be  some  reason  other  than  the  carbureter 
itself  for  your  trouble,  because  there  are  thousands  of 
these  cars  in  use  equipped  with  the  Schebler  R  carbureter 
that  are  giving  great  satisfaction.  There  is  a  possibility 
that  you  are  troubled  by  air  leaks  in  the  intake  line  which 
thin  the  mixture  to  such  an  extent  that  it  weakens  the  force 
of  the  explosion.  It  would  be  wise  for  you  to  examine  care- 
fully the  manifold  and  carbureter  connections  and  also  the 
joints  about  the  valves,  spark  plugs,  etc. 

A  typical  method  of  wiring  a  Ford  Master  vibrator  is  that 
shown  in  the  accompanying  diagram.  Fig.  4.  The  vibrator 
is  mounted  in  a  convenient  place  on  the  dash,  generally  just 
above  the  steering  post  on  the  left  side,  as  shown  in  the 
diagram.  The  switch  of  the  vibrator  is  used  to  start  and 
stop  the  motor  and  the  switch  on  the  coil  is  thrown  over  on 
the  lead  that  connects  to  the  vibrator.  None  of  the  timer 
leads  or  spark  plug  wires  are  disturbed.  The  vibrators  on 
the  coil  are  then  screwed  down  tight  to  throw  them  out  of 
operation  or  they  are  short  circuited  by  using  small  bridges 
of  copper  wire,  as  illustrated. 

Wants  to  Make  Short  Tube  Bends 

Editor  The  Automobile: — As  a  subscriber  to  The  Auto- 
mobile will  you  kindly  tell  me  how  the  manufacturers  are 
successful  in  bending  the  gasoline  and  other  tube  lines  in 
short  arcs  without  the  pipe  flattening? 


sil'ht  xrarr.  ok 
ten.  VTOATCT 


I — Wiring  diagram  ihowlng  the  method  of  putting  a  matter 
vibrator  on  a  Ford  car 

I  have  done  considerable  difficult  work  on  cars,  just  for 
the  fun  of  the  thing,  but  my  5-16-inch  copper  tubing  from 
tank  to  the  Stewart  vacuum  and  then  to  carbureter  looks 
like  a  botch.    The  pipe  always  kinks  at  a  short  bend. 

Philadelphia,  Pa.  Wm.  T.  Dickson  &  Co. 

— Copper  tubing  of  small  diameter  can  be  readily  bent 
into  short  curves  by  melting  rosin  and  pouring  it  into  the 
tube.  When  this  becomes  cold  it  solidifies  within  the  tube 
and  the  tubing  can  be  bent  like  a  piece  of  solid  copper.  After 
the  desired  bend  has  been  obtained,  the  rosin  can  be  run  out 
by  heating  the  tube  with  a  blow  torch.  Another  method 
sometimes  used  is  to  fill  the  tube  with  sand,  but  the  rosin 
method  gives  the  better  results. 

Instruction  Books  Furnished  at  Factory 

Editor  The  Automobile: — Will  you  please  publish  a  draw- 
ing or  tell  me  where  I  can  purchase  a  book  of  instructions 
about  the  1915  Packard  car?  I  seem  to  be  unable  to  get 
one  from  our  Worcester  Branch.  I  should  like  to  know 
the  method  of  starting  and  what  the  appliances  are  on  the 
switch  box  of  steering  column. 

Worcester,  Mass.  A  Constant  Reader. 

— The  instructions  for  the  1915  Packard  car  can  be  secured 
from  the  Packard  Motor  Car  Co.,  Detroit.  The  method 
of  starting  the  car  is  as  follows:  Place  the  change  speed 
lever  in  neutral  position,  engage  the  hand  brake,  open  the 
throttle  1-3,  turn  the  auxiliary  air  valve  hand  wheel  on  the 
control  board  towards  the  position  marked  Gas  and  if  the 
car  has  been  standing  for  some  time  use  the  hand  pump 
to  obtain  initial  pressure  in  the  gasoline  tank. 

Turn  the  ignition  switch  to  M,  set  the  spark  lever  just 
past  mid  position,  and  start  the  engine  with  the  electric 
starter.  The  starting  switch  is  attached  to  the  crankcase 
and  is  operated  by  pressure  on  the  heel  button  which  is 
located  on  the  level  front  floor  board  and  connected  to  the 
electrical  mechanism.  The  starter  is  operated  by  pressing 
down  on  this  heel  button  slowly  but  firmly,  the  full  length 
of  its  stroke.  If  the  starting  gears  do  not  mesh  properly 
at  first,  do  not  try  to  force  them  into  mesh  but  release 
the  pressure  on  the  starting  button  and  wait  until  starting 
motor  .-tops  spinning  before  again  pressing  on  the  heel 
button. 

After  the  motor  starts,  turn  the  air  valve  wheel  on  the 
control  board  toward  Air  and  set  it  at  the  point  at  which 
the  motor  runs  best.  Close  the  throttle  until  the  motor 
runs  slowly.  To  start  the  car  in  motion,  release  the  hand 
brake,  push  forward  the  left  pedal,  disengaging  the  clutch, 
move  the  change  speed  lever  backward  into  first  speed 
position,  increase  the  speed  of  the  motor  slightly  and  engage 
the  clutch.  This  will  start  the  car  forward  and  after  this 
the  gear  changes  arc  made  and  the  speed  of  the  motor 
controlled  in  the  usual  manner. 

The  appliances  on  the  switch  board  of  the  steering  column 
are  as  follows:  Speedometer  lamp  switch,  headlight  switch, 
auxiliary  headlight  switch,  side  light  switch,  tail  light  switch 
and  electric  signal  button. 
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Recharging  Magneto  Magnets 

Apparatus  Required  for  Quick  and  Efficient  Work — Methods  of 
Testing  for  Strength — Pounding  and  Rubbing  the 
Magnet  During  Charging  Discredited 


By  R.  J.  Everest 


MAGNET  charging  i>  a  subject  that  is,  as  a  rule, 
misunderstood,  and  one  seldom  touched  on  in  auto- 
mobile publications.  As  this  is  an  important 
feature  in  the  automobile  trade,  more  reliable  information 
should  be  obtainable  and  it  is  the  purpose  of  this  article 
to  try  to  correct  some  of  the  absurd  methods  now  in  use. 

Practical  Charging  Coil  Required 

In  order  to  do  satisfactory  and  quick  magnet  charging, 
the  proper  kind  of  equipment  is  necessary.  That  is,  a 
charging  coil  that  is  designed  on  a  practical  basis  and  one 
which  will  be  of  sufficient  strength  to  thoroughly  saturate 
the  magnet  without  consuming  an  undue  amount  of  current. 
The  design  must  also  be  such  that  an  instant  application 
of  the  current  will  be  sufficient,  as  time  means  money  in 
a  repair  shop. 

I  nsalisfactory  ('harden 

There  are  several  different  models  of  chargers  in  use  and 
some  are  very  unsatisfactory,  but  which  are  being  used 
because  a  more  efficient  apparatus  is  lacking.  One  of  the 
most  inefficient  of  these  is  the  wiping  type.  With  this  type 
the  coils  are  wound  on  long,  heavy  iron  cores,  shaped  into 
a  U,  the  current  generally  being  supplied  by  a  110-volt 
direct  current  line.  The  magnet  to  l>e  charged  is  placed 
on  the  poles  of  the  charger  and  pulled  away  from  it.  This 
is  repeated  until  the  magnet  reaches  its  maximum  strength. 
However,  with  a  great  number  of  chargers  of  this  type  the 
magnetism  is  insufficient  to  properly- 
saturate  the  magnets,  therefore  fail- 
ing to  bring  them  up  to  their  possible 
strength. 

Another  type  in  common  use  has 
the  two  coils  wound  on  short  iron 
cores,  the  cores  projecting  through 
and  flush  with  the  tops  of  the  coils, 
with  a  bar  across  the  bottom  to  com- 
plete the  magnetic  circuit.  The  mag- 
net to  be  charged  is  placed  with  its 
poles  to  the  cores  of  the  charger. 
The  chief  disadvantage  of  this  type 
is  the  long  magnetic  circuit  neces- 
sary, requiring  an  excessive  amount 
of  current  to  properly  saturate  the 
magnet,  due  to  the  high  reluctance 
of  the  circuit. 


Shorter  Magnetic  Circuit 

An  improved  model  of  this  type  has 
the  cores  extending  only  half  way 
through  the  coils,  and  joined  at  the 
bottom  with  a  heavy  iron  bar  to  com- 
plete the  magnetic  circuit.  This 
model  is  a  great  deal  more  efficient 
as  the  magnet  to  be  charged  extends 
into  the  coils  also,  making  a  shorter 


magnetic  circuit,  an  important  factor  in  repair  shop  work, 
because  she  shorter  the  magnetic  circuit  required  for  each 
magnet,  the  more  magnets  can  be  recharged  in  a  given  time. 

Considering  these  designs  from  a  practical  and  technical 
standpoint,  a  charger  of  the  solenoid  type  is  the  ideal 
design  for  all  purposes.  The  coils  are  wound  on  hollow 
spools,  with  the  holes  in  the  center  nearly  the  size  of  the 
magnets  to  be  charged  and  an  iron  keeper  is  placed  across 
the  bottom  of  the  coils  to  complete  the  circuit.  This  design 
gives  the  shortest  possible  magnetic  circuit ;  therefore  it 
takes  the  minimum  amount  of  current  to  saturate  the 
magnets. 

Efficient  Charger  Design 

An  efficiently  designed  charging  coil  is  shown  in  Fig.  3. 
The  coils  are  adjustable  to  any  size  of  magnet  by  providing 
one  of  them  with  a  means  of  sliding  along  the  base,  allowing 
the  holes  in  the  coils  to  be  comparatively  small.  An  iron 
keeper,  is  embedded  in  the  wooden  base  immediately  under 
the  center  of  the  coils  so  as  to  complete  the  magnetic  circuit 
when  the  magneto  magnet  is  in  position.  The  wires  are  con- 
nected up  as  shown  to  two  binding  posts.  A  push  button 
or  switch  may  be  inserted  between  one  of  the  coil  wires 
and  the  binding  posts  for  convenience,  hut  this  is  not  abso- 
lutely essential,  as  the  same  result  can  be  achieved  by  con- 
necting the  feed  wire  to  only  one  of  the  two  binding  posts, 
touching  the  other  binding  post  with  the  remaining  feed 
wire  when  applying  the  current.  A  second's  application 
of  the  current  is  all  that  is  neressary 
to  this  type  of  charger. 

This  design  will  operate  very  sat- 
isfactorily, either  from  a  11"  volt 
direct  current  line  or  from  a  »>-volt 
storage  battery,  the  winding  of 
course  being  suitable  for  the  voltage 
intended.  As  a  6-volt  storage  bat- 
tery is  available  in  most  garages,  this 
source  of  power  is  most  frequently 
used. 

As  a  coil  to  magnetize  permanent 
magnets  is  one  of  the  oldest  discover- 
ies in  the  electrical  field,  the  design- 
ing of  one  is  purely  a  matter  of  fur- 
nishing a  coil  to  thoroughly  saturate 
the  magnet  with  the  minimum  amount 
of  energy. 

In  order  to  do  proper  recharging,  a 
reliable  means  of  testing  the  strength 
of  the  magnets  must  be  had.  as  with- 
out this  it  is  purely  guesswork,  and 
guesswork  is  rapidly  disappearing 
from  the  automobile  trade.  A  scale 
and  keeper  may  be  used  as  in  Fig.  1, 
or  a  magnetmeter  is  still  better  and 
more  accurate.  When  a  spring  scale 
is  used,  the  keeper  is  placed  squarely 


Flg.  1— Left— Testing 
the  strength  of  a  mag. 
net  with  spring  balance 

Fig.  2— Right— Test. 
Ing  with  a  magnet- 
meter 
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across  the  poles  and  the  scale  is  hooked  onto  the  center  of 
the  keeper.  The  magnet  is  now  drawn  away  until  the 
keeper  is  pulled  from  the  magnet  and  the  pull  in  pounds 
noted  at  the  time  of  break.  This  should  not  be  repeated  as 
a  slight  loss  of  strength  occurs  after  each  break,  due  to  the 
sudden  change  in  the  magnetic  circuit. 

W  hen  .Magnet meter  Is  I'sed 

When  a  magnetmeter  is  used  the  mngnets  are  placed 
with  their  poles  to  the  side  of  the  meter.  Fig.  2,  when  the 
needle  instantly  moves  to  the  correct  strength.  This  is  by 
far  the  most  accurate  method  of  testing,  a.*  no  magnetic 
circuit  is  made  and  therefore  there  is  no  loss  of  power 
when  the  magnet  is  removed,  no  matter  how  many  times 
this  action  is  repeated. 

When  recharging  magnets,  they  are  placed  in  the  coils  with 
the  N  pole  of  the  magnet  to  the  S  pole  of  the  charger.  This 
may  be  found  with  a  compass  or  by  holding  the  magnet 
over  the  coils,  and  at  right  angles  to  them,  and  applying 
the  current  an  instant,  when  the  magnets  will  tend  to  swing 
towards  their  proper  polarity.  The  magnet  is  now  placed 
in  the  coils  and  the  current  applied  for  an  instant,  when  the 
magnet  will  be  found  to  be  fully  charged.  Any  further 
application  of  the  current  is  unnecessary. 

founding  Magnet  Is  Superfluous 

The  general  practice  and  one  that  is  advised  by  many 
electrical  books,  is  to  pound  the  magnet  white  charging. 
This  will  be  found  entirely  superfluous,  and  a  waste  of 
time.  This  may  readily  be  proven  by  charging  a  magnet 
in  the  usual  way  and  testing  its  strength  with  the  meter, 
then  recharge  it,  pounding  while  doing  it,  and  again  testing, 
when  the  strength  will  be  found  to  be  the  same  as  when 
charged  the  first  time. 

Another  practice  recommended  by  the  same  authority  is 
the  use  of  keepers  after  charging.  As  this  is  one  of  the 
oldest  theories  in  regard  to  permanent  magnets,  it  is  hard 
to  accept  an  opposite  belief.  However,  like  a  great  many 
other  theories  it  has  proved  erroneous.  The  use  of  keepers 
iciil  be  found  to  be  a  waste  of  time,  as  no  lot*  is  incurred 
through  the  absence  of  their  use.  In  fact,  a  magnet  may  he 
laid  away  without  a  keeper  of  any  kind,  and  remain  full 
strength  for  weeks  or  months;  this  will  be  easit  r  to  beliere 
by  a  little  experimenting.* 

In  some  cases  where  magnets  are  thrown  around  among 
pieces  of  iron  or  steel  on  the  bench,  it  is  well  to  place 
a  keeper  on  them,  as  it  protects  them  from  magnetic  dis- 
turbances. 

Incorrect  I'se  of  Keeper 

An  ignorant  use  of  a  keeper  is  most  harmful,  particu- 
larly when  a  keeper  is  removed  from  the  magnet  by  sliding 
it  from  the  poles  towards  the  top.  This  is  easily  seen  by 
charging  a  magnet  and  pulling  the  keeper  off  in  this 
manner  and  again  testing,  when  it  will  be  found  to  have 
lost  nearly  half  of  its  original  strength.  The  result  of  this 
practice  can  be  easily  seen  and  great  care  should  be  taken 
to  avoid  it,  as  a  great  loss  is  sure  to  occur. 

Keeping  Strength  After  Recharging 

When  the  magnets  are  recharged  and  ready  to  replace  on 
the  magneto,  they  should  be  placed  on  the  bench  with  all 
of  their  like  poles  together,  that  is  all  N  poles  on  the  same 
side.    After  placing  the  magnets  in  this  position  they  should 

•Rpitok/b  Nnr« — This  is  at  variance  Willi  the  universally  ac- 
cepted theory  on  the  use  of  a  magnet  keeper.  According  to  most 
engineer*  the  flow  of  the  magnetic  line  from  pole  to  pole  across  th. 
air  gitp  hetwren  these  pole*  causes  the  magnet  to  do  a  greater 
amount  of  work  than  Is  necessary  through  the  easier  path  provided 
by  u  keeper  The  performance  of  work  against  the  resistance  of 
the  air  gap  dissipates  some  of  the  magnetic  energy  anil  at  the  same 
lime  there  Is  a  tendenry  for  the  line*  of  fori-e  to  l>r  scattered  to 
mine  extent  and  tost  In'  the  air  surrounding  the  magnet.  With  a 
Keeper.  N  i«  generally  believed  that  the  magnetic  lines  are  con- 
fined to  this  path  of  least  rc*i*tam-e 


Fig.  3 — Appat.u ,  >  for  charging  magneto  magnets.  One  of  the  two 
colls  (•  provided  with  a  meant  of  eliding  along  a  bate  between  two 
guldea.  so  that  the  center*  of  the  colla  can  be  adjutted  to  any  tixt 
of  magnet.  The  magnetic  circuit,  when  charging,  la  completed 
through  an  Iron  keeper  embedded  In  the  bate  beneath  the  centera 
of  the  coile 

not  be  separated  again,  as  they  will  lose  some  of  their 
strength  when  the  break  occuth. 

They  should  now  be  replaced  on  the  magneto,  still  in  this 
position,  carefully  forcing  them  all  down  evenly,  and  the 
screws  replaced.  Where  magnets  are  replaced  separately 
a  loss  occurs  when  one  magnet  is  drawn  past  the  other,  due 
to  the  distortion  of  its  magnetic  field,  thus  consuming  a  part 
of  the  energy. 

Some  authorities  recommend  placing  a  keeper  on  the  mag- 
net until  it  is  replaced  on  the  magneto,  then  removing  it  by 
drawing  it  off  towards  the  top.  As  explained  before,  this  is 
very  harmful.  The  purpose  of  this  operation  is  to  maintain 
an  unbroken  circuit  of  the  magnetic  field  and  a  greater 
strength.  Even  if  this  were  so,  the  strength  thus  gained 
would  be  lost  when  the  armature  was  revolved  a  few  times, 
due  to  the  partial  opening  of  the  circuit  and  the  resultant 
change  in  the  magnetic  circuit. 

When  New  Magnets  Are  Needed 

Some  magnets  will  be  found  that  cannot  be  charged  to  a 
point  where  practical  to  use  them.  When  magnets  fail  to 
come  up  to  their  proper  strength  they  should  be  discarded 
and  new  ones  used.  When  they  fail  to  receive  a  proper 
charge  when  first  charging  them,  no  amount  of  charging 
will  raise  them  above  this  point. 


U.  of  Wisconsin  Gives  Automobile  Course 

Madison,  Wis.,  Feb.  26— The  University  of  Wisconsin, 
through  its  Extension  Division,  is  giving  a  course  of  ten  lec- 
tures on  the  mechanical  principles  and  operation  of  automo- 
biles. Many  owners  and  drivers  have  applied  at  the  uni- 
versity for  such  a  course  and  the  university  hopes  to  reach 
most  of  the  important  cities  throughout  the  state  of  Wiscon- 
sin. Six  experienced  mechanical  engineers  on  the  staff  of 
the  Extension  Division  are  available  to  give  the  course  in  dif- 
ferent parts  of  Wisconsin. 

The  work  was  planned  by  Professor  Earl  B.  Norris,  who 
is  in  charge  of  the  Mechanical  Engineering  Works  of  the  Ex- 
tension Division.  Professor  Norris  was  at  one  time  experi- 
mental engineer  with  the  Reo  Motor  Car  Co.,  and  he  has  as 
his  assistants  George  W.  Hobbs.  formerly  with  the  Buick 
company  and  Weston-Mott  axle  company  and  B.  G.  Elliott, 
formerly  of  the  McKeen  Motor  Co. 
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New  Four- Wheel  Design 
Has  Double  Cantilever  and 
Semi  -  Elliptic  Springing 


The  tractor  without  the  trailer  attached,  showing  the  cab.  control  machaniam.  drive  and  fifth  wheel 


THE  tractor  which  the  Knox  Motors  Co.,  Springfield, 
Mass..  has  been  engaged  upon  during  the  past  few 
months  has  just  been  announced  and  shows  itself  to  be 
an  example  of  exceptional  originality  in  this  field.  Rated  at 
the  unusual  capacity  of  10  tons,  it  is  the  result  of  the  experi- 
ence gained  by  the  Knox  company  with  their  three-wheel 
tractor,  to  which  are  added  features  which  are  radical  de- 
partures from  the  previous  design. 

Has  Four  Wheels 

The  new  tractor  has  four  wheels,  whereas  the  previous 
Knox  tractor  had  three.  In  addition  to  this  there  arc  new 
features  which  have  not  been  seen  heretofore,  such  as  hy- 
draulic brakes,  a  simple  interlocking  differential  lock,  a  com- 
plete control  board  forming  a  brace  between  the  top  of  the 
steering  column  and  the  dash  and  incorporating  the  speedom- 
eter oil  pressure  gauge,  ammeter,  lighting  switches,  ignition 
switch  and  fuses  all  in  a  position  handy  to  the  operator,  a  new 
design  of  gear  oil  pump  mounted  on  the  upper  half  of  the 
crnnkcase  and  an  automatic  locking  device  for  the  jackshaft 
brake. 

Throughout  the  design  it 
will  be  noted  that  accessibil- 
ity, exceptional  strength  and 
simplicity  are  the  keynotes. 
The  Knox  tractor  is  charac- 
terized principally  by  its 
method  of  supporting  the 
front  end  of  the  trailer.  This 
is  similar  to  the  ordinary 
horse  wagon  except  that  the 
fifth  wheel  rests  upon  the 
tractor  instead  of  on  a  front 
axle.  The  turntable  upon 
which  the  trailer  rests  is 
mounted  on  a  steel  frame  and 
supported  from  the  tractor 
axle  by  heavy,  semi-elliptic 
springs  which  are  entirely 
independent  from  the  rest  of 
the    tractor,    and  therefore 


View  of  spring  suspension,  showing  use  of  cantilever  for  the  tractor 
and  aemi-elllptic  for  the  trailer 


renders  the  load  of  the  forward  end  of  the  trailer  entirely 
a  matter  of  sprung  weight.  The  tractor  has  its  own  springs 
which  take  care  of  the  load  at  this  part  of  the  vehicle.  These 
are  of  the  cantilever  type. 

I)e«ign  Is  Compact 

Another  improvement  of  the  present  Knox  tractor  over  the 
previous  models  turned  out  by  this  concern  is  in  the  general 
compactness  of  design.  Although  the  same  style  of  power 
plant  is  employed,  the  engine  hood  has  been  considerably 
shortened  and  the  axle  has  been  brought  well  back  to  the 
radiator.  In  order  to  accommodate  the  full  length  of  the 
motor  with  this  arrangement  the  power  plant  extends  slightly 
back  into  the  driving  compartment  within  a  slightly  curved 
inclosure. 

Left  Drive  and  CenCer  Control 

Left  drive  and  center  control  are  used  on  the  new  car,  the 
steering  column  being  vertical  and  having  the  triangular 
shaped  control  board  with  the  instruments  as  previously 

enumerated.  The  control  lev- 
ers are  placed  between  the 
two  independent  seats  for  the 
driver  and  his  helper  and  are 
standard  in  every  particular 
except  for  the  small  heel 
pedal  which  controls  the  dif- 
ferential lock.  This  has  been 
rendered  foolproof  by  the  use 
of  an  interlocking  mechan- 
ism which  prevents  the  dif- 
ferential lock  from  being 
thrown  into  action  unless  the 
gearset  is  in  neutral.  After 
this  has  been  thrown  into  en- 
gagement any  of  the  speeds 
can  be  used  in  the  customary- 
manner. 

The  handbrake  lever  '  is 
mounted  next  to  the  gear- 
shift lever  hi  the  usual  posi- 
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tion  but  instead  of  operating  a 
series  of  linkages,  it  operates  a 
hydraulic  oil  pump  by  means 
of  which  a  great  reduction  is 
obtained  and  at  the  same  time 
allows  the  operator  to  have  a 
very  delicate  control.  The  brakes 
which  are  operated  by  this  hy- 
draulic system  are  exceptionally 
large,  having  a  diameter  of  20 
inches  and  a  face  width  of  6.6 
inches. 

Overhead  Valves  Continued 

The  Knox  company  has  not 
departed  from  its  overhead  valve 
practice  in  bringing  out  this  new 
tractor.  The  motor  has  its  four 
5  by  5.5  cylinders  cast  in  pairs 
and  is  so  timed  as  to  have  a 
quick  acceleration  to  approxi- 
mately 1.000  r.p.m.  Beyond  this 
point  the  speed  horsepower  curve 
shows  a  rapid  decrease.  This 
arrangement  has  been  worked 
out  on  the  theory  that  when  run- 
ning under  full  load  the  speed 
will  be  limited,  because  the 
maximum  power  necessary  to 
carry  the  load  cannot  be  ob- 
tained at  speeds  which  will 
shorten  the  life  of  the  tractor. 
When  the  tractor  is  run  without 
load  it  may  be  driven  at  higher 
rates  of  speeds  without  damage 
and  this  condition  is  taken  care 
of  by  the  fact  that  a  small  power 
output  only  is  necessary  under 

these  conditions.  Thus,  an  automatic  governing  feature  is 
provided  which  cannot  be  removed  to  suit  the  desires  of  an 
irresponsible  operator  for  speeds  above  normal. 

Although  the  overhead  construction  is  used,  valve  cage? 
have  been  eliminated  and  the  valves  are  carried  in  detachable 
heads  bolted  to  the  cylinder  castings.  The  principal  change 
in  the  valve  mechanism  is  in  the  use  of  ball  bearings  instead 
of  plain  bearings  for  the  rocker  arm.  The  valve  mechanism 
is  exposed  and  hence  readily  accessible.  The  auxiliaries  are 
also  mounted  accessibly,  being  as  high  upon  the  motor  as  is 
practicable.    This  applies  to  the  carbureter,  magneto,  gen- 
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Top,  left  tide  of  motor:  bottom,  right  aide  of  motor, 
ahowing  mounting  of  carbureter,  generator  and  linkage 
for  overhead  valvei 
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erator  and  starting  motor;  the 
lowest  point  of  any  of  which  is 
31  inches  from  the  ground,  thus 
allowing  the  tractor  to  pass 
through  a  considerable  depth  of 
water  without  allowing  moisture 
to  penetrate  any  of  these  instru- 
ments. 

Oiling  Is  Refined 

The  oiling  system  has  been 
considerably  refined  and  is  a 
high-pressure  force  feed  scheme 
in  which  the  main  lead  is  a  steel 
pipe  cast  within  the  crankcase 
and  from  which  drilled  holes 
communicate  with  all  the  bear- 
ing surfaces.  There  is  a  device 
which  regulates  the  pressure  on 
the  oiling  system,  allowing  sur- 
plus oil  to  be  discharged  into  the 
timing  gearcaso.  thus  lubricating 
these  gears.  The  oil  pump  hangs 
from  the  upper  half  of  the 
crankcase  and  there  is  a  large 
screen  which  entirely  covers  this 
and  through  which  all  the  oil 
passing  through  the  system  must 
go  before  circulation.  By  re- 
moving six  nuts  the  screen  may 
be  withdrawn  for  cleaning  with- 
out disturbing  any  of  the  mech- 
anism. 

The  electrical  equipment  of  the 
car  includes  a  Mea  magneto,  and 
a  Rijur  starting  and  lighting 
system.  The  Bijur  generator 
and  the  Mea  magneto  are 
mounted  on  the  same  longitudinal  shaft.  The  spark  posi- 
tion is  fixed.  Starting  engagement  is  secured  by  sliding  a 
pinion  mounted  on  the  armnture  shaft  of  a  cranking  motor 
into  engagement  with  the  geared  flywheel.  The  starting 
motor  ii  carried  on  the  crankcase. 

Vacuum  Fuel  Feed 

The  fuel  system  includes  a  Stewart  vacuum  feed  from  a 
125-gallon  square  tank  located  below  the  frames  and  behind 
the  right  running  board.  In  this  position  it  is  accessible 
for  filling,  its  weight  is  carried  low  and  in  a  good  position  in 


Diagrammatic  Illustration  of  the  hydraulic  braking  tyatem  on  the  new 
Knox  tractor  ehowing  the  plunger  directly  operated  by  the  hand  lever  and  a 
aection  through  the  wheel 
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View  of  the  complete  vehicle,  tractor  and  trailer,  In  active  aervlce  with  a  heavy  load  of  milk 

relation  to  the  center  of  gravity  of  the  entire  car;  the  loud 
being  kept  off  the  back  axle  as  much  as  possible.  The  small 
tank  from  which  the  fuel  is  fed  by  gravity  to  the  carbureter 
is  mounted  behind  the  dash  and  is  of  such  u  height  above 
the  motor  that  a  positive  fuel  feed  is  given  on  any  practi- 
cable grade. 

The  cooling  system  is  operated  by  a  centrifugal  pump, 
the  water  being  taken  through  a  U-shaped  casting  holted 
to  the  side  in  such  a  manner  that  the  water  joint  is  elim- 
inated when  the  head  is  bolted  to  the  cylinder. 

Clutch  Is  Larger 

Cork  inserts  are  used  in  the  same  design  three-plate  clutch 
a.s  previously  employed.  The  clutch  is  larger,  however,  in 
order  to  take  care  of  the  heavier  loads  and  to  furnish  a 
positive  engagement  for  the  sudden  efforts  necessary  in 
tractor  work.  The  three-speed  selective  gearbox  is  in- 
corporated with  the  jackshaft.  It  is  provided  with  an  inter- 
locking differential  lock  incorporated  in  the  gearbox  and 
operated  by  a  heel  button  at  the  driver's  seat.  The  purpose 
of  the  interlocking  device  is  to  prevent  the  differential  lock 
to  be  used  except  when  the  gears  are  in  neutral.  This  has 
been  done  owing  to  the  experience  gained  in  previous  locks  in 
which  brakagc  was  caused  by  the  engagement  of  the  lock 
during  the  transmission  of  power  through  the  gearset.  The 
trouble  has  been  caused  hy  using  the  lock  when  one  wheel 
is  spinning  at  a  high  rate  of  speed  while  the  other  remains 


practically  stationary.  With  this  de- 
vice, the  spinning  wheel  is  stopped 
before  the  lock  can  be  engaged.  The 
entire  gearset  is  carried  on  double 
row  annual  ball  bearing.  The  gears 
and  shafts  are  nickel-steel  and  the 
gea reuse  is  a  barrel  design  with  the 
aperture  for  the  bearing  bored 
through  the  case.  The  top  of  the 
gearcasc  is  located  between  the  two 
seats  to  the  right  of  the  driver,  giv- 
ing a  convenient  layout  for  the  cen-. 
tral  control. 

The  drive  of  the  tractor,  including 
the  power  plant,  front  wheels  and 
body  is  through  the  rear  axle  to  the 
distance  or  strut   rods,  thus  allow- 
ing the  trailer  to  really  become  a  part 
of  the  power-driven  vehicle  with  u 
front-wheel  drive.    This  is  ideal  for 
allowing  the  truck  to  climb  over  ob- 
structions because  it  places  most  of  the  load  on  the  driving 
wheels.   The  light  load  of  the  tractor  which  is  pushed  ahead 
of  the  driving  wheels  simply  furnishes  traction  for  steering 
effort. 

Although  the  wheelbase  is  but  108.5  inches,  the  principles 
incorporated  in  the  design  of  the  tractor  arc  entirely  differ- 
ent from  those  in  what  may  be  termed  a  short-wheel  base 
truck.  This  is  due  to  the  method  of  spring  suspension  which 
has  previously  been  described.  The  chassis  proper,  including 
the  transmission,  motor,  cab,  etc.,  is  carried  on  springs  which 
are  about  30  per  cent,  as  stiff  as  those  on  the  ordinary  5-ton 
truck.  Thus  the  driver  need  not  operate  a  vehicle  which  is, 
from  his  standpoint,  practically  without  springs.  As  will  be 
noted  from  the  illustrations,  the  frame  does  not  extend  back 
as  far  as  the  rear  axle  and  the  rear  axle  is  entirely  separate 
from  the  chassis  of  the  tractor. 

From  the  jackshaft,  the  drive  is  taken  through  the  rear 
wheel  by  chain  in  the  usual  munner,  the  rear  axle  being 
allowed  to  rise  and  fall  in  the  arc  provided  by  the  rear 
bracket  of  the  strut  rods.  A  draw-bar  device  with  springs 
is  attached  to  maintain  the  trailer  platform  in  a  horizontal 
position  when  running  without  the  trailer  attached.  The 
rear  axle  is  u  solid  steel  forging  of  rectangular  2.75  by  4.375- 
inch  section  and  the  entire  vehicle  is  standard  tread.  The 
tires  in  front  are  36  by  4  single,  and  in  the  rear  38  by  fi 
dual.  The  rear  wheel  construction  is  exceptionally  heavy, 
and  in  fact  the  Knox  company  claims  that  it  seems  to  be 


Left— Gearahlftlng  and  differential  locking  mechanlim  In  sectional  view.     Right— Sectional  view  of  the  ball  be. 

operating  mechanlim 
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Left — Two  viewi  of  the  Jaekshaft  brakes,  showing  method  of 
•upport  and  adjustment.  Right— Oearshlfter  control  and  differential 
lock  operated  by  heel  button 

heavier  than  any  as  yet  built.  The  lowest  point  of  clearance 
is  10.5  inches,  this  being  under  the  front  axle.  The  maxi- 
mum load  on  the  front  tires  is  :!,i()0  pounds  regardless  of 
the  load  on  the  trailer. 

Reductions  are  such  that  at  1,000  r.p.m.  the  truck  will 
t>e  traveling  S*.4  miles  per  hour,  on  second  speed,  3.9  and  on 
low  speed  1.6  miles  per  hour.  By  changing  the  jaekshaft 
sprocket  and  making  other  slight  alterations  the  speed  can 
tw  increased  to  rt»  miles  per  hour  for  use  for  fire  apparatus, 
wrecking  purposes,  etc. 

The  Hydraulic  Brakes 

The  hydraulic  rear  wheel  brakes  are  interna!,  being  Ray- 
bestos-faccxl  with  20  by  (>.5-inch  drums.  The  hydraulic  cylin- 
ders are  carried  on  the  radius  rods  and  are  connected  to  the 
pump  which  supplies  the  hydraulic  pressure  upon  the  manip- 
ulation of  the  operating  lever,  by  flexible  tubing.  The  pump 
consists  of  the  cylinder,  fitted  with  a  piston  attached  to  the 
operating  lever.  As  this  is  worked  backward  and  forward, 
oil  is  forced  through  the  cylinders  and  expands  the  brakes. 
The  pump  is  self  locking  and  has  a  latch  in 
addition  to  guard  against  accidental  release. 
The  release  of  the  pressure  is  effected  by 
moving  the  lever  to  its  extreme  forward  posi- 
tion which  opens  a  by-pass,  allowing  the  oil  to 
return  to  the  reservoir. 

Kool  Brake  Can  Be  Locked 

The  car  is  generally  stopped  by  one  stroke 
of  the  piston  or  one.  movement  of  the  hand 
brake,  but  when  it  is  desired  to  apply  more 
pressure,  additional  strokes  mav  be  made.  An- 
other feature  which  is  unusual  in  brake  con- 
struction is  that  the  foot  brake  can  be  locked. 

The  equipment  includes  the  trailer  platform 
with  its  springs  and  circular  plates,  electric 
starting  and  lighting  with  a  large  searchlight, 
two  heavy  jacks  for  removing  the  trailer,  fire 
extinguisher,  speedometer,  cab  and  side  cur- 
tains, a  hand-operated  horn  and  all  the  stand- 
ard tools  and  parts.  The  guarantee  on  this 
tractor  is  given  for  a  year,  instead  of  the  usual 
'"'  days,  and  no  limits  are  placed  upon  the 
speed  at  which  the  motor  may  be  driven. 

The  primary  idea  which  is  behind  the  mar- 
keting scheme  for  the  new  Knox  tractor  is 
exactly  in  line  with  the  policy  of  the  more 

advanced  motor  truck  companies  to  sell  service        ,        „  . 
.  Lelt — Oil  pu 

rather  than  trucks.  The  price  of  this  tractor  Right— control 
with    standard    equipment    is    $4,500    f.o.b.     all  Instrument! 


Springfield.  Mass.  This  includes  the  full  equipment  which 
has  been  mentioned. 

The  claim  of  the  manufacturer  is  that  the  tractor  and 
trailer  method  is  the  most  economical  way  of  hauling  very 
heavy  goods  and  hence  it  is  the  object  of  this  concern  to 
bring  the  new  trailer  to  the  attention  of  lumbermen,  coal 
dealers,  brewers,  contractors  and  other  trades  in  which  the 
hauling  of  heavy  materials  is  involved.  A  complete  set  of 
data  regarding  the  costs  of  various  hauls  as  compared  to 
the  horse  and  motor  trucks  method  has  been  compiled.  The 
machine  will  be  marketed  through  the  company's  seven  estab- 
lished branch  offices  and  through  a  corp  of  transportation 
engineers  who  have  already  been  trained  in  this  work  or 
who  will  be  educated  by  the  Knox  company.  The  company 
contemplates  establishing  a  training  school  for  this  purpose. 


mp  mechanism  with  helical  drive,  showing  strainer  In  position, 
board  mounted  between  the  steering  wheel  and  the  dash,  rendering 
accessible  from  driver's  seat 
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Rack  Holds  Any  Motor  in  32  Positions 


Repair  Table  for  Shop  Work  Easily 
Handled  and  Durable— Locked 
by  Foot  Control 


WITH  the  idea  of  bringing  out  a  tingle  rack  or 
work  table  which  will  be  suitable  for  any 
eight,  six  or  four-cylinder  motor,  the  St. 
Albans  Foundry  A  Implement  Co.,  St.  Albans,  Vt.,  has  an- 
nounced an  adjustable  device  which  incorporates  many  fea- 
tures unique  in  this  field. 

This  table  is  intended  for  a  universal  machine.  It  can  not 
only  handle  any  size  motor  but  is  so  arranged  as  to  be  able 
to  support  any  of  these  motors  in  any  desired  position.  The 
device  can  be  placed  close  beside  the  car  and  the  motor  lifted 
from  it  and  swung  into  position  into  the  rack  with  the  or- 
dinary type  of  chain  hoist.  It  is  possible  to  lock  the  work 
table  in  thirty-two  different  positions.  The  locking  device  is 
operated  by  the  foot,  permitting  the  free  use  of  the  hand  dur- 
ing the  revolving  of  the  engine.  The  table  itself  revolves 
easily;  and  with  it  a  heavy  engine  may  be  adjusted  to  any 
position  with  one  hand  operating  the  hand  wheel.  This  is 
accomplished  by  the  reduction  gears  shown  in  the  accompany- 
ing illustration. 

This  machine  is  constructed  entirely  of  iron  and  steel  and 
can  withstand  the  wear  and  tear  of  ordinary  service.  In  the 
illustrations  the  table  is  shown  with  the  motor  mounted  in 
upright  and  reversed  positions.  The  side  rails,  which  are 
removable,  can  be  extended  to  take  care  of  wider  engines  and 
for  narrow  engines  there  are  supplementary  rails  inside  the 
main  frame.  The  side  rails  are  angle  steel  1.5  by  2.5  by  .25- 
inch.  Generally  the  engines  are  fastened  to  the  table  by 
hand  clamps,  but  if  it  is  desired  the  side  rails  can  be  drilled 
to  take  the  ordinary  engine  bolts. 

The  length  of  this  table  overall  is  7  feet.  This  is  suffi- 
ciently great  to  take  care  of  the  ordinary  motor  and  flywheel 
attachments.  The  height  is  3  feet,  giving  a  firm  base  with 
little  danger  of  tipping.    At  the  same  time  the  motor  is 


Right — Model  400  rack  turned  over,  holding 
motor  bottom  upward*.  Hand  clamp*  are 
mm  here  though  aide  rails  may  be  drilled 
for  bolt* 

Left — With  motor  In  normal  position.  Thia 
I*  a  large  alx-cyllnder  type  and  give*  an  Idea 

of  the  roomm.ru  of  the  table 

brought  to  the  height  at  which  it  is  most  convenient  to  work 
upon.  The  width  is  3  feet  overall,  the  table  being  17  inches 
wide  with  the  side  rails  contracted  and  10  1-2  inches  wide 
using  the  extra  rails.  The  width  of  the  table  with  the  side 
rails  extended  is  30  inches  and  when  extended  with  the  in- 
terior extra  rails  a  27  1-2-inch  width  is  given.  The  table 
length  is  64  inches.  The  diameter  of  the  hand  wheel  is  17 
inches.  The  weight  of  the  entire  table  completely  assembled 
is  325  pounds.  When  the  pan  is  removed  it  is  310  pounds. 
In  the  normal  position,  the  table  is  30  inches  above  the 
ground.    When  it  is  reversed  it  is  37  inches. 

In  addition  to  this  the  St.  Albans  company  manufactures 
three  other  models  of  tables  known  as  the  100,  200,  and  300. 
The  largest  table  just  described  is  known  as  model  400.  The 
dimensions  of  the  other  tables  are  as  follows: 


Table  Model 

ino 

Ma* 


Length.  Minimum  Width,  Maximum  Width, 
inche*  Inche*  Inche* 

30  10  24 

I"  1"  2« 

54  10.3  10 


•Kxiru  shle  milK  furnished  with  this  machine 

Gearless  Differential  Co.  Adds  a 
Type  for  Ford  Cars 

THE  Gearless  Differential  Co.,  Detroit,  is  still  making  its 
form  of  releasing  clutch  which  is  designed  to  take  the 
place  of  the  conventional  gear  differential.  In  addition  to  this 
type,  a  design  for  Ford  cars  has  been  brought  out  which 
can  be  fitted  to  the  Ford  axle  without  alteration  of  the  Ford 
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mechanism,  the  compensating  gears, 
however,  giving  way  to  special 
ratchets  which  are  a  part  of  the 
G earless  assembly. 

Fig.  1  shows  section  ally  the  de- 
vice installed  in  the  Ford  axle.  In 
this  form  it  acts  on  the  same  prin- 
ciple as  the  standard  type.  The 
left  differential  flange  F  to  which 
the  differential  driving  gear  is 
bolted,  the  right  hand  flange  R,  the 
center  ring  S  and  the  right  and  left 
driving  sectors  X — two  at  top  and 
two  at  bottom — are  bolted  together, 
making  the  whole  outer  differentia) 
housing  a  unit.  The  right  and  left 
ratchets  YY,  which  are  keyed  to 
their  respective  axle  shafts  are  free 
to  rotate  inside  the  housing.  The 
round  members  B  are  the  interlock- 
ing mediums  between  the  driving 
sectors  and  the  ratchets.  In  the 
illustration  the  right  hand  end  of 

the  top  pawl  is  in  the  tooth  of  the  right  hand  ratchet  and 
is  being  driven  by  the  contact  face  of  the  driving  sector.  In 
the  same  manner  the  left  ratchet  is  driven  forward  by  the 
lower  pawl  which  is  engaged  at  the  opposite  end.  Thus  both 
wheels  are  being  positively  driven  forward. 

To  drive  backwards,  the  differential  housing  starts  to  move 
to  the  left  and  pushes  the  end  of  the  pawl  but  of  the  ratchet 
tooth.  This  throws  the  opposite  end  of  the  pawl  down  into 
the  tooth  of  the  opposite  ratchet.  The  lower  pawl  acts  simi- 
larly and  the  rotation  is  reversed.  Imagine  the  car  to  be 
turning  a  corner  to  the  left.  The  right  wheel  revolves  faster 
than  the  left  and  causes  the  right  hand  ratchet  to  move 
faster  than  the  differential  housing,  which  can  only  go  as 
fast  as  the  inner  or  slower-moving  wheel.  The  ratchet  pushes 


the  end  of  its  pawl  out  of  its  tooth,  thus  allowing  the  ratchet 
to  have  a  free  movement  forward.  As  soon  as  the  wheels  re- 
volve again  at  the  same  speed,  the  spring  at  the  center  of  the 
pawl  pushes  its  end  back  into  engagement  and  the  drive  is 
again  taken  up  by  both  wheels. 

The  standard  form  is  the  same  in  operative  principle  as 
the  Ford  type,  only  instead  of  the  walking  beam  form  of 
pawls,  rollers  form  the  connection  between  the  driving  mem- 
ber and  the  driven  one.  Fig.  2  shows  the  design.  The  inner 
driving  member  is  fixed  to  the  shaft,  and  its  pawl  cams  pick 
up  the  rollers  when  the  rotation  is  reversed.  These  are  car- 
ried towards  the  center  of  the  runways  by  their  own  inertia. 
A  similar  set  of  parti  on  the  opposite  side  take  care  of  rota- 
tion in  the  opposite  direction. 


An  English  Pressed  Steel  Truck  Wheel 


ANEW  pressed  steel  wheel  for  commercial  vehicles  is 
announced  in  the  current  issue  of  The  Automobile 
Engineer.  It  is  designed  to  cope  with  the  difficulty  pro- 
duced by  the  failure  of  Continental  supplies  of  steel  wheels. 

The  single  wheel  Is  shown  at  the  left  in  the  illustration, 
and  it  is  manufactured  in  the  following  manner.    A  steel 


8lngl«  and  dual  forms  of  the  Osnks  pressed  rteel  truck  wheel 


plate  is  placed  between  a  pair  of  blanking  dies,  and  a  circu- 
lar disk  is  punched  out  of  it.  This  disk  is  heated  and  placed 
between  a  pair  of  forming  dies  that  press  it  into  the  forma- 
tion shown  in  the  illustration.  It  is  then  shrunk  upon  the 
hub,  which  is  a  drop-forging,  and,  after  the  holes  are  drilled, 
is  riveted  to  it. 

The  double  wheel  consists  in  reality  of  two-Bingle  wheel 
disks  shrunk  upon  a  drop-forged  hub  and  no  welding  is 
necessary. 

At  the  right  of  the  illustration  may  be  seen  a  double  or 
rear  wheel  complete  with  brake  drum  and  special  boss — as 
supplied  to  a  well-known  firm  of  commercial  vehicle  builders 
—the  latter  being  required  to  suit  the  special  demands  of 
the  customers.  For  vehicles  up  to  2  tonB  capacity  the  rear 
wheel  disks  are  pressed  from  3-8-inch  steel  plates,  and  for 
those  above  this  size  a  1-2-inch  plate  is  utilized,  while  the 
front  wheels  are  in  all  cases  composed  of  1-2  inch  steel  plate, 
and  in  all  instances  the  wheels  are  lightened  by  the  per- 
forating of  the  disks  in  several  places,  as  shown. 

Important  features  of  the  construction  lie  in  the  fact  that 
the  natural  contracting  forces,  consequent  upon  the  cool- 
ing of  the  heated  parts,  are  utilized  in  bonding  together  the 
component  parts  of  the  wheel,  and  that  welding  together 
of  parts,  as  is  frequently  employed  in  other  makes  of 
wheels,  is  avoided  entirely  while  the  use  of  rivets  is  only 
necessary  for  holding  the  disks  in  contact  with  the  flanges 
of  the  hubs.  Messrs.  Hanks  &  Co.,  Oldbury  Boiler  Works, 
Birmingham,  Eng.,  the  maker,  places  emphasis  on  the  sim- 
plicity and  strength  of  the  construction. 
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Quick  Speed  Changes  in  New  Drill  Press 

New  Four-Speed  Machine  Reduces  Speed  Changes  to 
2  Seconds — No  Twists  to  Shorten  Life  of  Driving  Belt 


ANEW  quick-change  sensitive  drill  press  which  is  de- 
signed to  cut  the  time  generally  consumed  in 
determining  the  proper  cutting  speed  for  a  given 
drill  size  has  been  brought  out  by  the  Sipp  Machine  Co., 
Paterson,  N.  J.  It  is  also  intended  to  reduce  to  a  minimum 
the  question  of  belt  arrangement  by  having  these  applied 
in  the  simplest  possible  manner.  It  is  stated  that,  with 
a  number  of  sensitive  drills,  belts  are  used  that  do  not  track 
naturally  and  hence  it  is  generally  necessary  to  use  a  num- 
ber of  twists  and  turns  in  the  belting  which  generally 
shorten  the  life  of  the  belt  and  result  in  the  belt  being 
stretched  more  on  one  side  than  on  the  other.  This  unequal 
strain  destroys  the  fiber  of  the 
belt  and  results  in  increased 
slippage  and  after  a  length  of 
time  in  breakage. 

Another  trouble  which  the 
new  drill  is  intended  to  elim- 
inate is  that  of  the  sometimes 
unsatisfactory  hand  screw  de- 
vice for  operating  the  pulley 
centers  in  older  to  secure  the 
proper  attention  on  the  belt. 
When  inexperienced  operators 
make  this  adjustment  the  cen- 
ters are  often  determined  in  an 
unsatisfactory  manner  and 
much  more  strain  is  put  on  the 
belt  than  need  be.  with  a  conse- 
quent breakage  of  the  belt  trans- 
mission. While  the  wage  of  the 
operator  continues  during  the 
time  that  the  belt  is  being  re- 
paired, it  must  be  remembered 
that  both  the  machine  and  oper- 
ator are  non-producers  during 
this  period.  To  overcome  the 
difficulties  mentioned  above  the 
Sipp  drill  uses  an  open  endless 
belt  tracking  without  any  twists 
or  turns  and  at  the  same  time 
has  the  centers  automatically 
determined,  thus  taking  up  the 
slack  and  stretch  of  the  bell. 
The  short,  straight,  endless  belt 
used  on  this  machine  can  be 
placed  in  position  in  10  seconds, 
according  to  the  manufacturer. 
Belt  tension  is  kept  constant  by 
idler  pulleys  on  the  slack  side. 

Speed  Change  in  2  Seconds 

It  is  stated  that  with  this  new 
drill  any  speed  change  can  be 
made  in  2  seconds.  This  is  a 
vast  reduction  over  the  length 
of  time  required  with  the  ordi- 
nary sensitive  drill.  For  con- 
venience in  making  these  speed 
changes  and  for  securing  the 
proper   cutting    speeds    a  dial 


Exterior  of  the  new  quick-change  speed  sensitive  drill 
press  made  by  the  Sipp  Machine  Co. 


showing  the  r.p.m.,  or  size  of  drill,  is  conveniently  placed 
facing  the  operator.  The  belt  is  shifted  by  a  crank  handle 
which  renders  it  not  only  safe  to  make  the  speed  changes 
but  renders  it  possible  to  do  this  safely. 

The  construction  of  the  spindle  is  of  note  in  that  provisions 
have  been  made  for  long  bearing  surface  and  good  oiling. 
The  feed  pinion  bearing  is  of  exceptional  length  and  is  lubri- 
cated by  a  new  spindle  oiling  device.  Great  rigidity  is 
obtained  by  the  use  of  a  long  steel  feather  on  the  spindle 
feed.  When  lifted  to  its  extreme  height  the  spindle  chuck 
is  .'12.5  inches  above  the  table,  when  this  is  in  its  highest 
position.   Another  feature  of  this  machine  is  that  it  need  only 

be  bolted  to  the  floor  and  the 
floor  need  not  be  bored  since 
telescopic  screws  are  used  on 
the  table  elevating  shaft.  A 
groove  about  the  table  facili- 
tates the  removing  of  chips. 

Better  Cutting  Speeds 

It  is  thought  that  with  the 
ease  in  making  speed  changes 
more  efficient  cutting  speeds  will 
be  commonly  used.  All  these 
changes  and  the  changing  of  the 
drills  themselves  can  be  made 
without  stopping  the  machine. 
The  operator  need  not  leave  his 
natural  working  position  either 
for  changing  speeds  or  drills, 
or  for  the  purpose  of  raisins 
or  lowering  the  table. 

These  drills  are  built  in  vari- 
ous combinations  from  one  to 
eight  spindles  inclusive.  The 
machines  have  four  speed 
changes  arranged  for  either 
carbon  or  high  speed  drills.  The 
power  and  speed  variations  are 
sufficient  to  handle  high  speed 
drills  from  the  smallest  up  to 
29-32  inch  diameter.  The  use 
of  non-friction  bearings  has 
been  generous  in  this  machine, 
sixteen  of  these  being  employed 
in  a  one-spindle  drill.  The  en- 
tire belt  strain  of  the  spindle 
driving  cone  is  taken  on  ball 
bearings  and  no  strain  whatever 
is  placed  upon  the  spindle. 

Throughout  the  entire  design 
of  the  drill  Safety  First  require- 
ments have  been  carefully  noted. 
The  belt  shipper  is  so  designed 
as  to  prevent  the  fingers  from 
getting  caught  between  the  bell 
and  the  pulleys,  and,  although 
the  safety  requirements  have 
l>een  met  throughout,  no  un- 
sightly guards  or  coverings  need 
be  used. 
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Jeffery  Reversible  Army  Truck 


T  EFFERY  has  brought  out 
*»     the  first  reversible  mili- 


tary truck  to  be  constructed 
in  America.  It  is  a  2-ton. 
four-wheel  drive  chassis  and 
the  first  model  is  to  be 
shipped  to  London  to  be 
demonstrated  to  the  mili- 
tary officials  of  the  Allies. 

This  chassis  is  one  of 
three  of  its  type  built  by  the 
Thomas  B.  Jeffery  Co., 
Kenosha,  Wis.,  in  response 
to  the  recommendations  of 
W.  F.  Bradley,  as  published 
in  The  Automobile  for  De- 
cember 17,  page  1101.  These 
recommendations  require  the 

car  to  be  run  in  either  direction  at  equal  speeds  so  that  it 
is  possible  for  the  vehicle  to  be  removed  from  a  cul  dc  sac. 

The  new  vehicle  as  shown  in  the  accompanying  illustration 
is  a  stock  Jeffery  2-ton,  four-wheel  drive  with  four  wheel 
steering  and  braking,  but  has  a  steersman's  seat  at  either  end. 
The  engine  is  guarded  by  a  light  steel  plate  at  the  rear  and 
the  starting  crank  is  mounted  behind  it,  being  connected  with 
a  chain  and  sprocket  to  the  crankshaft,  and  for  safety's 
sake  an  overrunning  clutch  is  fitted.  Should  a  quick  start  be 
desired,  there  is  a  Bijur  electric  starter.    The  gearset  is  rc- 


Jeffery  reversible  army  trucK  which  can  be  driven  lb  miles  per  hour  In  either  direction 

versible,  having  four  speeds  in  either  direction.  The  re- 
verse gear  has  been  removed  from  the  stock  gearset  and  a 
fourth  speed  substituted.    The  reverse  is  independent. 

The  steering  wheels  at  the  front  and  rear  ends  of  the  truck 
are  interconnected,  as  are  also  the  clutch  and  brake  pedals. 
In  military  service  there  would  be  two  operators  in  com- 
munication with  one  another  by  means  of  electric  buzzers. 
Three  cars  of  this  design  have  so  far  been  built.  One  is 
in  New  York  City,  another  at  San"  Francisco  and  the  third  in 
Kenosha.    Speed  in  either  direction  is  86  m.p.h. 


White  Power-Hoisting  Coal  Body 


A  NEW  type  of  power  hoisting  body  on  a  special  1.5-ton 
**  truck  for  the  retail  delivery  of  coal  has  been  introduced 
by  the  White  Co.,  Cleveland,  O.  This  new  truck  utilizes  the 
principle  of  four  worm-operated  lever  arms  in  the  elevating 
mechanism.  It  is  notable  in  that  it  is  an  application  of  the 
power  hoisting  principle  to  the  fast  moving,  medium-duty 
coal  truck.  It  is  designed  especially  for  the  rapid  discharge 
of  coal  directly  into  manholes,  basement  windows,  etc. 

The  truck  is  capable  of  hoisting  the  72-cub:c-foot  body  in 


30  seconds,  and  has  been  so  designed  that  a  chute  on  either 
side  of  the  truck  may  be  used.  It  is  thus  possible  to  deliver 
the  coal  into  a  sidewalk  manhole  without  violating  traffic 
ordinances. 

Two  lever  arms  in  the  front  and  two  in  the  rear  are  at- 
tached to  the  ends  of  transverse  shafts  which  arc  turned  by 
worms  and  gears.  The  worms  are  driven  by  sprocket  and 
chain  from  a  longitudinal  shaft  and  this  in  turn  is  driven  by 
the  power  transmission  of  the  truck.  When  the  body  is  be- 
ing hoisted  or  lowered,  its  stability  is 
maintained  by  four  legs  which  slide  up 
and  down  in  four  guides  mounted  upon 
the  frame.  An  automatic  shutoff  is  pro- 
vided for  extreme  positions. 


View*  of  White  truck  with  body  In  lowered 
and  raiied  position*  showing  method  of  ele- 
vating for  use  of  chut*.  The  floor  of  the  body 
i»  In  the  form  of  a  pyramid,  upald*  down, 
with  a  sheet  steel  sliding  door  In  the  apex, 
forming  a  hooper  to  regulate  the  feed  of  coal 
into  the  chut*.  The  latter,  being  of  th*  tele- 
scopic type,  permits  of  varying  th*  angle 
according  to  the  length  of  the  chute 


i 

ii 
> 


i 


? 

! 


<■ 


Digitized  by  Google 


424 


THE  AUTOMOBILE 


March  i,  1915 


3,500  Cars  for  Central 


point  and  the  streets  are  at  all  times 
fairly  passable.    In  the  territory  to  the 
,        _  _  north,  south,  east  and  west  cars  are  kept 

New  York  This  Year  zz^"""  *•  ~* "' " 


condition.  One 


is  reported  to 


$5,000,000  Business  Expected— 75  Per  Cent 

Increase  Over  1914,  When  2,000  Cars  Were  Sold 


p<  YRACUSE,  N.  Y.,  March  1— Five 
million  dollars  of  business  in  auto- 
*s-'  mobiles  and  allied  products  is  an- 
ticipated for  the  coming  season  in  the 
territory  which  is  fed  by  the  automobile 
dealers  and  distributors  of  this  city,  who 
staged  their  seventh  annual  show  last 
week  in  the  State  Armory.  A  compila- 
tion of  statistics  obtained  from  the  ex- 
hibitors shows  that  they  expect  to  sell 
3,600  cars  this  year  in  this  territory  as 
compared  with  less  than  2,000  last  year, 
an  increase  of  75  per  cent.  All  of  them 
are  keenly  optimistic. 

So  successful  was  the  show  from  the 
standpoint  of  attendance  and  business 
that  it  is  to  run  0  days  next  year;  this 
year  it  ran  from  Tuesday  night  to 
Saturday  night,  5  days.  The  first  show, 
7  years  ago,  was  .1  days. 

This  year  21,000  people  attended  and 
about  600  of  them  were  dealers  and  sales- 
men of  automobiles  and  accessories  in 
the  comparatively  large  territory  which 
uses  this  city  as  a  distributing  center. 

The  Syracuse  show  is  the  main  motor- 
ing event  in  Central  New  York.  March 
3-6  Watertown  holds  a  show  in  the  State 
Armory  in  that  city  and  the  week  follow- 
ing Utica  has  an  exhibition,  but  the  Salt 
City  event  is  the  largest. 

Many  and  Varied  Industries 

The  Syracuse  territory,— which  em- 
braces as  a  general  rule  ten  counties  but 
sometimes  several  more— possesses  * 
large  buying  power.  The  cities  are  in- 
dustrial, the  manufactures  are  many  and 
varied  and  the  lines  of  agriculture  are 
also  of  great  variety.  This  variety  and 
prevalence  of  small  industries  tends  to 
preserve  an  evenness  of  conditions  which 
does  not  obtain  in  those  cities  where  in- 
dustrial health  is  dependent  upon  one  or 
two  large  factories. 

In  the  cities  of  this  section,  which  are 
Syracuse,  Binghamton,  Auburn.  Rome. 
Oswego.  Watertown,  Fulton,  Cortland, 
Ogdensburg,  Ithaca  and  also  Utica  and 
Binghamton  in  some  cases,  there  are 
2,000  factories  with  an  annual  output  of 
better  than  $150,000,000.  There  are  in 
ten  counties  7,000,000  acres  divided  into 
50,000  farms,  averaging  133  acres  to  the 
farm.  The  total  value  of  the  farms  and 
farm  property  is  $300,000,000,  and  this 
does  not  include  the  farmers'  resource 
aside  from  the  land,  buildings  and  equip- 
ment. Crops  and  bankrolls  are  not 
counted. 

One  of  the  features  of  this  year's  shoiv 


was  the  used  car  exhibit,  in  which  twen- 
ty-six well-finished  used  vehicles  were 
housed  by  themselves  in  the  basement  of 
the  State  Armory.  This  display  was  as- 
carefully  as  the  new  car  exhibits  on  the 
upper  floor.  Each  car  carried  a  placard 
giving  the  name  and  year  of  the  car  and, 
in  some  cases,  the  price. 

The  exhibit  housed  sixty  exhibitors, 
who  displayed  a  total  of  ninety  new  cars 
and  chassis,  eighteen  trucks  and  twenty- 
six  used  cars,  134  in  all.    But  seven 


have  driven  recently  from  his  home  to 
town  over  the  crusted  tops  of  snowdrifts 
without  difficulty.  In  the  territory  east 
of  Oswego  along  Lake  Ontario  one  dealer 
stated  that  there  generally  are  not  more 
than  60  days  that  cars  cannot  be  kept  in 
service.  The  general  report  is  that  in 
the  country  districts  cars  are  driven  if 
there  is  a  semblance  of  a  road 


cars.  Some  of  the  dealers 
planned  to  include  closed  cars  but  did  not 
receive  them  in  time.  Anyway,  the  closed 
car  trade  in  this  city  has  not  progressed 
as  rapidly  as  in  some  other  cities.  The 
Syracuse  car  owner  seems  content  with 
a  touring  car,  and  most  owners  drive 
their  own  cars. 

3.000  Care  in  Syracuse 

There  are  3,000  cars  running  in  this 
city  and  about  40  per  cent,  of  them  run 
all  winter.  Curtains  serve  to  keep  out 
most  of  the  wintry  blasts  and  that  suf- 
fices. The  mean  temperature  during  the 
winter  seldom  gets  far  below  the  freezing 

Population  of  Cities  in  Syracuse  Terri- 


City  Population 

Auburn  -  .  .  . .  3  *.»•'"> s 
Hlniclmmlnn    ,  4X.I43 

Klmlro    37.1741 

Svrniusi'  ....  137.2(9 
\ValiTlown  .  .  2fi.73fl 

rortlnn.l    11,504 

Omnia    X.317 

Hum.-    2<i,497 


City  Population 

Utica    74.119 

Kulton    IO.jmi 

Okuvvo    21,3** 

Ogrlriucburic.  .  i:..MJ 
Ithaca   U,xn2 


Total   4«3.5m; 


Factory  Activities 

Several  factories  and  branches  had 
representatives  at  the  show  laying  plans 
for  1915  business.  C.  H.  McCausland  of 
the  New  York  Kissel  branch  rented 
space,  displayed  cars  and  placed  an 
agency;  Frederick  E.  McEwen,  terri- 
torial representative,  displayed  the  Inter- 
State  and  placed  the  Syracuse  dealership 
with  the  Service  Boat  &  Engine  Co.,  E. 
L.  Rolfsen,  proprietor;  the  White  was 
represented  by  R.  R.  Stitt,  Syracuse,  R. 
H.  Shimcr,  Utica,  and  Newell  Lyon,  New 
York  State  manager;  the  International 
Harvester  Co.  was  represented  by  Mau- 
rice Stanton  and  S.  W.  Wyman,  terri- 
torial managers;  the  Case  exhibit  was 
staged  by  the  Syracuse  branch,  F.  L. 
Allen,  manager,  which  caters  to  14'J 
dealers. 

Factory  exhibits  were  staged  by  the 
Chase  Motor  Truck  Co.,  Syracuse;  the 
Sanford  Motor  Truck  Co.,  Syracuse; 
H.  A.  Moyer  &  Co.,  Syracuse;  the 
Palmer-Moore  Co.,  Syracuse;  and  th<? 
Brockway  Motor  Truck  Co.,  Cortland. 
The  Franklin  Automobile  Co.  was  repre- 
sented by  Bull  &  Young,  the  Syracuse 
dealers.  W.  T.  Butler,  Indianapolis,  and 
E.  H.  Baker,  president  of  the  Cole  Motor 
Car  Co.  of  Buffalo,  placed  the  Cole 
agency  with  Nichols,  Nichols  &  Nichols. 


Farm  Property  in  Ten  Counties  of  the  Syracuse  Territory 


County 

St  I.iwr.txc 


Value  of  All 

Firmi  Acreage  Farm 

Population  Acreage  No.  of  Average  Property 

.     89.005  1.729.840  9,244  129.1  1 49.975.1 75 

SO. 3X2  8K.,  3«0  5,77*  12S>  10,  nil-,.  331 

oswi-ku                                                        7I.SB4  fi  19.240  «.J19  77.11  23.vt4.l51 

L.-wi*                                                                24.849  HI 2.300  3.343  142  1  l«.2x\.«74 

<"iri.l  t                                                           154.157  300,000  «,92»  »».*  3x.43T.991 

.M.tcliwn  .  .      .                                                  39.299  41S.000  4.042  94.4  20.991.990 

Otiomlafca    •.  200.29s  499,840  5,770  75. X  37,291  "43 

('.iyus.i                                                      ...     S7.10B  449.920  4.795  \.V9  26.91  5  44* 

CVttlaml                                                       29.249  321.920  2.610  114.x  IS.17l!oij 

Tornitkinn                                                       33.647  304,840  2.999  91,4  14>9*.*»5 

Total   "7S9^4S  «~7S7.J«0  50^03  7sT~  I2S 1 .7«9.f,l  1 


Farmers  of  Northern  Iowa  Will 
Spend  $2,500,000  on  Cars  in  1915 

F 


IORT  DODGE,  IA.,  March  1— The 
fourth  annual  northern  Iowa  show 
which  ended  here  Saturday  night  sur- 
passed any  other  similar  event  in  this 
section  of  the  state,  produced  more  busi- 
ness than  any   larger   shows,  and,  at- 


tracted close  to  25,000  people  from  a 
radius  of  100  miles.  Dealers  are  enthusi- 
astic over  the  results  obtained. 

In  the  heart  of  the  only  section  in  the 
country  where  business  has  been  good 
for  the  past  few  months,  according  to  n 
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recent  map  United  States  Chamber  of 
Commerce,  Fort  Dodge  is  the  center  of  a 
section  where  people  have  money  to  spend 
for  automobiles.  Seventy-five  per  cent, 
of  sales  go  to  farmers.  Local  distribu- 
tors handled  $2,000,000  worth  of  cars  in 
1914,  and  expect  a  25  per  cent,  increase 
this  year.  Thirty  counties  in  the  pros- 
perity  belt  handled  out  of  this  city.  Five 
hundred  and  fifty  subagents  working  un- 
der distributors  last  year  sold  2,500  cars 
and  expect  to  sell  3,000  this  season,  and 


twenty-eight  makes  of  machines  are  rep- 
resented here.  Fort  Dodge  now  is  rec- 
ognized as  logical  center  for  automobile 
distribution  in  northern  Iowa.  Four 
hundred  and  sixty-four  subagents  reg- 
istered at  the  show. 

From  a  sales  standpoint  the  show  was 
a  success.  Few  notes  were  offered  and 
most  of  the  buyers  paid  cash.  Accessory 
men  reported  more  sales  than  at  the  Kan- 
sas City  or  Omaha  shows. 

The      fifty-sixth      regiment  armory 


proved  entirely  too  small  and  the  show 
association  was  forced  to  turn  down 
twelve  requests  for  automobile  space 
with  a  total  of  fifty  rars.  As  a  result 
dealers  are  behind  the  movement  to  build 
a  coliseum  at  least  three  times  size  of  the 
armory.  With  the  prices  of  farm  pro- 
duce increasing  because  of  the  war, 
northern  Iowa  will  have  big  business 
from  the  farmers  this  year.  Land  is  in- 
creasing constantly  in  value  and  farmers 
are  prosperous. 


$4,116,000  Sales  Predicted  for  New  Haven 

Territory  in  1915 


MEW  HAVEN,  CONN.,  March  1— In  the  territory  center- 
ing  around  this  city,  cars  were  sold  last  year  to  the 
value  of  $2,796,000  and  for  the  current  year,  conservative 
estimates  place  the  total  volume  of  sales  at  approximately 
$4,116,000.  Although  these  amounts  may  seem  small  by 
comparison  with  the  totals  that  are  piled  up  by  such  great 
distributing  centers  as  Kansas  City,  Omaha  and  Minneapolis, 
where  the  dealers  have  hundreds  of  thousands  of  square  miles 
of  territory  to  draw  from,  it  must  be  remembered  that  the 
territory  which  is  covered  by  New  Haven  dealers  is  almost 
microscopic  by  comparison. 

A  Market  of  1.037,000  Persons 

The  average  New  Haven  deulcr  calls  as  his  territory  an 
area  which  does  not  exceed  1.500  square  mile*.  In  this  terri- 
tory, there  is  a  possibility  that  he  may  sell  to  1,0:57,000 
persons.  This  is  made  up  of  New  Haven  county,  Fairfie!<i 
county  and  Middlesex  county,  the  respective  population  fig- 
ures being  337,000,  45,637  and  215,352.  But  not  every  dealer 
has  these  three  counties  in  which  to  sell  cars.  Only  the 
larger  dealers  can  place  their  agents  in  these  counties  adjoin- 
ing New  Haven.  The  smaller  dealers  must  be  content  with 
New  Haven  county  including  the  city  of  New  Haven  with 
a  population  of  144,500  and  perhaps  a  small  part  of  Fairfield 
and  Middlesex  counties.  In  some  few  instances,  the  larger 
dealers  have  the  whole  of  the  State  of  Connecticut  for  ter- 
ritory. 

As  a  matter  of  fact,  most  dealers  concentrate  their  selling 
efforts  on  New  Haven  itself,  few  of  them  having  more  than 
three  or  four  sub-dealers  in  other  cities  in  their  territory. 
That  there  is  room  for  considerable  expansion  in  this  respect, 
is  generally  admitted,  and  the  reason  for  the  lack  of  expan- 
sion is  given  as  being  the  inherent  caution  of  the  New  Eng- 
land dealer  in  making  business  connections.  In  the  majority 
of  cases,  the  dealer  insists  on  the  most  rigid  examination  of 
the  credentials  and  business  ability  of  those  he  appoints  as 
his  subdealers. 

The  r Red-Car  Problem 

As  is  the  case  in  so  many  other  cities  throughout  the 
country,  the  used  car  problem  looms  rather  large  to  the  New 
Haven  dealers,  though  the  proximity  of  New  York  has  re- 
lieved matters  somewhat  by  providing  an  outlet.  Latterly, 
however,  the  atmosphere  has  been  considerably  clarified  by 
the  action  of  the  New  Haven  Automobile  Trades  Assn.  which 
has  subscribed  for  the  Used  Car  Central  Market  Report  cf 
the  Chicago  Automobile  Trade  Assn.  for  its  members.  This 
has  operated  to  stabilize  used-car  values  and  the  report  is 
quite  generally  referred  to  when  a  used  car  is  offered  in 
trade  or  for  sale.  It  is  the  concensus  of  opinion,  however, 
that  the  "as  is"  values  as  given  in  the  report  are  slightly  too 
high  for  ^i'ew  Haven  and  for  this  reason  the  practice  of  sub- 


trading  about  $50  from  the  value  given  in  the  book  is  gain- 
ing. This  permits  the  dealer  who  takes  in  the  used  car  a 
margin  upon  which  to  work  in  order  to  cover  overhead  and 
such  minor  repairs  and  adjustments  that  may  be  necessary. 

Electric  Cars  Gain 

Although  the  demand' for  electric  cars  is  small  in  this  par- 
ticular territory,  it  is  steadily  increasing.  There  are  at 
present  approximately  seventy-five  electric  passenger  and 
commercial  vehicles  in  the  city  of  New  Haven  and  the  two 
dealers  in  electrics  are  optimistic  for  the  future  because  of 
the  absence  of  hills  in  the  city,  the  comparative  cheapness 
of  current  and  the  excellent  roads  in  the  surrounding  ter- 
ritory. Road  improvement  has  made  it  possible  for  the  elec- 
tric tourist  to  make  such  trips  as  to  Merid^n,  Bridgeport  oi 
Waterbury  quite  easily  and  this,  it  is  pointed  out,  will  have 
a  stimulating  effect.  During  the  year  gone  by  the  Detroit 
agency  distributed  about  sixty  cars,  and  this  it  is  expected 
will  be  increased  to  seventy-five  for  the  present  year. 

The  annual  show,  which  is  held  in  the  armory,  and  which 
was  brought  to  a  close  on  Saturday  night,  is  almost  ex- 
clusively a  retuil  show,  the  appointment  of  sub-dealers  being 
the  exception  rather  than  the  rule.  Contrary  to  the  usun! 
practice,  members  of  the  dealers'  association,  with  one  or  two 
exceptions  did  not  exhibit  at  the  show  last  week,  there  bein* 
a  general  feeling  that  a  show  at  this  time  of  the  year  was  not 
exactly  desirable  particularly  in  view  of  the  fact  that  the 
Bridgeport  and  Hartford  shows  had  just  been  brought  to  a 
close.  Nevertheless,  the  show  was  well  attended,  though  the 
crowd  was  slow  to  arrive. 

Lehigh  Valley's  First  Show 

Indicates  Growing  Sales 

SOUTH  BETHLEHEM,  PA.,  March  1— The  Bethlehem* 
and  surrounding  towns  gave  enthusiastic  endorsement 
and  support  to  the  First  Annual  Lehigh  Valley  Automobile 
Show  which  opened  here  in  the  Coliseum  on  Monday  and 
closed  Saturday.  The  show,  a  paying  proposition  from  the 
start,  was  open  every  afternoon  and  night  from  1  to  1 1 
o'clock. 

The  exhibition  was  a  representative  one  in  every  respect, 
seventy-one  aars  being  on  view  divided  among  fifty-seven 
dealers.  Thirty-two  different  makes  of  pleasure  cars,  seven 
makes  of  trucks  and  six  firms  displaying  many  new  accesso- 
ries and  devices  applicable  to  the  occupied  space. 

The  daily  attendance  averaged  between  1,000  and  1,100. 
Opening  day  being  Washington's  Birthday,  and  a  holiday  *o 
many  in  this  region,  the  attendance  was  doubled,  as  it  was 
today,  the  last  day;  when  2,000  visitors  were  present. 
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10    Per    Cent.  Motorists 

NEARLY  2  per  cent  of  the  population  of  New 
England  are  motorists,  or  rather,  a  far 
larger  proportion  must  use  automobiles  every  day 
since  2  per  cent,  of  New  England's  inhabitants  are 
owners  of  automobiles.  Suppose  that  each  of  these 
owners  has  as  few  as  five  people  who  constantly 
use  his  car  and  we  see  that  10  per  cent,  of  the  peo- 
ple of  New  England  are  habitual  motorists.  Now. 
we  must  remember  that  in  taking  census  returns 
we  include  people  of  all  ages,  and  that  if  we  could 
figure  the  very  old  and  the  very  young  we  should 
have  a  much  smaller  population  who  could  possibly 
be  habitual  motorists,  and  it  results  in  the  surpris- 
ing thought  that  something  like  one-fifth  of  the 
adult  inhabitants  of  the  six  States,  Connecticut, 
Maine,  Massachusetts,  New  Hampshire,  Rhode 
Island  and  Vermont,  are  regular  automobile  trav- 
elers. 

Of  course,  this  is  guessing,  insofar  as  the  num- 
ber of  people  who  ride  in  each  car  is  concerned,  but 
to  reckon  five  passengers  as  an  all  the  year  round 
average  is  conservative  estimation.  A  man  does 
not  always  have  the  same  companions,  rh  fact  most 
automobile  owners  delight  in  making  motoring  en- 
thusiasts of  as  many  friends  as  possible,  so  one 
might  even  hazard  the  thought  that  a  very  great 
many  more  than  one-fifth  of  the  New  Englanders 
have  a  practical  appreciation  of  modern  road 
travel. 


If  we  study  the  rate  of  increase  in  the  number 
of  cars  we  see  that  it  is  far  more  rapid  than  the 
growth  of  population,  and  that  the  total  number  of 
automobiles  in  New  England  today  is  very  large  in- 
deed, so  large  in  fact,  that  it  could  absorb  the  out- 
puts of  more  than  one  good-sized  factory.  Often 
hearing  of  outputs  of  many  thousand  cars  a  year 
creates  a  wonder  as  to  what  becomes  of  them  all. 
Figures  such  as  those  relating  to  New  England 
provide  the  answer  that  the  day  is  at  hand  when 
more  of  us  are  motorists  than  not,  and  a  wonder- 
fully large  number  of  us  can  find  the  means  to  buy 
and  use  automobiles 

Defined  Service 

THE  50-hour  free  service  card  that  is  becoming 
more  general  with  dealers  in  many  cities  is 
doing  a  good  work  for  the  disturbing  free-service 
problem.  It  is  something  definite,  tangible.  You  can 
see  it.  It  is  something  more  than  a  promise,  a  prom- 
ise which  may  or  may  not  be  made  good.  The  buyer 
has  something  he  can  put  in  his  pocket,  can  look  at ; 
something  in  black  and  white,  something  with  a  few 
signatures  attached,  finally  something  that  he  has 
confidence  in.  It  is  something  more  reliable  than  the 
promise  of  commission  salesmen,  something  that  has 
a  standard  value  6  months  hence  or  a  year,  if  not 
consumed  by  that  date. 

Where  in  use  the  50-hour  free-service  card  is  get- 
ting away  from  complaints,  of  owners,  who  tell  of 
promises  to  keep  the  automobile  running  in  good 
shape  for  a  year  or  perhaps  longer.  This  abuse  with 
the  floater  type  of  commission  salesman  has  attained 
alarming  proportions  in  some  cities.  The  card  is  al- 
ready having  its  effect  in  tending  to  partially  stamp 
out  this  evil.  Anything  that  will  tend  to  make  the 
sale  of  automobiles  more  of  a  business  proposition, 
and  less  of  a  matter  of  promise  to  keep  a  good  car 
running  all  its  life,  should  be  encouraged  by  makers, 
distributors  and  dealers. 

Research 

THE  preliminary  report  of  the  gasoline-electric 
research  committee  of  the  Metroplitan  section 
of  the  Society  of  Automobile  Engineers  covers 
enough  ground  to  show  that  these  committees  can 
be  of  great  benefit  to  the  industry.  A  great  step 
forward  has  been  made  when  a  committee  of  this 
nature  has  successfully  classified  the  subject  of 
which  it  is  making  a  study.  That  this  has  been  done 
is  amply  shown  by  the  manner  in  which  the  report 
has  been  received  by  the  Metropolitan  section. 

Sufficient  data  have  been  disclosed  in  the  pre- 
liminary report  of  this  committee  to  make  certain 
the  fact  that  in  the  final  report  a  sufficient  store  of 
information  will  be  provided  to  make  it  of  great 
value  to  inventors  who  are  working  along  similar 
lines.  The  broad  lesson  drawn  from  this  work  is 
that  it  is  possible  for  small  units  of  the  total  mem- 
bership of  the  S.A.E.  sections  to  accomplish  work 
which  will  not  only  be  of  value  to  the  Society  as  a 
whole  but  to  the  industry  at  large. 
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Two  New  Fuel  Processes  Discovered 


Dr.  Rittman,  Chemical  Engineer  of  Bureau  of  Mines,  Has 
Means  of  Increasing  Independent  Gasoline  Output  200 
Per  Cent  and  of  Making  Benzol  from  Crude  Petroleum 


NEW  YORK  CITY,  Feb.  28 — Two  important  chemical 
processes  affecting  the  motor  car  industry  have  been 
discovered  by  Dr.  Walter  E.  Rittman,  chemical  engineer  of 
the  Bureau  of  Mines.    One  is  a  new  method  of  producinj 
gasoline  and  the  other  the  manufacture  of  tuluol  and  " 
the  latter  of  which  can  also  be  used  as  a  motor  fuel. 

Dr.  Rittman  plans  to  end  the  Standard  Oil  Co.'r  monopoly 
by  dedicating  his  patent  to  the  whole  American  people  so  that 
the  small  refiner  aa  well  as  the  trust  can  avail  himself  of  a 
cheap  process  for  manufacturing  crude  oil  into  gasoline. 
Heretofore  the  Standard  Oil  Co.  nas  had  an  advantage  be- 
cause it  had  the  most  money,  could  employ  the  best  chemist." 
and  therefore  had  the  best  processes  lor  obtaining  gasoline 
from  the  crude  oil. 

Tho  first  of  these  processes  promises  to  enable  independent  re- 
in this  country  to  Increase  their  output  of  gasoline  from 
DO  per  cent,  or  more.  With  an  estimated  production  by 
the  Independent  refiners  of  1!,000,000  barrels  yearly,  this  will  mean 
m  output  of  3<i,000,00u  from  the  Independents  alone 

The  second  process  enables  benzol  and  tuluol  to  be  mude  from 
i  rude  petroleum,  two  products  which  heretofore  could  only  be  ob- 
'.ilued  from  coal  tar  residues  Benzol  Is  also  u  good  fuel  and  Is 
ised  extensively  In  Europe  However,  It  is  planned  to  use  these 
r«ro  substances  for  the  production  of  explosives  and  dye-stuffs 

Th.se  processes  are  fraught  with  the  utmost  importance  to  the 
iwople  of  this  country  because  for  some  time  the  Standard  ml  Co. 
through  the  largo  amount  of  money  at  its  command,  h.is  employed 
•■xpert  chemists  and  has  thus  had  n  big  advantage  over  the  inde- 
pendents In  the  production  of  gasoline.  It  has  a  patented  process 
■  >  which  it  obtains  three  times  tho  quantity  of  gasoline  from  u 
given  quantity  of  petroleum  that  the  Independents  now  obtain.  There 
three  other  large  corporations  that  have  an 
for  the  manufacture  of  gasoline,  but  tho  independents  a*  a 
never  been  able  to  even  aproach  the  results  obtained  by 
'he  standard  Oil  Co  Now  the  federal  government,  through  the 
-Hurls  of  Dr.  ltiltin.iii.  proposes  to  make  free  for  the  use  of  all  the 
people  of  the  country  a  process  that  yields  gasoline  from 
;.etroleum  In  three  times  the  quantity  heretofore  obtained 


Simpler.  Safer  and  More 

It  is  claimed  by  Dr.  Rittman  that  his  process  Is  simpler,  safer, 
and  is  more  economical  In  time  than  the  processes  now  In  us<-  anil 
these  economic  factors  are  of  great  Importance 

An  interview  with  a  Standard  Oil  ofllciul  showed  that  this  com- 
l«iny  has  not  taken  the  announcement  of  the  new  fuel  seriously, 
although  11  Is  admitted  that  nothing  Is  known  of  Dr  Kittman's  dls- 
■  -overies.  The  company  took  the  attitude  that  If  the  patents  were 
<nven  to  the  public  It  would  lie  able  to  use  them  as  well  as  anyone 
-Ise  hut  it  did  not  explain  that  In  this  case  It  would  only  be  on  an 
•■lual  footing  with  the  Independent  companies 

The  Standard  Oil  Co.  also  pointed  out  that  benzol  and  tuluol  can 
I*  produced  from  very  few  crude  oils  ;  and  that  millions  of  pounds 
•  if  coal  tar  products  are  yearly  burned  under  coke  ovens,  and  that 
these  products  could  be  utilized  In  producing*  benzol  and  tuluol  If  It 
*ere  not  cheaper  to  buy  them  from  ficrmanyq.  No  allowam  e,  how- 
ever, sras  made  for  the  fact  that  l>r.  Kittman's  new  method  might 
reduce  the  cost  of  manufacture  so  low  that  It  would  Is-  cheaper  to 
make  these  products  than  to  Import  them. 

Full  details  of  Dr.  Kittman's  new  chemical  process  for 
increasing  the  supply  of  gasoline  through  his  new  formula 
will  be  made  public  by  the  Department  of  the  Interior  late 
in  March.  Dr.  Rittman  today  said  that  in  his  process  all  of 
the  oil  is  vaporized. 

The  Rittman  process,  it  is  understood,  will  work  on  all  oil 
residue.  Dr.  Rittman  made  it  plain  that  he  had  a  profound 
respect  for  the  Burton  process,  this  being  recognized  as  the 
leading  practice  today  in  the  production  of  gasoline. 

Warns  of  Gasoline  Famine— To  Use  Alcohol 

Milwaukee,  Wis.,  Feb.  27 — F.  W.  Kressman,  of  the  of- 
ficial staff  of  the  United  States  forest  products  laboratory  at 
Madison,  Wis.,  sounded  a  warning  with  regard  to  the  rapidly 


dwindling  supply  of  gasoline  in  an  address  on  Some  Chemical 
Problems  of  the  Forest  Products  Laboratory  before  a  special 
meeting  of  the  Milwaukee  Engineers'  Society  under  auspices 
of  the  Milwaukee  section,  American  Chemical  Institute,  on 
February  27.  Mr.  Kressman  related  experiences  in  deriving 
products  suitable  for  fuel  for  internal  combustion  engines 
and  predicted  that  alcohol  will  be  the  future  fuel  for  motors 
of  this  type  because  the  gasoline  supply  is  nearing  its  finish 
and  because  alcohol  will  soon  be  produced  cheaply  and  in 
many  new  ways  and  from  heretofore  unheard  of  sources. 

Gasoline  Prices  Down  in  Milwaukee 

Milwaukee,  Wis.,  Feb.  27 — Further  reductions  in  gasoline 
prices  were  announced  in  Milwaukee  on  February  26,  and 
motorists  who  have  formed  the  habit  of  running  their  care 
to  the  numerous  downtown  filling  stations  operated  by  the 
Standard  and  independent  companies  are  expecting  a  season 
of  operation  considerably  less  expensive  than  a  year  ago.  Ii 
is  believed  that  the  exceedingly  close  competition  among  the 
filling  stations  is  responsible  for  this  reduction,  which  is  the 
second  since  January  1,  1916.  Comparative  quotations  for 
tank  wngon  delivery,  which  prices  also  govern  retail  sales  at 
filling  stations,  are  as  follows : 

Test  Feb.  29, 1916       Jan.  18, 1915         July  1, 1914 

*0    10 Vs  cent*  11  cents  HVi  cents 

S5  13  cents  13  cents  15  cents 

70   15  cents  15  cents  I.H  cent. 

71   16  cents  14  cents  19  cent* 

Oarages  are  charging  2  cents  over  the  above  scale  but.  rrainly  of 

their  own  accord,  are  doing  little  business,  excepting  In  eraergeno 
say  they  do  not  care  to  handle  the  fuel  except 
ing  (or  their  own  uses  and  purposes,  because  of  the  Inability  to 
make  any  money  out  of  it.  Practically  the  only  business  they 
now  get  is  from  owners  who  store  their  cars  in  garages  and  fee; 
obliged  to  patronize  the  garage  on  such  supplies,  slid  from  drivers 
who  arc  nearly  dry  and  want  enough  gas  to  get  to  their  usual 
supply  stations 

Chicago,  III.,  Feb.  26— The  Standard  Oil  Co.  of  Indiana 
has  reduced  the  price  of  gasoline  and  naphtha  V4  cent  a 
gallon,  with  a  discount  of  1  cent  per  gallon  on  100-gallon  lots 
to  wholesalers,  bringing  gasoline  down  to  a  basis  of  10V4 
cents  and  9%  cents,  and  naphtha  to  9H  and  8V4  cents  per 
gallon.   Kerosene  remains  unchanged  at  5V4  cents 

Detroit,  Mich.,  Feb.  24 — A  cut  of  1-2-cent  per  gallon  of 
gasoline  went  into  effect  at  the  gasoline  stations  controlled 
by  the  Standard  Oil  Co.,  the  price  now  beiRg  10  1-2  cents  a 
gallon.  Independent  and  other  concerns  supplying  gasoline 
to  retailers  would  not  say  today  if  they  will  reduce  their 
price  below  the  above  mark.  In  several  garages  it  was,  how- 
ever, predicted  gasoline  at  less  than  10  cent*  if  onlv  n  que* 
tion  of  a  few  weeka  patience. 

Electrics  Increasing  in  England 

New  York  CITY,  Feb.  26 — The  West  Ham  Electric  Power 
Supply  Co.,  England,  has  made  special  arrangements  for  fur- 
nishing current  for  charging  the  batteries  of  electric  motor 
trucks.  The  great  dearth  of  gasoline  trucks  due  to  the  com 
mandeering  of  those  already  in  use  and  the  factories  in  which 
they  were  manufactured  by  the  British  government  for  war 
purposes,  has  left  many  concerns  without  any  means  of  mo- 
tor transportation  and  the  West  Ham  company  has  seized 
the  opportunity  by  announcing  that  it  will  supply  current  for 
electric  trucks,  through  the  medium  of  a  series  of  striking 
posters  setting  forth  the  convenience  and  reliability  of  opera- 
tion and  the  cost  of  current  consumption.  Other  large  elec- 
tric companies  are  expected  to  follow  the  lead  made  by  the 
West  Ham  concern.  As  there  appears  to  be  a  great  field  for 
the  electric  in  England  at  the  present  time,  several  of  the 
large  American  electric  truck  concerns  have  already 
agencies  in  v 
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935  Trucks  Shipped 
in  January 

Foreign  Nations  Take  $2,545,527  Worth 
— 1,803  Passenger  Cars  Valued 
at  $1,313,153 

WASHINGTON,  D.  C.  March  2— Government  figures 
made  public  today  show  that  '■>'■'>■>  motor  trucks  valued 
at  $2,540,527  were  exported  in  January,  1915,  us  against 
forty-four  trucks  valued  at  $77,491  shipped  abroad  in  the 
same  month  last  year.  Exports  of  passenger  cars  dropped 
from  2,481,  valued  at  $2,174,892  in  January,  1914,  to  1,803, 
valued  at  $1,313,153  in  January,  1915.  The  figures  show 
that  truck  exports  to  warring  nations  in  Europe  are  growing 
by  leaps  and  bounds.  These  figures  are  said  to  be  among 
the  most  important  issued  since  the  war  began. 

4.859,200  Pounds  of  Rubber  Imported 

New  York  City,  March  1 — Imports  of  crude  rubber  at 
this  port  from  January  12  to  February  23  amounted  to 
4,859,200  pounds.  The  largest  shipment  was  from  Para  on 
January  28  by  the  steamer  Stephen  which  carried  1,540,400 
pounds  of  rubber. 

Apropos  the  probable  effect  of  Germany's  blockade  of  Eng- 
land on  the  crude  rubber  supply  of  the  United  States,  if  that 
should  happen,  it  was  stated  by  Sir  Richard  Crawford,  the 
.special  commissioner  attached  to  the  British  Embassy  at 
Washington  and  appointed  by  his  government  especially  to 
.supervise  all  matters  arising  under  the  rubber  and  other 
embargo*,  that  the  British  would  undoubtedly  sanction  the 
shipment  of  rubber  from  the  East  to  American  ports  either 
direct  or  by  transshipment  at  Gibraltar.  It  was  also  stated 
by  one  of  the  tire  manufacturers  that  this  country,  in  case 
of  a  blockade,  could  do  as  it  did  before,  when  the  Emden  was 
creating  havoc  with  English  shipping  in  the  Indian  Ocean, 
get  its  supplies  by  way  of  the  Pacific  Ocean. 

Gram m -Kerns tein  Refuses  Truck  Orders 

Lima,  O.,  Feb.  27 — Owing  to  the  fact  that  the  capacity 
of  the  plant  is  taxed  to  capacity,  the  Gramm-Bernstein  Motor 
Truck  Co.,  Lima,  was  compelled  to  refuse  orders  for  motor 
trucks  during  the  past  week.  The  company  is  under  contract 
with  district  agents  to  deliver  a  certain  number  of  trucks 
monthly  and  these  contracts  have  to  be  cared  for.  As  a  re- 
sult an  offer  of  a  contract  for  200  trucks  for  the  domestic 
business  received  from  the  East  had  to  be  refused.  Plans 
have  been  made  for  increasing  the  capacity  of  the  plant  but 
if  they  are  carried  out  it  will  require  about  90  days  to  com- 
plete them. 

Republic  Gets  Order  for  300  Trucks 

Alma,  Mich.,  March  1 — The  largest  single  order  of  trucks 
ever  received  by  the  Republic  Motor  Truck  Co.,  has  been 
given  to  that  concern  by  the  Anglo-American  Export  Co., 
London,  Eng.  The  contract  calls  for  300  trucks  to  be  de- 
livered in  1915. 

Morton  Gets  Second  Order— 116  Trucks 

HakrisbI'RC,  Pa.,  March  2- — The  second  of  the  large 
truck  orders  placed  by  the  allied  armies,  was  received  this 
week  by  the  Morton  Truck  and  Tractor  Co.,  this  city,  from 
the  British  government  and  includes  116  trucks  of  2-  and  5- 
ton  capacity.  This,  in  addition  to  the  order  for  300  tractors 
reported  in  The  Automobile  last  week  as  received  from  the 
Russian  government,  aggregates  $2,000,000.  The  contract 
calls  for  delivery  in  60  days,  and  the  cars  will  be  shipped 
from  the  Harrisburg  plant  as  rapidly  as  they  are  completed 
■Work  has  been  started  on  the  large  tractor  order  for  the 
Russian  government. 

The  plant  la  being  operated  lo  Us  fullest  capacity  and  mnny  ad- 
ditional employees  have  born  put  on  In  order  to  get  the  cars  out  on 
time.  Samuel  Morton  and  R  L>  Morton,  member*  of  the  firm,  have 
been  In  Enitlnnd  for  some  time  giving  demonstration*  and  It  was 
through  their  efforts  that  the  two  lance  contracts  were  aecured  for 
the  Morton  company. 
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The  type  of  tractor  belli*-  built  for  the  Russian  government  l»  of 
the  four-wheel  type  of  I  '.'u-horsepower  and  In  construction  la  all 
that  ia  nnvaanry  for  the  strenuous  work  In  drawing  gun  carriage*, 
ammunition  and  provision  trains  on  the  battlefield.  Tile  hood  cov- 
ering the  engine  and  driver's  seat  will  be  of  'v-lnch  steel  plate  and 
rv.  rv  thing  about  the  machine  will  he  of  the  most  substantial  con- 
struction 

New  Yokk  City,  March  3— Shipments  of  Jeffery  Quad 
trucks  to  the  French  government  tor  use  in  the  European 
war  totaled  two  trainloads  of  twenty-six  flat  cars  each  last 
week. 

This  was  the  rush  delivery  of  the  first  trucks  to  be  sent  in 
filling  the  recent  $1,000,000  truck  order  placed  by  Command- 
ant hulauroy  of  French  army,  with  the  Thomas  B.  Jeffery 
Co.,  Kenosha,  Wis. 

Hub  Truck  Organization  Completed 

Columbus.  O.,  Feb.  26 — The  organization  of  the  Hub  Mo- 
tor Truck  Co.,  Columbus,  O.,  recently  incorporated  with  a 
capital  of  $300,000  has  been  effected  by  the  election  of  J.  L. 
Herpich,  president;  T.  C.  Haney,  secretary-treasurer  and  M. 
C.  Piercy,  general  manager.  The  first  model  of  truck  which 
is  licensed  under  the  Hub  Motor  Truck  Co.,  of  New  York,  is 
now  being  built  at  a  local  garage.  It  is  expected  to  acquire  a 
plant  in  Columbus  for  the  manufacture  of  the  trucks. 

Blair  Truck  Co.  To  Be  Developed 

NEWARK,  0.,  Feb.  27 — Cincinnati  interests  represented  by 
G.  F.  Osier,  have  closed  an  option  for  the  financing  and  full 
development  of  the  Blair  Motor  Truck  Co.  The  truck  which 
has  been  perfected  by  F.  M.  Blair,  is  being  manufactured  in 
small  quantities  at  the  Newark  plant,  but  lack  of  capital  is 
one  of  the  drawbacks  to  development.  The  capital  stock  of 
the  company  has  been  increased  from  $100,000  to  $225,000. 
The  new  truck  is  electrically  driven  from  gasoline  power 
and  has  direct  transmission  through  a  worm  gear.  Inquiries 
have  been  received  from  New  York  and  Philadelphia  for 
about  200  of  the  trucks  for  motor  buses. 

Receiving  Ball  Bearings  from  Germany 

Philadelphia,  Pa.,  Feb.  26 — The  news  that  an  embargo 
has  been  declared  on  ball  bearings  exported  from  Germany 
does  not  seem  to  have  seriously  bothered  the  big  importing 
interests  in  this  country  if  the  notice  sent  out  by  the  Hess- 
Bright  Mfg.  Co.  can  be  taken  as  an  index.  This  states  that 
in  spite  of  the  reported  obstacles  to  the  importation  of  ball 
bearings  the  company  continues  to  receive  shipments  from 
the  Berlin  works.  It  also  states  that  the  total  since  Septem- 
ber 15,  1914,  has  been  375,000  bearings  of  assorted  sizes  with 
one  large  shipment  now  en  route.  A  substantial  increase  in 
orders  is  claimed  over  the  figures  of  last  year  in  spite  of  the 
delays  due  to  the  European  war. 

Germany  Cuts  Private  Cars  50  Per  Cenf. 

Berlin,  Germany,  Feb.  26— The  Bundesrath  has  adopted 
a  measure  by  which  the  number  of  automobiles  in  Germany 
not  being  used  for  military  purposes  will  be  reduced  by  about 
one-half.    The  purpose  of  this  is  to  save  in  the  consumption 
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of  gasoline  and  lubricant  oils,  and  in  rubber.  The  order 
issued  provides  that  all  automobiles,  beginning  March 
15,  must  have  new  licenses.  These  will  be  issued  only 
on  proof  of  public  necessity.  The  Kundesrath  declares  in  this 
connection : 

"This  future  limitation  has  particularly  the  purpose  of 
eliminating  all  automobiles  serving  purposes  of  pleasure  or 
sport.  At  the  same  time  it  will  compel  the  public  to  employ 
other  means  of  transportation,  such  as  railroads,  street  cars 
and  horse-drawn  cabs,  in  increased  measure." 

Begin  Assembling  in  Dallas  Ford  Plant 

Dallas,  Tex.,  March  1 — Actual  assembling  of  automobiles 
was  begun  Monday  at  the  plant  of  the  Ford  Motor  Co.,  in 
Dallas.  More  than  150  men  were  put  to  work  and  the  force 
will  be  increased  until  the  output  of  sixty  cars  per  day  has 
been  reached.  Heretofore  the  new  building  has  been  occu- 
pied as  a  salesroom,  but  the  assembling  of  cars  was  not  be- 
gun until  Monday. 

Employees  at  the  plant  will  get  all  the  benefit*  of  Henry  Kord'a 
unique  profit  sharing  plan.  No  employee  will  receive  leu  than  I  • 
per  "lay  anil  In  addition  all  will  Hhure  in  the  profits  of  the  company 
In  the  form  of  bonuses  In  proportion  to  the  year's  business  and 
profits.  The  plant  ha*  many  unique  features  and  represents  the 
most  advanced  ideas  in  factory  buildings.  A  mo*t  unusual  feature 
Is  n  "race  course"  of  miniature  size  on  top  of  the  bulldlnie.  where 
the  assembled  rors  will  be  tented.  During  the  past  few  days  thou- 
sands of  people  have  Inspected  the  plant,  us  it  is  the  finest  In  this 
section  of  the  country. 

To  Soil  Detroit  and  Tarrytown  Maxwell  Plants 

New  York  City,  Feb.  26 — The  last  of  the  two  Maxwell 
plants  in  Tarrytown  and  the  Milwaukee  avenue  plant  in  De- 
troit arc  being  offered  for  sale  by  Joseph  P.  Day  of  this  city. 
The  first  Tarrytown  plant  was  sold  last  June  to  the  Chevrolet 
Motor  Co.,  which  combined  the  local  Fifty-seventh  street 
plant  and  the  Tarrytown  plant  under  the  New  York  City 
management  to  build  right-nand  Chevrolet*. 

The  latent  Tarrytown  plant  to  he  sold  comprises  about  150,000 
square  feet  of  door  space  with  a  frontage  on  the  Hudson  River 
The  Detroit  plant  comprises  about  215.000  square  feet  of  floor 
•pace  and  is  situated  on  the  Urand  Trunk  Railway.  When  the 
Maxwell-Brlscoc  Motor  Cu.  was  In  full  operation  in  Tarrytown  it 
occupied  two  plants,  one  known  as  the  Klngsland  Point  plant,  the 
first  one  to  be  sold,  and  the  other  known  as  the  Beekman  avenue 
plant,  now  for  sale. 

In  1913  Walter  E,  Flanders,  president  and  general  manager  of 
the  Maxwell  Motor  Co.,  made  It  known  to  the  trade  that  the  Max- 
well company  did  not  Intend  to  operate  all  of  the  eleven  plants 
which  were  acquired  by  the  purchase  of  the  United  States  Motor 
Co.'s  assets.  The  factories  totaled  2.8)14.(4(1  square  feet  of  floor 
space.  The  Providence,  R.  L,  Newark,  N.  J„  Hartford,  Coim , 
Auburn.  R.  [.,  and  one  of  the  Tarrytown  plants,  have  been  sold 
out  of  the  original  eleven.  The  Providence  plant  was  sold  to  the 
Universal  Winding  Co.,  Providence,  In  December.  1913,  and  the 
Columbia  plant  In  Hartford  was  sold  to  the  Billings  ft  Spencer  Co 


No  Need  To  Test 
Army  Trucks 

Senator  Lodge  Points  Out  That  Foreign 
Belligerents  Find  Our  Vehicles  Satis- 
factory, So  Why  Shouldn't  We? 

WASHINGTON,  D.  C,  Feb.  28— Debate  in  the  Senate 
on  the  house  provision  in  the  army  appropriation  bill 
for  $25,000  for  the  testing  of  types  of  armored  motor  cars 
was  enlivened  by  Senator  Lodge.  It  was  pointed  out  that  the 
manufacturers  of  trucks  in  this  country  are  shipping  them 
by  the  hundreds  to  Europe,  where  they  arc  reported  as  giving 
satisfaction.  Therefore,  it  was  considered  by  the  senatorial 
opponents  of  the  provision  that  there  is  no  necessity  to  con- 
duct expensive  tests.  In  this  connection,  Senator  Lodge  said: 
"In  making  acme  examination  for  a  speech  1  made  here  on 
national  defence  I  examined  Into  this  question  of  motor  trucks  and 
cars.  We  have  not  an  armored  motor  car  in  the  army  and  1  win 
informed  at  the  war  department  that  they  had  not  been  able  yet 
to  find  a  perfect  truck ;  they  were  still  testing  them  and  looking 
for  a  perfect  truck.  Canada  has  bought  a  lot  of  our  motor  trucks 
for  use  In  the  field  and  finds  them  sufficiently  good  for  use  In  the 
field.  Russia  has  bought  more.  They  said.  In  reply  to  that,  that 
the  trucks  we  sold  to  Canada  did  not  seem  wholly  satisfactory  ; 
and,  on  that  ground.  In  this  country,  with  all  the  motor  car  manu- 
facturers we  have,  we  are  deliberately  told  that  we  cannot  have 
a  motor  truck  ;  we  must  raise  $25,000  and  wait  a  year  In  testing 
them.  The  money  is  of  no  consequence,  but  we  must  wait  a  year 
testing  them  to  find  a  suitable  motor  truck.  Why,  they  have  thou- 
sands of  motor  trucks  In  the  armies  of  Europe  nml  we  have  none. 
Some  motor  trucks  are  better  than  no  motor  trucks:  and  the  officers 
of  the  war  department  are  sitting  here  looking  around  to  find  a 
perfect  truck,  and  In  the  meantime  we  have  none." 

New  York  City,  March  2 — Princeton  students  have  con- 
tributed $1,100  to  the  American  Ambulance  Hospital  in  Paris. 
The  money,  which  was  received  by  J.  P.  Morgan  &  Co.,  will 
be  used  to  purchase  an  ambulance  for  wounded  soldiers  in 
France.  It  is  expected  Princeton  volunteers  will  be  assigned 
to  drive  the  car  at  the  front.  Contributions  for  the  Amer- 
ican Ambulance  Hospital  now  total  $34n,451.82. 

East  Liverpool,  O.,  March  1— The  plant  of  the  Colum- 
biana Rubber  Co.,  East  Liverpool,  has  been  sold  to  a  syn- 
dicate of  capitalists  from  Mansfield,  O.,  at  a  price  which 
has  not  been  made  public.  The  appraised  value  of  the  plant 
is  $85,000  and  has  a  capacity  of  400  automobile  tires  daily. 
The  announcement  is  made  that  the  plant  will  resume 
operations  in  a  few  weeks. 


Delion  Tire  &  Rubber  Co.  Opens  Plant 


TRENTON,  N.  J.,  Feb.  26— The  opening  of  the  plant  of  the 
Delion  Tire  &  Rubber  Co.,  this  city,  took  place  this 
afternoon  with  speeches  by  Senator  Leavett  of  Mercer  county, 
and  Major  L.  N.  Clayton.  The  Delion  is  the  eighth  rubber 
tire  plant  to  locate  in  Trenton,  making  that  city  next  to 
Akron  in  the  matter  of  numbers  and  importance  in  the  tire 
industry,  which  has  already  assumed  imposing  proportions. 


New  plant  of  the  Delion  Tire  A  Rubber  Co.,  Trenton,  N.  J.,  opened  last  Friday 


The  plant  la  of  the  latest  construction  throughout,  consisting  of 
brick  and  concrete,  the  size  of  the  factory  being  238  by  75  feet 
with  two  floors.  The  latest  tire  making  machinery  and  labor  sav- 
ing devices  are  uned.  The  company  will  produce  about  400  tires 
and  600  tubes  a  day  when  working  on  full  time  and  will  employ 
.100  men.  No  hard  rubber  tires  will  be  manufactured.  Delion  tires 
will  carry  a  guaranteed  mileage  of  4,000  miles.  Active  manufac- 
turing will  start  Morch  1.  The  first  Delion 
tire  was  made  at  the  opening  of  the  plant. 
It  was  a  37  by  5  plain  tread  The  complete 
steps  were  shown  the  visitors. 

The  officers  and  directors  of  the  company 
are:  II.  H.  Colemen  of  Newark,  president: 
P.  J.  Wetzel,  of  Trenton,  vice-president;  Q. 
H.  Graham.  Jr.,  secretary  and  assistant 
treasurer:  directors,  Charles  R.  Whitehead, 
of  Morrlstown;  I.,  n  Tompkins,  of  Morris- 
town;  Manuel  Liars,  P.  Q.  Hasselman  and 
W.  T.  Rock,  of  New  Tork  City;  Warren  A 
Clapp.  of  East  Orange,  and  Lionel  Emilln. 
of  New  Tork  City.  Mr.  Emdln  will  also  be 
general  sales  manager,  with  headquarters  In 
a  new  store  at  17S1  Broadway,  New  York 
City.  The  company  win  Incorporated  in 
1913  with  s  capital  of  (500,000  and  recently 
raised  that  to  I75O.OO0. 
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Studebaker  Profits 
Gain  150.6  Per  Cent. 


Net  sales  for  the  year  were  $43,444,22}  as 
4  64,950  the  previous  year. 

The  co  lino  II  fin  ted  balance  sheet  of  the 
December  31,  1914,  compared  as  follow.: 

ASSST8 
U14  1913 


March  4.  1915 

with  141.- 
Corp    a.  of 


$4,441,966.16  Net  Profits  for 

1914— Surplus  is  $5,265,819.45— 

Debts  Reduced  $4,168,978.98 

SOUTH  BEND,  IND.,  Feb.  25— The  fourth  annual  report 
of  the  directors  of  the  Studebaker  Corp.  and  its  sub- 
sidiary companies,  for  the  year  ending  December  31,  li»14, 
shows  net  profits  of  $4,441,966.16,  as  against  $1,772,473.65 
net  profits  in  15*13,  which  is  an  increase  of  $2,669,492.51,  or 
150.6  per  cent. 

After  the  payment  of  the  regular  dividends  on  the  pre- 
ferred stock  and  transfer  to  special  surplus  account  of  the 
amount  required  to  be  set  aside  therein,  the  balance  of  the 
profits,  $3,166,803.11  was  added  to  surplus  and  this  account 
showed  a  total  credit,  as  of  December  31,  1!)14,  of  $5,265,- 
819.45  and  the  special  surplus  account  showed  a  balance  of 
$1 ,230,747.64. 

The  net  profits  Rave  the  company  «  return  of  12.x  per  cent  on 
the  outstanding  common  stock,  after  deducting:  the  payment  of  the 
7  per  cent  preferred  stock  dividends,  as  against  a  return  in  IS  1 3 
of  3  1  per  cent  .  but  rather  than  use  any  part  of  the  pronts  for  the 
payment  of  dividends  on  the  common  stock,  the  directors  believed 
it  the  wiser  policy  during  the  year  to  devote  the  profits  to  the  pay 
ment  of  debts  and  to  the  increase  of  the  cash  balance,  which  renulled 
in  a  debt  reduction  of  $4,I6x,97x  9x  and  an  increase  of  Sl,5sl,7n3  1)5 
In  the  cash  on  hand,  malicg  a  total  improvement  In  this  respect  of 
$(..750,682  "II  to,  the  s-ar 

Total  Net  Salex  $43,444,223.41. 

The  total  net  sales  for  the  year  were  the  lamest  in  the  hl»toi>  of 
the  business,  amounting  to  143,444,223.41,  as  compared  with  141.- 
464.949  8  2  for  1913.  an  Increase  of  4  X  per  cent. 

Shipments  In  1914  were  36.13a  cars,  compared  wtth  32.504  in 
1913.  At  the  close  of  the  year  the  company  had  made  anil  sold 
over  1  r.o.oixi  Studebaker  cars. 

During  the  year  the  corporation  purchased  the  remaining  6  per 
cent,  of  the  stock  of  the  Studel  aker  Corp.  of  Canada.  Ltd.,  Walker- 
ville.  Dot  .  and  now  owns  this  company  entirely. 

The  retsirt  shows  that  the  corporal  Ion's  working  capital  on 
December  31.  1914.  was  $14.771.17.0.  an  increase  of  S2.x92.132  Of 
the  $x,i>oo.nnO  of  r.  per  cent  gold  notes  sold  in  March.  1312.  J2.450,- 
000  have  been  retired.  Quick  assets  total  S24.665,<H9,  against 
which  sland  liabilities  of  S9.SS3.X69. 

The  net  expenditures  for  plant  and  property  during  1914  were 
$7.7.1, X72  T.4  and  the  depreciation  credits  were  S3S1.7S4.01,  so  that 
only  $190,078  53  was  added  to  this  account. 

The  by-laws  of  the  company  provide  for  a  fund  of  $1,000,000  for 
the  redemption  of  the  preferred  stock  before  dividends  can  be 
Initiated  on  the  common  shares  The  annual  report  shows  a  fund 
of  $1  .njo.tmo 

Subsidiary  Firms  Included 

The  company  has  J  I  2,1  mi.Oiih  in  preferred  stock  ami  $27,931,600 
In  common  slock.  The  active  subsidiary  companies  of  the  corpora- 
tion whose  accounts  are  merged  In  the  report  are  the  Studebaker 
Corp  of  America  and  the  Studebaker  Harness  Co  .  of  South  Bend. 
Ind  ;  the  Studebaker  Corp  of  Canada,  Ltd  .  Walkcrville  .  the  Stude- 
baker tiros  Co.  Northwest,  rortland.  lire,  and  the  Studebaker 
Bros   Co   of  L'tah,  Salt  l.ake  City.  Ctah 

The  report  of  the  Studebaker  < 'or|.   for  Hi.-  v.-.,r  ended  1   31. 

1!U  I.  compare.-  ax  follows 
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ISM 
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Mfgs   

1  ..703.912 
133.96a 
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$3,3  4  2.5611 
122.392 

J2.6S1.MX 
1  1  3.0X9 

Sal    and  hep 

$5,837,907 
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-,00.732 
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S3.125.S76 
528.202 
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402.6XX 
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•  Kqual  to  14.23  per  cent    on  J27.931.60O 


stock  against 


Trade  name,  good 
will,  pal'ts,  etc  .  .  . 

Real  estate,  bids*., 
mach  and  equip. . 

Frgn.  trade  r 

Inv.  in  other 


1912  1911 

S1S.S07.277  S19.S07.277  S19.807.277  S19.S07.277 
12.068.040 


int. 


Accts  and  notes  re- 
ceivable .... 

Ins.  unexpd., 
prepaid,  etc. 

Dlsc't  and 
notes 

Susp  acct 

Cash   

Total 


247.654 
13,470.564 

6.698.148 
3X2.421 
327.068 

3,539.1 64 


11.867,962 
5,316 
246.509 
16.622.229 

5.923.793 

376.520 
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402.4S6 
1.957.46(1 


10.5S9.651 
5,156 
1.075,692 
15.73fl.S41 

4,958,121 

440,445 

506.632 
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865,795 
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4.X92 
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14. 391. 27.0 

5.66S.661 

263.3.1V 

:  M  .  s  j :. 
4X9, 44X 
1.672,434 


1'fd.  stock  .... 
i  *om.  stock   .  . . 
Min     stkhldr*.  int. 
in   cap.   stk.  sub. 

COS.   


$56,530,336  S57, 622,440  S54.451.SS1  S54. 176.222 
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28,300 
7,600,000 
1,400,000 


10. 07,0, 000 
31S.312 
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2. OSS, 134 
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S23.724 
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327.159 
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321,296 
944.8  32 


Sr.6,530.33«  S57.622.440  $54,451.8X1  S54. 451.222 
of  preferred  stock  for  cancellation 


3  59  per  cent  on  same  stock  previous  year  (after  deducting  full 
7  per  cent  preferred  dividend  and  before  charging  ofT  $402,697  for 
extraordinary  ex|>cnse«> 


Nts  payable   

lira f Is  disc.  ..... 

Iipji    rec.    on  con. 
for  saks  of  autos. 

Accts.  pay  

Sundry  res. 

Spec   surp  account. 

Surplus   

Total 
•  Applied  to  , 
provision  of  charter 


Youncstown,  O.,  Feb.  26 — The  issuing  of  $2,600,000  pre- 
ferred stock  has  been  approved  by  stockholders  of  the  Re- 
public Rubber  Co.  The  new  issue  will  have  a  maturity  of  15 
years,  and  will  bear  the  same  dividend  rate  as  the  stock 
redeemed  under  the  old  issue.  Recommendation  was  also 
voiced  that  $1,000,000  additional  stock  be  issued  in  the  near 
future  to  take  care  of  expansions. 

Los  Angeles,  Cal.,  Feb.  24 — The  Master  Carbureter  Corp. 
has  distributed  a  25  per  cent,  cash  dividend  to  its  stock- 
holders. The  concern,  which  was  incorporated  in  1913,  has  a 
capital  stock  of  $160,000,  and  has  been  making  800  to  900 
carbureters  a  month.  The  business  outlook  is  reported  to  be 
very  satisfactory. 

Akron,  O.,  Feb.  26— The  Goodyear  Tire  &  Rubber  Co., 
this  city,  which  previously  has  paid  dividends  once  each  year, 
announces  that  hereafter  dividends  will  be  declared  quarterly. 
The  first  quarterly  dividend  of  3  per  cent,  was  paid  March  1, 
to  holders  February  20.  An  annual  dividend  of  12  per  cent, 
was  paid  last  November. 

King  Gives  Employe  7Y2  Per  Cent.  Bonus 

Detroit,  Mich.,  Feb.  22 — A  bonus  equal  to  7  1-2  per  cent, 
of  their  total  wages  for  the  year  1914  was  given  last  week 
to  the  working  men  of  the  King  Motor  Car  Co.  There  were 
25  per  cent,  more  men  on  the  pay  roll  in  1914  than  the 
previous  year. 

Weidely  Motor  Co.  Is  Organized 

Indianapolis,  Ind.,  Feb.  24 — The  Weidely  Motor  Co.  has 
been  incorporated  and  taken  a  factory  building  at  133-43 
South  West  street  in  this  city,  to  manufacture  the  Weidelv 
motor.  The  organization  is:  President,  W.  E.  Showers.  , 
Bloomington,  Ind.;  vice-president  and  general  manager, 
George  A.  Weidely;  treasurer,  W.  A.  Umphrey;  secretary, 
L.  A.  Poundstone;  directors,  Edmund  Rosenberg  and  George 
Hughes. 

Gaulois  Tire  Reduces  Prices 

New  York  City.  March  1— The  Gaulois  Tire  Corp.,  im- 
porter of  the  Gaulois  tire,  made  in  France,  has  reduced  the 
prices  on  all  its  tires.  The  34  by  4  non-skid  rubber  tread 
has  been  reduced  from  $41.30  to  $32.45  and  the  37  by  5  non- 
skid  rubber  tread  has  been  reduced  from  $60.40  to  $47.95 
Other  sizes  have  been  reduced  in  proportion 

The  company  is  receiving  weekly  shipments  from  the 
factory  in  Clermont-Ferrand,  France.  J.  Grenies  will  soon 
start  from  this  city  to  appoint  agencies  in  Detroit,  Cleveland 
Buffalo,  St.  Louis,  Kansas  City,  New  Orleans,  and  other 
centers. 


Digitized  by  Google 


THE  AUTOMOBILE 


431 


To  Bring  Out  a 

New  Lozier  Car 


30  by  3  tires;  with  30  by  8  1-2  straight  side  tires  and  de- 
mountable rims  the  price  will  be  $50  extra.  Wheels  will  be 
of  wood;  wheelbase,  102  inches;  tread  56  inches.  Lamps, 
electric  horn,  tool  kit,  jack  and  pump  will  be  regular 


New  Company  Will  Continue 

Four  and  Six— To  Center  All 

Activities  in  Detroit  Plant 

DETROIT,  MICH.,  Feb.  26— Within  the  next  2  weeks  the 
new  owners  of  the  Lozier  Motor  Co.,  will  place  on  the 
market  a  new  Lozier  car  which  will  have  all  the  features  and 
characteristics  of  the  former  Lozier  models.  The  price  will 
be  between  $1,800  and  $2,000.  The  biff  six  and  the  four 
which  were  made  before  the  company  went  into  bankruptcy 
aro  also  to  be  continued  by  the  new  management.  At  the 
present  time  about  175  men  are  being  employed  and  the  force 
will  be  gradually  increased.  W.  G.  Thomas,  formerly  with 
the  Pierce-Arrow,  E.  R.  Thomas  and  Packard  companies, 
has  been  appointed  production  manager.  H.  H.  Williams, 
who  has  been  with  the  Lozier  organization  for  many  years, 
is  in  charge  of  the  service  and  sales  department.  Many  of 
the  former  Lozier  dealers  will  continue  to  handle  the  Lozier 
cars.  There  will  be  no  resumption  of  operation  of  the  former 
Lozier  plant  in  Plattsburg,  N.  Y.  This  property  will  be  sold. 
AH  production  and  service  activities  are  concentrated  in 
the  local  plant. 

$500  Elco  30  Enters  the  Field 

Sidney,  O.,  Feb.  27 — A  five-passenger  touring  car  called 
the  Elco  30  and  selling  for  $500  with  single-unit  electric 
lighting  and  starting  eouipment,  will  shortly  be  placed  on  the 
market  by  the  Bimel  Buggy  Co..  this  city,  of  which  A.  C. 
Nol  le  is  president  and  T.  M.  Miller  manager  and  treasurer. 

The  power  plant  will  be  a  Davis  unit  with  block-cast 
L-head  cylinders  3  by  4,  multiple  disk  clutch  and  three-speed 
gearset.  Ignition  will  be  by  Atwater  Kent  system,  lubrica- 
tion by  constant  level  splash,  cooling  by  thermo-syphon  and 
the  carbureter  a  Zephyr.    Regular  equipment  will  include 

Market    Reports    for    the  Week 

NEW  YORK  CITY,  March  3— Market  report*  this  week 
were  generally  steady.  Tin  was  again  excited  and 
in  sympathy  with  the  violent  advances  at  London, 
increased  buying  of  future  positions  at  a  sharp  ad- 
vance. The  visible  supply  of  tin  in  Europe  and  the  United 
States  in  February  increased  047  tons,  the  total  visible  on 
February  28  being  14,648  tons.  Most  of  the  other  metal  mar- 
kets we  re  strong  and  steady  with  the  exception  of  copper, 
which  experienced  small  sales  during  the  week.  At  London 
there  were  some  few  sales  of  American  electrolytic,  the  mar- 
ket being  weaker  in  tone.  The  most  interesting  copper  de- 
velopment, however,  was  the  report  of  further  negotiations  of 
copper  for  export  on  the  part  of  Russia  and  Germany.  Al- 
though no  shipments  can  be  made  to  Germanv  under  pres- 
ent conditions,  orders  are  pending  with  the  sellers  willing  to 
pay  interest  on  deferred  shipments. 

Week'* 

Material  Wed.    Thura.    Frl.    Sat.     Mon.    Tuea.  Changes 

Antimony   1»H      -ISM      .18        .18  IS         .18      —  .00", 
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Petroleum,  bbl..  Pa.. 

erode    1.50       1.50       1  50       1.50       1.50  1.50   

Rapeaeed  O.I.  refined.  .75         75  75         .75         .75  .75   

Rubber.  Fine  L'p- 

Para    .59%      59V,     .59'i     .i9v,      59',  «».;   

S.I,  raw.  Ital   J.90  ..       J.90       J.90       3  85  —.05 

Sj A.  raw.  Japan..  3.20  J.JO       3.3254    3.32H    +  02K 

Snlpbtiric  Acid, 

«S  Baurae  90         90         90         .  90        .90  .90   

Tin.  100  lb   .  J7.7S     J8.00      3*  7«      '9  50      40  SO      40  «o         *  ?  75 

Tire  Scrap.   05         05         o»         P«  nt  r; 


Automobile  Securities  Quotations 

NEW  YORK  CITY,  March  3— Several  of  the  stocks  on  the 
securities  market  made  large  gains  during  the  past 
week  while  a  number  of  others  showed  declines  which  were, 
however,  leas  marked.  Some  of  the  large  gains  are  Aluminum 
Castings,  3  points;  Firestone  common,  10  and  preferred,  1 ; 
Peerless  common,  5;  Portage  Rubber  common,  4  and  pre- 
ferred, 5.  Kelly-Springfield  Tire  showed  a  pronounced  re- 
action the  common  dropping  8  1-2  points  and  the  first  pre- 
ferred 2  although  the  second  preferred  gained  1.  Miller  Rub- 
ber common  declined  5  points  as  did  Stewart- Warner  common 
although  the  preferred  of  the  latter  gained  1-2  point.  White 
lost  5  points  and  Willys-Overland  common  1-2. 

This  week  the  official  quotations  of  the  Detroit  Stock  Ex- 
have  been  added  to  our  regular  report  based  on  the 
New  York  City  market.   This  will  enable  our  readers  to  keep 
track  of  values  in  the  two  cities  whose  automobile  securities 
markets  are  most  important. 
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Baker  Patent  Is  Void 

Court  Refuses  To  Grant  In- 
junction in  Suit  Against  For- 
mer Chalmers  Representative 

CLEVELAND,  O.,  March  2-- In  an  opinion  just  rendered, 
Judge  John  II.  Clarke,  in  U.  S.  district  court,  upheld 
the  prior  art  claims  of  the  defense  in  action  of  the  American 
Ball  Bearing  Co.  against  Edward  B.  Finch,  former  Cleveland 
representative  of  the  Chalmers  Motor  Co.  He  refused  to 
grant  nn  injunction  or  damages  for  what  the  complaint 
alleged  as  infringement  of  a  patent  issued  to  Walter  C. 
Baker,  of  the  Baker  Electric  Vehicle  Co.  and  the  American 
Ball  Bearing  Co. 

Judge  Clarke  reviewed  the  evidence  at  length,  with  the 
statement  that:  "The  only  question  I  shall  consider  is:  'Is 
the  combination  of  the  patent  such  as  to  have  required  in- 
ventive genius  to  develop  it  in  a  mind  informed  in  the  art 
to  which  it  relates  at  the  time  the  patent  was  applied  for  in 
February,  1902?'  " 

The  d.nlrahtlitv  ;inil  importance  ,,f  bringing  th«-  steering  knuckle 
ji»  clone!)  »k  practical  to  the  hub  and  to  the  plane  of  tin-  tread 
wire  perfectly  understood  prior  to  19a2  Such  appears  In  the 
testimony  of  1'rofennor  Carpenter,  expert  wittier**  for  the  plaintiff, 
and  In  that  of  Mr.  Maker  und  la  clearly  shown  by  the  Kuure  patent, 
Mtl.595.  In  !N!»T.  by  the  Oluhbe  and  Southey  patent,  621  .'M 7.  in 
lslts.  and  by  the  Knudnen  rei«»uc.l  patent,  11,721.  Thus  it  in  clear 
that  the  locntlug  uf  the  steering  knuckle  wan  actually  practiced 
prior  to  1902. 

The  llohinnon  patent.  r.99.2*«.  in  !«!•»,  ha*  for  Its  object  the 
improving  nnrl  aimpltfylng  of  the  conntructlon  of  ball  bearings  for 
Vehicles  and  the  drawings  of  this  patent  clearly  kIiow  the  anti- 
friction balls  near  the  outer  ami  Inner  end*  of  the  nplmlle,  the 
larger  ones  being  nearer  the  Inner  end 

1'TofesMir  Carpenter  said:  'It  would  t.e  idle  fo.  me  to  take  the 
utiiiid  that  Mr.  Baker  was  the  first  to  employ  antifriction  bearings 
in  the  spindle  of  a  steering  axle,  nor  does  the  Maker  potent  bjumtI 
that  he  wan  the  first  to  do  «o." 

He  miid  it  wa.i  the  genual  practice  prior  to  l»i>2  wlier*  a  load 
shaft  was  supported  by  bearings  at  the  two  endn,  to  vary  the 
sixes  of  these  bearing*  according  to  the  location  of  the  load  along 
the  length  of  the  ithuft. 

Artillery  wheels,  too.  the  evidence  show*,  were  In  general  use 
Wore  even  the  advent  of  the  automobile. 

It  w™«  clear  that  not  only  were  all  of  the  features  of  the 
claimant  combination  familiar  to  persons  skilled  In  the  art  of  1902 
or  even  In  1K9*.  but  that  the  arrangement  aa  provided  in  the  Baker 
patent  and  the  reason  for  such  adjustment  would  seem  to  have 
been  obvious. 

It  xeeniK  clear  that  the  various  elements  of  the  Maker  patent 
are  not  so  grouped  as  to  produce  any  new  or  useful  result.  The 
knuckle  clone  to  the  plane  of  the  wheel  producer!  the  same  effect 
In  the  Baker  construction  as  It  did  In  the  I'anhard  of  19"2.  a  model 
of  which  was  offered  in  evidence.  At  beat  it  la  a  slight  carrying 
forward  of  Ideas  which  the  state  of  prior  art  shows  were  common 
among  men  akilled  in  it. 

This  cotioturiion  involt  itig  a*  it  docs  the  finding  that  the  patent 
suit  Is  void  for  want  of  patentable  novelty  and  Invention,  makes 
untiece.iaary  the  consideration  of  the  many  other  quention*  staled 
iiixin  the  record  in  this  case. 

Orders  Re-opening  of  Kardo  Suit 

Cleveland,  O.,  March  3 — Sprcial  Telegram — Judge  John 
H.  Clarke  has  ordered  a  re-opening  of  the  suit  of  the  Kardo 
Co.,  substituting  for  the  American  Ball  Bearing  Co.  in  ac- 
tion against  Henry  J.  Adams,  former  representative  for  the 
Reo  factory  and  dealing  locally  as  the  Reo  Motor  Sales  Co. 
This  suit  charges  infringement  of  Patent  792,690  issued  to 
Alanson  P.  Brush,  of  Detroit,  and  covering  a  compensating 
mechanism  termed  the  floating  spider  in  the  bevel  gear  drive. 
It  is  stated  that  the  reopening  of  the  case  is  the  first  step  in 
a  further  investigation  into  the  organization  and  purpose  of 
the  Kardo  Co. 

Dividends  for  Creditors  of  Four  Bankrupts 

Detroit,  Mich.,  Feb.  26 — The  creditors  of  four  bankrupt 
automobile  manufacturing  concerns  are  receiving  or  will 
shortly  receive  dividends  from  the  Detroit  Trust  Co.,  receiver 
for  the  concerns.  The  creditors  of  the  I/Ozier  Motor  Co.,  are 
to  receive  a  first  dividend  of  5  per  cent,  which  will  total  about 
$160,000;  the  first  dividend  to  the  creditors  of  the  American 


Voiturette  Co.,  will  be  10  per  cent,  and  total  about  $50,000. 
A  fourth  dividend  of  5  per  cent,  has  been  ordered  paid  to 
creditors  of  the  Flanders  Mfg.  Co.,  making  the  total  to  date 
50  per  cent,  or  about  $500,000.  Application  was  also  made 
to  the  court  to  pay  a  final  dividend  to  the  creditors  of  the 
Warren  Motor  Car  Co.,  making  a  total  of  20  per  cent,  or 
about  $80,000. 

Detroit,  Mich..  Feb.  27— The  Keeton  Motor  Car  Co..  this 
city,  has  purchased  the  Keeton  business  from  S.  L.  Winter- 
nitz.  It  is  the  intention  of  the  company  to  reorganize  and 
not  only  to  continue  to  furnish  all  repairs  for  Keeton  cars, 
but  to  continue  their  manufacture  in  a  small  way.  Accord- 
ing to  announcement  from  that  company,  it  is  able  to  furnish 
repairs  promptly.  Delivery  of  cars  can  be  made  within  a 
week  or  10  days  from  receipt  of  order. 


Boston,  Mass.,  Feb.  26 — The  stockholders'  committee  of 
the  Walpole  Tire  &  Rubber  Co.  has  joined  with  the  reorRan- 
ization  committee,  of  which  J.  H.  MacAlman  is  chairman, 
and  hereafter  these  two  committees  will  act  jointly  in  the  in- 
terests of  stockholders.  The  proposed  plan  of  reorganization 
as  outlined  by  the  joint  committee  in  a  letter  just  issued,  is 
for  a  company  with  $500,000  first  mortgage,  6  per  cent., 
10-year  bonds,  $1,500,000  non-cumulative  7  per  cent,  pre- 
ferred stock  of  a  par  value  of  $100,  and  $1,000,000  common 
stock  with  a  par  value  of  $50. 


Cincinnati.  ().,  Feb.  26— At  a  meeting  of  the  creditors  of 
the  Crescent  Motor  Co.,  Carthage,  O.,  held  recently,  the  prop- 
osition of  Col.  F.  B.  Enstow,  of  Huntington,  W.  Vs.,  to  take 
over  the  real  estate  in  exchange  for  his  bonds  and  to  pay  75 
per  cent,  of  the  appraised  value  of  the  unmortgaged  property, 
was  accepted.  The  offer  also  includes  the  assuming  of  a  mort- 
gage of  $22,000  held  by  an  insurance  company  on  the  real 


New  York  City,  March  3 — Judge  Mayer  has  appointed 
Francis  Gilbert  receiver  for  the  Motokart  Co.,  1790  Broad- 
way, bond  $2,000.  It  was  stated  that  on  October  13  last  the 
company,  through  an  attorney,  issued  a  statement  that  the 
assets  were  $90,000,  against  wnich  there  were  mortgage  debts 
of  $15,000  and  merchandise  accounts  $21,000,  and  that  the 
depreciation  since  then  would  bring  the  total  assets  down  to 
$25,000. 


Good  Samaritan  Help  League  Formed 

New  York  City,  Feb.  26 — The  Good  Samaritan  Help 
league  of  Motorists  has  been  formed  in  this  city  with  the 
following  officers:  Dr.  G.  A.  Englert,  president;  P.  J.  Knauss, 
vice-president;  and  R.  A.  Effenberger.  secretary  and 
treasurer. 

The  difficulty  experienced  by  motorl.tn  in  ohlalnlng  help  or  assist- 
ance on  the  road,  when  In  trouble,  prompted  the  formation  of  the 
league,  the  object  of  which  Is  to  "help  others  as  you  yourselr  would 
like  to  Ire  helped."  The  league  la  open  to  all  motorists  No  dues  are 
ch.-irgcd  those  Joining  the  league.  Only  an  entrance  fee  of  :.0  cents 
which  nvilcen  them  a  life  member  .nnrl  entitle*  them  to  an  official 
nlgnal  banner  and  memberahlp  card.  Members  will  dlnplay  the 
signal  when  In  need  of  assistance  of  any  kind,  and  panning  motorists 
will  see  the  banner  nnd  render  what  help  they  can 


National  Safety  First  Society  Formed 

New  York  City,  Feb.  26 — The  Safety  First  Federation  of 
America,  which  has  for  its  objects  uniform  laws  for  control 
of  automobile  traffic  and  improvement  of  street  traffic  con- 
ditions throughout  the  country  by  a  standard  system  of 
supervision,  was  organized  yesterday  by  delegates  who  met  at 
fi  East  Thirty-ninth  street,  this  city. 

The  motto  of  the  federation  Is  "Conservation  of  TJfe,  l.lmb  and 
rroperty,"  and  Its  object  Is  to  procure  legialntion  toward  this  end 
In  all  of  the  ntat en  and  Canada.  Another  general  meeting  of  the 
federation  is  to  be  held  In  Detroit  In  September,  when  a  number 
of  Canadian  organisations  will  be  admitted  to  membership  There- 
after convention*  are  to  be  held  annually. 

<  >ne  of  the  Important  changes  In  tho  preaent  automobile  license 
syatem  dl»cii**cd  at  the  meeting  waa  that  of  photographing  and 
licenning  owners  and  chauffeurs  on  a  common  basis  similar  to  the 
method*  employed  In  England.  Germany  and  France.  It  la  planned 
to  ent.ibllah  a  cumpuliwry  examination  for  the  owners  of  the  cars 
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■as  lo  sight,  hearing  and  operative  ability.  A  photograph  nf  the 
owner  will  be  |utsted  lo  the  license  cards  to  Identify  th«m  In  tbe 
event  of  an  accident.  A  picture  will  also  be  retained  by  the  board 
of  examiners. 

At  today's  meeting  officers  and  directors  were  elected.  The  board 
of  directors  Includes  police  commissioners,  representative*  of  auto- 
mobile clubs,  and  civic  organisation*  from  fourteen  cities-  The 
officers  elected  were  us  follows:  Vice-presidents — Police  Commis- 
sioner II  W  Newman  nf  N«\v  »i  n  lea  II" .  <".  N.  Talbert.  director  of 
streets,  St.  l.-.-i  a .  Police  Commissioner  John  Gillespie.  t>etroit  . 
J.  II.  I.ippincott,  New  Jersey  Traffic  commission.  Treasurer  C  L 
Hernhelmer.    Kxeiulive  secretary.  K.  H.  Klliott,  New  York  City. 

A  commilte«  was  appointed  to  nominate  a  president  for  dec  1  I 
At  the  next  meeting;  at  1  -r  tri.it.  in  September. 


107  Exhibits  at  Brooklyn  Show 

Brooklyn.  N.  Y.,  March  2— Brooklyn's  fourth  automobile 
show  under  the  management  of  the  Brooklyn  Motor  Vehicle 
Dealers'  Assn.  opened  tonight  at  the  Twenty-third  Regiment 
Armory.  In  all  there  are  107  different  exhibits,  of  which 
forty-eight  are  car  displays.    There  are  six  makes  of  trucks. 

$1,000,000  Sales  Expected  at  Des  Moines 

Des  Moines,  Ia.,  March  1 — Forty-four  makes  of  auto- 
mobiles will  be  on  display  at  the  annual  Des  Moines  Auto 
Show  which  will  open  at  the  Coliseum  on  Monday,  March  8, 
for  the  first  1915  showing  to  the  Iowa  territory  which  last 
year  bought  34,370  automobiles  for  which  was  paid  the  sum 
of  $25,771,500,  estimating  $750  as  the  average  cost  per  car. 
Basing  their  estimates  on  previous  shows,  Des  Moines  dealers 
predict  that  the  sales  at  the  show  alone  will  approach  the 
million  dollar  mark. 

town  led  all  the  states  of  the  tnlon  last  year  In  the  value  of  her 
farm  products,  according-  to  the  IT.  8.  Department  of  Agriculture 
The  aggregate  value  of  the  Iowa  crops  was  1.151,450,000  as  com- 
pared with  $J2*,»«S,000  in  1*13  and  with  $319.«5«,00O  In  Illinois, 
the  second  state  in  rank  last  year.  With  such  figures  at  hand  It  is 
demonstrate*]  that  the  Iowa  Meld  Is  the  hest  in  the  nation  for  the 
automobile  business  this  year  and  the  Des  Moines  show  Is  expected 
to  mark  the  opening  of  a  season  which  will  break  even  the  record 
of  last  year. 

The  Automobile  Institute  of  the  Iowa  State  College  at  Ames  will 
be  in  dally  session  at  the  Coliseum  during  the  show.  Lectures  and 
demonstrations  will  be  given  When  it  is  considered  that  in  Iowa 
there  are  now  approximately  115,000  pleasure  and  commercial  cars, 
that  the  annual  expenditure  for  fuel  is  $5, .100, 000  and  for  tires 
912,500,000  with  20  par  cent,  of  this  sum  wasted  on  account  of  the 
carelesxneaa  of  owners,  the  Importance  of  the  Institute  work  can 
be  realised.  R  A.  I^eavell.  of  Chicago,  formerly  Instructor  In  the 
Armour  Institute  of  Technology  and  the  Chicago  Motoring  School, 
will  conduct  the  Institute.  It  will  be  free  to  all  those  who  attend 
the  show. 


The  Illustration  shows  the  device  Invented  by  Secretary  of  Police 
Walters,  of  the  Detroit.  Mich.,  police  department,  which  Is  now 
being  tried  on  Woodwsrd  avenue.  During  the  dsy  the  post  Is  not 
surmounted  by  the  oil  lamp  shown  at  ths  right.  The  word  Stop  Is 
red.  the  letters  being  whits.  The  word  Qo  Is  white  on  a  green  plate. 
At  night  ■  red  light  Is  shown  over  the  word  Stop  and  s  green  light 
over  the  word  Oo. 


Hub  Show  at  2  P.M. 

Over  400  Cars,  Trucks 
and  Chassis  To  Be  Dis- 
played in  Grecian  Bower 

BOSTON,  MASS..  March  1— Manager  Chester  L  Campbell 
of  the  Boston  Automobile  Dealers'  Assn.,  took  charge 
of  Mechanic's  building  today  with  an  army  of  350  workmen 
to  transform  the  structure  into  a  Grecian  bower  for  the 
annual  motor  show.  He  has  changed  his  plans  this  year  so 
that  the  show  is  to  be  opened  at  2  next  Saturday  afternoon 
instead  of  at  8  Saturday  night  as  in  former  years.  This  will 
do  away  with  the  great  crush  that  marked  the  opening  of 
the  show  each  year  it  is  expected. 

This  year  it  will  be  a  combination  passenger  car  and  truck  exhi- 
bition, the  dealers  having  voted  some  lime  ago  lo  discontinue  the 
separate  truck  show  of  past  years  In  order  to  get  the  trucks  in 
It  was  necessary  to  shorten  up  a  little  on  some  of  the  apace*  rip 
stairs  so  that  more  exhibitors  could  get  In,  As  a  result  there  will 
be  a  larger  display  of  vehicles  than  in  the  past.  There  will  be 
some  makes  new  to  Hoston,  for  several  agencies  have  been  closed 
the  past  few  months,  and  as  soon  as  this  was  done  application  was 
made  for  apace.  The  late  comers  were  willing  to  take  anything 
■  ii.it  they  could  gel.  Some  of  them  will  be  forced  to  show  in  the 
tuisement  with  the  trucks,  but  the  greater  number  will  be  In  the 
i  wo  hig  halls  upstairs. 

The  decorations  this  year  will  be  along  the  lines  of  Grecian 
scenes.  l.ast  year  they  were  Venetian.  In  Grand  Hall  a  temple 
25  feet  high,  surmounted  by  a  gilded  dome,  will  rise  up  at  the 
Intersections  of  the  main  aisles  The  ceiling  will  be  studded  with 
lights  and  streamers  of  electrics  will  run  In  all  directions  across 
the  hall. 

In  Grand  Hall  the  larger  number  of  makes  that  have  occupied 
the  stage  and  main  aisles  will  be  seen  again,  such  as  the  Pierre- 
Arrow.  Packard.  Cadillac,  Peerless,  Winton.  White.  Stearns,  Loco- 
mobile. The  Stevens-Duryea  space  will  be  occupied  by  the  Maxwell 
and  the  Marnion  line  will  have  the  Knox  space.  In  the  balcony 
above  there  will  be  a  lot  of  accessories  as  usual. 

In  Exhibition  Hall,  the  triangular  section,  the  space  will  be 
transformed  Into  a  Grecian  grove.  There  will  lie  a  series  of  large 
white  columns,  and  at  different  sections  there  will  be  many  trees 
whose  branches  will  form  arches  across  the  aisles. 

In  this  hall  there  will  be  a  great  number  of  exhibitors,  for  there 
is  more  room.  They  will  comprise  about  all  the  well-known  makes 
on  the  market.  This  year  there  will  be  an  absence  of  the  cyclecare 
which  were  bo  numerous  a  year  ago.  The  management  states  that 
there  will  be  more  than  400  vehicles  and  chassis  on  exhibition,  and 
the  total  exhibitors  will  be  more  than  ever.  Despite  the  ban  on 
accessories  by  the  Accessory  association,  there  will  be  all  the  well- 
known  devices  displayed  through  the  medium  of  the  local  dealers. 

Farmers  Buy  Cars  at  Tacoma 

Tacoma.  Wash.,  Feb.  2G — Sixty-five  automobile  and 
accessory  dealers  exhibits  completely  filled  the  Glide  rink 
at  Tacoma  during  the  second  annual  automobile  show,  the 
week  of  February  15.  Instead  of  being  strictly  a  Tacoma 
show  this  year,  it  was  a  great  distributing  enow  for  the 
Pacific  Northwest;  dealers  from  both  Portland  and  Seattle 
exhibited  with  the  Tacoma  dealers,  and  worked  with  each 
other  in  entire  harmony  during  a  most  profitable  week. 

The  show  was  opened  by  Governor  Lister.  President  George  H. 
Slot!*),  nf  the  Chamber  of  Commerce,  nnd  President  l».  A.  Out- 
run, assisted  by  many  officers  of  thr  Tacoma  Automobile  Club,  and 
many  out  of  (own  visitors. 

A  total  of  forty-two  pleasure  cars  were  exhibited  by  seventeen 
dealers,  nnd  three  dealers  exhibited  trucks 

Among  the  purchasers  of  cars  were  many  grain  men.  as  the 
Northwest  has  received  a  large  share  of  the  returns  from  wheat 
and  flour,  both  Tacoma  and  Seattle  having  exported  many  thou- 
sands of  tons  to  Great  Britain  and  the  Orient  during  the  past  few 
months.  The  lumber  business  has  been  quiet  for  some  lime  past, 
otherwise  sales  would  have  undoubtedly  been  doubted.  However, 
the  majority  of  exhibitors  were  well  pleased  with  the  treatment 
accorded  them  and  the  Interest  manifested  by  the  large  attendance 
each  day,  which  varied  from  500  in  the  afternoon  to  2.000  each 
evening. 

Financially  the  show  was  a  great  success  and  the  dealers  were 
unanimous  in  declaring  for  a  repetition  of  the  event  In  ISIS,  when 
It  will  be  repeated  but  will  undoubtedly  have  to  be  housed  in  a 
much  larger  building  more  centrally  located. 
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Jitney  Movement  Reaches  Eastern  Cities 

J.  N.  Willys  Predicts  Sensational  Transportation  Developments 


PASADENA,  CAL.,  Feb.  26— "The  strong  political  influ- 
ences exerted  by  electric  street  railway  interest*  may 
succeed  for  a  short  period  in  retarding  the  sudden  and  great 
development  of  the  jitney  bus  but  it  will  never  be  able  to 
suppress  that  new  and  popular  means  of  transportation," 
declared  John  N.  Willys,  president  of  the  Willys-Overland 
Co.,  in  the  course  of  an  interview  on  the  jitney  situation  at 
his  winter  home  in  Pasadena,  Cat.  Since  arriving  in  Cali- 
fornia, Mr.  Willys  has  made  a  study  of  the  jitney  bus  in  the 
cities  where  its  remarkable  rise  to  popularity  started. 

Mr.  Willys  believes  that  the  world  Is  Just  upon  the  eve  of  molt 
startling  developments  along  this  line 

"Why,"  ho  continued,  "in  England  the  Jitney  business  is  no  longer 
confined  to  the  cities.  There  luvr  been  dozens  of  bus  services 
established  between  smaller  towns.  Out  of  I>ondon  line*  run  In 
all  directions  carrying  passengers  into  the  country  to  points  which 
havo  never  before  been  available  to  the  rank  and  file. 

"At  the  beginning  of  the  war  a  tremendous  movement  was  on 
foot  to  nationalize  motor  bus  transportation,  and  compete  mors 
and  more  with  steam  railways,  which  In  their  suburban  passenger 
traffic  already  are  being  hard  hit  by  bus  eomiietition,  In  historic 
old  Oxford  the  trams  have  entirely  disappeared  from  the  streets" 
Mr.  Willy*  1*  of  the  opinion  that  manufacturers  of  moderate 
priced  car*  will  soon  be  turning  their  attention  to  the  production 
of  a  special  type  of  automobile  which  will  serve  better  than  the 
standard  touring  car  an  used  today  for  Jitney  purposes  At  pres- 
ent the  Jitney  service  makes  a  splendid  outlet  for  second-hand  car*. 

Kenosha,  Wis.,  Feb.  27— Orders  for  $75,000  worth  of  jit- 
ney buses  were  received  during  the  past  week  by  the  Thomas 
B.  Jeffery  Co.  Among  these  was  one  order  for  ten  twenty- 
passenger  motor  buses  for  the  Universal  Bus  &  Taxi  Co., 
which  is  the  official  hotel  bus  company  for  the  Panama  Ex- 
position at  San  Francisco.  These  buses  are  built  on  the 
1  1-2-ton  Jeffery  standard  chassis,  and  the  bodies  were  all 
made  in  the  Jeffery  shops  at  Kenosha,  just  outside  of  Chicago. 
They  have  7  feet  clearance  inside. 

Jitneys  in  Dallas  Boost  Car  Sales 

Dallas,  Tex.,  Feb.  25 — During  the  month  of  February, 
according  to  estimates  handed  out  today  the  street  railway 
company  at  Dallas  lost  at  least  $30,000  from  the  operation 
of  jitney  cars  in  Dallas,  There  are  now  412  licensed  jit- 
ney cars  in  the  city  and  the  number  is  increasing  daily.  Mon- 
day morning  a  public  hearing  on  a  proposed  ordinance  by 
the  city  of  Dallas  was  held  before  the  commissioners  of  the 
citv.  This  ordinance  will  compel  all  jitney  drivers  to  file 
a  $10,000  bond  with  the  city  assessor  and  collector  of  taxes. 

A*  a  result  of  this  Jitney  service  the  sale  of  automobile*  in  the 
city  of  Pallas  last  week  broke  nil  former  records.  13«  licenses  for 
numbers  being  issued.  The  former  record  was  eighty-one  cars  in  1 
week-  The  drivers  of  Jitney  cur*  have  organized  the  Dallas  Jitney 
Assn.  and  Indications  are  that  this  service  has  come  for  good  The 
cars  run  cross  town  and  to  nil  part*  of  the  city.  1'atrons  of  the 
street  railways  are  taking  to  this  new  service  In  this  connection 
Dallas  Is  leading  all  other  cities  of  Texas,  even  having  a  girl  Jltnry 
ODerator. 

Bt/rTALO,  N.  Y.,  March  3— The  Buffalo  Jitney  Bus  Co.,  this 
city,  has  been  incorporated  for  $10,000  to  run  a  jitney  bus 
line  in  this  city.  The  incorporators  are:  Ella  Ryan,  R.  E- 
Rayman,  O.  S.  Kinsley,  all  of  the  White  Bldg.,  Buffalo. 

Chicago's  First  Jitney  Bus  Appears 

Chicago,  III.,  Feb.  27 — Chicago's  first  jitney  bus  made 
its  appearance  on  the  streets  Wednesday  and  on  Friday  the 
number  had  been  increased  to  four.  Three  of  these  are  tour- 
ing cars  and  one  is  a  limousine.  The  service  was  installed  on 
Madison  street,  a  street  car  line  being  in  operation  there. 
The  jitneys  run  between  Halstod  street  and  the  loop  district, 
and  were  installed  by  James  Levy,  president  of  the  Chalmers 
Motor  Co.,  of  Illinois,  and  Nate  Jacobs  of  the  Newberry  Auto 
Livery  Co. 

Limited  as  the  service  Is  In  its  beginning,  It  seemed  to  meet  the 
approval  of  the  public  which  patronized  It  to  capacity     It  Is  ex- 


pected that  this  service  with  small  cars  will  be  extended  by  privnU 

concerns  toward  the  establishment  of  regular  bus  lines  of  from 
eighteen  to  thirty-passenger  cars  to  operate  on  the  streets  and 
boulevards  of  the  city. 

Impetus  has  been  given  to  this  by  the  decision  of  the  corporation 
council'*  otllce.  that  no  franc-hives  are  needed. 

The  situation  is  somewhat  complicated  at  the  moment  by  doubt 
as  to  whether  the  boulevards  are  open  to  the  buses,  as  these  are 
under  the  control  of  the  park  boards,  which  are  Independent  of 
the  city  authorities. 

During  the  second  day  of  service  of  the  Jitneys,  the  touring  c*rs 
took  In  *7  each  and  the  limousine.  17.50. 

Jitney  Bus  Service  for  Harrisburg 

York,  Pa.,  Feb.  27 — Harrisburg,  Pa.,  is  to  have  a  jitney 
bus  service.  Application  will  be  made  to  Governor  Brum- 
baugh on  March  18  for  a  charter  to  operate  a  "jitney  bus" 
line  in  the  capital  city  and  between  that  place  and  Steelton. 
The  capitalization  of  the  new  corporation  will  be  $25,000. 
Included  among  the  incorporators  are:  O.  M.  Copelin,  C.  E. 
Covert,  Augustus  Wildman,  A.  H.  Snavely,  H.  M.  Barnes, 
all  of  Harrisburg;  I.  W.  Copelin,  of  Toledo,  O.;  and  Frank 
Williamson,  of  Lancaster.  A  meeting  to  elect  officers  will 
be  held  shortly. 

Fifty  vehicles  with  not  less  than  twelve  or  more  than  twenty- 
flvo  passenger  capacity,  will  be  put  In  operation  and  Market  Squars 
i»  the  proposed  terminal  point  for  lines  reaching  out  In  all  direc- 
tions. Whether  or  not  the  cars  will  be  double-dockers,  similar  to 
the  kind  used  in  other  cities,  ha*  not  yet  been  determined 


Arrest  Women  Conductors  in  New  York  Buses 

New  York  City,  March  3 — The  women  conductors  and 
the  drivers  of  the  two  jitney  buses  operated  in  this  city  by 
the  People's  Five-Cent  Bus  Corp.,  were  last  night  summoned 
to  appear  in  court. 

A  test  case  is  to  be  made  to  establish  the  right  of  the  new 
corporation  to  operate  on  the  city  streets. 

Paterson,  N.  J.,  March  2 — The  first  jitneys  invasion  in 
the  East  has  commenced  in  Paterson,  N.  J.  The  jitneys  are 
operating  in  competition  with  the  street  car  lines  of  the 
Public  Service  Railway  Co.,  one  of  the  operating  subsidiaries 
of  the  Public  Service  Corp.  of  New  Jersey  and  in  this  way 
all  quarreling  is  avoided. 

Winnipeg,  Man.,  Feb.  23 — The  jitney  bus  has  now  in- 
vaded Winnipeg,  and  over  sixty  touring  cars  are  plying  for 
hire  on  various  routes  in  the  city.  The  distance  traveled  by 
the  majority  of  the  jitneys,  iH  within  a  2-mile  radius  of  the 
City  Hall,  and  the  fare  is  5  cents.  Several  of  the  larger 
taxicab  companies  are  having  special  bodies  fitted  to  touring 
car  chassis,  with  a  passenger  capacity  of  fourteen,  and  judg- 
ing by  the  results  obtained  from  the  use  of  touring  cars  with 
a  capacity  of  only  five  passengers,  the  new  type  should  give 
excellent  results. 

A  license  fee  of  $10  is  charged  to  all  operators  of  the  jitney 
bus,  but  this  is  to  be  reconsidered  by  the  City  Council,  owing 
to  representations  made  on  behalf  of  the  Winnipeg  Electric 
Railway  Co.,  who  are  protesting  against  the  service,  owinir 
to  inroads  on  its  income. 


Jitney  Developments  in  Ohio  Cities 

Columbus,  O.,  Feb.  27 — The  jitney  bus  fad  is  not  taking 
as  rapidly  in  Columbus  as  has  been  the  case  in  other  cities  of 
the  country.  The  number  of  buses  which  are  being  operated 
by  individuals  remains  about  the  same  as  formerly.  Lack  of 
patronage  has  not  compelled  the  owners  to  consolidate  into  a 
concern  for  the  purpose  of  operating  buses  on  the  regular 
schedules. 

One  of  the  reasons  given  for  the  partial  failure  of  the  Idea  in  the 
Buckeye  capita!  Is  the  fuct  that  the  local  street  car  service  i*  thor- 
oughly well  organise.!    Outside  of  a  few  outlying  sections  the  street 


Digitized  by  Google 


March  J,,  HIS 


THE  AUTOMOBILE 


car  service  in  good  and  there  are  only  a  few  complaints  heard  Am 
a  result  the  Jitney  bun  appears  to  be  out  of  place  In  Columbus. 

In  Cleveland  the  Idea  Is  taking;  root  rapidly  and  organized  service 
on  many  of  the  streets  Is  being  given,  ('reparations  have  been  com- 
pleted for  the  operation  of  buses  by  the  Cleveland  street  car  »>•»• 
tem  to  compete  with  the  "Jltneyltea" 

In  Duyton  the  jitney  buses  are  also  quite  popular,  unci  they  are 
having  nn  effect  on  the  earnings  of  the  local  street  car  system. 
The  announcement  was  made  that  the  traction  officials  would  oper- 
ate buses  in  competition  with  the  Jitneys. 

In  Toledo  they  are  also  quite  popular  and  the  number  is  grad- 

dpal  streets  of  the  city,  and  the  people  are  riding  on  the  buses  as 
a  protest  against  the  methods  of  the  traction  monopoly. 

In  Cincinnati  quite  a  few  Jitney  buses  have  been  operated  with  a 
measure  of  success.  Service  is  moved  from  the  center  of  the  city  to 
outlying  districts  where  the  street  car  service  was  notoriously  bad. 

Williamsport,  Pa.,  Feb.  27— The  jitney  bus,  the  automobile 
trolley  car,  has  invaded  Williamsport.  The  first  two  cars 
operated  by  a  newly  organized  company  ran  on  a  belt  line, 
covering  West  Fourth  and  West  Third  streets  between  Mar- 
ket street,  the  eastern  terminus,  and  Grier  street  on  the  west 
The  line  which  opened  in  Williamsport  is  one  of  the  first  in 
Pennsylvania.  The  service  is  known  as  the  Jitney-Cadillac, 
although  the  city  Cadillac  agency  management  is  in  no  wise 
interested  in  the  movement. 

Agitation  for  Regulating  Jitneys 

Washington,  D.  C,  Feb.  28 — Decision  to  allow  jitney 
buses  to  operate  under  either  of  two  sections  of  the  license 
law  has  been  made  by  the  district  commissioners  after  a 
conference  with  the  promoters  of  the  proposed  bus  service. 
One  of  the  sections  provides  for  a  $6  annual  fee  and  the  other 
for  a  fee  of  $9.  The  former  charge  is  made  for  vehicles 
carrying  passengers  for  hire  "over  a  route  sufficiently  definite 
to  enable  the  public  to  ascertain  the  streets  and  avenues  on 
which  vehicles  can  be  found  en  route.  The  latter  fee  is  for 
licenses  as  public  hacks.  Licenses  for  operation  over  definite 
routes  require  the  approval  of  the  district  commissioners. 

Several  conferences  which  may  result  In  the  Incorporation  of  the 
Washington  Jitney  Bus  Assn.  were  held  this  week  with  A. 
I_  Hlckey.  president.  In  charge.  If  the  association  abandons  its 
present   identity  and   becomes  »  coriwratlon.   it   will   be  because 


backers  fear  that  as  soon  as  the  lines  ure  fairly  established  under 
certain  provisions  of  the  hack  law,  the  city  government,  seeing 
the  utility  of  the  Jitney  lines,  will  attempt  to  class  them  as  com- 
mon carriers  and  bring  them  under  the  direction  of  the  public 
utliitie-x  commission,  prescribe  schedules  and  otherwise  regulate 
the  operation  of  the  buses. 

Denver,  Col.,  Feb.  24 — A  mandamus  suit  to  compel  Com- 
missioner of  Finance  C.  J.  Pitcher  to  issue  137  permits  for 
automobiles  to  be  used  in  jitney  bus  service  was  filed  today 
in  the  district  court  by  the  Denver  Street-Auto  Service  Corp. 
The  above  number  of  applications  filed  by  this  one  concern 
have  thus  far  been  refused  by  Commissioner  Pitcher,  whose 
office  makes  him  ex-officio  excise  commissioner.  The  city 
council  recently  passed  a  bill  declaring  a  jitney  bus  line  a 
public  utility  and  requiring  any  persons  or  corporations 
wishing  to  operate  such  a  service  to  apply  for  a  regular 
franchise.  But  the  jitney  bus  promoters  claim  they  have  a 
right  to  permits  the  same  as  have  persons  operating  taxicab 
service. 

Eighteen  five-passenger  Ford  cars,  which  the  above  corpo- 
ration had  purchased  and  prepared  for  the  service  thus  far 
prohibited,  were  turned  over  to  the  Auto  Clearing  House  Co. 
2  days  ago,  and  have  all  been  sold. 

Des  Moines,  Ia.,  March  2 — The  jitney  bus  industry  is  just 
4  weeks  old  in  Des  Moines  and  forty-three  jitneys  already 
have  been  licensed  to  operate.  They  are  expected  to  multiply 
with  great  rapidity  when  spring  opens.  According  to  the  most 
complete  statistics  available  the  jitneys  now  in  service  are 
picking  up  the  cream  of  the  transportation  business  and  get- 
ting 10  per  cent,  of  the  city  railway  company's  gross  re- 
ceipts. The  average  gross  income  of  each  jitney  is  about 
$12  a  day  and  some  run  as  high  as  $15  a  day  with  a  mini- 
mum of  $10  a  day.  Cutting  the  estimates  down  to  the 
minimum,  the  jitneys  now  in  service  would  get  $430  a  day, 
indicating  an  annual  income  of  about  $150,000  a  year.  The 
annual  gross  income  of  the  city  railway  is  about  $1,300,000. 

ALBANY,  N.  Y„  Feb.  26 — Assemblyman  G.  F.  Thompson 
has  introduced  a  bill  providing  that  all  motor  vehicles  carry- 
ing passengers  for  hire  in  cities  of  the  first  class,  excepting 
New  York  City,  shall  be  considered  as  common  carriers.  The 
bill  exempts  from  its  provisions  stage  coach  and  buses  operat- 
ing on  state  routes  or  highways,  constructed  whollv  or  partly 
at  the  expense  of  the  state. 


Consolidated  Car  Co.  Expands — Other  Late  News 


DETROIT,  MICH.,  March  3— The  Consolidated  Car  Co., 
organized  to  take  over  the  business  of  the  Abbott 
Motor  Co.,  has  completed  plans  for  financing  the  business  on 
a  more  extensive  scale  than  originally  was  contemplated.  New 
capital  has  been  added  and  C.  L.  Lewis,  of  Toledo,  O.,  and 
his  associates  have  acquired  control.  Lewis  has  been  elected 
president  and  will  go  to  Detroit  in  the  near  future  to  give 
all  his  time  to  affairs  of  the  company.  He  is  secretary  and 
sales  manager  of  the  Edward  Ford  Plate  Glass  Co.,  Toledo, 
and  is  also  a  manufacturer  of  automobile  parts  and  equip- 
ment. 

A  C.  Knapp  and  R  A.  Palmer,  who  were  members  Of  the  tem- 
porary organisation,  are  no  longer  connected  with  the  company 
M_  J.  Hammers.  D.  E.  Perry  and  F.  E.  Sangbush,  who  have  been 
active  in  the  management  of  the  Abbott-Detroit  business,  will  con- 
tinue in  like  capacities  with  the  Consolidated. 

Practically  all  of  the  original  Abbott-Detroit  dealers  and  ,11*- 
trlbutors  have  re-contracted  with  the  Consolidated  company. 

Th.-  oomimny  is  already  producing  the  two  models  upon  which  It 
will  specialize— a  sevrn-paxscngcr,  six-cylinder  touring  car.  at 
»2.2!»0.  and  an  eight-cylinder,  seven -passenger  touring  car.  listing 
at  ll.ss.i;  the  former  has  a  Continental  motor  and  the  latter  a 
Herschell-Spillman. 

Saxon  Makes  Record  Shipment  of  115  Cars 

Detboit,  Mich.,  March  3 — The  biggest  production  and 
shipping  day  in  the  history  of  the  Saxon  Motor  Co.,  was 
February  22  when  115  cars  were  turned  over  to  the  railroads. 
All  departments  are  working  full  time  and  although  the  old 
Abbott  plant,  where  the  Saxon  company  is  now  located,  is 
fully  one-third  larger  than  the  former  Saxon  home,  it  is  by 
no  means  adequate  to  take  care  of  the  increasing  business. 
Further  expansion  will  probably  be  necessary  soon. 

Syracuse,  N.  Y.,  March  3— The  Franklin  Automobile  Co., 
this  city,  recently  made  a  large  shipment  of  cars  to  the  Pa- 
cific Northwest.    It  consisted  of  a  trainload  bound  for  the 


states  of  Washington  and  Oregon.  Twenty  cars  alone  were 
destined  for  Walla  Walla.  The  rest  of  the  trainload  was 
made  up  of  cars  for  Pendleton,  Ore.,  and  Seattle.  In  value, 
this  shipment  represents  almost  $70,000. 


Offers  $1,000 

New  York  City,  March  3— The  Emil  Grossman  Mfg.  Co.. 
this  city,  is  offering  a  cash  prize  of  $1,000  to  the  winner  of 
to  be  held  at  7 


the  500-mile  race  to  be  held  at  Indianapolis.  May  30.  The 
award  is  conditional  on  Red  Head  spark  plugs  exclusively. 

Elgin,  III.,  March  3 — Officers  and  directors  of  the  Elgin 
National  Road  Race  Assn.  were  elected  at  a  meeting  held 
this  week  as  follows:  President,  James  Dorsey;  vice-presi- 
dent, John  A.  Logan;  secretary-manager,  F.  W.  Jencks: 
treasurer,  Phillip  Freiller;  directors,  Harry  Vissering,  W.  C. 
Wilson,  Mort  Aldridge,  E.  J.  O'Beirne,  and  W.  A.  Kerber, 
Jencks  succeeds  Wilson  as  manager  and  secretary,  Wilson, 
who  was  secretary,  becoming  a  director.  Prospects  for 
successful  races  this  year  are  bright  Chicago  men  and 
officials  of  the  American  Automobile  Club,  which  co-operate 
with  the  Elgin  club  in  staging  the  races,  declare  that  the 
list  of  entries  will  contain  a  longer  array  of  star  drivers 
than  ever  before.  A  dividend  of  10  per  cent  on  all  stock  was 
declared,  payable  between  March  1  and  10. 

Detroit,  Mich.,  March  3 — The  regular  quarterly  dividend 
of  1  3-4  per  cent  upon  the  preferred  stock  of  the  Packard 
Motor  Car  Co.  will  be  paid  on  March  15  to  the  stockholders 
of  record  at  the  close  of  business  the  first  day  of  March.  1915. 

Kansas  City,  Kan.,  March  1 — J.  H.  McDearmon,  who  has 
been  with  John  Deere  Plow  Co.,  this  city,  for  11  years,  has 
resigned  to  become  assistant  sales  manager  with  the  Oakland 
Motor  Co. 
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Trucks  Arrive  Safely— 

Cablegrams  were  received  in  Mil- 
waukee on  February  26  from 
France  announcing  that  the  ship- 
ment of  10O  Sternberg  army  trucks  made 
some  weeks  ago  from  Milwaukee  by  the 
Sternberg  Motor  Truck  Co.  had  safely 
arrived  at  a  French  port.  The  messages 
were  from  Norman  Sternberg,  son  of 
vice-president  E.  M.  Sternberg,  who  ac- 
companied the  shipment  with  several 
other  factory  experts. 

Firestone  Output  Increase  78  Per 
Cent — The  output  of  the  Firestone  Tire 
&  Rubber  Co.,  Akron,  O.,  has  increased 
during  the  last  year  78  per  cent,  and 
the  number  of  Firestone  dealers  has  been 
increased  50  per  cent. 

Excel  Rubber  Moving  to  Wadaworth — 
The  Excel  Rubber  Co.  is  preparing  to 
move  its  plant  from  Akron  to  Wads- 
worth,  O.,  where  a  factory  site  has  been 
secured  near  the  Krie  Railroad.  The 
capital  of  the  company  was  recently  in- 
creased from  $10,000  to  $50,000. 

Canadian  Goodyear  Prospering — The 
Goodyear  Tire  &  Rubber  Co.  of  Canada 
will  double  the  capacity  of  its  plant  at 
Bowmanville,  Ont.  The  increased  output 
will  also  materially  effect  the  cost  of 
production  and  the  consumer  will  get  the 
benefit  by  a  reduction  in  price  of  about 
37  per  cent.,  compared  with  prices  of 
2  years  ago. 

Delco'a  February  Shipments  Large — 
February  was  a  banner  month  for  the 
Dayton  Engineering  Laboratories  Co., 
Dayton.  O.,  in  the  way  of  shipments  of 
the  Delco  systems.  The  first  week  of 
that  month  3.1S2  complete  systems  were 
shipped,  the  second  week  2,S3t>  and  the 
third  week  2,575  were  shipped.  During 
the  last  week  of  February  the  average 
has  been  280  a  day. 

Babcork  to  Build— The  Babcock  Auto- 
mobile Spring  Co.,  which  wai  estab- 
lished in  Milwaukee,  Wis.,  at  187  Oneida 
street  about  18  months  ago,  is  about  to 


erect  a  plant  in  Milwuukce  for  the  man- 
ufacture of  its  products.  A  contract  has 
been  awarded  for  the  erection  of  a  fac- 
tory building  on  Milwaukee  struct,  near 
Chicago  street.  It  will  b©  of  solid  brick 
construction,  one-story,  40  by  100  feet 
in  size. 

Troy  Wagon  Enlarges — The  Troy 
Wagon  Works  Co.,  Troy,  O.,  has  started 
building  a  new  motor  truck  trailer 
works,  which  will  cover  1<;,800  square 
feet  of  ground,  being  120  by  140  feet  in 
size.  The  company  will  turn  out  more 
than  sixty  trailers  a  week.  The  com- 
pany is  now  making  trailers  in  three 
sizes — l'/j-ton,  2'i-ton  and  5-lon.  The 
l'i-ton  is  non-reversible,  while  the  other 
two  may  be  obtained  in  either  reversible 
or  non-reversible  types. 

Marion  in  New  Indianapolis  Plant — 

The  Marion  Motor  Co.,  Indianapolis,  has 
secured  the  four-story  building  at  430 
North  Capitol  avenue  and  removed  from 
former  locution  on  Oliver  avenue.  The 
new  location  will  house  the  general  of- 
fices, engineering  and  service  depart- 
ments, and  the  small  manufacturing  that 
will  be  done  in  Indianapolis.  The  prin- 
cipal factory  of  the  company,  which  is 
allied  with  the  Mutual  Motors  Co.,  is  lo- 
cated at  Jackson,  Mich. 

Studebaker  Adds  70.000  Square  Feet— 
A  new  steel  stamping  and  a  new  enamel- 
ing plant  '3  being  erected  for  the  Stude- 
baker Corp..  Detroit,  Mich.,  to  its  plant 
at  West  Jefferson  and  Clark  avenues. 
The  structure  will  be  four  stories  high, 
220  by  80  feet  and  have  70,000  square 
feet  of  floor  space.  It  will  cost  $85,000. 
The  first  three  floors  will  be  used  for 
stamping  fenders,  oil  nans,  splash 
guards,  etc..  while  the  ton  floor  will  have 
the  enameling  ovens.  The  building  is  to 
be  ready  in  90  days. 

Canadian     Shipments  —  The 

Trunk  and  Grand  Trunk  Pacific 
railways  have  just  handled  the  largest 
single  shipment  of  motor  cars  and  car- 


riages ever  made  by  a  Canadian  vehicle 
factory.  The  Mclaughlin  Carriage  Co., 
Ltd.,  of  Oshawa,  Ont.,  shipped  this  week 
forty-five  carloads,  a  solid  train  of  its 
McLaughlin-Buick  automobiles  and  Mc- 
Laughlin carriages,  for  Winnipeg. 
Regina,  Saskatoon,  Moose  Jaw,  Edmon- 
ton and  Calgary,  over  the  Grand  Trunk 
Sygtvm  lines.  The  vehicles  in  this  train 
would  make  a  procession  3  miles  long. 

Hans  Equipment  Increasing  Force — 
The  Hans  Motor  Equipment  Co.,  of  La 
Crosse,  Wis.,  which  was  involved  in 
financial  difficulties  some  time  ago,  has 
now  been  re-established  on  a  sound  basis 
and  i*  operating  at  the  largest  capacity 
yet  attained  by  the  plant.  During  last 
week  about  twenty-five  additional  work- 
men were  employed  and  if  the  present 
rush  of  orders  is  maintained,  the  force 
will  be  still  further  increased.  The  con- 
cern manufactures  gasoline  and  oil 
gauges,  pumps  and  other  small  equip- 
ment which  is  used  by  many  of  the  lead- 
ing car  builders  of  the  country. 

Reclamation  Work  on  Overland  Land — 
Reclamation  work  hag  been  started  on 
the  land  upon  which  the  two  large  Over- 
land foctorios  will  be  built  in  Toledo,  0. 
The  foundation  of  the  larger  building  to 
be  built  will  rest  partly  on  what  was 
formerly  a  river  bed  and  partly  on  the 
cut-out  where  a  hill  once  stood.  This 
building  will  be  1,000  feet  long,  200  feet 
wide,  and  will  consist  of  two  stories 
and  a  basement.  The  second  building 
will  be  200  feet  square.  Together  they 
will  contain  17  acres  of  floor  space. 
When  the  additions  have  been  completed 
the  Overland  factory  will  have  a  total 
of  79  acres  of  floor  space  in  the  Toledo 
plant  alone.  This,  together  with  the 
affiliated  Overland  plants  operated  in 
other  cities,  will  aggregate  over  100 
acres. 

May    Locate    in    Springfield  —  The 

Widam  Mfg.  Co.,  of  New  York,  ia  seeking 

widanl^s^p^id^n^"1  *  °' 
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Motor  Men  in  New  Roles 

LANSDAI.E  Denby  Vice-President— 
Henry  Lansdale,  until  recently 
general  manager  of  the  Krit 
Motor  Car  Co.,  and  previously 
during  a  period  of  6  years  with  the 
Cadillac  Motor  Car  Co.,  Detroit,  Mich., 
has  become  identified  with  the  Denby 
Motor  Truck  Co.,  having  been  elected 
vice-president. 

Oscars  Indianapolis  Goodyear  Mgr. — 
E.  B.  Oscars  has  been  appointed  manager 
of  the  Goodyear  Tire  &  Rubber  Co., 
Indianapolis,  Ind. 

Parker  Resigns  from  Briscoe — B.  D. 
Parker  has  resigned  as  advertising  man- 
arer  of  the  Briscoe  Motor  Co.,  Jackson, 
Mich.,  and  has  returned  to  Detroit  to 
form  a  connection. 

Kinney  Goodyear  Sales  Manager— W. 
E.  Finney,  who  has  been  connected  with 
the  Goodyear  Rubber  Co.  for  some  years, 
has  been  appointed  sales  manager  of  the 
St  Louis,  Mo.,  branch. 

Lavoie  Oxford  Motor  Mgr. — A.  J.  La- 
voie has  been  appointed  manager  of  the 
Oxford  Motor  Car  Foundries,  Ltd.,  Mon- 
treal. Que.  This  firm  is  now  manufac- 
turing the  new  Maisonneuvc  motor 
truck. 

Edwards  Hein/e  Mgr. — The  Heinze 
Electric  Co.  has  opened  a  branch  office 
at  33  South  Eleventh  street,  Minneapolis, 
Minn.,  in  charge  of  William  Edwards, 
formerly  manager  of  the  branch  in 
Kansas  City. 

Haslet t  Detroit  Goodyear  Mgr.— W.  A. 
Haslett  has  been  appointed  manager  of 
the  Detroit  (Mich.)  branch  of  the  Good- 
year Tire  &  Rubber  Co.  He  was  until 
recently  manager  of  the  company's 
branch  in  Pittsburgh,  Pa. 

Sims  Timken  Advertising  Mgr.-F.  S. 
Sims,  who  was  assistant  advertising 
manager  of  the  Timken- Detroit  Axle  Co., 
Detroit,  Mich.,  has  been  appointed  adver- 
tising manager.  E.  A.  Walton,  who  held 
that  position,  resigned  some  time  ago. 

Changes  at  Springfield — H.  H.  Bier- 
man  has  resigned  ns  manager  of  the 
Springfield  Buick  Co.,  Springfield,  Mass., 
s»nd  he  has  formed  the  Springfield  Reo 
Co.  with  H.  P.  Gates.  G.  A.  Mevis  has 
been  appointed  manager  of  the  Buick 


Hieirrrs  Hyatt  Advertising  Mgr.— 
W  E.  Biggers,  formerly  associated  with 
the  Packard  and  the  Ford  companies,  has 
joined  the  Hyatt  Roller-Bearing  Co..  De- 
troit, Mich.,  in  the  capacity  of  advertising 
manairer.  His  headquarters  will  be  in 
Detroit 

Caton  Makes  Change — E.  L.  Caton, 
for  some  time  with  the  Hudson  agency 
in  Worcester.  Mass.,  has  joined  the  sales 
force  of  the  Norcross  Automobile  Co.,  in 
that  citv.  handling  the  Buick  line.  He 
i«  president  of  the  Worcester  Automo- 
bile Dealers'  Assn. 

Burt  Assistant  General  Mgr.— C.  R. 
Burt,  for  the  pastyear  and  a  half  factory 
manager  of  the  Russell  Motor  Cor  Co., 
Toronto.  Ont,  has  been  appointed  assist- 
ant general  manager  and  elected  to  the 


directorship  made  vacant  by  the  resigna- 
tion of  J.  E.  Rogers. 

Kirby  Resigns— T.  C.  Kirby  has  re- 
signed from  the  management  of  the 
Montreal  Automobile  Trade  Assn.,  Mon- 
treal, Que.,  to  accept  the  management 
of  the  Canadian  Home  Markets  Assn., 
an  organization  formed  for  the  promo- 
tion of  Made  in  Canada  Goods. 

Hexter  Republic  Sales  Manager — P.  K. 
Hexter,  formerly  president  of  the  Hexter 
Gas-Electric  Vehicle  Corp.,  New  York 
City,  has  been  appointed  Eastern  district 
sales  manager  of  the  Republic  Motor 
Truck  Co..  Alma,  Mich.  He  will  make 
his  headquarters  in  New  York  City  and 
will  have  charge  of  all  sales  made  of 
Republic  trucks  east  of  Pittsburgh. 

Recent  Warner  Gear  Announcements— 

The  Warner  Gear  Co.,  of  Muncic,  Ind., 
has  recently  added  about  $»i0,000  worth 
of  new  equipment  to  take  cure  of  the 
heavy  increases  in  production  which  will 
be  in  force  at  its  factory  during  the  next 
,5  or  6  months.  Harry  Orr,  formerly  of 
the  American  Locomotive  plant  at  Provi- 
dence, R.  I.,  comes  to  the  company  in  the 
capacity  of  production  manager,  taking 
up  his  duties  March  1. 

Dodd  and  Madden  Get  Chase  Appoint- 
ments—W.  S.  Dodds,  formerly  district 
manager  with  the  Maccar,  and  E.  R. 
Madden,  who  has  been  connected  with  tho 
Chase  Motor  Truck  Co.,  Syracuse,  N.  Y., 
for  several  years,  have  been  appointed 
division  sales  managers  of  that  company. 
Mr.  Dodds  will  establish  headquarters  at 
BufTalo  ond  will  cover  part  of  New  York 
State,  western  Pennsylvania  and  eastern 
Ohio,  while  Mr.  Madden  will  cover  a 
western  territory  with  headquarters  at 
Kansas  City. 

Garage  and  Dealers'  Field 

Moon  Closes  Big  Agency  In  Seattle — J. 

C.  C.  Morris,  formerly  manager  of  the 
Johns-Manville  Co.,  Seattle,  Wash.,  for 
the  entire  Northwest,  has  just  closed  ar- 
rangements with  the  Moon  Motor  Car  Co., 
St.  Louis,  Mo.,  whereby  he  handles  this 
entire  territory  for  Moon  cars,  appoint- 
ing his  own  agents,  and  assuming  every 
detail  of  the  service  and  management 
in  Washington.  Oregon,  Idaho,  and  West- 
ern Montana. 

Duplex  Engine-Governor  Moves — The 

Duplex  Engine-Governor  Co.,  New  York 
City,  has  moved  from  80  Maiden  Lane  to 
245  West  Fifty-fifth  street,  that  city. 
This  company  has  taken  the  front  half 
of  the  tenth  floor  of  that  building  and 
will  consolidate  into  that  space  its  gen- 
eral office,  testing  and  assembling  plant. 


Four  companies  have  already  adopted 
Duplex  as  standard  equipment 
company  anticipates  that  five  ol 


and  that 


Danies  will  so  adopt  it  within  the 
2  months. 

Milwaukee    Co.    Opens  Salesroom— 

The  Getider.  Paeschke  &  Frey  Co., 
Milwaukee,  Wis.,  announces  the  opening 
of  a  sales  office  at  1308  Majestic  Bldg.. 
Detroit  Mich.,  and  the  appointment  of 
A.  B.  Walker  as   direct  factory  repre- 


sentative. This  company  has  a  very 
large  plant  in  Milwaukee,  covering  many 
acres,  and  specializes  in  the  manufac- 
ture of  sheet  metal  stampings,  including 
oil  pans,  axle  housings,  gasoline  tanks, 
mufflers,  etc. 

McNaul  Tire  Installation  Completed — 
The  McNaul  Tire  Co.  has  completed  the 
installation  of  its  plant  on  Miami  street, 
Toledo,  O..  and  is  now  manufacturing  the 
McNaul  tires  there,  which  heretofore 
were  made  for  its  inventor,  W.  M.  Mc- 
Naul, by  one  of  the  tire  manufacturing 
concerns  of  Akron,  O.  Ole  Hibner,  who 
is  the  gpneral  sales  manager  of  the  com- 
pany, states  that  the  company  has  now 
orders  on  its  books  which  will  keep  it 
busy  all  year. 

N.  Y.  Store  for  Owen — R.  M.  Owen  & 
Co.  have  arranged  for  a  Broadway  loca- 
tion in  New  York  City  at  Fifty-seventh 
street,  at  the  southwest  corner.  The 
agents  in  that  city  for  the  Owen  car  are 
E.  S.  Partridge  and  C.  H.  Page.  The  two 
stores  in  the  building  are  to  be  re- 
modeled for  the  uses  of  the  Owen  agency. 
The  corner  was  occupied  by  the  Olds- 
mobile  branch  store  and  the  Fifty-seventh 
street  side  store  by  the  Lancia. 

Federal  Rubber  Employees'  Minstrel 
Show. — Nearly  200  office  and  shop  em- 
ployees of  the  Federal  Rubber  Mfg.  Co.. 
of  Milwaukee.  Wis.,  appeared  in  a  min- 
strel show  which  pucked  the  Pabst  the- 
ater at  Milwaukee  on  the  evening  of 
February  23.  A  year  ago  the  employees 
staged  a  similar  show,  principally  for 
the  entertainment  of  the  entire  corps  of 
employees.  It  was  so  successful  that 
this  year  the  welfare  division  arranged 
a  performance  for  the  general  public. 
From  now  on  a  pretentious  effort  will  be 
made  each  spring  to  prove  the  histrionic 
ability  of  employees. 

Awards  Contract  for  Register — Arthur 
Fifoot,  secretary  of  the  Automobile  Club 
of  Hartford,  and  Albert  Simons,  a  deputy 
sheriff,  have  made  a  contract  with  the 
Secretary  of  State  to  print  and  publish 
the  State  Automobile  Register.  This  is 
the  first  time  since  the  state  has  con- 
ducted n  register  that  it  has  been  issued 
outside.  For  some  time  past  this  action 
has  been  agitated.  Mr.  Fifoot  was  for- 
merly registrar  of  motor  vehicles  under 
Secretary  of  State  Max  Rogers.  The 
first  hook  will  be  out  shortly.  It  is  esti- 
mated that  a  big  saving  will  be  effected 
by  the  state  allowing  the  book  to  be 
printed  by  an  outside  party. 

Packard  Opens  Own  Detroit  Branch — 

The  Packard  Motor  Car  Co..  Detroit, 
Mich.,  has  decided  to  open  a  branch  in 
that  city,  and  beginning  March  1  this 
branch  will  be  located  temporarily  at  the 
main  plant  of  the  company,  on  East 
Grand  Boulevard.  As  soon  as  a  suitable 
location  is  found  in  another  part  of  the 
city  a  branch  salesroom,  garage  and 
service  station  will  be  erected.  The 
Standard  Auto  Co..  850  Woodward  ave- 
nue, which  has  handled  the  Packard 
motor  cars  for  many  years,  will  discon- 
tinue that  car  and  instead  the  company 
will  act  as  distributor  for  the  state  of 
Michigan  and  northwestern  Ohio  for  the 
Detroiter  and  Scripps-Booth  cars. 
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SIMPLE  Lighting  Outfit— It  is  often 
not  worth  while  to  spend  much 
on  an  old  car,  but  it  not  infrequent- 
ly happens  that  owners  of  old  types 
would  like  to  improve  their  automobiles 
by  the  addition  of  an  electric-lighting 
outfit.  The  Eureka  outfit  consists  of  a 
simple  little  dynamo  of  the  permanent- 


J 


Inserting  key  In  timer  lock 

magnet  type  complete  with  a  storage 
battery,  lamps  and  all  necessary  switches 
and  wiring,  the  whole  selling  for  an  ex- 
tremely moderate  sum.  Being  supplied 
with  permanent  magnets  like  a  magneto 
the  power  required  to  drive  the  genera- 
tor is  small,  and  the  voltage  is  kept  steady 
by  means  of  the  vce-belt  pulley  governor. 
There  is  a  cut-in  and  cut-out  switch  lo- 
cated between  the  magnets,  this  being 
operated  by  the  governor  through  the 
medium  of  the  pulley.  The  complete 
outfit  is  made  in  a  form  that  renders  its 
attachment  to  a  Ford  car  particularly 
easy,  but  it  can,  of  course,  easily  be 
fittea  to  any  kind  of  car. — lienricks  Mag- 
neto &  Electric  Co.,  Indianapolis,  Ind. 

Washing  Brush — This  is  an  automo- 
bile washing  brush,  which  seems  to  be 
especially  well  made  and  of  unusual 
strength  to  withstand  hard  usage.  The 
back  plate,  which  is  the  essential  part  of 
the  idea,  is  aluminum,  and  it  should  be 


observed  that  the  water  holes  are  drilled 
in  the  inner  edge  of  the  plate.  This  has 
the  effect  of  driving  the  water  inward 
toward  the  center  of  the  brush  and  in- 
sures a  proper  spreading  of  the  supply 
over  all  the  back  of  the  brush,  which  is 
less  easy  to  arrange  for  when  water  is 
taken  in  at  the  center.  Either  a  brush 
or  a  sponge  can  be  clipped  in  the  holder 
by  means  of  a  simple  locking  device  or, 
if  it  is  desired  to  cut  heavy  mud,  there  is 
a  fine  hose  nozzle  with  the  equipment 
that  can  be  used  as  an  extension  piece  for 
the  handle  or  by  itself  to  give  a  strong 
jet  of  water.  —  Peerless  Fountain  Brush 
Co.,  Chicago  111. 

Ignition  Automobile  Lock — There  are 
many  devices  intended  to  render  the 
stealing  of  an  automobile  difficult  or  im- 
possible, and  of  these  one  of  the  latest  is 
called  the  Atlantic  Positive  Motor  Lock. 
It  is  applicable  to  any  car  that  has 
timer  ignition,  and  is  made  so  that  it  is 
not  only  of  use  as  a  lock,  but  facilitates 
the  removal  of  the  inner  member  of  the 
timing  distributor  for  cleaning  or  ex- 
amination. The  illustrations  make  clear 
the  operation  of  the  apparatus.  Firstly, 
for  locking  purposes  there  is  a  slot  cut 
in  the  top  of  the  spindle  that  projects 
vertically  upwards  in  the  center  of  the 


Simple  lighting  generator 


stationary  part  of  the  timer,  and  the  re- 
volving member  fits  snugly  over  the 
spindle.  It  is,  however,  free  to  turn  on 
the  spindle  until  the  locking  key  has 
been  inserted.  This  key  can  be  put  in 
from  the  top  of  the  cover  and  slips  into 
the  slot  cut  in  the  top  of  the  driving 
spindle,  whereupon  the  timer  acts  just 
like  any  ordinary  igniter.  The  second 
illustration  shows  how  the  center  por- 
tion of  the  timer  can  be  removed  for 
cleaning,  as  the  steel  ball  A  has  a 
spring  B  behind  it  and  this  snaps  into 
the  groove  turned  in  the  spindle.  It  may 
be  added  that  turning  the  motor  with 
the  key  removed  from  the  timer  does  not 
affect  the  timing  when  the  key  is  re- 
placed, as  it  can  only  slip  in  its  slot  when 
the  timer  center  and  the  spindle  are  in 
the  correct  relative  positions, — Atlantic 
Machine  Co.,  Brooklyn,  N.  Y. 

Fan  and  Horn  Combined — The  idea  of 
using  the  motion  of  the  fan  to  operate  a 
horn  diaphragm  is  ingenious  and  seems 
well  carried  out  in  the  Marvel  combina- 
tion. The  diaphragm  is  located  in  the 
center  of  the  fan,  and  the  only  attach- 
ment is  a  cable  which  ends  in  a  push 
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button  and  can  be  fixed  to  any  place  con 
venient  for  the.  driver.   To  fit  the  fan  to 
a  Ford  it  is  only  necessary  to  remove  the 
old  fan  and  slip  the  Marvel  into  place  - 
Marvel  Auto  Supply  Co.,  Cleveland,  0. 

Steering  Steady. — A  simple  and  strong 
device  for  attachment  to  Ford  cars  ii 


--,   o 

A  strong  waahlng  brush 

the  Savidge  apparatus  for  absorbing 
shocks  on  the  steering  gear  and  steady- 
ing the  steering  on  rough  roads  or  at 
high  speed.  Attached  to  the  center  of 
the  front  axle  is  the  larger  of  the  t»o 
clips  seen  in  the  illustration,  and  the 
smaller  is  gripped  similarly  to  the  middle 
of  the  steering  tie  rod.  Each  clip  has  on 
it  a  pair  of  trunions,  of  which  two  are 


shown  at  C  and  D  and  connection  be- 
tween the  clips  is  made  by  the  link  con- 
taining the  heavy  coil  spring  T1"5 
spring  is  adjustable  for  tension  by  meani 
of  the  Bcrews  and  lock  nuts  shown  and 
presses  upon  a  sliding  block  bearing  » 
roller  A.  On  the  clip  attached  to  the 
axle  there  are  two  lumps,  B,  between 
which  the  above-mentioned  roller  nor- 
mally lies.  As  the  steering  is  turned  the 
tie  rod,  of  course,  moves  transversely 
and  carries  with  it  the  end  of  the  link 
which  is  on  the  pins  D.  This  swings  tbe 
link  containing  the  coil  spring  about  the 
centers  of  both  pins  C  and  D,  whick 
causes  the  roller  to  mount  one  of  the 
"lumps"  that  lie  on  either  side  of  it 
This  compresses  the  spring,  which  mean» 
that  the  movement  is  resisted,  and  there 
is  a  natural  tendency  for  the  wheels  to 
return  to  the  straight  position.  It  u 
claimed  that  the  device  will  eliminate 
front  wheel  wobble  and  makes  for  safety 
at  all  times,  while  it  is  obvious  that  the 
fitting  is  simple. — Savidge  Steering 
Device  Co.,  Indianapolis,  Ind. 
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SLUSHING  IN  OIL ! 

▼  When  attending  the  great  ▼ 

Panama-California  Exposition 

do  not  deny  yourself  the 
opportunity  of  seeing  the 

V-Ray 

SPARK-PLUG 

being  drenched  in  carbonizing  oil  — 
abused  and  slushed  in  it — every  five 
seconds,  with  an  electrically  driven 
immerser,  continuously  —  day  in  and 
day  out. 

You  will  find  this  grief-resisting  plug 
sparking  "between  drinks"  as  bril- 
liantly as  though  it  were  bone-dry. 

Oil  and  heat  will  not  affect  the 

V-Ray 


NOTE — When  the  exposition  closes  next  fall,  these  abused 
porcelain  ana  "Mika"  V-Rays  will  be  driven — un- 
touched and  uncleancd — back  to  the  Atlantic  sea- 
board— in  a  motor  that  will  be  exacting  as  to  crucial 
test. 

V-Rays  have  come  out  of  these  withering  tests,  with 
a  100%  simon-pure  record,  before.  They  will  do  it 
again. 


V-Ray 

t  hr  original  4 -point  plus-  If  you  are  ■  atitf i«d 
with  leM  than  V-Ray  quality 

BUY-AN-IMITATION 


I 


The  plugs  undergoing  this  Rigorous  test  at  the  Varied  Industries  Build- 
ins  arc  the  identical  articles  that  you  can  purchase  from  any  good  dealer 
or  jobber  in  the  United  States  or  Canada. 


■ 


Porcelain  Type  $1.00. 


"Mika"  Type  $1.25. 
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THE  V-RAY  CO. 

Marshalltown,  Iowa 
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Increase  Your  Sales 


The  means  is  now  provided  to  manufacturers  of  Auto- 
mobiles and  Accessories  to  reach  the  entire  purchasing 
power  of  the  industry  without  spending  one  dollar  on 
the  general  public  who  are  not  interested. 

Apply  the  old  "straight  line  between  two  points"  axiom 
to  your  sales  campaign. 

Did  you  know  that  you  can  reach  every  worth-while 
dealer  in  this  country,  every  established  manufacturer 
of  automobiles,  parts  and  accessories  and  over  80,000 
automobile  owners  by  placing  your  message  in  these 
four  papers: 


Perhaps  you  don't  care  to  reach  them  all — the  entire 
100,000  and  over — but  prefer  to  reach  only  the  dealers 
or  the  owners. 

In  that  case  select  the  medium  which  reaches  the  righj 
audience  for  you.  Each  of  these  papers  reaches  a 
distinct  class. 

Apply  the  present  day  principles  of  efficiency  to  your 
merchandizing— it's  the  proven  route  to  success. 


THE  AUTOMOBILE 
MOTOR  AGE 


MOTOR  WORLD 
MOTOR  PRINT 


The  Class  Journal  Company 

239  West  39th  Street,  New  York 


K>  CENTS  A  COPY 
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The  Greatest  Spark  Plug  Troubles  Are  Caused  by  the  Defects  That  Are  Not  Suspected 

But  they  mean  everything  to  the  efficiency  and  smooth  operation  of  a  motor. 

Frequently,  when  motoring  on  a  good  stretch  of  road  with  the  throttle  opened  wide  a  car  will 
run  .smoothly  enough  for  a  mile  or  so  but  suddenly  a  miss  is  detected  which  increases  as  the  motor  is 
pushed  to  its  maximum.  Then  again,  while  pulling  up  a  long  hill,  or  through  a  heavy  road,  an  engine 
knock  or  miss  develops  which  necessitates  shifting  to  a  lower  gear. 

NINE  TIMES  OUT  OF  TEN  THE  TROUBLE  IS  CAUSED  BY  LEAKY  PLUGS.  The  metal 
parts  in  a  plug  expand  so  much  more  than  porcelain  that  after  a  motor  attains  it*  normal  heat,  and 
is  pulling  under  a  fair  load,  the  leakage  is  so  considerable  as  to  overheat  the  electrodes.  Premature 
ignition  develops,  causing  a  miss  and  engine  knock  wh'ch  are  very  detrimental  to  the  motor. 

THIS  IS  ONE  OF  THE  TROUBLES  THAT  VERY  FEW  SUSPECT,  and  that  our  extensive  tests 
have  enabled  us  to  discover. 

The  success  of  r-r  1915  AC  TITAN  AND  C1CO  plugs  and   their  adoption  by  so  many  of 

the  leading  manufacturers  ia 
due  to  the  fact  that  they  are  the 
most  efficient  plugs  made. 

Well-ksown  Users  T^tT*  When  the  car  owners  real-  r^  VVell-ksossii  Users 

ol  the  AC  Line  ize  wrlat  a  gas  tight  plug  means 

— one  that  is  gas  tight  under  all 
conditions — they  will  not  run 
th  eir  motors  another  day  with 
leaky  plugs. 

All  responsible  dealers  and 
jobbers  carry  AC  TITAN  and 

CICO    plugs  the    plugs  that 

give  results. 

We  manufacture  the  AC 
TITAN  and  CICO  only.  Do 
not  be  misled  by  a  similarity  of 
names. 


Bxlck 
Cadillac 
Chalmeri 
Chase 
Chevrolet 
Cole 

Commerce 
Carterear 
Dodge  Bros. 
Oort 
Federal 
Ferro 
G  M  C 
Haynes 
Harley-  Davld- 

son 
Hudson 
Hupp 
Jackson 


Knox 
Lambert 
Lexington- 
Howard 
Molina  Knight 
Monroe 
Moon 
National 
Oakland 
Olds 
Packard 
Peerless 
Paige 
Reo 
Saxon 
Stearns 
Stuti 
Touralne 
veil* 

Wilcox  Truck 
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New  England 


Will  Spend  $58,500,000 
for  Cars  and  Accessories 


$21,000,000  for  Tires  and  Accessories  in  1915 — 
Industries  in  the  Six  States  Total  $2,950,000,000 


BOSTON,  MASS.,  March  6—  In 
the  Now  England  territory 
there  is  $58,500,000  worth  of 
business  awaiting  the  automobile  and 
accessory  trade.  Last  year  through 
this  territory,  which  has  its  logical 
capital  at  Boston  and  whose  boun- 
daries arc  the  boundaries  of  the  six 
New  England  states  save  that  small 
portion  of  Connecticut  south  of 
Bridgeport,  the  business  amounted  to 
$49,000,000.  From  a  carefully-com- 
piled census  taken  at  the  Boston  show 
the  amount  of  business  in  complete 
passenger  vehicles  totaled  $30,900,000. 
If  the  percentage  of  increase  through- 
out the  year  continues  at  the  same 
rate  as  it  has  up  to  this  date,  the  pas- 
senger vehicles  sold  in  the  New  Eng- 
land territory  during  the  coming 
year  will  go  well  above  the  $37,000,000 
mark. 

Big  Tire  Business 

This  enormous  car  business  will 
carry  along  with  it  at  least  $17,000,- 
000  worth  of  tire  business  and  in  addi- 
tion to  this  the  big  accessory  houses 
whose  business  covers  the  territory  of 
New  England  are  figuring  on  a  total 
volume  of  business  that  will  closely  ap- 
proximate the  $4,500,000  figure.  This 
does  not  even  touch  the  vast  indus- 
tries furnishing  parts  and  fittings 
such  as  nuts,  bolts,  screws,  hub  caps, 
etc. 

These  figures,  even  when  taken 
roundly,  are  sufficient  to  cause  the 
casual  observer  to  wonder  where  all 
this  money  can  come  from.  The  carB 
bought  throughout  New  England  are 


By  J.  Edward  Schipper 


TOTAL  *58,5O0,000 
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CARS 
$37000,000 


5 


TOTAL     $49  000,000 


CARS 

$  30,900,000 


TII2ES  AND 

ACCESSORIES 
$  15,100,000 


Comparison  between  automobile  and  acceaeory 
buelneea  In  New  England  In  1014  and  estimate 
for  1916.  Last  year  a  total  of  t49.000.000  was 
•pent  for  cari  and  acceeeorlee:  168.500.000  I*  the 
eetlmate  for  1*15 


largely  used  for  purposes  of  recreation 
and  hence  to  a  great  percentage  are 
bought  with  funds  that  may  be  consid- 
ered as  surplus  and  above  the  ordinary 
money  used  in  carrying  on  a  business. 
The  principal  industry,  throughout 
the  major  portion  of  the  six  states,  is 
manufacturing.  On  the  other  hand, 
vast  areas  of  ground  in  each  of  the 
states  are  devoted  to  farming  and 
some  of  the  richest  crops  in  the  world 
come  from  this  country  of  the  machine 
shop,  mill  and  foundry. 

Products  Worth  Billions 

Based  on  the  census  of  1910,  and 
with  due  consideration  to  the  normal 
increase  and  decrease  in  business 
throughout  the  past  5  years,  the  man- 
ufacturing industries  in  the  six  New 
England  states  turned  out  products  to 
the  value  of  $2,950,000,000  during  the 
year  1914.  That  this  figure  will  be 
closely  equalled,  if  not  surpassed  in 
1915,  is  practically  a  certainty,  ac- 
cording to  authorities  in  Boston. 

While  some  of  the  industries  are  not 
as  busily  engaged  as  a  year  ago,  the 
general  tone  is  one  of  great  prosperity. 
The  New  England  factories  are  get- 
ting the  benefit  to  a  large  extent  of 
the  war  in  Europe.  The  wool  fac- 
tories, the  cotton  mills,  the  boot  and 
shoe  plants,  are  working  night  and 
day  to  make  up  for  the  enormous 
wasteage  of  material  now  going  on 
throughout  the  countries  at  war. 

Besides  these  industries  throughout 
these  states  there  are  many  factories 
engaged  in  the  manufacture  of  arms 
and  ammunition.    These  are  located 
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Map  of  New  England,  showing  the  value  of  farm  and  manu- 
factured products  of  each  state  as  reported  In  the  census  of  1910. 
It  Is  Interesting  to  note  the  high  value  of  manufacturing  as  com- 
pared to  farm  products. 

in  Massachusetts  and  Connecticut  and,  needless  to  say,  the 
demands  upon  these  are  larger  than  ever  before.  Some  of 
these  factories  are  building  (Treat  additions  and  taking  on 
hundreds  of  laborers  in  addition  to  their  normal  amount  of 
help  during  peace  time. 

The  value  of  the  farm  land  scattered  throughout  the  states 
in  the  New  England  group  is  enormous  and  this  is  paying 
excellent  returns.  This  is  especially  true  in  the  field  of  the 
cereal  and  dairy  product*).  Taking  a  total  of  the  value  of 
crops  during  the  past  years  the  estimate  can  be  conservatively 
made  that  for  1915  the  total  figure  will  closely  approximate 
$150,000,000  even  at  the  normal  prices  that  held  in  1914. 
But  with  the  increase  due  to  the  rise  on  price  in  many  of 
the  farm  products  the  final  returns  will  probably  show  a 
higher  result.  The  principal  crops  are  corn,  oats,  wheat, 
barley,  buckwheat,  hay  and  forage.  In  addition  to  these 
the  potato  industry  of  many  of  these  states,  such  as  Maine, 
Massachusetts  and  Rhode  Island  is  a  vast  factor  in  the 
buying  power. 

Foundries  and  Machine  Shops  Important 

While  all  of  Connecticut  may  not  properly  be  considered 
in  New  Kngland  territory  there  is  only  a  small  portion  that 
falls  outside.  In  this  state  alone  the  manufacturing  indus- 
tries turn  out  annually  more  than  $500,000,000  of  finished 
products.  The  factories  engaged  in  the  foundry  and  machine 
shop  work  alone  employ  approximately  50,000  people  and  the 
value  of  the  products  reaches  close  to  $70,000,000.  These 
companies  are  running  full  blast  and  a  large  part  of  the 
buying  power  in  the  state  is  centered  in  this  industry. 

Brass  and  bronze  work,  while  furnishing  employment  to 


only  half  the  number  of  people  as  the  foundry  and  machine 
shop,  results  in  a  product  valued  at  the  same  amount  due 
to  the  higher  cost  of  the  raw  material.  The  profits  in  this 
business  are  also  large  factors  in  the  purchasing  of  auto- 
mobiles in  Connecticut,  Besides  these  two  leading  industries, 
the  manufacture  of  wool,  Bilk  and  firearms  are  of  great  im- 
portance. The  firearm  industry  in  Connecticut  during  the 
year  1910  turned  out  finished  products  valued  at  $20,000,000. 
In  1915  it  is  estimated  that  the  figure  will  be  close  to 
$00,000,000. 

Farming  in  Connecticut  is  carried  on  over  an  area  that 
embraces  practically  two-thirds  the  acreage  of  the  state.  The 
total  value  of  the  farm  land  is  $160,000,000  and  the  total 
value  of  the  crops  is  about  $24,000,000  annually  with  pros- 
pects bright  at  present  prices  to  surpass  this  amount. 

Maine  Potato  Crop  Buys  Cars 

Maine,  although  one  of  the  great  farming  states  in  the 
group,  has  manufactures  which  annually  quadruple  the  value 
of  the  farm  products.  The  manufactured  products  from 
Maine  during  the  year  1915  will  be  worth  $176,000,000.  The 
value  of  the  farm  products  will  be  more  than  $40,000,000. 
Yet  one  dealer  states  that  a  good  potato  crop  in  the  county 
of  Aroostook  means  thirty-five  sales.  He  sells  a  $1,000  car. 
In  one  county  a  good  potato  crop  will  mean  $115,000  worth 
of  cars  alone  for  one  dealer.  Add  to  this  the  tire  business 
and  the  accessory  business  that  will  naturally  follow  during 
the  year  and  then  consider  that  this  is  only  one  county  of 
the  state  and  only  one  of  the  many  industries. 

The  principal  manufacturing  enterprises  of  Maine  are 
lumber,  paper,  cotton,  shoes  and  wool.  Every  one  of  these 
industries  are  prosperous  and  many,  in  fact,  better  than  they 
have  been  for  years.  A  dealer  selling  cars  priced  at  $1,295 
states  that  during  the  past  month  he  has  sold  three  cars  to 
brokers  in  wool  who  have  made  more  money  in  the  last  3 
months  through  bonuses  alone  than  they  had  in  any  two  years 
previous.  These  were  salaried  men  working  with  profit-shar- 
ing bonus  agreements. 

There  are  over  00,000  farms  in  Maine  and  their  total 
value  is  over  $200,000,000.  The  principal  crops  are  the 
cereals — corn,  oats,  wheat  and  buckwheat.  Potatoes  follow 
closely  behind  these  and  the  potato  farmer,  as  indicated  above, 
is  often  a  good  buyer. 

.Massachusetts  the  Leader 

Massachusetts  is  the  leading  New  England  state  in  the 
value  of  its  industries.  Within  a  20-mile  circuit  about  Boston 
is  one  of  the  biggest  car  buying  centers  in  the  world.  The 
concentration  of  the  population  may  be  conceived  from  the 
fact  that  93  per  cent,  of  the  population  of  the  state  dwell 
in  cities.  There  are  twelve  cities  in  Massachusetts  having  a 
population  of  50,000  or  more.  In  addition  to  these  there  are 
forty-three  between  10,000  and  50,000.  In  spite  of  this, 
Massachusetts  is  the  fifth  smallest  state  in  the  Union. 

The  combined  manufacturing  industries  of  Massachusetts 
produce  more  than  $1,500,000,000  worth  of  goods  in  a  year. 
Of  this  gigantic  total  the  boot  and  shoe  industry  is  the 
largest  factor,  the  value  of  its  products  being  $250,000,000 
a  year.  The  beneficial  effects  of  the  war  on  this  industry 
have,  therefore,  served  to  increase  the  biggest  buying  power 
uf  the  state.  Since  the  opening  of  hostilities  foreign  agents 
have  bought  up  all  the  available  supplies  of  shoes  for  the 
foreign  armies,  thus  giving  employment  to  hundreds  of  people 
and  forcing  the  shoe-producing  machinery  to  work  to  its 
utmost  capacity.  The  other  big  industries  of  Massachusetts 
are  also  those  which  have  been  benefited  by  the  foreign  war. 
They  are  the  manufacturing  of  cotton,  wool,  foundry  and 
machine  products  and  the  printing  and  publishing  business. 
In  addition  to  these  there  are  the  meat  slaughtering  and  pack- 
ing industries,  the  liquor  industry  and  many  others  of  consid- 
erable proportions. 
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Diagram  of  value  of  leading  manufactured  products  In  the  New  England  itatee  according  to  the  census  of  1910.  with  detail  proportional 

ehartt  for  farming  and  the  various  industrial  businesses 


Cur  dealers  throughout  New  England  have  already  begun 
to  feel  the  beneficial  effects  of  the  foreign  purchases  of  shoes 
and  wool.  These  two  industries  have  made  New  England 
optimistic  and  there  is  a  spirit  of  happy  prophecy  in  the 
atmosphere  of  the  Boston  show. 

In  spite  of  the  enormous  concentration  of  the  population, 
nearly  three-fifths  of  Massachusetts,  insofar  as  area  is  con- 
cerned, is  devoted  to  farming.  There  arc  nearly  2,000,000 
acres  of  improved  farm  land  in  the  state.  This  is  nearly 
two-thirds  of  all  the  farm  land — a  remarkable  proportion 
when  compared  to  other  states  where  practically  only  one- 
third  is  improved.  The  value  of  the  crops  anticipated  for 
the  1915  season  will  run  in  excess  of  $35,000,000.  The  most 
important  form  products  are  corn,  oats,  rye,  hay  and  forage, 
potatoes  and  tobacco. 

In  the  city  of  Boston  itself  are  located  the  commission 
houses  which  put  this  vast  market  in  connection  with  the 
channels  of  trade.  The  tonnage  of  the  shipments  from  Bos- 
ton is  second  only  to  that  from  New  York  and  the  internal 
business  created  by  the  enormous  population  of  Greater  Bos- 
ton itself  forms  a  huge  potential  buying  power  which  an  era 
of  prosperity  quickly  puts  into  actual  touch  with  the  automo- 
bile trade.  The  roads  surrounding  Boston,  and,  in  fact, 
throughout  all  of  New  England,  are  good.  The  population  as 
a  whole  is  interested  in  good  roads  and  it  is  impossible  to 
fortell  the  extent  of  the  actual  business  if  the  re-awakening 
prosperity  and  the  discontinuance  of  closed  mills  takes  place. 

New  Hampshire,  while  largely  devoted  to  farm  lands,  is 
still  a  manufacturing  state.  The  value  of  its  manufactured 
products  as  compared  with  the  farm  products,  is  $  175,000,000 
for  the  former  and  $114,000,000  for  the  latter.  The  prin- 
cipal industry,  as  in  Massachusetts,  is  the  manufacture  of 
boots  and  shoes  and  the  prosperous  condition  of  this  trade, 
as  reported  for  Massachusetts,  is  also  true  of  this  state.  The 
value  of  this  industry  in  New  Hampshire  is  $40,000,000.  In 
order  of  importance  the  industries  of  New  Hampshire  are  the 
same  as  in  Massachusetts,  cotton  being  second  with  the  valu- 
ation of  $35,000,000  worth  of  products  a  year;  wool  next, 
with  $17,000,000;  then  lumber,  with  $16,000,000;  paper  and 
wood  pulp,  $15,000,000;  and  foundry  and  machine  shop  pro- 
ducts, $5,000,000. 

27.000  New  Hampshire  Farina 

The  New  Hampshire  farmer  is  a  good  car  buyer.  In  the 
state  there  are  27,000  farms  of  all  descriptions  having  a  total 
value  of  $105,000,000. 
The  big  crops,  unlike 
most  other  New  Eng- 
land states,  are  not  the 
cereals,  one-half  of  the 
land  being  devoted  to 
hay  and  forage.  Out- 
side of  these  the  truck 
farms  play  on  impor- 
tant part. 

Rhode  Island.  the 
smallest  state  in  the 
Union,  having  but  1,- 
250  square  miles  of 
territory  of  which  1!»7 


are  water  surface,  has  but  two  cities  of  over  50.000.  These 
are  Providence  and  Pawtucket.  In  addition  to  these  there 
are  seven  having  between  10,000  and  50,000. 

Rhode  Island  is  a  manufacturing  state,  the  value  of  its 
manufacturers  compared  with  its  farm  products  is,  re- 
spectively, $290,000,000  and  $4,000,000.  Worsted  and  wool 
products  valued  to  the  extent  of  $75,000,000  are  manufactured 
yearly.  Cotton  follows  second  with  $51,000,000  and  next 
jewelry,  $25,000,000.  The  jewelry  trade  gives  employment 
to  10,000  people,  this  being  the  only  New  England  state  in 
which  jewelry  manufacturing  is  of  sufficiently  large  propor- 
tion to  bring  it  into  the  leading  industries.  Foundry  and 
machine  shop  products  are  made  to  about  the  same  valuation 
as  the  jewelry. 

$4,000,000  Crop*  in  Rhode  Island 

While  farming  in  Rhode  Island  is  not  of  the  prominence 
in  proportion  to  the  rest  of  the  industries  that  it  has  in  the 
other  New  England  states,  still  the  money-making  capacity 
of  Rhode  Island  farmers  is  proverbial.  The  average  farm  is 
not  extensive  and  there  are  a  little  more  than  5,000  farms  in 
the  state,  most  of  which  are  very  small,  yet  the  $4,000,000 
worth  of  farm  products  are  produced  annually  on  a  total 
acreage  of  178,344.  The  principal  crops  are  corn,  oats,  rye, 
barley,  hay  and  potatoes. 

Vermont's  biggest  industry  is  in  the  quarrying  of  marble 
and  other  kinds  of  stone.  Out  of  a  total  of  $69,000,000  worth 
of  manufactured  goods,  stone  products  have  a  value  of 
$13,000,000.  Lumber  is  next,  with  $9,000,000,  and  dairy  pro- 
ducts just  slightly  under  that  figure.  The  wool  industry  is 
also  quite  important  in  Vermont,  producing  over  $5,000,000 
of  business  in  a  year. 

Dairy  Products  a  Factor 

In  Vermont  there  arc  32,709  forms;  the  total  acreage  of 
the  state  is  5,839,360,  of  which  4,700,000  is  in  farm  lands. 
2,000,000  acres  being  improved.  The  value  of  the  annual 
crops  is  $28,000,000.  Dairy  products,  which  are  classed  as 
under  the  manufactured  industries,  still  occupy  the  attention 
and  require  considerable  space  of  the  farmer  and  his  land- 
There  are  only  three  cities  in  Vermont  which  have  over  10,000 
population;  these  arc  Burlington,  Rutland  and  Barre. 

These  are  only  the  big  producing  industries  in  each  state. 
In  addition  the  non-producers  bring  the  total  up  to  a  be- 
wildering summation  that  can  hardly  be  estimated. 


Value  of  Products  of  New  England  States  from  1910  Census 


NEW 

CON-  MAS8A-  HAMP.  RHODE 

INDUSTRY         NECTICUT  MAINE  CHUSETTS  SHIRE  ISLAND    VERMONT  TOTAL 

All   Mfg                    $4*0.271, 695  1176.029.393  $1,490,529,000  $164,681,000  $280,344,000  $68 .3 1 9.000—  $2,670,065,088 

Farming                        22.4(7,999  39.318.000  31.943.09S  15.976.000  3.937,077  27,446  836 —  141.114.007 

Boots  and  Shoes  . . .      1. 658,000  16,609.000  236.344.000  39.440,000  None  None  292,951.000 

Cotton                          24,231,880  21.932,000  186,462.000  33.602.000  60,313.000  None    —  316.S40J80 

Wool                               19,363,000  18.490.000  141.967.000  16,731.000  74.600.000  4.497.0OO—  276,648.000 

Fdry,    and  Mach. 

Shop                          65.S35.1S5  5.237.000  86.326.000  4.947.000  20.612.000  3.756,000—  187,012.155 

Brass  and  Bronie     66,932,969  None  6.042,000  102.000  828  000  None   —  73,904,969 

Silk                              21.062,(87  None  6.942.000  None  4.584.000  None  34,588.687 

Firearms                     19,949  235  None  3.408,000  None  None  None   —  23,357,235 

Lumber                          7,846.000  26.125.000  23.026.000  15.2S4.0O0  1  907,000  8.588,000—  82786.000 
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General  view  of  Grand  Hall  with  the  at  age  In  the  background  and  Grecian  Temple  In  the  foreground 

87  Commercial  Vehicles  on  Display — 2,000  Dealers  Ex- 
pected To  Visit  Show  During  the  Week — Many  Chassis 


BOSTON,  MASS.,  March  6 — Once  more  the  Boston 
dealers'  show,  which  opened  here  yesterday,  has  shown 
that  in  some  respects  even  the  great  National  ex- 
hibitions of  New  York  and  Chicago  must  yield  their  premier 
position  to  the  great  New  England  business  gathering.  Four 
hundred  and  thirty-three  names  are  in  the  list  of  exhibitors. 
Of  these  107  are  showing  cars  and  the  remainder  accessories, 
publications,  etc.  There  are  1129  cars  on  the  floor.  New 
York  had  208  and  Chicago  242.  Of  the  107  car  exhibits, 
sixty-six  are  displays  of  gasoline  passenger  cars,  thirty-six 
are  commercials,  four  electric  passenger  vehicles  and  one 
steam.  Altogether  there  are  234  gasoline  passenger  cars, 
seven  electrics,  eighty-seven  trucks  and  one  steam  car. 

As  in  the  past  the  electric  side  of  the  exhibit  docs  not 
show  up  as  strongly  as  at  New  York  and  Chicago,  the  only 
representatives  here  being  Detroit,  Milburn,  Ranch  &  I-ang 
and  Wavcrley,  but  of  the  utmost  significance  is  the  great  com- 
mercial vehicle  exhibit  which  fills  the  major  part  of  the 
basement  space.  Here  the  area  which  last  year  was  largely 
devoted  to  motorcycles,  machinery  and  accessories  is  now  al- 
most completely  filled  by  the  varied  exhibits  of  the  truck 
companies. 

While  at  Chicago  and  New  York  the  truck  companies  were 
forced  to  confine  their  efforts  merely  to  desk  room,  here  the 


dealers  of  great  industrial  New  England  have  backed  their 
belief  in  the  value  of  a  commercial  vehicle  exhibit  to  the  ex- 
tent of  purchasing  space  in  which  to  display  their  line  of 
business  vehicles.  The  truck  exhibitors  who  hold  forth  in 
Mechanics'  Hall  basement  arc  not  confined  to  one  class  of 
trucks  but  vary  all  the  way  from  the  little  delivery  car 
mounted  on  the  Trumbull  small  car  chassis  up  to  the  big 
10-ton  Knox  tractor  announced  last  week.  The  list  of  those 
showing  commercial  vehicles  follows: 

Andnvrr  JeftVry  I'lerce  Arrow 

Atterbury  Kelly  It.  public 

Autocar  Klmel  Itro 

Hulck  Knox  Itubiiison 

Chime  Koehler  Kuw> 

Federal  Llppard-Stewarl  Service 

Kord  Locomobile  Siewart 

Harford  Mai*  Ktudebaker 

H.  V.  Neiro  Trumbull 

Howard  Overland  Vim 

J.  H.  C.  Packard  White 

As  in  the  other  shows  throughout  the  country  the  cycle- 
car  has  disappeared  and  in  its  place  the  small  four  has 
appeared.  Last  year  there  were  eight  cyclecar  exhibitors 
and  of  these  only  one  name  appears  this  year.  This  is  the 
Trumbull  which  has  now  entered  the  small  car  and  light 
delivery  car  class  although  still  maintaining  the  narrow  tread 
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of  which  it  is  the  only  example  at  the 
exhibition. 

The  feature  of  the  exhibit  is  the  in- 
dividuality shown  in  the  color  schemes. 
The  polished  black  that  has  prevailed  up 
to  this  year  has  (riven  away  to  less  som- 
ber hues.  On  all  sides  there  are  various 
grays,  blues,  reds  and  greens,  with  which 
are  mingled  other  colors  which,  although 
more  quiet,  are  still  a  departure  from  the 
stereotyped  black  of  1912,  1913  and  1914. 
There  is  a  great  tendency  towards  strip- 
ing the  upper  edge  of  the  body  and  also  a 
noticeable  inclination  to  paint  the  hood  in 
some  dark,  serviceable  color  that  will  be 
little  harmed  by  the  heat  of  the  motor  and 
to  paint  the  main  body  and  running  gear 
a  different,  and  usually  brighter,  hue. 

The  use  of  the  stripped  chassis  is  increasing  at  the  Boston 
show  as  well  as  throughout  the  circuit  In  spite  of  the  claim 
made  by  the  average  salesman  that  the  car  buyer  is  more 
interested  in  the  upholstery  than  in  the  mechanism,  the  mere 
fact  that  the  exhibitors  feel  it  necessary  to  go  to  the  ex- 
pense of  finishing  a  chassis  particularly  for  exhibition  pur- 
poses is  sufficient  indication  of  the  class  of  inquiries  that  are 
made  at  the  exhibition.  There  are  thirty-nine  stripped 
chassis  on  the  floor  this  year  as  compared  with  twenty-seven 
a  year  ago.  Two  companies,  Reo  and  Chalmers,  are  each 
showing  two  of  these  and  the  interested  groups  surrounding 
them  and  listening  to  the  lectures  upon  their  merits  show- 
that  these  chassis  are  amply  accomplishing  their  purpose. 

In  addition  to  the  stripped  chassis  there  are  cut-away 
motors  shown  by  Paige,  Mormon  and  Chevrolet.  These  also 
are  always  found  to  be  surrounded  by  groups  of  interested 
spectators.  They  arouse  interest  and  pay  an  implied  com- 
pliment to  those  who  are  interested  in  following  the  develop- 
ment in  the  automobile  industry. 

Primarily,  it  is  a  great  retail  show.  The  manufacturer 
is  only  indirectly  interested,  the  basis  of  the  whole  exhibit 
being  the  New  England  distributor. 

The  show  is  not  sanctioned  by  the  Motor  and  Accessory 
organization,  but  in  spite  of  this  the  accessory  exhibit  is 
highly  creditable  and  is  in  advance  of  what  it  was  a  year 
ago.  A  year  ago  the  Motor  and  Accessory  organization  took 
a  vote  as  to  the  advisability  of  taking  space  at  the  Boston 
show  and  the  opposition  won  263  to  fifteen.  As  a  result  the 
accessory  exhibit  last  year  was  rather  meager.  This  year 
it  has  become  stronger  and  the  accessory  exhibitors  are  very 
optimistic  as  regards  the  actual  business  accomplished  dur- 
ing the  show. 


Census  of  the  Boston  Show 

Number  of  Exhibitors... 

133 

Truck  Exhibitors  

36 

4 

Steam  Car  Exhibitors. .  .  . 

1 

.  329 

Gasoline  Passenger  

234 

Truck*   

..  87 

7 

1 

The  big  factor  of  the  show  is  the  New 
England  car  distributor.  This  offers  him 
the  opportunity  of  bringing  together  his 
subdealers  who  are  scattered  throughout 
the  six  New  England  states  and  of  hold- 
ing dealers'  conferences  and  showing  the 
new  models  which  in  many  cases  have 
not  been  seen  by  the  sub-distributors 
until  this  time. 

The  show  is  hardly  under  way  and 
there  is  as  yet  no  index  to  the  total 
amount  of  business  that  will  be  done  at 
the  show.  Over  2,000  dealers  are  ex- 
pected to  call  before  the  exhibit  is  over 
and  of  these  1,700  are  subdealers  to  those 
who  have  their  main  headquarters  in 
Boston.  In  addition  to  these  there  is 
sure  to  be  a  large  number  of  which  no 
record  can  be  kept  because,  while  the  make  of  car  that  they 
represent  will  not  be  exhibited  at  the  show,  they  are  anxious 
to  call  around  to  see  what  the  other  fellow  is  doing.  There 
is  no  way  of  keeping  a  record  of  these  because  all  do  not 
register  and  the  courtesies  of  season  tickets  are  not  offered 
those  who  do  not  represent  cars  that  have  taken  space. 

Show  Opens  Early 

Instead  of  opening  at  8  p.  m.,  the  public  was  admitted  at 
2  p.  m.  this  year.  This  was  a  wise  move  because,  instead  of 
the  usual  opening  rush  with  the  resulting  congestion  and  con- 
fusion, the  crowd  arrived  gradually  and,  while  the  attendance 
figures  cannot  as  yet  even  be  estimated,  if  the  opening  day 
is  any  indication  there  will  be  a  record  number  established. 

Two  foreign  cars  are  at  the  show.  These  are  the  Renault 
and  the  Rolls  Royce.  On  these  are  mounted  examples  of 
high-priced  body  work  which  attracted  general  admiration 
from  the  show  visitors.  The  Rolls  Royce  exhibited  by  the 
Schuette  company  has  also  a  stand  at  the  Copley  Plaza  Hotel. 

The  individual  exhibits  are  noticeably  attractive  at  this 
show.  Many  new  bodies  are  scattered  about  and  while  a 
number  of  makers  are  showing  the  cars  that  have  been 
shipped  from  show  to  show  throughout  the  country  others 
have  new  jobs  that  are  for  the  first  time  on  exhibition.  There 
are  five  eights,  Cadillac,  Abbott,  King,  Cole  and  Detroiter. 
War  has  left  its  imprint  on  the  Packard  exhibit  which  is 
mounted  on  the  stage  of  exhibition  hall.  Here  there  is  an 
armored  car  with  a  turret  mounted  in  Yankee  cheese  box 
style  on  a  2-38  chassis.  The  chassis  itself  would  be  un- 
recognizable, however,  as  it  is  entirely  boxed  in  by  an  armor 
plating  of  3-16-inch  chrome-nickel  steel.  The  radiator  is 
covered  by  a  door  that  can  be  closed  by  the  driver  who  sits 


Perspective  aketch  of  Mechanic!'  Building.  In  which  the  Boston  Show  waa  hrtd.  with  poaltlona  of  tha  varloua  a«hlclta  Indicated 
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Left— Grand  Hill,  (Mowing 
the  typical  layout  of  the  ex- 
Mblte.  Thla  la  looking  out 
from  the  Grecian  Temple  to 
warde  the  atage  upon  which 
there  la  a  Grecian  view 
ahown  through  the  facade  of 
a  Greek  Temple.  The  aigna 
for  the  varloua  exhiblta  are  In 
glaaa  on  white  marble  plllara 

Below — Looking  down  the 
center  alale  of  Grand  Hall  be. 
neath  the  ahelter  of  the 
Greek  Temple.  Thla  alao  dla- 
cloaea  a  part  of  the  Grecian 
acene  on  the  atage 


within  the  housing.  In  the  turret  is  mounted  a  quick-firer 
which  is  controlled  by  a  man  who  sits  within  the  turret  on 
a  saddle  similar  to  that  used  on  a  bicycle.  The  tires,  al- 
though similar  to  pneumatics  in  appearance  and  mounted 
on  demountable  wire  wheels,  are  solid. 

On  the  same  stage  is  the  Cadillac  eight-cylinder  stripped 
chassis.  As  at  all  other  shows  on  the  circuit  this  year  it 
is  a  great  center  of  attraction  and  there  is  always  a  crowd 
to  listen  to  the  orator  who  lectures  upon  the  merits  of  even 
torque  and  few  gear  changes  attendant  upon  driving  <«n  eight. 

Stanley  is  showing  the  new  steam  cur 
and  to  those  who  are  familiar  with  the 
round-decked  ferry-boat  type  of  Stanley 
the  new  job  will  be  a  revelation.  Un- 
less the  hood  were  lifted  the  fact  that  it 
is  a  steam  car  would  never  be  disclosed. 
The  body  is  a  modified  streamline  fore- 
door  flush-sided  job  with  a  cowl  dash, 
the  hood  is  similar  to  that  found  on  any 
gasoline  car  and  the  rounded  nose  has 
been  supplanted  by  a  radiator  which  it 
has  been  found  possible  to  employ  by  the 
use  of  a  special  lubricant  containing 
graphite  and  kerosene  eliminating  the 
deposit  of  scale  on  the  radiator. 

Herff-Brooks  has  another  car  which 
is  exhibited  at  the  Boston  Show  for  the 
first  time.    This  is  the  new  model  sell- 
(Concludfd  on  )*age  477.) 


Bodies  Feature  of 
Truck  Exhibits 

T  N  the  basement  are  the  commercial  models  of  thirty-six 
*•  manufacturers,  three  of  which  are  new,  the  Andover 
electric,  the  1,500-pound  Ford  and  the  Howard.  All  told, 
eighty-seven  commercial  vehicles  are  shown,  monopolizing 
the  basement  floor  except  for  a  few  passenger  cars  which 
could  not  find  room  on  the  main  floor,  and  a  few  motor- 
cycle and  accessory  exhibits. 

New  things  at  the  show  are  the  three  new  trucks  men- 
tioned, the  new  Knox,  the  new  worm-driven  Packard*, 
the  new  worm-driven  Locomobile,  the  3  5-ton  Federal  and  the 
Netco,  all  exhibited  for  the  first  time,  and  the  Ford  delivery 
car,  which  after  i  years  out  of  the  commercial  branch  of 
its  business,  has  returned  to  the  delivery  car  market. 

Bodies  are  the  feature  of  the  truck  exhibits  as  always, 
although  a  number  of  the  exhibitors  showed  chassis,  indicat- 
ing that  truck  buyers  are  interested  in  construction. 

The  new  Andover  electric  is  a  radical  departure  from  pre- 
vious design  in  that  its  cab  has  been  set  well  forward  and 
very  low  between  the  front  wheels,  with  the  entrance  through 


View  of  the  new  Stanley  ateamer  which  la  changed  In  appearance  due  to  the  adoption 
of  a  V  radiator  and  other  alteratlona  In  dealgn 
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New  Knox  tractor  which  I*  exhibited  for  the  hr»t  time  at  the  Boeton  ehow 


a  front  door.  It  is  worm-driven  on  the  rear  axle,  and  its 
battery  is  suspended  close  under  the  necked-in  frame,  and  the 
trays  arc  in  swinging  arms.  The  new  Howard  machine  is  a 
standard  design  of  1,500-pounder  with  bevel  drive. 

Atterbury  shows  its  new  worm-driven  chassis,  the  new 
feature  of  which  for  1915  is  a  cast-case  radiator  on  the  larger 
sizes.  The  Autocar  is  shown  in  a  number  of  chassis  with 
different  styles  of  bodies  and  one  stripped  chassis.  The  most 
interesting  of  the  bodies  is  an  ambulance  intended  for  Red 
Cross  service.  This  body  is  set  low  on  the  chassis,  the  rear 
wheels  being  inclosed  in  wheel  housings.  It  has  screened 
sides  and  roller  curtains,  and  carries  six  stretchers.  When 
not  in  use,  the  stretchers  arc  arranged  to  be  carried  on 
hooks  at  the  side,  crosswise  seats  accommodating  eight  pas- 
sengers sitting  inside. 

The  center  of  interest  at  the  Jeffery  booth  is  the  four- 
wheel-drive  chassis,  the  standard  models  being  also  exhibited. 
Knox  tractors  are  shown  in  connection  with  two  novel  types 
of  trailers,  one  of  which  is  unusually  long,  being  a  crushed 
stone  wagon,  with  two  hoppers  which  may  be  dumped  at  the 
bottom  separately.  The  other  is  a  shorter  type,  arranged  to 
dump  at  the  rear,  the  elevating  gear  being  carried  at  the 
front,  and  acting  by  means  of  worm  gears  actuating  chains 
and  sprockets.  It  is  equipped  with  steel  wheels  of  the  type 
employed  on  traction  engine.*. 

The  feature  of  the  Pack- 
ard exhibit  is  the  new  worm- 
driven  chassis,  the  1-tonner 
being  exhibited  for  the  first 
time.  This  vehicle  is  the 
smallest  truck  yet  put  out  by 
this  Detroit  maker,  and 
while  it  is  identical  in  lay- 
out and  general  specifications 
with  the  larger  worm-driven 
Packards,  it  is  much  smaller. 

On  a  2-ton  Reo  chassis  is 
shown  a  simple  type  of 
dumping  body,  actuated  by 
toggle  levers,  the  feature  of 
which  is  great  lifting  lever- 
age at  the  start  of  the  lift, 
with  a  quicker  movement  ax 
the  body  is  raised  and  more 
of  its  weight  overbalances 
the  rear  pivot.  A  bus  body, 
with  seats  that  fold  up,  leav- 
ing a  clear  loading  space  for 
baggage  or  freight  is  the 
feature  of  the  Studebaker 
commercial  vehicle  line. 


At  the  White  exhibit,  the  largest  among  the  trucks,  three 
novel  bodies  are  shown.  The  most  interesting  from  the 
standpoint  of  current  interest  is  a  luxurious  bus,  mounted 
on  a  1.5-ton  chassis.  This  bus  is  unlike  others  of  its  kind 
in  that  it  bears  no  exterior  resemblance  to  a  street  car,  as 
most  bus  bodies  do,  but  is  constructed  more  on  the  order 
of  a  limousine.  It  is  of  unusual  width,  with  flush  sides  and 
drop-sash  windows.  The  interior  is  upholstered  in  black 
leather  with  cork  carpet  on  the  floor.  The  eaves  are  some 
what  lower  than  usual,  giving  the  body  rakish  lines,  head- 
room within  being  obtained  by  means  of  a  trunk  skylight 
which  merges  into  the  roof  at  front  and  back,  so  as  not  to  be 
visible  from  the  front  or  rear. 

Entrance  and  exit  has  been  provided  by  a  door  at  the  front 
on  the  right  side,  the  door  being  of  the  sliding  type  and 
interconnected  with  a  folding  step,  operated  by  a  lever  at  the 
driver's  right.  The  driver's  seat  is  to  the  left,  the  bus  being 
arranged  for  one-man  operation. 

Another  interesting  White  creation  is  a  special  body  for 
the  Clearing  House  Parcel  Delivery  Co.,  of  Boston.  This 
concern  operates  a  co-operative  delivery  business  and  has 
over  100  vehicles,  it  is  understood.  The  body  is  arranged 
especially  for  the  handling  of  a  large  number  of  packages  of 
{Concluded  on  page  477) 


Accfuory  department,  which  Includes  a  large  number  of  up-to-date  exhibit* 
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Resta  Wins  Again— Takes  Vanderbilt 


Djrio  Reita  in  the  Pvugtot  with  which  he  won  the  vanderbilt  Cup  last  Saturday.    The  week 
before  he  won  the  Grand  Prize  race  In  the  nmt  car 


Peugeot  Covers 
296-Mile  Course  at 
67.5  M.P.H  — 

Wilcox, 
in  Stutz,  Again 

Second — 
Pullen's  Mercer 
Third 


SAN  FUANCI3CO,  CAL.,  March  6— Special  Tclcyra  ii— 
Handling  his  Peugeot  with  all  the  dash  and  skill  which 
characterized  hii»  Grand  Prize  victory,  Dario  Resta  to- 
day shot  across  the  finish  line  as  winner  of  the  Vanderbilt 
Cup.  Behind  him  roared  the  pursuit  of  the  fastest  cars  and 
most  daring  drivers  in  America,  but  despite  the  dangerous 
and  spectacularly  treacherous  character  of  the  course,  the 
plucky  English-Italian  led  the  field  with  his  French  car  for 
three-quarters  of  the  race.  His  average  for  the  300.3  miles, 
comprising  seventy-seven  laps  of  the  3.8489-mile  course,  was 
67.3  miles  per  hour,  a  terrific  pace  when  the  condition  of  the 
track  is  considered. 

Wilcox  Again  Second 

And  the  most  remarkable  thing  of  the  race  was  that  Wil- 
cox, whose  Stutz  finished  second  last  Saturday  in  the  Grand 
Prize,  was  Birain  second  in  today's  contest  with  an  average 
speed  of  65.6  miles  per  hour.  Thus  both  first  and  second 
went  to  the  same  men  who  won  these  positions  in  the  Grand 
Prize. 

Those  who  thought  that  Resta  won 
because  of  a  fluke  and  the  withdrawal 
of  many  of  the  best  drivers  in  the  Grand 
Prize  are  silent.  Nothing  but  praise  is 
now  heard  for  the  unassuming  little 
driver  who  has  captured  in  his  first 
races  on  American  soil,  the  most  coveted 
trophies  of  the  automobile  racing  game. 

Pullen  la  Third 

Pullen,  the  world's  speed  record 
holder,  won  third  place  in  the  Mercer, 
after  having  furnished  for  the  specta- 
tors the  greatest  thrills  of  the  day.  He 
and  Resta  drove  side  by  side  down  the 
planks  in  front  of  the  grandstand  time 
after  lime.  The  crowds  yelled  their  ap- 
proval, both  having  their  supporters, 
but  none  of  the  cheering  thousands 
realized  that  Pullen,  though  he  was 
racing,  was  a  full  lap  behind.  His 
average  speed  was  65.3  miles  per  hour. 

DePalma,  twice  winner  of  the  Van- 


Tabular  Story  of  the  Vanderbilt 
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Howard  Wilcox  In  the  Stutz  which  wag  gecond  In  both  Vanderbilt  and  Grand  Prlza  racee 
■t  the  Panama-Paclftc  Exposition 
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derbilt  Cup,  finished  fourth,  driving  a 

careful,  cautious  race,  never  speeding 

more  than  was  necessary,  and  taking 

every  turn  with  a  good  allowance  for 

safety.   The  wisdom  of  this  was  shown 

when  his  competitors  began  rolling  into 

their  pits,  either  out  of  the  race  entirely 

or  out  for  repairs  until  all  chance  at 

the  money  was  gone. 

Billy  Carlson,  in  the  Maxwell,  drove 

a  similar  race,  though  he  did  not  even 

appear  to  be  in  the  winning  class  until 

long  after  the  sixtieth  lap.  Little  atten- 
tion was  paid  him  by  the  crowds;  only 

the  experts  in  the  Maxwell  pits  saw 

what  he  was  doing  and  signalled  their 

approval. 

One  serious   accident   marred  the 

day's  sport.  Bob  Burman,  a  post  entry 

driver  who  drove  the  car  vacated  by 

Grant  when  he  aligned  himself  with 

the  Case  forces,  turned  turtle,  both 

Burman  and  his  mechanician  being 

injured.      Burman's    injuries  were 

slight  and  after  being  attended  at  the 

emergency  hospital  on  the  grounds, 

he  and  his  wife  went  back  to  watch 

the  finish.  Joe  Cleary,  the  mechan- 
ician, suffered  fractures  of  the  thigh 

and  two  broken  ribs.     A  spectator 

was  injured  when  the  Edwards  Spe- 
cial threw  a  tire  in  taking  one  of  the  turns  at  high  speed. 

Tom  Alley  lost  control  of  the  Duesenberg  in  the  thirty- 
seventh  lap  and  tore  through  a  fence  barricade  for  a  distance 
of  150  feet  Both  Alley  and  his  mechanician  saved  them 
selves  by  crouching  in  the  hood  of  the  car.  O'Donnell,  driving 
the  other  Duesenberg,  was  also  wrecked.  His  car  skidded, 
jumped  a  bale  of  hay  and  turned  over.  The  two  racers  picked 
themselves  up,  badly  bruised,  but  delighted  to  find  themselves 
still  alive.  The  car  was  damaged  considerably,  but  went  on 
its  own  power  back  to  the  pits.  Harry  Grant,  driving 
Cooper's  car,  the  big  Case,  was  the  victim  of  a  peculiar 
accident.  He  came  to  the  pit  for  gasoline,  but  due  to  a 
mistake,  the  gasoline  tank  was  filled  with  water.    The  car 


Eddie  Pui, en  who  wen  third  place  In  the 
Vanderbilt  Cup  race,  furnishing  the  greatest 
thrilli  of  the  day 


and  the  former  relinquished  his  lead  in 
the  twentieth  lap. 

Nerve-Racking  Pursuit 

Then  the  race  between  Resta  and 
Pullen  began.  It  was  almost  nerve 
racking,  that  steady,  humming  pursuit. 
Pullen  was  first  across  the  finish  line 
after  Kesta  and  was  hailed  as  second 
place  man,  but  when  the  time  allowance 
was  estimated,  Wilcox,  the  next  fin- 
isher, was  given  second.  Just  a  minute 
and  1  second  separated  first  and  second 
place.  Barney  Oldfield,  always  a  fa- 
vorite, puffed  in  after  a  steady  race 
and  much  engine  trouble,  in  seventh 
place.  Dishrow,  fifth  in  the  Grand 
Prix,  came  eighth   today.     In  every 


Equipment  on  Cars  in  Vanderbilt  Race  in  Order  of  Finish 
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way  the  Vanderbilt  was  what  the  Grand  Prix  was  not.  Fair 
weather,  a  large  crowd  and  dry  track  made  the  Vanderbilt 
a  race,  not  a  dismal  mud  fest.  In  spite  of  the  forebodings 
expressed  last  week  by  drivers  and  spectators  the  classic  of 
automobile  racing  was  a  success. 

An  interesting  feature  of  the  race  is  the  fact  that  Resta 
used  the  same  Nassau  tires  with  which  the  machine  was 
equipped  in  the  Grand  Prize  race  the  week  before. 


lasted  half  a  lap  then  went  out. 
-of    various    kinds  gradually 
eliminated  the  field  after  the 
first  twenty  rounds. 

80  M.P.H.  on  Straightaways 

For  the  first  ten  laps  the 
speed  was  excessive.  Alleyaver- 
aged  close  to  70  miles  on  hour 
for  five  laps,  which  meant  over 
80  on  the  straightaways.  But 
the  other  drivers  were  not  to 
be  led  on  by  such  reckless  work 
and  held  to  a  steady  gait.  Resta 
especially,  refused  to  be  excited 
by  the  lead  of  other  cars.  He 
drove  a  monotonous,  steady 
race  varying  but  a  few  seconds 
each  lap.  He  and  his  car  re- 
sembled in  their  humming 
speed  a  huge  bumblebee  intent 
on  reaching  home.  Nothing 
could  turn  them  aside,  nothing 
could  stop  them.  The  effect  on 
the  drivers  behind  them  must 
'have  been  disheartening.  Res- 
•la's  pace  soon  told  on  Alley 


Minor  accidents  and  trouble 


A  4. 


Barney  Oldfield's  Maxwell  paaaing  the  column   of  progress  during  the  Grand  Prize  Race  at  San 
Francisco,  February  27.    Barney  Oldfield  flniehed  seventh  In  the  Vanderbilt 


Goo<; 
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The  Winning  of  the  Grand  Prize 


How  Resta,  the  Dark  Horse, 

Took  the  Race — 
A  Speed  Duel  with  Death — 
Thrills  on  Every  Lap 

By  A.  O.  WaddcU 


The  high-powered  racers  lined  up  Juit  before  the  (tart  of  the  Grand  Prlte  race  at  the  Panama-Pacific  Exposition,  February  Z7 


SAN  FRANCISCO,  CAL.,  March  2— The  clicking  of  the 
telegraph  instruments  in  the  press  stand  stopped  for  a 
moment,  and  in  the  pause  an  operator  leaned  back  in 
his  chair  and  said,  "Gee,  he  was  a  fifty  to  one  shot  before  the 
race!    Resta  certainly  fooled  me." 

The  words  of  this  operator  sum  up  the  condition  of  mind 
of  half  of  those  who  saw  a  comparatively  unknown,  and  at 
least  unheralded  driver,  carry  away  one  of  the  most  coveted 
cups  of  the  automobile  racing  world.  But  not  a  soul  who 
saw  the  nervy,  skillful  driving  of  the  English-Italian  had 
aught  but  praise  for  him.  His  skill  was  acknowledged;  it 
was  too  evident  to  be  otherwise.  But  the  real  admiration 
of  the  crowd  was  of  a  different  sort.  It  was  similar  to  the 
admiration  of  a  small  boy  for  the  man  who  leaps  the  gap 
on  a  bicycle.  It  was  a  mixture  of  wonder  and  amazement 
at  the  audacity  of  the  driver  whose  fearlessness  carried  him 
at  breakneck  speed  over  a  course  where  death  continually 
lurked. 

How  Resta  Felt 

Resta  very  naively  says,  "In  such  rotten  weather  the  course 
was  hard  to  drive."  He  might  have  said  much  more.  He 
might  have  told  of  the  terrible  beating  of  the  rain  in  his  eyes 
and  face,  for  water  coming  with  a  57-mile  head  has  a  sting 
to  it.  He  might  have  said  something  of  the  sensation  of 
driving  through  a  lake  at  close  to  a  mile  a  minute  pace  and  of 
the  regular  drenchings  which  came  with  each  lap.  Then- 
are  many  thing*  each  driver  who  stayed  fifty  laps  could  tell, 
but  Resta  merely  says  "the  course  was  hard  to  drive."  No 
wonder  Resta  is  the  hero  of  San  Francisco. 

True,  he  had  good  luck.  He  came  to  the  pit  but  twice,  once 
for  gasoline  and  oil,  again  to  change  to  non-skid  tires.  He 
made  no  mechanical  adjustments  and  the  car  was  running  as 
sweetly  at  the  finish  as  at  the  start. 

But  in  this  sort  of  race  it  is  not  the  machines  which 
interest  so  much,  for  they  hardly  had  a  chance  to  warm 
themsetves  by  speed,  but  it  is  the  human  being  who  can  en- 
dure hour  after  hour  and  give  every  vestige  of  his  strength 


to  the  gamble  between  winning  speed  and  lurking  death.  That 
is  what  lends  the  human  touch  and  that  is  what  makes  the 
remembrance  of  the  race  rest  not  alone  with  one  car  or 
another  but  with  the  men  who  stayed  in.  It  was  not  so  much 
a  race  of  cars  and  speed  as  it  was  a  race  of  men.  The  man 
who  was  willing  to  take  the  most  chances  and  who  had  the 
stamina  and  strength  to  withstand  the  cold  and  beating  rain 
looms  far  greater  in  the  popular  mind  than  the  actual  per- 
formance of  the  machines. 

The  Course 

Rain  had  fallen  until  3  days  before  the  race  and  by  the 
time  the  course  had  been  put  into  condition  the  drivers  had 
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just  2  good  days  in  which  to  prac- 
tice. The  planks  which  had  been 
horriedly  put  down  to  cover  the 
portion  of  the  track  not  paved  were 
warped  and  twisted  from  the  rain 
and  sun.  A  crew  set  to  work  to 
tear  up  the  most  dangerous  parts 
and  to  place  new  underpinning  in 
the  mire  below.  When  this  work 
was  done  the  planks  were  hewn 
and  cut  until  they  approximated 
smoothness,  but  even  this  failed  to 
remove  the  roughness. 

Though  the  unevenness  of  the 
boarded  section  was  bad  enough 
at  the  start,  it  was  made  far  worse 
when  the  rain  began.  The  partly 
dried  earth  underneath  took  the 
water  readily  and  pounding  cars 
churned  the  mud  into  a  thin 
greasy  liquid.  When  a  car  would 
reach  the  boarded  track  each  in- 
dividual plank  seemed  to  take  a 
delight  in  spitting  muddy  phlegm 

at  the  occupants.  The  continual  poundings  soon  loosened 
the  planks  and  in  several  places  they  settled  slowly  into  the 
mud,  making  dips  and  dives  over  which  the  cars  hurdled  like 
runaway  roller-coasters.  Someone  on  the  grandstand,  who 
was  cheerful,  though  wet,  said  that  it  was  the  first  time  that 
he  ever  saw  a  100-horRepower  automobile  do  the  tango.  And 
the  way  the  machines  slid  and  hopped  down  that  bumpy 
track  was  not  unlike  some  of  the  gyrations  of  the  modern 
dance. 

Greasy  Pavements 

Oil  and  water  combined  to  make  the  paved  stretches  des- 
perately dangerous.  Jim  Parsons  found  himself  and  his  car 
whirling  wildly  around  and  coming  to  a  stop  headed  straight 
for  the  bay.  O'Donnell,  in  his  Ducsenbcrg,  seemed  to  bear 
a  charmed  life.  He  took  the  greasy  right  angle  turns  with 
a  nonchalance  that  brought  him  within  an  inch  of  destruction. 
A  good  dozen  times  he  grazed  the  straw  embankments;  twice 
he  whirled  completely  around.  A  couple  of  others  shed  tires. 
Cable  drove  a  tire  from  his  Tahis  for  a  full  block.  An  inno- 
cent guard  attempted  to  capture  the  runaway  and  was 
promptly  bowled  over,  while  the  tire  continued  merrily  on 
its  way. 

ERY  FIVE  LAPS  IN  THE  GRAND  PRIZE  RACE 
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Dlibrow,  In  i  Simplex,  winner  of  fifth  place  In  the  Grand  Prize  race,  held  February  27.  followed 
by  Barney  Oldfitld,  taking  the  right  angle  turn  from  the  atralghtawey  on  the  Avenue  of  Palma  to 
the  Avenue  of  Progreae 

In  front  of  the  Philippine  building  on  one  of  the  turns  of 
the  course  spectators  were  kept  in  a  continual  fever  of  ex- 
citement. Disbrow  lost  control  of  his  Simplex  here  on  one 
occasion  and  landed  with  the  front  wheels  driven  into  a 
straw  pile.  A  quick  examination  of  the  car  showed  that  no 
damage  was  done  and  the  plucky  little  driver  was  off  again. 
Nikrent  had  a  narrow  escape  from  a  serious  accident  at  this 
same  spot.  He  literally  dived  into  the  pond  which  had  filled 
the  track  and  before  he  emerged  his  car  began  to  skid. 
Before  the  Mercer  stopped  it  had  ripped  out  a  section  of  the 
fence  along  the  track.  Nikrent  lost  no  time,  however,  and 
before  the  guards  could  reach  him  he  had  pulled  the  splintered 
pieces  loose  and  was  on  his  way. 

But  one  real  accident  marred  the  day.  Lou  Gandy  flew 
from  the  track  on  the  approach  to  the  Grandstand  straight- 
away and  dashed  into  the  bank.  Happily,  the  bank  was  wet 
and  soft  and  the  damage  was  confined  to  a  broken  steering 
gear  and  a  bent  axle.  A  black  cocker  spaniel  dog  was  the 
most  dangerous  thing  on  the  course  for  15  minutes  in  the 
afternoon.  The  dog  was  bewildered  by  the  roaring  machines 
and  dashed  wildly  up  and  down  the  track.  Fearing  their 
own  safety  more  than  that  of  the  dog  the  drivers  swerved 
from  side  to  side  to  avoid  the  animal.  Barney  Oldfield  came 
within  an  ace  of  giving  the  pup  his  final  joyride,  but  luck 
was  with  the  dog  and  he  escaped  to  edge  of  the  track  where 
he  was  leashed. 

Henry  Leaves  Peugeot  to  Design  Aviation  Motors 

Paris,  France,  Feb.  18 — M.  Henry,  designer  and  chief  en- 
gineer of  the  racing  department  of  the  Peugeot  company, 
has  severed  hiB  connection  with  that  concern  in  order  to  join 
the  Bari<]uand  company,  of  Paris,  for  whom  he  will  produce 
aviation  motors  to  be  used  on  French  aeroplanes  and  hydro- 
aeroplanes. These  new  motors  will  be  eight-cylinder  V-type 
of  the  same  general  design  as  the  Peugeot  racing  type.  Two 
models  are  to  be  built,  of  respectively  3.9  by  7.08  ins.  bore 
and  stroke  and  .1.6  by  6.4  ins.  bore  and  stroke.  These  dimen- 
sions correspond  to  the  191.1  Grand  Prix  Peugeot  which  won 
at  Amiens,  and  the  1914  Grand  Prix  cars  used  at  Lyons.  The 
larger  motor  will  develop  about  250  horsepower,  while  the 
smaller  will  show  200  horsepower.  This  is  a  higher  power 
than  usually  employed  on  French  aeroplanes,  where  the  tend- 
ency has  been  to  use  light-weight  rotary  Gnomes.  It  is  un- 
derstood, however,  that  the  motors  produced  by  the  ex-Peugeot 
engineer  will  be  fitted  only  to  the  new  nigger  types  of 
armored  aeroplanes. 

Tin-  .l.  |..irt  lire  of  Henry  miike*  a  twriou*  bretik  In  the  Peugeot 
racing-  camp.  The  extrjiortllnnry  MCWM  of  this  r:i<  (mk  team  ha* 
biTti  due  to  the  hnppy  combination  of  the  Inte  1'iiul  Zucvarelll,  n 
man  of  original  Ideas;  Henry,  an  engineer  of  grrnt  merit,  mid  the 
•kill  and  daring  of  the  nwe  drive™.  I  n'y  the  rare  driven,  nre  now 
left,  and  thry  nre  wuttt-ml  l>>  reuson  of  the  war. 
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Americans  Speed  Up  French  Factories 

Experts  Increase  Results  from  Machine  Tools  50  to  100  Per  Cent — Car  Plants 
Still  Making  War  Supplies — Makers  Fear  Difficulties  in  Resuming 
Car  Building  After  War — Expect  Large  Demand 

By  W.  F.  Bradley 

Special  Representative  of  The  AUTOMOBILE  with 
the  Allied  Annies  in  France 


PARIS,  Feb.  18.— Trade  conditions 
remain  brisk  in  the  French  auto- 
mobile industry  by  reason  of  the 
contracts  placed  by  the  army  authorities. 
There  is  very  little  similarity,  however, 
between  the  factories  as  they  exist  at  the 
piesent  moment  and  their  condition  a 
year  ago.  Entire  staffs  have  been 
changed.  When  the  war  broke  out  about 
85  per  cent,  of  the  men  in  the  French 
automobile  industry  were  immediately 
called  into  the  army.  The  15  per  cent, 
remaining  represented  men  beyond  the 
military  age  or  who  were  excused  mili- 
tary service  by  reason  of  some  physical 
disability.  After  about  6  weeks'  fighting 
a  complete  plan  wus  developed  by  which 
the  automobile  factories  should  supply 
war  material  to  the  army,  this  material 
to  comprise  guns  and  ammunition  as  well 
as  various  types  of  automobiles.  In  or- 
der that  this  work  could  be  carried  out 
the  heads  of  departments  and  a  certain 
number  of  workmen  had  to  be  released 
from  active  service  in  the  army  and  re- 
turned to  their  original  employment. 
The  men  released  were  not  sufficient  for 
the  work  in  hand  and  labor  has  been 
sought  in  every  available  quarter.  Many 


\ 


of  the  factories  around  Paris  are  employ- 
ing Belgian  soldiers  in  uniform.  These 
men  are  sent  from  the  front  in  order  to 
recuperate.  They  are  employed  in  the 
automobile  factories  for  a  few  weeks, 
where  regular  hours,  good  food  and  com- 
fortable lodging,  together  with  the  satis- 
faction of  drawing  a  better  wage  than 
the  soldier's  pay,  put  them  again  in  con- 
dition for  taking  up  their  place  in  the 
fighting  line.  These  men  may  continue 
this  work  after  the  war. 

Hanker  as  Stoker 

Skilled  Belgian  artisans  also  find  ready 
employment  in  the  French  automobile 
factories.  Many  of  the  factory  laborers 
are  also  Belgians.  Some  of  these  men 
possess  an  excellent  education  and  held 
important  positions  in  their  own  country 
before  the  war.  They  are  glad  to  handle 
a  shovel  pending  the  termination  of  hos- 
tilities. In  the  Renault  factory  a  former 
Belgian  bank  manager  was  pointed  out 
to  me  in  the  role  of  a  stoker;  and  in  the 
Darracq  works  a  rich  Belgian  who  had 
lost  everything  but  his  six-cylinder  auto- 
mobile was  handling  shells  as  they  came 
out  of  the  hardening  furnace.   The  auto- 
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Open  air  automobile  repair  workshop  behind  the  French  llnei 


mobile,  although  nominally  his  property, 
was  not  available  for  his  use  or  sale,  for 
it  was  held  up  at  Dunkirk  by  the  army 
authorities,  who  refuse  to  allow  any 
civilians'  cars  to  leave  that  town  on  any 
pretext  whatever. 

Busy  on  War  Material 

All  through  the  winter  the  French 
authorities  have  been  making  full  use  of 
the  automobile  factories  for  the  produc- 
tion of  shells,  machine  guns,  trench  mor- 
tars, aeroplane  darts  and  bombs.  So 
thoroughly  has  this  work  been  organized 
that  the  Allied  forces  have  as  many  guns 
as  they  can  possibly  employ  and  a 
greater  quantity  of  ammunition  than  is 
likely  to  bo  exhausted  under  the  most 
prolonged  and  severe  fighting.  The  most 
important  item  in  the  automobile  fac- 
tories order  is  the  production  of  75  mm. 
shells  and  shrapnel.  Although  the  mines 
and  steel  and  iron  works  in  the  north  are 
occupied  by  the  enemy,  there  has  been  no 
holdback  in  the  product.  Steel  bar  has 
been  supplied  very  largely  from  England, 
the  supply  always  being  sufficient  to  keep 
the  factories  running  at  full  pressure, 
and  the  stock  in  reserve  at  present  time 
being  sufficient  for  several  weeks  ahead. 
The  shells  are  machined,  hardened,  tested 
for  hardness  and  also  under  hydraulic 
pressure,  and  sent  away  daily  to  the  gov- 
ernment powder  factories  to  be  charged. 
The  exact  nature  of  the  steel  employed 
is  a  secret  not  revealed  to  the  factory 
engineers. 

Buy  American  Machine  Tools 

The  activity  of  French  automobile  fac- 
tories on  army  contracts  has  had  its  in- 
fluence on  American  machine  tool  (inns. 
The  head  of  one  of  the  best  equipped  au- 
tomobile factories  in  France  told  me  that 
he  had  spent  more  money  with  American 
machine  tool  makers  during  the  last  4 
months  than  at  any  corresponding  period 
of  his  firm's  history.  The  activity  in  the 
American  machine  tool  business  is 
clearly  visible  at  the  docks  of  the  leading 
French  ports.  America  has  this  business 
practically  in  her  own  hands,  for  Eng- 
land is  barely  able  to  meet  her  own  re- 
quirements, the  French  supply  is  low  and 
Germany  is  obviously  out  of  the  market. 


Digitized  by  Google 


March  11,  1915 


THE  AUTOMOBILE 


451 


When  getting  in  new  American  machin- 
ery several  of  the  French  factories  have 
at  the  same  time  engaged  the  services  of 
American  experts  in  high-speed  produc- 
tion. The  works  manager  of  one  auto- 
mobile factory  told  me  that  his  American 
expert  was  getting  from  50  to  100  per 
cent,  more  out  of  his  machinery  than  it 
had  ever  been  possible  for  them  to  pro- 
duce under  the  best  conditions.  Formerly 
it  was  impossible  to  get  the  workmen  to 
run  the  machines  to  their  full  capacity. 
Objections  were  made  which  the  factory 
managers  were  unable  to  meet,  or  if  the 
machines  were  speeded  up  the  men  would 
change  the  speeds  back  again.  The  ex- 
pert knows  what  the  machines  can  do, 
shows  the  machine  tender  how  to  do  it, 
and  insists  on  it  being  done  all  the  time. 
This  speeding  up  has  been  rendered 
easier  by  reason  of  the  uniform  nature 
of  the  work  for  the  army. 

Special  Hardening  Plants 

Special  hardening  plants  have  been 
laid  down  in  the  leading  automobile  fac- 
tories. The  furnaces  are  specially  de- 
signed to  deal  with  shells.  The  furnace, 
which  is  heated  with  crude  oil,  has  an  in- 
clined floor,  down  which  the  train  of 
■hells  rolls  gradually,  the  furnace  being 
constantly  fed  at  the  upper  end,  and  the 
15  minutes  necessary  to  travel  from  the 
upper  to  the  lower  end  being  sufficient  to 
heat  the  shells  to  the  required  temper- 
ature. In  this  way  the  furnaces  are  con- 
stantly fed,  day  after  day  and  night 
after  night,  while  the  treated  shells  are 
being  withdrawn  at  the  rate  of  about  one 
every  2  seconds.  The  hardening  plants 
used  for  varied  automobile  work  were 
not  usually  suitable  for  the  treatment  of 
■hells,  thus  these  special  plants  have 
been  laid  down  in  record-breaking  time. 

Track  Plants  Rushed 

Those  automobile  factories  specializing 
in  trucks,  or  having  facilities  for  ar- 
mored cars,  motorbuses,  automobile 
searchlights,  meat  wagons,  tractors,  and 
the  special  types  of  machines  required  in 
army  service,  have  received  as  many  or- 
ders as  they  can  execute.  Touring  car 
firms  have  been  given  big  repair  con- 
tracts for  both  the  British  and  the 
French  armies.  Darracq,  for  instance, 
has  taken  over  a  big  contract  for  the  re- 
pair of  touring  cars  and  trucks  belong- 
ing to  the  British  Army.  Not  being 
fitted  up  to  handle  trucks  as  a  complete 
unit,  motors,  gearboxes,  axles,  etc.,  arc 
sent  separately  from  the  army  repair 
depot,  the  necessary  repairs  and  tests 
are  carried  out  in  the  factory,  and  the 
units  sent  back  to  the  army  shops  for 
assembly. 

Cars  in  Good  Condition 

Touring  cars  and  ambulances  are  sent 
complete.  Whatever  the  nature  of  the 
car,  whether  it  has  a  bent  steering 
knuckle  or  has  been  lying  in  the  bottom 


Above — Entrance  to  French  trcnehea  In  the  Argonne  foreeta.     Albert  Guyot'e  Panhard 

llmouelne  In  the  background 
Below— Staff  ofllcere  on  a  round  of  Inapectlon  of  the  French  trenchea  In  the  Argonne  dlatrlct 


of  a  ditch  for  2  months,  the  British  army 
authorities  insist  on  cylinders  being 
lifted,  pistons  scraped,  crankrases  and 
gearboxes  flushed,  all  external  oil  and 
dirt  removed,  and  all  working  parts  lu- 
bricated. This  guarantees  every  car  go- 
ing out  of  the  repair  shop  in  good  run- 
ning condition,  and  it  makes  possible  the 
detection  of  defects  which  the  driver 
may  have  overlooked  or  omitted  to  re- 
port. 

Hard  to  Resume  Car  Building 

While  the  heads  of  factories  are  satis- 
fied with  present  conditions,  they  are 
looking  ahead  with  a  little  apprehension. 
The  present  effort  has  been  made  in  or- 
der to  give  the  Allies  a  decided  advan- 
tage in  guns,  ammunition,  and  all  kinds 
of  motor  transport  for  the  huge  united 
effort  which  will  be  made  to  drive  the 
German  armies  out  of  France  and  Bel- 
gium into  their  own  country.  The  mate- 
rial position  of  the  Allies  has  been  so 
strengthened  during  the  past  few  months 
that  it  is  inconceivable  that  their  for- 
ward movement  should  fail.  When  this 
movement  has  been  carried  out  the 
special  work  of  the  automobile  factories 
will  have  been  brought  to  a  close  and 
manufacturers  will  be  faced  with  the 
delicate  problem  of  switching  over  from 
the  making  of  shells  and  guns  to  the 
production  of  cars.    It  was  easier  to 


change  from  cars  to  shells  than  it  will 
be  to  change  back  from  shells  to  cars. 
When  the  first  change  was  made  definite 
orders  with  the  government's  backing 
were  in  hand.  When  car  production  has 
to  be  resumed  conditions  will  be  inter- 
woven with  the  general  trade  conditions 
of  the  entire  world.  There  will  also  be 
the  special  problem  of  getting  forging*, 
castings,  special  steels  and  various  com- 
ponents from  the  iron  and  steel  district 
of  northern  France  so  long  held  by  the 
enemy.  Nobody  can  say  exactly  what 
trade  and  manufacturing  conditions  will 
be  when  the  war  orders  arc  withdrawn. 
Hence  a  certain  amount  of  anxiety  on 
the  part  of  the  heads  of  factories. 

Big  Demand  Expected 

Some  of  the  most  capable  men  in  the 
industry  are  so  convinced  that  there  will 
be  a  big  demand  for  cars  immediately 
after  the  war  that  they  are  doing  every- 
thing possible  to  increase  their  stocks. 
The  retail  price  of  several  makeR  of  cars 
has  been  increased  from  5  to  10  per  cent 
und  in  other  cases  the  usual  trade  dis- 
count has  been  abolished.  Foreseeing  a 
shortage  in  Europe  of  raw  and  partly 
finished  material,  some  French  automo- 
bile directors  have  made  or  are  making 
arrangements  for  American  supplies,  de- 
livery to  be  made  immediately  after  the 
war. 
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Three  Broad  Classes  of  Brakes 

Diagonal  Braking  System  Is  Most  Effective  But  Requires  Complicated  Mechan- 
ism— Transmission  Type  Powerful  with  Small  Area — Experiments 
with  Hydraulic  Brakes — How  Wear  Is  Compensated 

By  A.  Ludlow  Clayden 


MORE  attention  has  been  Riven  to  the  propelling  thun  to 
the  arresting  parts  of  automobile  anatomy.  Motors 
and  transmissions  have  improved  out  of  all  rwog- 
nilion  while  the  almost  more  important  brakes  have  been  left 
severely  alone;  accelerative  power*  have  increased  enor- 
mously, but  the  retarding  force*  at  a  driver'*  disposal  are 
usually  no  better  than  they  were  years  ago. 
What  aro  the  qualities  desired  in  a  brake? 

1.  It  should  stop  the  automobile  in  the  minimum  distance. 

2.  It  should  be  durable  so  as  to  retain  it*  power. 

3.  It  should  be  easy  to  apply  so  that  a  woman  can  have 
the  same  power  of  safety  as  a  man,  for  she  has  already  the 
same  power  for  speed. 

4.  The  action  should  be  free  from  jerks  at  all  times. 

6.  Rapid  stopping  should  not  affect  steering. 
0.  Adjustment  for  wear  should  be  very  easy. 

7.  There  must  be  ample  protection  from  mud  or  oil. 

8.  Minimum  attention  must  be  required  for  maintenance 
of  efficiency. 

There  are  three  brake  systems: 

All  brakes  on  rear  wheels. 

Pair  on  rear  wheels  and  one  on  transmission. 

Pair  on  rear  wheels  with  second  pair  on  front  wheels. 

The  advantage  of  the  first  is  that  no  braking  stresses  are 
thrown  upon  the  axle  gearing,  though  this  is  of  small  im- 
portance in  these  days,  whatever  it  may  once  have  been.  The 
advantage  of  the  second  is  that  small,  light  drums  only  are 
needed  on  the  wheels,  and  the  gearbox  brake  is  easy  to  pro- 
tect or  to  adjust  while  having  greater  power  in  proportion  as 
it  is  geared  up  by  the  bevels.  The  third  has  the  advantage 
that  great  power  can  be  combined  with  minimum  effect  upon 
the  course  of  the  car  over  greasy  surfaces. 

To  take  the  whole  theory  of  front  wheel  braking  would 
require  a  great  deal  of  space  and  serve  no  very  useful  pur- 


rig,  1—  Ordinary  method  of  compensating  brakes  by  balance  beam. 
Pull  I*  applied  at  center  of  beam  and  la  divided  between  the  two 
brake  rode  In  proportion  to  the  resistance  ottered,  so  that  It  one 
brake  comes  on  first  the  other  l>  pulled  Into  action  Instantly 


pose  but  it  is  roughly  as  follows.  Putting  on  a  front  wheel 
brake  tends  to  lock  the  front  wheel  and,  if  we  suppose  that 
the  wheel  does  not  slip  along  the  ground,  it  is  easy  to  see 
that  there  will  be  an  effort  made  to  lift  the  back  of  the  car 
off  the  ground.  This  means  that  the  effect  of  front  brake 
application  is  to  increase  the  pressure  between  the  front 
wheels  and  the  road  by  throwing  the  weight  forward.  Now 
the  amount  of  force  that  can  be  applied  to  a  brake  before 
wheel  lock  begins  depends  upon  the  pressure  of  the  wheel  on 
the  ground,  and  the  front  brake  is  powerful  because  it  has 
the  inertia  of  the  car  to  help  it.  There  is  no  such  Bction  with 
a  back  brake,  so  a  front  brake  has  more  stopping  power  than 
any  kind  of  rear  wheel  arrester. 

It  may  be  accepted  as  a  fact  that  the  arrangement  wherein 
the  brakes  are  linked  diagonally  is  the  best.  In  this  system 
the  left  side  front  brake  and  right  side  rear  one  are  inter- 
connected and  actuated  by,  say  the  pedal;  while  the  other 
two  brakes  are  operated  simultaneously  by  the  hand  lever. 
The  reason  for  this  is  that  one  then  has  always  two  wheels, 
one  in  front  and  one  behind,  free  to  roll,  and  it  is  only  a 
rolling  wheel  that  is  of  use  to  steer  with.  This  diagonal 
system  is  expensive  to  make  and  not  easy  to  design  so  that 
all  the  mechanical  difficulties  attendant  upon  front  wheel 
brake  operation  are  overcome.  It  is  trouble  in  getting  the 
connections  rigid  and  reliable  that  has  caused  several  makers 
to  abandon  the  front  wheel  system  after  using  it  a  short 
while.  Also  there  is  danger  in  having  a  pair  of  front  wheel 
brakes  that  operate  simultaneously  because,  if  the  wheels 
should  be  locked  by  too  vigorous  an  application,  then  all 
steering  power  is  lost  and  the  car  slides  straight  forward. 

If  front  wheel  braking  is  ever  to  become  popular  it  is  the 
diagonal  system  that  attracts,  but  the  manufacturing  draw- 
backs are  seriously  in  the  way,  though  the  immense  success 
of  the  front  wheel  brakes  used  on  the  cars  in  the  French 


Fig.  1— A  small  differential  gear  can  be  substituted  for  the  bal- 
ance beam  and  gives  smoother  action,  but  It  Is,  of  course,  more 
expensive,  and.  as  a  result.  Is  found  only  on  comparatively  few 
high. priced  cars.    The  illustration  shows  thla  arrangement 


Digitized  by  Google 


11,  ltis 


THE  AUTOMOBILE 


Grand  Prix  last  your  would  certainly  have  had  an  effect  in 
Europe  had  the  1915  designs  come  out  in  the  ordinary  way. 

Figure  1  shows  the  mechanism  of  the  Argyll  front  wheel 
brake  and  it  is  easy  to  see  that  there  ore  a  good  many  parts, 
and  the  manufacturing  difficulty  can  be  appreciated. 

Compensation 

When  a  single  brake  is  used  on  the  propeller  shaft  the 
differential  takes  care  of  the  distribution  of  force  to  the  two 
wheels  equally,  but  this  kind  of  compensation  has  a  disad 
vantage,  in  that  if  the  adhesion  of  the  two  wheels  is  greatly 
different,  that  with  the  lightest  grip  on  the  road  may  actually 
be  caused  to  revolve  backwards.  This  is  shown  by  jacking 
up  the  rear  axle  and  then  turning  one  wheel  while  the  brake 
is  holding  the  drive  shaft  from  turning.  Still  it  is  only  on 
very  rare  occasions  that  this  reverse  motion  happens  and  it 
is  not  therefore  a  cause  of  much  added  tire  wear. 

When  there  are  a  pair  of  brakes  one  in  each  rear  wheel 
they  may  be  compensated  by  applying  the  pull  of  the  pedal 
or  lever  to  the  middle  of  a  short  beam,  the  brake  operating 
rods  being  attached  to  the  ends  of  the  beam,  as  shown  in  Fig. 
2.  If  this  ie  not  done  the  task  of  adjusting  the  brakes  is 
rendered  a  good  deal  more  delicate  than  it  needs  to  be.  On 
a  few  high  priced  cars  the  beam  arrangement  is  replaced  by 
a  diminutive  differential  gear  because  the  action  is  smoother 
and  a  much  larger  range  of  equalization  is  given;  this  device 
is  shown  in  Fig.  3. 

It  is  hardly  necessary  to  remark  that  brake-operating  rods 
are  made  straight  on  all  well  designed  cars,  because  a  bend  in 
a  rod  means  that  it  will  be  springy  and  spring  means  loss  of 
power. 

Brake-Shoe  Patterns 

In  order  that  the  surfaces  of  the  brake  shoes  may  wear 
evenly  the  mechanism  ought  to  be  such  that  the  shoe  presses 
with  equal  intensity  upon  the  drum  and  does  not  bear  harder 
at  one  end  than  the  other.  This  cannot  be  done  completely 
with  the  ordinary  expanding  brake,  since  the  spreading  cam 
opens  the  shoes  on  a  hinge  and,  obviously,  the  ends  of  the 
shoes  next  to  the  hinge  will  be  the  first  parts  to  make  contact 
with  the  drum.    Another  trouble  with  the  expanding  brake, 


Fig.  5— Left— A  device  to  overcome  the  trouble  llluttrited  In  Fig. 
4.  Instead  of  a  spreading  cam  the  toggle  link  la  uied  aid  thle  bal- 
ances one  shoo  against  the  other  on  the  same  principle  as  the 
balance  beam  compensates  pull  on  rode.  Fig.  6— Right— Method 
used  on  French  car  to  compensate  for  unequal  cam  action  by  off- 
eettlng  the  lining  pads  on  the  brake  shoee 

Fig.  7  Below — Diagram  showing  the  elemente  of  the  "locomotive" 

type  brake  In  which  the  ehoea  approach  the  drum  squarely  and  make 
contact  over  their  whole  facee  simultaneously.    This  Is,  of  course, 


Fig.  1— Argyll  front  wheel 
ahaft  from 

line  as  steering 


that  leverage  Is 
same 
brake  le  on 

shown  in  Fig.  4,  is  that  the  action  of  the  cam  brings  one 
shoe  into  action  faster  than  the  other  since  the  top  of  the 
cam,  in  pressing  the  shoe,  moves  along  a  larger  circle  than 
does  the  bottom  part  This  action  lessens  as  the  cam  ap- 
proaches the  middle  position,  but  the  tendency  is  to  throw  all 
the  work  of  gentle  braking  on  the  one  shoe.  In  Fig.  5 
there  is  shown  a  way  of  overcoming  unequal  cam  action  by 
connecting  the  free  ends  of  the  brake  shoes  through  a  toggle 
arm.  This  distributes  the  pressure  equally  between  the  two 
shoes  at  all  times  and  completely  does  away  with  any  in- 
equality in  pressure.  Of  course,  it  is  slightly  more  costly 
than  the  usual  construction  and  it  may  perhaps  be  questioned 
whether  the  extra  partR  are  really  worth  while.  A  clever  at- 
tempt to  overcome  this  is  used  on  a  small  De  Dion  car  where- 
in the  brake  lining  is  applied  closer  to  the  hinge  pin  on  one 
side  than  on  the  other;  this  tending  to  balance  the  hastening 
action  of  the  hinge  against  the  retarding  action  of  the  cam  as 
is  made  clear  by  Fig.  6.  These  little  points  are  of  most  im- 
portance when  the  brake  surfaces  are  all  metal  and  do  not 
matter  very  much  if  a  woven  fabric  is  employed,  since  the 
comparative  softness  and  compressibility  of  the  material 
evens  up  the  action.  With  an  external  transmission  brake 
it  is  possible  to  use  balanced  shoes  like  those  of  a  railroad 
brake  and  this  has  been  found  the  best  type  for  London  taxi- 
it  permits  extremely  quick  and  facile  renewal 
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Fig.  8 — Tranamlaalon  brake  with  two  fulcrum  pint,  contracted  by 
the  face  came  eeen  on  the  top  ehaft.  Thla  le  almpler  than  the  type 
ehown  In  Fig.  7  and  practically  Juat  ae  good.  It  makee  a  moat  eat  la - 
factory  and  amooth  acting  brake 


Fig.  10— Left— Hand  nut  for  enabling  the  length  of  the  brake  rod 

ktver  on  the  ehaft  of  the  apreadlng  cam  to  allow  the  lever  to  be 
returned  to  the  upright  poaltlon  of  greateat  effectlveneee,  when 
the  ahoea  are  let  down  by  wear 


of  the  shoes.  Figure  7  is  a  diagram  of  such  a  brake  and 
Fig.  8  shows  a  way  of  obtaining  almost  as  equal  an  engage- 
ment by  using  two  fulcrum  pins  instead  of  swinging  both 
■hoes  from  the  same  pin. 

Most  manufacturers  And  that  the  outside  type  of  trans- 
mission brake  is  too  costly  and  it  cannot  be  inclosed,  which  is 
alwnys  a  disadvantage.  They  therefore  prefer  to  use  a  pair 
of  expanding  shoes  of  the  same  pattern  as  those  in  the  rear 
wheel  drums,  and  if  these  are  of  good  width  the  action  is 
practically  as  smooth.  When  such  a  design  is  employed, 
however,  care  should  be  taken  to  arrange  the  drum  so  that  it 
can  be  detached  without  taking  down  the  universal,  for  other- 
wise access  to  the  shoes  for  renewing  their  linings  will  be 
difficult  and  costly  in  the  repair  shop. 

The  most  satisfactory  transmission  brakes  are  not  very 
targe  in  diameter,  but  arc  very  wide. 

Good  Points  of  Transmission  Brake 

The  chief  advantage  of  the  transmission  brake  is  that  it 
is  powerful  by  comparison  with  the  pedal  pressure  needed 
to  apply  it  and  is  therefore  in  accordance  with  requirement 
No.  3.  It  is  also  easy  to  supply  a  very  handy  and  quick 
adjusting  handle,  so  filling  requirement  No.  (i.  It  is  also  pos- 
sible to  give  complete  protection  in  accordance  with  No.  7. 
By  making  it  comparatively  small  in  diameter  and  of  con- 
siderable width,  it  fulfils  all  the  other  requirements  except 
No.  5,  for  in  this  respect  it  is  a  little  inferior  to  brake?  on 

RcAr  W^ht?-?!  BrBftCtt 

The  rear  wheel  brakes  need  to  be  as  large  as  possible,  the 
limiting  factors  being  weight  and  the  amount  of  space  avail- 
able.   Roughly  speaking  power  is  determined  by  diameter 


and  durability  by  width,  but  the  diameter  must  be  small 
enough  to  keep  the  drum  off  the  road  when  the  tire  is  running 
in  a  rut.  Still  it  should  not  be  forgotten  that  every  inch 
added  to  the  diameter  means  less  efTort  is  needed  to  provide 
a  given  retardation.  Another  point  in  design  that  is  too  often 
neglected  is  that  the  spreading  cams  should  be  large  enough 
to  allow  the  bulk  of  the  lining  to  be  used  up.  In  very  many 
brakes  the  adjustment  is  at  the  end  of  its  travel  long  before 
the  linings  are  worn  out,  and  this  means  that  the  owner  of  the 
automobile  is  put  to  unnecessary  expense  for  relining. 

Adjustment  of  brakes  should  be  possible  at  two  points  in 
the  linkage,  the  first  being  at  the  extremities  of  the  pull  rods 
where  they  connect  to  the  ram  levers,  and  the  second  at  the 
point  where  the  levers  are  pinned  to  the  shafts  of  the  cams 
This  is  because  the  lever  ought  to  be  upright  and  in  the  posi- 
tion of  greatest  mechanical  advantage  when  the  brake  is  hard 
on,  and  if  wear  allows  the  lever  to  come  more  forward,  lever- 
age, and  so  power,  is  lost;  this  is  explained  by  Fig.  9. 
Methods  of  providing  easy  hand  adjustment  without  the  need 
for  tools  arc  shown  in  Figs.  10  and  11. 

A  detail  of  brakework  that  sometimes  gives  trouble  is  the 
pull-off  spring  between  the  shoes,  since  this  is  liable  to  lose 
power  through  rusting.  On  one  European  car  the  usual 
helical  spring  is  replaced  with  a  flat  leaf  of  spring  steel  that 
is  more  durable  and  rather  more  easy  to  put  in  place. 

Another  point  that  gives  opportunity  to  the  clever  designer 
is  the  bearing  of  the  short  shaft  that  carries  the  spreading 
cam,  because  this  has  a  tendency  to  clog  with  mud  and  water. 
Where  money  permits  it  is  a  very  real  advantage  to  bush  this 
bearing  with  bronze  as  is  done  with  the  shackle  pins  on  the 
springs  of  the  more  expensive  automobiles,  because  a  little 
rusting  will  not  cause  as  much  binding  as  it  docs  where  both 
the  surfaces  of  the  bearing  are  steel.  It  is  necessary  to  allow 
for  the  fact  that  any  greasers  fitted  to  parts  of  brakework 
are  difficult  of  access  and  therefore  generally  neglected  by 
the  user  of  the  vehicle. 

An  Hydraulic  Brake  System 

In  the  last  illustration.  Fig.  13,  is  shown  an  interesting 
form  of  brake  that  has  been  used  experimentally  only,  but 
seems  to  possess  possibilities  worth  investigation  on  a  larger 
scale.  Instead  of  using  metallic  connecting  links  between 
the  hand  lever  or  pedal  and  the  brake  shoes,  there  are  pipes 
containing  oil  that  can  be  put  under  pressure  by  a  piston 
working  in  a  cylinder  and  located  centrally  upon  the  chassis. 
In  the  experimental  apparatus  there  were  four  similar  brakes, 
one  on  each  wheel,  and  there  were  two  pressure  pistons  work- 
ing in  separate  cylinders  as  is  shown  in  the  illustration. 
These  oil  cylinders  were  connected  to  the  brakes  by  copper 
pipes  with  flexible  ends  and  could  be  linked  up  so  that  one 
piston  controlled  either  pair  of  brakes.  Usually  one  cylinder 
supplied  the  front  pair  and  the  other  the  rear,  but  it  wns 
equally  easy  to  link  up  diagonally  and  so  obtain  the  advan- 
tage of  this  form  of  connection,  which  has  already  been  ex- 


Flg.  13 — Intereatlng  arrangement  for  operating  brakea  hydraullcally 
ao  that  all  four  can  be  applied  at  once  on  front  and  rear  wheele 
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To  overcome  any  leakage  of  oil  the  pressure  cylin- 
were  contained  in  an  outer  casing  which  could  be  filled 
through  a  plug  in  the  top,  and  there  was  a  ring  of  holes  in 
each  cylinder  uncovered  by  the  pistons  when  in  the  normal 
position.  Should  any  oil  have  been  squeezed  out  in  apply- 
ing the  brakes  more  would  flow  through  the  holes  to  take  its 
place,  as  soon  as  the  pressure  was  released  and  the  pistons 
allowed  to  return  to  the  normal  place.  Of  course  the  idea 
of  using  two  pistons  was  to  make  one  set  of  brakes  inde- 
pendent of  the  other  set,  so  that  the  accidental  fracture  of  a 
pipe  should  not  put  all  brakes  out  of  action  together. 

The  Band  Brake 

The  still  exceedingly  common  type  of  rear  wheel  brake  con- 
sisting of  an  external  band  is  not  easy  to  praise  on  any  score. 
It  fails  to  comply  with  any  of  the  fundamental  requirements 
and  has  the  additional  disadvantage  that  it  nearly  always 
drags  slightly  upon  the  drum  when  supposed  to  be  off.  Also, 
since  brakes  operate  as  such  by  changing  work  into  heat,  it 
is  scarcely  a  defensible  practice  to  put  two  brakes  on  the  same 
part  of  the  same  drum.  Woven  lining  is  not  a  good  conductor 
of  heat,  so  all  that  is  generated  has  to  escape  by  the  drum, 
and  this  cannot  dissipate  its  heat  so  readily  if  it  is  encircled 
by  a  non-conducting  band  as  if  it  is  free  to  the  air;  the  effect 
is  that  double  braking  on  the  same  part  of  the  drum  greatly 
decreases  the  life  of  the  latter  and  also  tends  to  roughen  it, 
which  gives  jerky  action. 


of  easy  hand  adjustment  for  transmission  brsks 


Signs  were  not  wanting  at  the  Shows  that  the  band  brake 
is  losing  the  hold  it  has  had  so  long,  and  just  as  soon  as  the 
users  of  the  new  cars  with  two  seta  of  expanding  brakes  find 
out  how  much  less  trouble  they  are,  and  how  much  more 
satisfactory,  they  will  never  again  accept  an 
the  inferior  stopping  mechanism. 


Recent  Court  Decisions — Bicyclist  Sues 


By  George  F.  Kaiser 


WHEN  a  bicyclist  and  a  motorist  collide,  it  is  a  question 
for  the  jury  to  decide  who  is  actually  at  fault,  was 
held  by  a  Missouri  court  in  a  recent  case. 

A  bicyclist  sued  for  damages  for  personal  injuries,  which 
he  contended  were  caused  by  the  negligence  of  the  motorist. 
The  bicycle  was  going  east  and  the  automobile  was  going 
west.  The  motorist  contended  that  the  bicycle  swerved  into 
the  car.  while  the  latter  claimed  that  the  former  suddenly 
turned  south  and  hit  the  wheel. 

The  court  decided  that  the  matter  was  for  the  jury  to  say 
who  was  at  fault.— Harris  vs.  Pew,  170  S.  W.  (Mi»»ouri), 
344. 

Collision  with  Freight 

A  railroad  company  is  only  required  to  provide  flagmen, 
gates,  signal  lights,  etc.,  at  crossings  where  they  may  be 
reasonably  necessary. 

A  motorist  sued  a  railroad  company  for  damages  result- 
ing from  a  collision  between  his  car  and  a  freight  train 
which  was  standing  motionless  on  a  spur  track  across  a  pub- 
lic highway.  The  company  had  provided  no  flagman.  The 
motor  car  was  proceeding  at  a  speed  of  20-25  miles  per  hour; 
its  head  lights  reaching  100  feet  ahead.  The  night  was  dark 
and  hazy  and  the  motorist's  vision  was  affected  by  an  arc 
light  which  he  had  just  passed  and  he  did  not  see  the  cars 
until  a  few  feet  away. 

Despite  the  fact  that  there  was  no  flagman,  signal  lights 
or  electric  signals,  the  court  held  that  the  railroad  company 
was  not  negligent  under  the  circumstances,  and  the  motorist 
could  not  recover  the  amount  of  damages  he  suffered  in  the 
collision.— Frank  vs.  Botton  &  Maine  RM.,  106  N.  E.  (Maaea- 
chusetta),  1022. 

Motor  Vs.  Motor 

In  Minnesota  the  rule  of  the  road  that  n 
keep  to  the  right,  was  explained  in  a  recent 
An  action  was  started  for  damages  caused  by  a  collision 
,  two  automobiles  on  the  theory  that  one  of  the 


ists  was  at  fault  because  he  had  not  kept  to  the  right  An 
electric  automobile  was  being  driven  south  on  a  street  about 
3  feet  from  the  right  curb  in  a  careful  and  lawful  manner. 
The  gasoline  car  was  being  driven  north  on  the  same  street 
about  6  feet  from  the  right  curb  at  a  speed  of  about  10-15 
miles  per  hour.  A  third  car  was  being  backed  out  of  an 
alleyway,  having  no  lights  and  without  giving  any  warning. 
The  operator  in  charge  of  the  second  car  applied  his  brakes 
and  attempted  to  turn  to  the  left  to  get  around  the  car 
which  was  backing  out.  The  pavement  was  wet  and  slippery 
and  the  car  skidded,  the  front  of  the  car  striking  and  dam- 
aging the  machine  which  was  coming  in  the  opposite  direc- 
tion. Its  owner  sued  for  damages  to  the  car  but  the  court 
held  that  the  rule  as  regards  keeping  to  the  right  had  no 
application  under  the  particular  facts  in  the  case  and  refused 
judgment  for  the  damages.— Chtut  va.  Tingdalc  Brother*. 
Inc.,  149  N.  W.  (Minncaota)  654. 

Must  Ixwk  and  Listen 

Suit  was  started  against  a  trolley  company  by  an  automo- 
bilist  whose  motor  truck  had  been  damaged  in  a  collision 
with  a  trolley  car. 

The  motorist  contended  that  the  car  had  been  run  at  a  speed 
of  30  miles  per  hour  and  that  no  gong  had  been  sounded, 
which  was  a  violation  of  a  city  ordinance.  Trees  and  shrub- 
bery obstructed  the  motorist's  view  of  the  crossing,  so  the 
speed  of  the  truck  which  had  been  reduced  to  12  miles  per 
hour  was  reduced  to  about  6  miles  per  hour.  While  36  and  25 
feet  away  from  the  crossing  the  operator  looked  to  see  if  a 
car  was  approaching  but  saw  none  until  the  motor  truck  was 
struck. 

The  court  held  that  the  railroad  company  was  not  respon- 
sible in  damages  for  the  accident  as  the  motorist  should 
have  made  another  observation,  as  cars  coming  at  high  speed 
were  to  be  expected  at  that  place  and  further  that  it  was 
his  duty  to  look  and  listen  continuously  until  the  crossing  was 
reached.— VoeUeer  Product*  Co.  vt.  United  Railway*  of  St. 
Louie,  120  S.  W.  (Miaaouri)  332. 
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Reliners  Not  for  New  Tires 

EDITOR  THE  AUTOMOBILE : — Would  a  new  tire  casing  be  injured  by  putting  in  a  reliner?  Per- 
sonally I  should  think  a  reliner  put  in  a  new  tire  would  give  it  added  strength  and  also  prevent 
blow-outs  and  most  punctures  for  it  would  make  a  thicker  casing  for  nails,  etc.,  to  go  through  to 
reach  the  tube.    However,  a  pamphlet  I  read  recently  on  the  care  of  tires  claimed  that  reliners  are  in- 
jurious to  new  casings,  but  gave  no  reasons. 

Greenville,  Pa.  Paul  R.  Moyer. 

— It  is  a  general  opinion  that  a  new  tire  casing  would  be  injured  by  putting  in  a  reliner  unless  the  tire 
was  quite  worn  out  On  the  other  hand,  the  use  of  liners  in  old  casings  is  a  great  factor  in  increasing 
the  mileage.   To  use  the  words  of  one  manufacturer  of  liners : 

"We  do  not  recommend  the  use  of  reliners  in  new  tires.  The  use  of  reliners  is  advisable  only  to  pro- 
long the  life  of  worn  casings  and  is  a  sort  of  reinforcement  in  the  case  of  worn  and  broken  fabric  where 
the  automobilist  does  not  feel  that  he  has  sufficient  mileage  from  his  tire  to  warrant  the  expenditure  of 
the  price  of  new  tires.  Used  in  new  tires  the  friction  necessarily  resulting  is  only  harmful  to  the  carcass 
of  the  tire  and  a  decreased  mileage  is  bound  to  result  No  matter  how  carefully  reliners  may  be  applied 
or  how  skilfuly  they  may  be  cemented  to  the  inside  of  new  casings  the  union  between  the  reliner  and  the 
fabric  of  the  casing  is  such  that  heat  is  bound  to  generate  and  damage  result.  While  it  is  difficult  to  de- 
termine just  what  effect  the  use  of  reliners  has  on  new  casings,  we  believe  that  the  experience  of  all  tire 
manufacturers  is  the  same  and  that  if  the  tire  manufacturer  felt  that  the  additional  plies  of  fabric  in  the 
casing  were  beneficial  to  the  general  result  he  would  adopt  a  tire  built  with  extra  plies  of  fabric  to  take 
the  place  of  the  reliner  in  all  casings. 

"We  make  no  claims  for  increased  mileage  in  the  use  of  our  reliners.  The  condition  of  the  casing  at 
the  time  the  reliner  is  applied  will  have  much  to  do  with  the  mileage  resulting  from  the  use  of  reliners. 
As  a  matter  of  fact,  any  attempt  to  make  definite  claims  regarding  mileage  resulting  from  the  use  of  re- 
liners is  out  of  the  question  and  statements  regarding  mileage  results  obtained  are  usually  visionary  rather 
than  real." 


Constant  Mixture  Not  Always  Best 

Editor  The  Automobile: — I  read  with  interest  the  article 
on  carbureters  in  a  recent  issue  of  The  Automobile  and 
would  like  to  ask  the  following  questions: 

1—  Do  you  mean  in  your  first  sentence  by  a  suitable  mix- 
ture, a  constant  mixture? 

2 —  Is  it  a  constant  mixture  that  is  most  efficient  for  a 
carbureter  to  supply  at  all  the  varying  speeds  of  a  (riven 
motor? 

3 —  If  not,  why  not? 

4 —  If  so  what  is  the  approximate  volumetric  proportion  of 
gasoline  to  air  that  gives  the  most  efficient  mixture  under 
the  ordinary  atmospheric  condition  in  a  few  of  the  common 
types  of  automobile  engines? 

6 — Does  the  proportion  of  gasoline  to  air  seem  to  have,  for 
the  most  efficient  mixture,  any  particular  relation  to  the  size 
of  the  cylinder,  amount  of  compression,  etc.? 

6 —  If  not,  why  not? 

7 —  Why  will  not  the  proportion  of  gasoline  to  air  remain  a 
constant  for  the  most  efficient  explosive  mixture  when  the 
gasoline  is  of  a  definite  specific  gravity  and  the  air  constant 
in  regard  to  moisture  and  density? 

Hopkinston,  Mass.  Frank  A.  Reece. 

_l_By  suitable  mixture  is  not  necessarily  meant  a  con- 
stant mixture  but  that  which  meets  the  condition  under  which 
the  motor  is  operating  at  the  time. 


2 — While  theoretically  there  would  naturally  be  a  mixture 
that  would  possess  the  property  of  greatest  explosive  power 
under  practical  conditions  it  is  probable  that  higher  efficiency 
is  secured  when  a  richer  mixture  is  supplied  at  low  speeds 
and  a  leaner  mixture  at  high  speeds. 

8 — This  is  answered  under  2. 

4—  It  has  often  been  stated  that  under  average  conditions, 
a  mixture  by  volume  of  16  to  1  gives  good  results.  It  must 
be  remembered  that  the  range  of  explosive  mixtures  is  quite 
broad  and,  while  a  perfect  mixture  theoretically  is  one  in 
which  there  is  just  sufficient  oxygen  present  to  unite  with 
the  fuel  in  the  proportion  to  form  the  most  stable  compound, 
or,  in  other  words,  a  minimum  of  CO  and  a  maximum  of 
CO,,  in  practice  the  best  mixture  would  contain  more  than 
the  theoretically  required  amount  of  oxygen.  How  much 
more  than  the  amount  theoretically  required  depends  upon 
the  variable  features  of  manifold  design  intake  manifold 
jacketing,  whether  or  not  the  air  entering  the  carbureter  is 
preheated,  and  many  other  features  which  vary  for  each 
motor.  For  this  reason  it  is  always  necessary  to  have  a 
needle  valve  adjustment  or  something  corresponding  to  it  in 
order  to  set  the  primary  adjustment  of  the  carbureter  to  the 
proper  proportion  for  the  particular  motor  to  which  the  car- 
bureter is  fitted.  After  this  it  is  the  function  of  the  car- 
bureter to  retain  this  proportion  for  all  motor  speed  with 
the  variations  necessary  to  create  the  best  conditions. 

5—  The  proportion  of  air  to  gasoline  does  not  seem  to  bear 
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any  definite  relation  to  the  size  of  the  cylinder  although  it 
may  to  the  amount  of  compression  and  other  factors. 

6 —  The  size  of  the  cylinder  would  not  alter  the  proportion 
necessary  because  the  carbureter  and  manifold  size  is  de- 
signed to  meet  the  requirements  of  the  cylinder  size,  but  the 
amount  of  compression  may  have  an  influence  in  affecting  the 
homogeneity  of  the  mixture  and  hence  its  combustibility  un- 
der conditions  of  different  proportions  of  air  to  gas. 

7 —  There  are  two  methods  of  judging  the  efficiency  of  fuel 
combustion  in  a  gasoline  motor;  one  is  by  economy  and  the 
second  is  by  power.  The  correct  power  adjustment  in  a 
carbureter  is  never  the  one  which  is  the  most  economical. 
The  reason  for  this  is  that  after  a  car  has  been  brought  up 
to  a  certain  speed,  the  power  required  to  keep  it  running  at 
that  speed  on  a  level  road  is  relatively  very  slight.  Hence, 
the  number  of  heat  units  in  the  shape  of  fuel  which  it  is 
necessary  to  consume  in  the  cylinder  is  not  the  maximum 
which  could  be  consumed  at  the  motor  speed  required  to  keep 
the  car  running  at  the  rate  in  question.  On  the  other  hand 
where  the  maximum  power  of  a  motor  is  to  be  required  such 
•s  for  running  at  high  speeds,  or  through  continually  vary- 
ing conditions  of  grade,  etc.,  it  may  be  necessary  to  set  the 
carbureter  to  produce  maximum  power  and  to  sacrifice  ac- 
cordingly a  certain  amount   of  economy.    Following  this 

I,  the  reason  for  a  varying  condition  of  mixture  for 
and  high  speed  work  may  be,  without  going  too 
deeply  into  the  theoretical  end  of  the  question,  that  at  low 
speeds  a  heavy  sustained  torque  is  required,  while  at  high 
speeds  a  quick-firing,  snappy  mixture  is  sufficient. 

Again,  the  rate  of  combustion  depends  to  a  large  extent 
on  the  compression.  Compression  is  higher  at  high  speeds 
that  it  is  at  low  speeds  and  hence  the  conditions  of  eomhus- 
tion  are  different. 

Reasons  for  the  Steam  Car 

Editor  The  Automobile: — 1 — What  arc  the  relative  merits 
and  demerits  of  steam  propelled  automobiles  in  their  present 
form? 

2—  Could  a  steam  condenser  of  some  kind  be  made  for 
this  style  machine,  thus  making  possible  long  runs  without 
the  addition  of  water  as  is  now  necessary?    If  so,  how? 

3 —  What  is  the  reason  for  the  abandoning  of  the  two-speed 
axle  on  the  Cadillac  and  of  the  electric  gear  shift  on  the 
Haynes? 

4 —  If  possible,  kindly  give  a  diagram  of  the  new 
Ente  magnetic  transmission  as  used  on  the  Owen  magnetic 
car. 

5—  How  does  the  percentage  of  power  actually  delivered 
to  the  wheels  with  thia  type,  compare  with  that  transmitted 
by  the  usual  sliding  gears? 

Lexington,  Va.  J.  H.  Forbes. 

1 —  Two  reasons  have  generally  been  advanced  for  the 
■mail  relative  popularity  of  the  steam  car  as  compared 
to  the  straight  gasoline  vehicle.  These  are  first  the  limited 
distance  which  they  can  go  upon  a  definite  quantity  of  water 
and  secondly,  the  complicated  method  of  starting  and  con- 
trolling them  by  means  of  the  pilot  flame  and  various  valves 
and  other  devices.  It  is  stated  that  one  of  the  large  manu- 
facturers is  shortly  to  introduce  a  much  improved  type 
of  steam  vehicle  which  is  intended  to  overcome  these  specific 
objections  together  with  those  of  appearance. 

2 —  Steam  vehicles  have  been  operated  with  a  condenser. 
The  Doble  steam  car  used  a  honeycomb  radiator  for  a 
condenser  and  avoided  the  deposits  on  the  surface  of  the 
radiator  due  to  introducing  the  lubricant  with  the  steam 
by  using  a  special  form  of  oil  which  would  not  so  deposit. 

3—  The  reason  generally  assumed  for  the  abandonment 
of  the  two-speed  axle  on  the  Cadillac  is  that  in  the  intro- 
duction of  the  eight-cylinder  car  it  was  not  felt  necessary 
to  employ  the  two-speed  axle.    The  electric  gearshift  was 

ir 


ments  which  have  since  been  made  were  lacking  and  trouble 
was  had  with  the  apparatus.  It  is  stated,  by  the  Haynes 
company,  however,  that  the  electric  gearshift  as  now  made 
has  overcome  these  difficulties. 

4 —  A  diagram  of  the  Kntz  magnetic  transmission  was 
published  in  The  Automobile  for  July  2,  1914,  on  page  8. 

5—  As  yet  we  have  not  had  the  opportunity  of 
any  figures  on  the  transmission  efficiency  of  the  Entz 

Charging  Battery  from  125-Volt  Dynamo 

Editor  The  Automobile: — Will  you  kindly  advise  me 
whether  it  would  be  possible  to  charge  a  6-volt  60-ampere 
storage  battery  from  a  125-volt  3-ampere  (kilowatt  .376) 
shunt  wound  direct  current  generator.  If  so,  I  would  thank 
you  to  advise  me  how  to  make  the  connections. 

The  repairmen  and  storage  battery  people  hero  do  not 
seem  to  know  how  to  connect  up  a  regular  charging  outfit, 
and  the  opinions  regarding  storing  as  I  mentioned  are  varied. 
Some  tell  me  that  the  voltage  makes  no  difference  and  just 
to  connect  it  up  anyway,  while  others  state  a  certain  amount 
of  resistance  is  necessary,  but  it  can  be  seen  that  with  a 
machine  of  this  size  the  resistance  would  probably  cut  down 
the  charging  capacity. 

Montgomery,  Ala.  F.  A.  BlVlNS. 

—The  best  way  to  accomplish  this  would  be  to  place  in 
series  with  a  battery  a  bank  of  carbon  lamps,  Fig.  1.  This  in 
turn  would  be  connected  to  the  125-volt  circuit,  at  the  same 
time  taking  care  that  the  positive  terminal  of  the  battery 
is  connected  to  the  positive  side  of  the  generator.  The 
lamps  of  this  bank  should  be  in  multiple  and  the  number 
used  would  depend  upon  the  charging  current  and  the 
candlepower.  The  normal  charging  rate  is  probably  given 
on  the  name  plate,  and  from  this  the  number  of  lamps  can 
be  calculated.  For  instance,  if  the  current  is  to  be  10 
amperes,  it  would  require  ten  32-candlepower  carbon  lamps 
in  multiple  or  twenty  16-candlepower  carbon  lamps.  The 
lamps  as  stated  are  in  multiple  and  the  bank  is  in  series. 

The  voltage  required  for  charging  a  6-volt  battery  is 
approximately  6  volts  at  the  start  of  the  charge  and  8.1 
volts  at  the  finish.  This  being  true,  it  is  necessary  to 
either  reduce  the  voltage  of  the  125-volt  generator  which 
may,  however,  be  impracticable,  owing  to  sparking  and  other 
troubles,  or  to  insert  a  resistance  as  for  instance  the  bank 
of  lamps  between  the  dynamo  and  the  battery,  thus  absorbing 
the  excess  voltage. 

The  calculation   required   in  determining  the  resistance 

126  volts  — 6  volta 

is  as  follows:      Resistance  R  equals    =. 

3  amperes 

:i'J  2-3  ohms.  The  regular  charging  rate  of  a  battery  of 
this  size  is  8  amperes,  but  a  rate  of  3  amperes  may  be 
used  for  charging  if  necessary;  at  this  rale  it  will  not  be 
necessary  to  taper  the  charge. 

Replacing  Brush  Balance  Gear 

Editor  The  Automobile: — I  have  taken  down  an  engine 
from  a  Brush  car  in  which  the  gears  were  all  broken.  In  re- 
placing these  gears,  could  you  kindly  tell  me  how  the  counter- 
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Fig.  2—  Left—  Uh  of  tlx  plnlont  In  differential.  Right— Cuttlno  » 
round  hole  in  a  ehlm 


balanced  gear  should  be  set;  also  publish  the  valve  timing? 

2 — 1  have  heard  that  this  heavy  counterbalance  gear  is  not 
necessary  in  these  engines,  and  that  I  can  get  along  without 
it;  is  this  so? 

Gowanda,  N.  Y.  L.  C.  Boller. 

—The  counterbalance  gear  was  placed  in  the  latest  model 
of  Brush  cars  to  overcome  the  vibration  of  the  one-cylinder 
motor.  However,  the  car  will  run  satisfactorily  without  the 
use  of  this  gear,  but  the  vibration  will  be  more  noticeable 
and  more  attention  will  have  to  be  given  to  loose  bolts  and 
nuts. 

To  place  the  counterbalance  gear  in  the  motor,  the  gear 
is  first  assembled  upon  the  stud  and  the  motor  is  then  placed 
upon  top  or  firing  center  and  the  gear  placed  in  position  with 
the  weight  upon  same  being  directly  down  the  same  as  the 
weights  upon  the  crankshaft. 

The  timing  of  the  Brush  runabout  is  as  follows :  The  inlet 
valve  opens  after  the  piston  has  moved  down  1-16  inch  past 
dead  center  and  closes  when  the  piston  has  moved  up  3-16 
inch  on  the  second  stroke.  The  exhaust  valve  opens  7-16 
inch  before  the  end  of  the  third  stroke  and  closes  1-1  «>  inch 
after  the  end  of  the  fourth  stroke,  or  just  before  the  inlet 
valve  again  opens.  The  spark  should  occur  a  little  before 
or  after  the  end  of  the  second  stroke  and  depending  upon  the 
speed  of  the  motor  and  regulated  by  the  speed  of  the  motor 
and  the  position  of  the  spark  lever. 

2 — This  was  answered  above. 

Wants  Auxiliary  Spring  on  1908  Pierce 

Editor  The  AtrroMOBlLE: — Will  you  advise  me  how  to  equip 
a  1908  Pierce  Arrow  6-40  which  has  straight  frame  and 
semi-elliptic  rear  springs?  Can  I  put  on  a  three-quarter 
spring  or  auxiliary  coils,  or  what? 

Kennebunk  Beach,  Me.  A.  J.  Smith. 

— It  would  be  very  expensive  to  put  three-quarter  elliptic 
springs  on  a  Pierce  Arrow  1908  40-horsepower  six-cylinder 
car.  If  you  added  a  good  make  of  auxiliary  spring,  these 
could  easily  be  attached  to  this  model  car  and  should  give 
additional  comfort,  especially  as  regards  small  inequalities 
in  the  road  surface. 

Suggest  Method  of  Adjusting  Bearings 

Editor  The  Automobile:— In  adjusting  conecting-rod  and 
crankshaft  bearings,  the  removal  of  one  or  more  shims  often 
makes  the  bearing  too  tight  and  I  find  it  necessary  to  make 
a  thinner  shim  to  get  the  right  adjustment.  Also,  in  bearings 
without  shims  I  prefer  to  rile  off  a  little  too  much  from  caps 
so  as  to  make  the  bearing  too  tight  to  run.  In  this  way  I 
am  absolutely  sure  the  bearing  has  been  taken  up  enough. 
Then  by  using  a  very  thin  shim  on  one  or  both  sides  of  cap, 
ai  required,  the  bearing  is  just  right.  The  next  time  the 
bearing  needs  adjustment  the  removal  of  shims  is  enough. 

In  making  shims  of  very  thin  brass  or  steel,  I  found  it 


difficult  to  cut  the  bolt  holes  satisfactorily  till  I  hit  on  this 
way  of  doing  it. 

Place  the  shim  on  a  piece  of  metal  having  a  hole  of  the 
size  desired  drilled  in  it;  hold  a  steel  ball,  larger  than  the 
hole,  with  a  short  piece  of  pipe  or  bushing— as  illustrated  in 
Fig.  2,  directly  over  the  hole  with  the  shim  between  and 
give  the  pipe  a  sharp  stroke  with  a  hammer. 

It  will  cut  a  perfectly  round,  clean  hole,  if  the  edge  of  the 
hole  in  the  metal  used  is  free  from  nicks. 

The  steel  ball  can  be  held  better  if  soldered  to  the  end  of 
a  pipe  or  rod. 

This  method  can  also  be  used  on  gaskets. 

Worcester,  Mass.  Constant  Reader 

Singing  Noise  on  Down  Grade 

Editor  The  Automobile:— I  have  a  1914  model  T  Ford 
touring  car.  When  running  on  the  level  or  down  grades  at 
a  fair  rate  of  speed  there  is  a  singing  noise  that  seems  to  be 
on  the  left  side  of  the  gearbox,  but  going  up  grade  I  can  run 
as  fast  as  I  desire  and  the  noise  is  not  there.  I  can  give  the 
car  a  good  start  down  grade  and  free  the  engine  and  you  do 
not  hear  it  any  more  until  you  engage  the  clutch  again.  It 
does  not  seem  to  injure  the  pulling  at  all,  but  it  seems  as  if 
there  were  some  parts  rubbing.  This  has  been  in  the  car 
for  a  long  time. 

Jemison,  Ala.  C.  M.  Thomas. 

— From  the  description  which  you  give  it  would  seem  that 
the  noise  is  produced  by  the  driveshaft  pinion  and  the  dif- 
ferential gear  not  meshing  properly.  In  order  to  overcome 
this  it  will  be  necessary  for  you  to  install  special  heat  treated 
parts  which  can  be  secured  from  any  of  the  Ford  service 
stations.  The  fact  that  the  pinion  and  gear  are  not  mesh- 
ing properly  causes  a  misalignment  which  seta  up  vibration, 
producing  the  humming  or  singing  noise. 

Repairing  1911  Reo  Differential 

Editor  The  Automobile: — Here  is  a  sketch,  Fig.  2,  illus- 
trating the  way  I  overcame  differential  trouble  which  may 
interest  your  readers. 

The  car  is  a  four-cylinder  1911  Reo.  The  differential  pin- 
ions tripped  repeatedly,  as  they  were  designed  too  light  for 
hard  mountain  work  in  Oregon,  an  error  corrected  in  the 
model  of  the  following  year. 

The  remedy  consisted  in  installing  six  pinions  in  place  of 
the  three  originally  furnished.  This  was  accomplished  by 
shrinking  a  band,  marked  C.  of  strap  iron  1.25  by  .376  welded 
and  turned,  around  the  differential  gearcase  K  to  furnish 
sufficient  outboard  bearing  for  the  three  new  studs  F,  carry- 
ing the  three  additional  pinions  B.  The  original  studs  are 
shown  at  E,  and  the  original  pinions  A.  The  inner  ends  of  all 
the  studs  are  held  by  the  floating  brass  spider  D. 

Five  pinions  would  have  doubtless  sufficed  to  do  the  work, 
but  six  were  used  on  account  of  the  convenience  of  locating 
and  drilling  accurately  the  holes  for  the  new  studs.  This 
was  done  by  the  use  of  a  drill  with  an  extra  long  shank, 
drilling  each  new  hole  through  the  old  hole  directly  opposite 
across  the  gear  case. 

The  expedient  has  proved  entirely  successful,  and  might 
be  applied  to  other  cars  experiencing  similar  trouble. 

New  York  City.  Ralph  Root. 

Engine  Indicator  Impossible  on  Automobile 

Editor  The  Automobile: — Will  you  give  me  the  rule  for 
finding  the  thickness  of  the  sides  and  top  of  pistons  to  be 
made  of  aluminum?   Also  for  cast  iron? 

2—  Can  an  indicator  be  applied  to  an  automobile  engine, 
and  if  so  how? 

3—  In  case  it  can,  will  the  regular  steam  engine  indicator 
do? 

4—  If  two  engines  of  the  same  make  and  model  were  set 
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in  the  same  frame,  one  ahead  of  the  other,  would  the  rear 
crankshaft  be  strong  enough  to  stand  the -strain? 

5— How  are  the  valve  settings"  for  high  spe*d  engines  de 
termined?  •-  •   

Clay  Center,  Kan.  G.  L. 

—The  thickness  of  the 'piston  is  generally  a  function  of  the 
bore,  to  which  is  added  a  smalT amount  to  take  care  of  in- 
accuracies in  casting  and.Xlso  fort,  a  factor  .of  safety  in 
strength.  It  is  a  general  rule  that,  with  cast  iron  pistons, 
the  thickness  can  be  somewhere  close  to  .03  times  the  bore 
plus  1-16  inch.  This  is  for  a  flat-topned^  .piston  with  an 
interior  boss  for  the  piston  pin  and  of  conventional  design 
throughout.  Thus  for  a  motor  of  3  inches  bore,  the  piston 
thickness  would  be  .09  plus  .06  inch  or  .16  inch.  To  get  this 
to  our  customary  forms  of  measurement,  it  would  be  close 
to  5-32  inch  in  thickness. 

A  definite  rule  for  aluminun)  cannot  as  yet  be  laid  down 
as  the  matter  is  still  in  an  experimental  stage  and  hence  not 
settled  enough  for  the  formulation  of  empirical  formulas. 

2—  The  manograph  can  be  applied  by  special  attachments 
which  are  supplied  with  the  instruments. 

3 —  The  regular  steam  engine,  or  Richardson,  type  of  in- 
dicator will  not  do  because  it  is  not  capable  of  operating  at 
the  speed  customary  with  gasoline  motors. 

4 —  The  rear  crankshaft  would  have  to  be  strong  enough  to 
transmit  the  horsepower  of  both  motors.  This  would  be 
especially  true  if  the  timing  was  so  arranged  that  the  power 
strokes  of  the  two  motors  were  synchronized  so  that  the 
maximum  stress  from  both  motors  fell  upon  the  shaft  at  the 
same  time.  In  such  a  case  as  you  mention,  a  heavier  crank- 
shaft should  be  installed  in  the  rear  motor. 

5 —  These  are  nearly  all  determined  by  experiments.  What 
is  regarded  as  a  good  average  timing  is  first  given  the  motor 
and  then  variations  are  tried  until  finally  the  best  results 
are  obtained.  The  design  of  the  manifolds  and  various 
features  exercise  influences  which  cannot  be  determined  ac- 
curately by  mathematical  calculation. 

Use  Series  Plug  for  Two  Sparks 

Editor  The  Automobile: — The  February  18  issue  of  The 
Automobile  prints  a  letter  from  Roy  Corbett,  page  324, 
regarding  a  scheme  for  operating  two  spark  plugs  simul- 
taneously in  the  same  cylinder,  from  a  single-spark  magneto. 
Although,  as  you  point  out,  the  proposed  scheme  is  imprac- 
ticable, still  it  is  by  no  means  impossible  to  get  the  desired 
results  by  means  of  a  method,  as  shown  by  the  sketch,  Fig. 
3,  in  which  an  ordinary  spark  plug  is  used  in  connection 
with  a  special  type  of  series  plug.  There  arc  several  makes 
of  these  plugs  on  the  market,  and  I  know  of  a  number  of 
instances  where  they  are  being  used  with  very  satisfactory 
results. 

Again,  referring  to  a  letter  from  J.  N.  Liolios,  page  326, 
same  issue,  I  am  surprised  that  no  one  remembers  the  orig- 
inal Pierce  automobile;  a  single-cylinder  machine  built  on 
the  order  of  the  De  Dion-Bouton  voiturette,  with  engine 
mounted  directly  on  the  rear  axle.  The  Pierce  motor  was 
very  similar  to  the  De  Dion  motor,  having  inclosed  flywheels, 
automatic  inlet  valve,  single-piece  cylinder  and  head  water- 
jacketed,  etc.  It  will  make  a  very  satisfactory  stationary 
motor  for  the  purpose  suggested,  if  throttled  down  to  run 
about  800  r.pjn. 

Brooklyn.  N.  Y.  John  T.  McGucken. 

Differential  Gears  for  Front  Drive 

Editor  The  Automobile: — Is  it  necessary  to  use  differ- 
ential gears  on  a  front  drive?  According  to  theory  they 
should  be  used,  but  I  remember  reading  an  article  stating  it 
is  not  necessary  to  use  them.  If  they  are  not  needed  please 
give  a  cross  section  of  the  axle  used. 

Marion,  O.  D.  G.  Trowbridge. 

-Regardless  of  whether  the  drive  is  taken  at  the  front  or 
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rear  of  the  car,  there  should  be  some  differential  mechanism 
to  compensate  for  the  difference  in  speed  between  the  two 
opposite  wheels.  These  differences  in  speed  occur  not  only  in 
rounding  curves  but  in  passing  over  obstructions  where  one 
wheel  is  required  to  travel  over  more  ground  than  the  other  in 
going  the  same  relative  distance.  There  is  practically  as 
much  difference  between  the  speeds  of  the  different  front 
wheels  as  there  is  between  those  in  the  rear  under  the  con- 
ditions mentioned.  In  very  light  vehicles  having  narrow 
tread  and  where  the  idea  has  been  to  keep  the  cost  of  con- 
struction down  to  the  lowest  limit,  the  differential  has  been 
eliminated,  but  this  could  not  be  accepted  as  universal  or 
good  practice  where  vehicles  are  loaded  to  any  extent  When 
there  is  no  differential  it  means  that  one  tire  is  allowed  to 
slip  or  drag  over  the  ground,  putting  strains  on  the  con- 
struction and  wearing  the  tires. 

Chevrolet  Cars  Geared  4  to  1 

Editor  The  Automobile:— What  is  the  gear  ratio  of  the 
Chevrolet  for  1915? 

2 —  The  gear  ratio  for  the  Ford? 

3 —  What  does  S.  A.  E.  rating  mean? 

4 —  Is  there  any  difference  in  the  foreign  rating  and  the 
United  States  rating? 

Lamberton,  Minn.  A  Friend. 

—The  gear  ratio  of  the  Chevrolet  cars  is  4  to  1  for  both 
the  Baby  Grand  and  Royal  Mail  models. 

2—  The  gear  ratio  of  the  Ford  is  3.63  to  1. 

3 —  S.  A.  E.  rating  means  the  horsepower  that  is  deter- 

D*N 

mined  by  using  the  S.  A.  E.  formula    where  D  equals 

2.5 

tho  bore  and  N  the  number  of  cylinders. 

4 —  The  same  formula  is  used  quite  commonly  abroad,  al- 
though there  are  other  formulas  which  have  standings  about 
as  high. 

Magneto  Cannot  Change  Storage  Battery 

Editor  The  Automobile: — Will  you  tell  me  if  it  is  prac- 
tical to  use  a  storage  battery  in  connection  with  the  magneto 
on  a  1912  Ford?  In  other  words,  will  the  magneto  charge  the 
battery? 

I  want  to  put  on  a  storage  battery  so  I  can  use  electric 
side  and  tail  lights.  There  is  no  place  here  where  I  can  get 
the  battery  recharged;  so  I  cannot  use  storage  unless  I  can 
float  it  on  the  magneto. 

If  this  is  practical,  will  you  give  me  a  rough  pencil  dia- 
gram showing  proper  wiring? 

2— Can  you  advise  me  what  I  will  need  in  the  line  of 
switches,  cut-out,  etc.? 

Sidney,  N.  Y.  J.  H.  Rubhton. 

— A  Ford  magneto  will  not  charge  your  storage  battery 
because  it  produces  an  alternating  current,  whereas,  without 
a  rectifying  apparatus,  a  direct  current  is  necessary. 

2 — This  is  answered  under  number  1. 


Fig.  3 — Method  of  using  a  series  plug  to  aecur*  two  spark*  from  a 
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Recording  Instruments  for  Heat-Treating 

Packard  Uses  Central  Control  Station  and  Colored  Lights  and  Bells  Indicate 
Furnace  Temperature — Special  Device  Keeps  Permanent 

Record  of  Variations 

The  purpose  of  the  signals  is  to  notify 
the  furnace  attendant  whether  the 
heat  is  too  high  or  too  low  and 
whether  or  not  it  is  time  to  remove 
the  contents  of  any  of  the  furnaces. 

Detail  Information 

Beside  the  permanent  record  of 
temperatures  in  each  of  the  furnace* 
there  is  also  a  record  of  the  kind  and 
number  of  pieces  in  each.  This  is  kept 
in  tabular  form  by  the  same  operator 
who  keeps  the  records  of  tempera- 
ture, thus  giving  a  complete  per- 
manent notation  of  exactly  the  work 
that  each  furnace  is  doing  as  re- 
gards number  of  pieces  taken  care  of, 
kind  of  pieces,  temperature  at  which 
the  heating  was  carried  out  and  length 
of  time  exposed  to  that  temperature. 

The  recording  instrument  is  of  a 
type  which  has  recently  been  put  out 
by  the  Leeds  &  Northrup  Co.,  Phila- 
delphia, Pa.  It  is  of  b  type  which 
does  not  need  calibration  for  resist- 
ance, although  it  is  a  form  which 
utilizes  the  resistance  at  different 
Control  board  of  heat-treating  department.    Instrumenta  regiiter  the  degrees  of  temperature     temperatures  to   an   electric  current 

of  the  furnacca,  and  the  proper  algnala  to  each  furnace,  whether  the  heat  la  high,  low  or  of      ,       .     _._„„  »  

---  .  for  the  measurement  of  temperature, 

proper  temperature  to  quench  r 

CONTROL  of  the  heat-treating  department  in  the  Pack- 
ard Motor  Car  Co.'s  plant  in  Detroit,  Mich.,  is  effected 
by  the  use  of  recording  instruments  which  give  a 
permanent  record  of  the  rise  and  fall  of  the  temperatures 
within  the  heat-treating  furnaces.  One  of  these  instruments 
is  connected  to  each  furnace  thereby  affording  the  man  in 
control  an  exact  knowledge  of  the  work  performed  by  each 
of  his  units. 

A  Central  Switchboard 

All  the  instruments  are  directly  connected  to  a  central 
switchboard  or  control  station  which  in  the  Packard  com- 
pany's plant,  is  located  close  to  the  door  entering  the  office 
of  the  governing  head  of  the  department.  The  location  of  the 
board  in  this  position  has  been  chosen  because  it  is  considered 
of  sufficient  importance  to  be  frequently  examined  by  the  de- 
partment head.  In  installing  the  switchboard,  however,  it  is 
of  great  importance  that  the  location  be  so  selected  that  the 
recording  instrument  itself  will  be  free  from  any  variations 
caused  by  excessive  external  temperature  changes. 

System  of  Signals 

A  system  of  colored  lights  and  bells  is  used  as  a  signal  by 
the  switchboard  operator  whenever  the  temperature  within 
one  of  the  furnaces  becomes  higher  or  lower  than  that  desired 
for  the  particular  work  being  carried  on.  Besides  the  signals 
given  in  this  manner  the  operator  also  has  the  permanent 
record  which  is  given  him  in  the  form  of  a  chart  illustrated 
herewith.    This  records  in  degrees  Fahrenheit  the  temper-       *  J"?"  «  ,he,  record  of  the  temperature  of.  heat- 

*;  treating  furnace  In  the  Packard  factory.     Thla  records  the  tam- 

ature  of  the  furnace  at  frequent  intervals,  thus  establishing  perature  of  the  furnace  at  frequent  Intervals,  thua  forming  a  eon- 
a  continuous  curve  of  temperatures  in  each  of  the  furnaces.     tinuoua  temperature  eurv*  for  each  furnace 
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Hardening  Bevel  Wheels  by 
Special  Machine 

Elimination  of  Warping  Obtained  by  Holding  Gear 
Against  Die  During  Quenching 


In  this  style  of  recording  device  the 
lead  can  be  as  long  as  is  necessary  to 
carry  the  information  from  the  inte- 
rior of  the  furnace  to  the  simple  con- 
trol board.  Another  feature  is  the 
location  of  the  cold  end  junction  which  is 
situated  at  the  switchboard  instead  of  in 
the  head  of  the  fire  end.  This  is  said  to 
do  away  with  the  cold  end  troubles  that 
have  bothered  users  of  electrical  pyrom- 
eters in  the  past.  The  variations  in  tem- 
perature of  the  cold  ends  are  compen- 
sated for  by  a  device  on  the  recorder  it- 
self which  makes  it  simply  a  matter  of 
adjustment  by  the  operator,  thus  making 
the  instrument  read  direct  regardless  of 
any  variation  of  the  temperatures  of  the 
cold  end  of  the  apparatus  between  40 
and  140  degrees.  The  same  compensa- 
tion is  used  on  both  the  indicating  poten- 
tiometer and  the  automatic  recorder. 

Periodical  Inspection 

In  order  to  keep  the  instruments  at 
their  best  effectiveness  at  all  times  they 
are  periodically  inspected  by  a  man  who 
has  been  trained  by  the  Packard  company 
to  be  a  specialist  in  this  work.  Thus  the 
charts  furnished  by  the  recording  device 
are  dependable  records.  In  order  to 
distinguish  the  curve  furnished  by  one 
furnace  from  those  of  the  others  differ- 
ent color  inks  are  used  for  each  furnace. 
By  the  use  of  contrasting  hues  a  clear 
record  is  kept  regardless  of  how  closely 
the  temperatures  approach  each  other. 

It  is  only  within  the  last  few  years 
that  the  need  for  heat-treating  equip- 
ments of  this  high  degree  of  accuracy  has 
been  appreciated.  Not  long  ago  it  was 
thought  quite  good  enough  if  the  error  on 
a  theoretical  correct  temperature  was  not 
more  than  30  or  40  degrees,  but  modern 
alloy  steels  require  much  closer  working 
than  this  if  the  best  is  to  be  got  out  of 
them.  Practical  accuracy  within  10  de- 
grees Fahrenheit  is  possible  with  the 
best  types  of  furnace  and  a  reliable  pyro- 
metric  system.  Another  advantage  of 
these  elaborate  heat  treating  plants  is 
that  better  work  can  be  done  for  ac- 
tually less  money,  in  many  instances;  for 
the  skill  of  long  trained  operators,  their 
appreciation  of  delicate  shades  of  color 
and  so  on,  we  have  substituted  register- 
ing and  recording  apparatus. 

The  possibilities  of  heat  treatment  are 
not  yet  fully  developed  since  things  can 
be  done  in  metallurgical  laboratories  that 
are  as  yet  impossible  in  a  factory,  but  as 
knowledge  advances  we  can  reasonably 
expect  greater  economy  in  production,  be- 
cause we  shall  be  able  to  get  greater 
strength  from  steels  of  no  more  complex 
structure  than  those  in  use  today.  It  is 
in  connection  with  drop  forging  that  ac- 
curate heating  is  likely  to  make  the 
greatest  difference  for  automobile  manu- 
facturers since  the  greatest  variations  in 
strength  are  now  to  be  found  in  such 
parts. 


THE  principal  causes  of  noise  in  the 
operation  of  bevel  gearing  are  ir- 
regularities, due  to  warping  in  harden- 
ing, either  of  the  teeth  as  individual 
units  or  of  the  large  member  of  the  pair. 
Of  these  two  causes  the  second  is  by  far 
the  more  important  and  the  machine  de- 
scribed here  has  been  designed  by  the 
Gleason  Works,  Rochester,  N.  Y.t  in  or- 
der to  prevent  any  distortion  of  the 
crown  bevel.  The  popular  system  for 
dealing  with  bevels  has  been  to  copper 
plate  the  blank  so  that  the  coat  of  de- 
posited metal  is  only  removed  from  the 
actual  teeth  themselves  by  the  cutting 
process.  This  copper  sheathing  prevents 
the  steel  from  taking  up  carbon  in  the 
case  hardening  furnace,  so  that  plung- 
ing in  the  oil  bath  or  in  water  only 
hardens  the  teeth  and  leaves  the  body  of 
the  gear  fairly  soft.  In  this  condition 
the  gear  can  be  pressed  straight  again 
when  it  has  cooled  down,  but  the  opera- 
tion needs  skill  and  it  is  not  easy  to  get 
absolute  truth  once  warping  has  oc- 
curred. 

In  the  Gleason  machine  the  red  hot 
gear  is  dropped  on  a  die  made  to  suit  its 
shape,  and  another  die  is  then  forced 
down  on  top  of  the  gear  by  air  pressure. 
The  two  dies  with  the  gear  between  them 
are  then  plunged  into  the  liquid  together 
and  the  gear  is  gripped  sufficiently  to 
prevent  distortion.  The  process  does  not 
really  take  place  in  two  stages,  since  it 
is  the  weight  of  the  upper  die  forced 
down  by  the  air  pressure  behind  it  that 
plunges  the  whole  beneath  the  liquid,  so 
that  it  is  only  a  matter  of  some  fraction 
of  a  second  from  the  time  the  hot  gear  is 
dropped  on  the  lower  die  to  the  time  when 
it  is  immersed. 

In  developing  the  machine  it  was 
found  necessary  to  try  several  different 
kinds  of  die,  so  as  to  give  enough  grip 
and  yet  allow  sufficient  piercing  of  the 
die  plates  to  give  free  access  of  the  oil  to 
the  gear.  In  the  photograph  a  gear  is 
shown  in  place  with  the  upper  die  just 


Die  about  to  descend  upon  hot  gear 


Section    of    Gleason    bevel    gear  hardening 
machine 

about  to  descend  upon  it,  and  it  will  be 
seen  that  there  is  a  spigot  to  register 
with  the  lower  die.  This  spigot  also  car- 
ries a  conical  collar  shown  at  C  in  the 
drawing,  and  this  expands  a  split  bush- 
ing B  which  rests  on  the  lower  die  plate 
A.  The  expansion  of  this  bushing  holds 
the  gear  true  to  center  and  so  squares 
it  up  to  the  dies;  which  is  necessary  in 
order  that  the  conical  faces  of  the  dies 
may  grip  the  toothed  part  of  the  gear  ac- 
curately. The  lower  die  rests  upon  the 
head  of  a  cylinder  which  fits  over  a  sta- 
tionary head  seen  at  the  bottom  of  the 
tank,  and  the  dies  and  gear  are  carried 
down  till  the  lower  die  rests  and  is 
pressed  upon  the  top  of  the  head.  Oil 
enters  the  cylinder  by  the  two  holes 
shown  and  these  are  closed  directly  the 
cylinder  has  begun  to  move,  with  the  ef- 
fect that  all  the  oil  contained  in  the  cyl- 
inder is  forced  to  bubble  through  the  dies 
os  the  latter  descend;  so  insuring  the 
rapidity  and  completeness  with  which  the 
gear  is  quenched. 
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Axle  and  Frame  Movements  Plotted  for 

Sharp  Single  Shock 

(The  Improvement  of  Spring  Systems — IX) 

By  m.  c.  K. 


HAVING  finished  for  the  present  (see  sections  VI,  VII 
and  VIII)  with  the  horizontal  shocks,  which  are  the 
most  insidious  enemy  of  those  motor  vehicles  that  can- 
not be  equipped  with  air  tires  and  constitute  the  principal 
reason  justifying  automobile  owners  and  drivers  in  refusing 
to  have  air  tires  inflated  as  strongly  as  their  makers  recom- 
mend, the  subject  is  in  the  following  restricted  to  the  tracing 
of  the  effects  of  the  vertical  component  of  a  single  shock  for 
a  vehicle  with  hard  tires. 

It  will  be  noticed  from  Fig.  23  that  the  movements  of  the 
axle  and  the  frame  are  in  themselves  unobjectionable,  and  in 
fact  much  less  pronounced  than  those  charted  for  vehicles 
with  air  tires.  Figs.  9,  10,  11  and  12.  To  reconcile  this  ob- 
servation with  the  established  fact  that  the  air  tires  never- 
theless have  a  certain  indispensable  effect  for  comfort,  it  is 
necessary  to  keep  in  mind  that  the  chart  cannot  show  the 
short  and  disagreeable  vibrations  which  reach  the  frame  as  a 
result  of  the  hard  knocks  which  a  running-gear  receives  if 
it  is  not  separately  cushioned  by  means  of  elastic  or  soft  tires 
— especially  when  the  vehicle  springs  do  not  happen  to  be  in 
the  best  position  for  softening  such  vibrations.  But  also 
other  inferences  are  irresistibly  drawn,  to  stand  until  dis- 
proved. One  is  that  it  is  not  so  much  an  active  elasticity 
that  is  required  in  the  running  gears  and  their  tires  as  the 
property  of  deadening  vibrations,  and  another  that  the  vehicle 
springs  could  be  arranged  to  take  proper  care  of  all  ver- 
tical shock  effects  more  easily  if  the  active  resilient  move- 
menu  within  the  running-gear  were  suppressed,  and  still  an- 
other, being  the  one  mentioned  in  the  first  lines  above,  namely 
that  the  horizontal  shocks  are  the  main  obstacle  to  the  elimi- 
nation of  resilient  movements  within  the  running-gear  and 
must  remain  so  until  they  arc  cushioned  by  resilient  move- 
ments of  the  running-gear  as  a  whole.  These  horizontal 
shocks  arc  both  longitudinal  and  lateral. 

In  these  provisional  inferences  there  is  drawn  an  outline,  in 
all  generality,  of  the  most  fundamental  improvements  of  the 
present  spring  suspension  system  which  are  likely  to  be 
worked  into  practical  form  in  the  next  ten  years.  The  nu- 
merous important  refinements  for  which  there  is  also  room, 
and  which  at  present  engage  the  attention  of  builders  almost 
exclusively,  are  in  a  different  class,  and  with  regard  to  them 
all  mere  reasoning,  even  if  it  is  fortified  by  a  general  experi- 
ence and  the  study  of  tests,  must  remain  in  the  background 
till  experience  ha*  been  established  in  each  instance— as  they 
deal  with  highly  complicated  factors. 

The  inferences  mentioned,  almost  sweeping  as  they  arc  in 
their  intended  scope,  can  of  course  not  be  even  provisionally 
established  by  mentioning  them  or  by  a  single  chart,  such  as 
Fig.  23,  which  in  all  probability  could  be  greatly  improved  if 
the  subject  were  taken  up  by  scientists  thoroughly  versed  in 
kinetics,  and  which  could  certainly  be  made  much  more  con- 
vincing by  tests  with  automatic  recording  apparatus,  but  they 
are  referred  to  in  advance  in  this  place  to  indicate  the  drift 
of  the  whole  inquiry.  The  possibility  remains  that  a  chart 
showing  the  effects  of  a  rapid  or  peculiar  succession  of  shocks, 
instead  of  only  a  single  one,  or  another  chart  showing  the 
effects  of  a  different  kind  of  obstacle,  may  modify  or  entirely 
upset  the  inferences  and  throw  all  hope  of  improvements  in 


the  direction  of  the  refinements  and  accessories — cantilever 
springs,  progressive-resistance  springs,  spring  dampers,  regu- 
lators and  auxiliaries — in  which  improvements  arc  mostly 
sought  at  present. 

Two  such  charts  are  therefore  under  preparation  and,  ac- 
cording to  present  figuring,  should  indeed  show  that  the  re- 
finements are  necessary,  though  not  inconsistent  with  simpli- 
fication or  the  introduction  of  the  more  fundamental  improve- 
ments, especially  for  commercial  vehicles. 

Data  for  Fig.  23 

The  assumed  data  according  to  which  the  axle  and  frame 
movements  of  Fig.  23  are  figured  were  given  in  section  VI, 
February  11,  as  follows:  Wheel  diameter  40  inches,  road 
obstacle  3  inches  high  and  of  triangular  cross-section  as 
shown,  axle  load  800  pounds,  unsprung  weight  200  pounds, 
free  spring  oscillations  90  per  minute,  flexibility  giving  1 
inch  deflection  for  300  pounds  pressure,  10  per  cent,  of  fric- 
tion in  spring  action,  vehicle  speed  50  feet  per  second  (35 
miles  per  hour).  It  is  found  in  course  of  the  figuring  that  an 
assumption  of  a  period  of  oscillation  remaining  strictly  the 
same  for  any  kind  and  severity  of  shock  cannot  be  reconciled 
with  the  flexibility  and  loud  figures  unless  much  more  than 
10  per  cent,  of  friction  is  also  assumed,  but  this  error  in  the 
assumptions  is  carried  along  for  the  ideas  which  it  suggests 
and  because  it  docs  not  materially  affect  the  nature  of  the 
curves  of  movement. 

The  wheels  and  springs  are  considered  as  units  instead  of 
pairs. 

Figures  and  Reasoning 

For  the  unsprung  weight  of  200  pounds  there  is  an  un- 
mitigated shock  which  must  amount  to  one-fifth  of  the  corre- 
sponding shock  in  the  case  of  the  1,000-pound  front-end 
weight  of  the  springless  vehicle  previously  considered.  The 
figure  in  that  case  was  3,180  footpounds  and  therefore  be- 
comes in  the  present  instance  636  footpounds,  which  is  spent 
destructively  in  wheel,  axle  and  bearings  (apart  from  the 
much  heavier  horizontal  shock  in  which  we  are  not  for  the 
moment  concerned,  but  which  was  responsible,  for  example, 
for  the  abandonment  of  sheet  steel  front  axles).  The  work 
of  raising  the  unsprung  weight  3  inches,  so  as  to  clear  the 
obstacle,  is  only  50  footpounds. 

Next  comes  the  work  of  compressing  the  spring.  For  a 
3-inch  compression  this  work  should  amount  to  900  pounds  X 
3  inches  :  2  -  112.5  footpounds,  according  to  the  formula  for 
spring  work,  W*  —  Pd/2,  where  P  is  the  pressure  and  d  the 
deflection  caused  by  it.  This  formula  is  not  experimental  but 
fundamental,  being  based  on  reasoning,  but  on  the  other  hand 
it  does  not  recognize  spring  friction  or  vehicle  conditions 
which  imply  that  some  other  incidental  and  additional  work 
is  always  done  when  a  vehicle  spring  is  compressed.  But, 
apart  from  this,  the  conditions  are  not  quite  so  simple  that 
a  3-inch  compression  can  be  accepted  as  the  right  one.  The 
spring  is  compressed  in  advance  2  2-3  inches  by  its  load  and 
while  being  compressed  by  the  shock  it  can  extend  upwardly 
with  the  load.  Another  doubt  arises,  because  Kent  says 
(eighth  edition,  page  260) :  "Under  a  load  applied  suddenly 
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the  momentary  elastic  distortion  is  equal  to  twice  that  caused 
by  the  same  load  applied  gradually."  This  old  rule  is  unsatis- 
factory for  figuring,  as  the  term  "suddenly"  is  indefinite  and 
might  make  it  appear  as  if  the  work  of  a  spring  for  a  given 
deflection  were  likewise.  The  reason  for  the  rule  is  of  course 
that  the  work  transmitted  to  the  spring  by  the  shock  varies 
with  the  speed  of  the  shock,  and  not  that  the  work  of  the 
spring  for  a  given  deflection  varies.  The  question  here  is  of 
the  amount  of  kinetic  energy  or  work  that  must  be  trans- 
mitted to  the  spring,  with  its  load,  when  the  unsprung 
weight  of  200  pounds  is  thrown  against  it  in  the  peculiar 
manner  in  which  the  axle  is  caused  to  move,  namely  in  a 
curve  around  the  road  obstacle.  It  is  first  of  all  clear  that 
the  amount  of  the  unsprung  weight  makes  no  difference  so 
long  as  it  is  reinforced  by  the  infinite  mass  of  the  rigid  ob- 
stacle integral  with  the  earth.  If  it  were  only  25  pounds 
it  would  force  the  spring  upward  just  as  irresistibly. 

It  is  known  that  the  compression  movement  starts  with  the 
vehicle  moving  at  speed  of  60  feet  per  second,  which  makes 
the  time  occupied  in  scaling  the  obstacle  0.01755  second,  this 
being  the  time  in  which  the  vehicle  passes  over  10.53  inches 
of  road,  from  the  moment  when  the  impact  is  first  felt  till  the 
top  of  the  obstacle  is  directly  under  the  axle.  A  little  ad- 
dition can  be  made  to  this  time  by  reason  of  the  retardation 
caused  by  the  shock.  The  retardation  is  less  than  in  the  case 
of  the  springless  vehicle,  and  the  period  in  question  may  be 
taken  as  0.018  second.  During  this  time  the  spring  extends 
with  the  load  while  being  compressed. 

As  the  natural  spring  oscillation  period  is  involved  with 
the  acceleration  of  the  masses  which  the  spring  supports, 
this  extension  can  be  figured  without  gross  error  on  the  fol- 
lowing basis:  It  would  be  of  the  same  amplitude  as  the  ex- 
tension which  would  follow  a  3-inch  compression,  if  there 
were  time  for  it  Such  an  extension  would  take  the  time 
of  one-half  of  an  oscillation  period.  There  arc  1  1-2  free 
oscillations  per  second,  giving  1-3  second  to  a  one-half  oscilla- 
tion. But  there  is  available  during  the  forced  compression 
of  3-inch  amplitude  only  0.018  second.  Instead  of  extending 
all  the  3  inches  with  the  load,  as  it  would  do  if  the  spring 
were  absent,  the  extension  is  in  about  the  same  proportion  to 
3  inches  as  0.018  holds  to  0.33 — considering  that  the  spring 
has  a  certain  inertia  against  movement  offsetting  the  inertia 
of  the  mass  of  the  load.  This  makes  the  extension 
9  X  0.018  =  0.162  inch.  The  slower  the  driving,  the  greater 
the  load  lift  would  be,  as  period  0.018  would  be  longer. 

On  account  of  this  simultaneous  extension,  the  spring  re- 
quires only  to  be  compressed  3  minus  0.162  inch  —  2.838 
inches  to  make  the  wheel  slip  over  the  obstacle.  The  axle  lift 
remains  unchanged.  But  a  load  lift  of  0.162  is  added  to  thi- 
ef compressing  the  spring  2.838  inches.   With  the  data 


used,  there  is  little  difference  between  the  sum  of  these  two 
items  of  work  and  that  required  for  simply  compressing 
the  spring  3  inches,  but  if  the  load  were  smaller,  the  spring 
less  flexible  and  the  speed  smaller  the  body  movement  I 
place  during  the  compression  would  evidently 
pronounced,  as  well  understood  in  practice.  As  this  may  be 
expressed,  comparing  equal  speeds:  The  greater  the  load  and 
the  greater  the  flexibility  of  the  springs,  the  less  load  lift 
simultaneously  with  the  impact 

On  the  chart  the  load  lift  of  0.162  inch  is  indicated.  The 
energy  required  for  it  is  800  X  0.162  =  129.6  foot-inches  = 
10.8 


Blow  of  the  Wheel 

To  compress  the  spring  2.838  inches  requires  an  additional 
static  load  of  300  x  2.838  =  851.4  pounds.  The  equivalent  in 
shock  of  this  additional  load  must  be  found.  As  the  com- 
pression can  be  effected  by  gradually  increasing  the  extra 
load  from  0  to  851.4  pounds,  making  the  average  weight 
851.4  :  2,  the  work  of  the  shock  must  be  equal  to  half  of  that 
stored  in  a  load  of  851.4  pounds  that  has  been  raised  2.838 
inches,  or  0.2365  foot,  and  this  is  851.4  X  0.2365  =  201.356 
footpounds,  half  of  which  is  100.68  footpounds. 

The  pressure  applied  to  the  spring  is  found  by  considering 
the  speed  of  the  action.  One  has  ks  =  100.68  =  1/2  mv\  In 
this  case  v  has  an  average  value  determined  by  the  move- 
ment of  0.2365  foot  in  0.018  second,  making  it  13.13  feet  per 
second.  Hence  100.68  =  1/2  m  X  13.13'  =  1/2  m  X  172.40, 
from  which  m  is  found  to  be  1.15. 

As  the  pressure  corresponding  to  a  mass,  m,  of  1.15  is  m 
X  32  or  1.15  X  32  =  36.8  pounds,  the  blow  received  by  the 
spring  is  like  that  of  36.8  pounds  pressure  operated  at  a  speed 
of  13.13  feet  per  second  for  0.018  second,  and  with  an  obstacle 
of  the  nature  here  considered,  the  blow  as  well  as  the  effect 
on  the  spring  is  sharpest  at  the  beginning  of  this  short 
period;  and  this  probably  makes  the  load  lift  greater  than 
figured.  That  such  an  average  pressure  can  be  applied  so 
suddenly  and  cease  so  quickly  is  due  to  the  peculiarity  of  the 
movement  of  the  axle. 

If  the  work  were  looked  upon  as  the  pressure  of  the  800 
pounds  of  load  through  a  space  of  2.838  inches  at  an  average 
speed  of  13.13  feet  per  second — which  is  the  reverse  of  the 
true  action,  since  the  load  does  not  come  down,  but  might 
appear  as  practically  the  same  at  a  casual  glance — one  would 

2,155,  and,  with  s  ss 


have:    ks  =  1/2  mv'  =  i^°-X  172.4 


32 

0.2365  foot,  k  would  be  found  to  equal  8,500  pounds.  But  it 
is  just  such  exaggerated  pressures  that  are  avoided  by  the 
use  of  springs,  through  the  fact  that  the  mass,  800  :  32,  is 
not  moved  much  or  rapidly,  the 
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The  spring  is  now  compressed  2.838  inches  and  has  accu- 
mulated a  working  capacity  of  100.68  footpounds  in  addition 
to  that  of  the  original  load  tension,  which  is  now  released  and 
capable  of  producing  movement  of  the  running-gear  while 
the  latter  is  off  the  ground.  The  vehicle  body  is  raised  0.162 
inch  above  its  static  level.  The  axle  is  3  inches  above  its 
level.  The  next  movement  evidently  depends  considerably 
upon  the  shape  of  the  obstacle  on  the  far  side — whether  it 
supports  the  wheel  or  allows  it  to  drop.  The  speed  of  the 
vehicle  has  not  been  much  reduced,  as  the  loss  in  kinetic 
energy  it  has  suffered  from  the  spring  action  amounts  only 
to  636  f  50  +  10.8  100.68  footpounds,  while  the  original 
energy  was  117,187.5  footpounds.  In  comparison  with  that  of 
the  springless  vehicle  the  retardation  would  be  quite  insig- 
nificant if  it  were  not  for  the  horizontal  component  of  the 
shock  which  is  not  cushioned.  As  it  is,  the  slight  change  may 
be  ignored,  so  as  not  to  interfere  with  the  horizontal  scale 
of  the  chart.  It  will  be  seen  that  the  continuance  of  a  speed 
close  to  50  feet  per  second  precludes  the  possibility,  of  the 
wheel  hitting  the  far  side  of  the  obstacle  when  the  latter  is 
of  triangular  section  or  any  similar  section. 

The  spring  is  under  tension  between  the  load  above  it,  800 
pounds,  and  the  axle  below  it,  with  its  200  pounds  of  weight. 
It  will  spend  the  same  kinetic  energy  in  the  two  opposite 
directions  until  the  wheel  strikes  the  ground.  The  tension 
is  800  +  851.4  =  1,651.4  pounds.  Out  of  this  tension  10  per 
cent  is  supposed  to  be  lost  in  friction,  leaving  1,486  pounds 
for  work,  to  operate  against  the  800-pound  load  at  the  rate 
of  1/2  oscillation  in  1/3  second.  The  deflection  from  equi- 
librium is  2.67  +  2.838  inches  =  6.50  inches.  The  energy 
available,  apart  from  gravitation,  is  (1,486  :  2)  X  (5.50  :  12) 
=  340.56  footpounds. 

(A  variant  of  the  formula  W  =  Pd  :  2  for  the  work  con- 
sumed by  or  stored  in  a  spring  by  deflection  may  be  suggested, 
being  more  convenient  in  connection  with  the  majority  of 
the  questions  which  arise.  It  is  W  =  Fd'  :  24,  where  P  is  the 
number  of  pounds  giving  a  1-inch  deflection  and  d  the  de- 
flection in  inches.  The  result  is  in  footpounds.  Allowance 
for  friction  loss  is  to  be  made  additionally  according  to  cir- 
cumstances) . 

When  in  the  Air 

Any  exact  construction  of  the  interactions  of  the  spring, 
extending  in  both  directions  at  different  velocities,  with  gravi- 
tation and  forward  vehicle  speed  becomes  very  lengthy,  but 
a  somewhat  close  approximation  can  be  made  as  follows: 

The  axle  and  the  vehicle  as  a  whole  would  drop  3  inches 
by  gravity  in  0.125  second  (see  table,  Fig.  2).  and  the  spring 
pressure  must  shorten  this  period  considerably.  Now,  the 
first  object  is  to  know  just  when  the  wheel  will  strike  the 
ground  and  with  what  force,  as  knowledge  on  this  point  dis- 
closes the  force  available  for  raising  the  vehicle  body  to  and 
beyond  the  height  at  which  the  spring  is  in  its  initial  position. 

The  whole  spring  pressure  of  1,486  pounds  acts  in  both 
directions  and,  unlike  gravity,  decreases  as  it  is  used.  If  the 
mean  of  1,486  and  0,  or  743,  is  taken  as  the  initial  pressure 
for  depressing  the  axle  and  this  is  rounded  down  to  600 
pounds  on  account  of  the  rapid  loss  of  tension  in  both  direc- 
tions, the  200-pound  weight  of  the  axle  may  be  considered  as 
being  practically  under  the  influence  of  a  force  4  times 
stronger  than  gravity,  and  to  determine  the  time  in  which  it 
reaches  the  ground,  3  inches  below,  the  gravitation  formula 
h     1/2  gt!  can  be  used,  provided  the  acceleration  g  is  multi- 

plied  by  four,  making  the  formula  h  =  2gt'  and  t=  y.»g 
In  this  case  where  h  is  1/4  foot  this  means  that  t  1/16 
second.  During  this  period  gravitation  alone  causes  a  drop 
of  a  little  less  than  1  inch,  say  1  inch. 

When  the  wheel  strikes  the  ground,  the  spring  has  thus 
extended  2  inches  downward  and  the  whole  vehicle  has 
dropped  1  inch.    The  impact  with  the  ground  is,  according 


to  v  —  gt  (with  g  =  4  X  32)  that  of  200  pounds  striking  with 
a  velocity  of  4  X  32  X  1/16  =  8  feet  per  second.  By  formula 
h  =  c'  :  2g  (see  table,  Fig.  2)  this  is  equal  to  lifting  200 
pounds  a  height  h  =  8'  :  64  =  1  foot;  that  is,  to  200  foot- 
pounds. This  is  lost  in  thumping  the  ground  with  the  hard 
tire,  and  the  shock  is  transmitted  back  to  the  load  without 
much  toning  down  by  the  spring,  as  this  is  "busy"  extending 
in  the  same  direction  as  the  vibrations  travel.  The  two  dif- 
ferent molecular  actions  seem  hard  to  reconcile,  though  this 
is  purely  an  unexplained  fact. 

In  the  upward  direction  the  spring  has  meanwhile — dur- 
ing the  1/16  second— extended  with  the  load,  raising  it  one- 
fourth  as  much  as  it  moved  the  200  pounds  of  axle  weight, 
or  1/2  inch,  and,  as  the  load  at  the  same  time  has  dropped 
1  inch  by  gravity,  the  frame  now  stands  1/2  inch  lower  than 
at  the  beginning  of  the  spring  extension.  At  the  end  of  the 
1/16  second  the  spring  has  altogether  extended  2  inches  +  1/2 
inch  and  has  left  only  2.838  inch  minus  2.5  inch,  in  all  0.338 
inch  to  extend  before  it  gets  back  to  its  initial  tension  of 
800  pounds,  corresponding  to  the  load  at  rest  The  tension 
is  reduced  to  300  X  (2.67  +  0.338)  =  900  pounds. 

Frame  Rebound 

To  the  900  pounds  pressure,  in  which  there  is  an  energy  of 
Fd*  :  24  =  300  X3'  :  24  =  112.5  footpounds  comes  the  energy 
of  the  load  already  moving.  It  has  been  raised  1/2  inch  in 
1/16  second,  making  the  final  speed  16  inches  per  second, 
giving  it  an  energy  of  1/2  X  (800  :  32)  X  (4/3)'  =  100  X 
16  :  72  =  22  footpounds.  The  total  available  is  thus  112.5  + 
22  —  134.5  footpounds. 

How  high  will  800  pounds  have  to  be  raised  to  consume 
this  amount  of  work?  Evidently  134.6  :  800  =  0.168  foot  = 
2.016  inches.  In  this  figuring  the  simultaneous  gravitation 
of  the  load  is  implied. 

The  velocity  with  which  the  frame  is  raised  2.016  inches, 
and  the  spring  extended  the  same  distance,  is  of  course  de- 
creasing, but  an  approximate  value  may  be  had  from  the 
pressure  of  900  pounds  equalling  134.6  footpounds.   One  has 

134.5  =  1/2  X  (800  :  32)  X  V  or  v  =    ^'V^^Xl  . 

% |  ™™  =  3.27  feet  per  second  =  39.24  inches  per  second. 

In  the  same  proportion  it  should  take  only  0.051  second  for 
the  spring  to  extend  the  2.016  inches  with  the  load,  where- 
after the  load  begins  again  to  descend,  as  it  is  2.016  minui 
0.338  =  1.678  inch  beyond  its  original  height  The  subsequent 
oscillations  to  bring  about  equilibrium  between  the  load  and 
the  spring  are  of  subordinate  interest  when  tires  are  nearly 
rigid  and  no  complications  with  fresh  shocks  arise. 

Fig.  23  shows  the  wheel,  spring  and  load  movements  in  ac- 
cordance with  the  foregoing  figuring  and  with  the  horizontal 
scale  as  well  as  the  vertical  one  in  true  proportions  and  in 
agreement  with  time  and  dimensions.  The  movements  there- 
fore appear  much  less  abrupt  than  those  shown  in  charts, 
such  as  Figs.  9.  10.  11  and  12,  where  the  horizontal  scale  is 
greatly  reduced.  Fig.  23  shows  altogether  an  elapsed  time 
of  0.13  second  in  three  periods,  the  first  being  0.018  second 
for  forced  compression,  the  second  0.0625  second  for  the 
beginning  of  the  spring  rebound  until  the  wheel  touches  the 
ground,  and  the  third  0.051  second  for  the  last  portion  of  the 
first  spring  extension. 

If  the  last  period  had  been  figured  by  deducting  the  first 
portion  of  the  extension  period.  0.0625  second,  from  the 
assumed  duration  of  a  half  period  of  oscillation,  which  is 
1/3  second  and  allotting  the  remainder  to  the  third  period, 
this  would  have  become  much  longer  than  0.051  second,  and 
this  is  indicated  in  the  chart  by  the  dotted  line  representing 
an  alternative  termination  of  the  frame  movement  curve. 
The  clash  of  the  two  curves  is  left  to  indicate  a  doubt  with 
regard  to  the  period  of  oscillation,  which  requires  further 
explanation  in  the  next  article. 
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Double  Economy  in  Power  Feed  Drill 


Time,  Labor  and  Space-Saving  Device  in  Dodge 
Plant  Bores  50  Holes  in  Cylinder  Casting  in 
One    Operation — Drills   250    Castings  a  Day 


k  MACHINE  which  has  the  ability  to  bore  fifty-four  holes 
h\  in  a  cylinder  casting  at  the  same  time  is  now  in  use 
in  the  factory  of  Dodge  Bros.,  Detroit.  This  new  ma- 
chine, which  is  an  excellent  example  of  how  labor-saving 
devices  have  been  applied  to  the  manufacture  of  automobiles, 
is  known  as  a  four-way  semi-automatic  power  feed  drill.  It 
is  illustrated  herewith. 

This  ingenious  machine,  which  bores  more  than  half  a 


Four-way  Mml -automatic  power  feed  drill  used  in  the  factor/  of  Dodge  Broa..  Detroit.  Mich.  This 
machine  worke  from  four  aldea  of  the  eaatlng  simultaneously  and  almoat  dlapenaea  with  the  operator 
In  that  the  only  care  required  la  placing  the  eaatlng  In  poaltlon  and  removing  It  when  the  work  ha*  been 
completed.  In  conjunction  with  thla  machine  la  a  twin  outfit  provided  with  tapa  instead  of  drllli. 
Thle  machine  cuta  the  threada  In  55  holea  In  one  operation 


hundred  holes  in  a  cylinder  casting  in  one  operation,  works 
from  four  sides  of  the  casting  simultaneously.  It  almost  dis- 
penses with  the  operator  as  all  he  has  to  do  is  to  put  the  cast- 
ing in  position  and  remove  it  when  the  work  has  been  com- 
pleted. Fourteen  holes  are  drilled  in  the  top  of  the  casting 
to  take  the  studs  that  hold  the  cylinder  head  in  its  place  upon 
the  main  body  of  the  cylinder.  Twenty  more  are  drilled  in 
the  base  of  the  main  cylinder  casting  to  take  the  cap-screws 

that  hold  the  oilpan  in  position. 
Eleven  holes  arc  bored  in  the  front 
to  hold  the  timing  gearbox  housing 
in  position  and  finally  the  re- 
maining ten  are  bored  in  the 
rrur  to  take  the  cap  screws  that 
hold  the  gear  cover  case  and  the 
irset  housing  to  the  cylinder 
casting. 

250  Castings  a  Day 

The  machine  has  a  capacity  of 
over  250  cylinder  castings  in  a  10- 
hour  day.  Working  in  conjunction 
with  the  machine  is  a  twin  outfit 
that  is  provided  with  taps  instead 
of  drills.  This  machine  cuts  the 
threads  in  all  the  fifty-five  holes  in 
one  operation.  After  being  cleaned 
of  the  chips  due  to  the  drilling  and 
capping  the  cylinder  castings  can 
■■•  passed  on  their  way  to  final  in- 
spection and  assembly  without 
further  delay. 

Twofold  Economy 

This  machine  not  only  cuta  the 
nme  necessary  in  drilling  and  cap- 
ping the  cylinder  castings  to  about 
one-half  that  needed  by  even  the 
bust  machines  formerly  in  use  but 
In  addition  saves  the  factory  floor- 
space  that  would  be  necessary  with 
:i  larger  number  of  machines  and 
nits  to  a  minimum  the  labor  cost  in 
performing  this  work.    The  opera- 
tion of  drills  or  other  machines 
upon  all  four  sides  of  a  piece 
of  material  is  exceptional  and 
is  not  only  a  time-saving  ele- 
ment inasmuch  as  the  time 
used  in  cutting  is  just  one- 
fourth  that  where  it  is  neces- 
sary to  work  on  each  side  sepa- 
rately, but  the  time  necessary 
in  turning  over  the  fixtures  or 
in  placing  in  another  machine 
is  saved.    Their  efficiency  ren- 
ders such  machines  well  worth 
the  additional  cost. 
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View  of  the  Brooklyn  automobile  irtow  held  last  week  In  the  Twenty 'third  Regiment  Armory.    This  wn  the  first  Brooklyn  (how  in  2  years 


9,000  Cars  for  Long  Island  in  1915 

Sales  of  $9,000,000  Predicted— 6,000  Cars  Sold  in 
This  Territory  in  1914— Revived  Show  a  Success 


AN  increase  in  business  on  Long  Island 
of  50  per  cent,  for  the  present  year 
as  compared  with  1914  is  a  conservative 
estimate  if  the  opinions  of  the  exhibitors 
at  the  Brooklyn  show  can  be  taken  as  a 
barometer.  These  opinions  were,  how- 
ever, based  on  figures  for  January  and 
February  of  this  year  and  last  year,  and 
should  not  be  far  wrong. 

9.000  Cars  This  Year 

This  year  probably  9,000  cars,  valued 
at  $9 ,000,000,  will  be  called  for ;  last  year 
more  than  6,000  cars  were  sold  in  this 
territory,  which  has  an  area  of  40,000 
square  miles  and  a  population  of  over 
2,000,000.  Some  of  this  new  business  is 
due  to  new  cars,  such  as  the  Briscoe, 
Dodge  Bros.,  Remington  and  Westcott; 
and  also  to  the  increasing  popularity  of 
cars  introduced  last  year,  as  for  example, 
the  Chevrolet.  Lower  prices  and  more 
attractive  products  are  also  responsible 
for  their  share  in  the  increase. 

The  territory  represented  by  the 
Brooklyn  show  is  one  of  the  largest  and 
richest  in  the  United  States;  there  are 
29,000  cars  registered  in  the  four  coun- 
ties on  Long  Island,  or  almost  as  many 
as  New  York  county,  with  31,384  cars. 
The  area  of  the  island  is  1,373  square 
miles  and  the  population  is  2,098,460,  as 


against  2,762,522  for  Manhattan  Island. 

The  show  is  considered  a  success — all 
the  exhibitors  are  agreed  on  this  point. 
More  cars  have  been  sold,  more  live 
prospects  obtained,  and  the  crowd  on  the 
whole  was  more  alive,  more  intelligent, 
and  more  interested  than  ever  before. 
No  show  was  held  last  year,  but  the 
great  success  of  this  one  makes  it  a 
certainty  that  there  will  be  another  next 
year.  The  attendance  was  double  what 
it  was  2  years  ago — largely  on  account 
of  the  reduction  of  the  admission  fee 
to  25  cents  and  the  distribution  of  in- 
vitations, admitting  two,  to  every  owner 
on  Long  Island. 

The  Brooklyn  show  is  a  retail  show 
and  a  local  show.  It  is  just  for  the  in- 
habitants of  Long  Island  and  is  a  show 
at  which  there  are  very  few  sightseers 
but  many  prospective  buyers.  The  popu- 
lation is  largely  urban;  approximately 
1,900,000  of  the  population  is  found  in 
the  counties  of  Kings  and  Queens  which 
comprises  Brooklyn,  Long  Island  City 
and  a  few  suburbs.  The  other  two  coun- 
ties, Nassau  and  Suffolk,  have  a  mixed 
population.  Nassau  county  especially  is 
noted  for  its  fine  estates,  and  many 
wealthy  people  live  in  this  section. 
Therefore  this  county  is  a  very  fertile 
field  for  the  dealer  with  high-priced  cars. 


although  the  tendency  is  for  these  peo- 
ple to  come  straight  to  New  York  when 
they  want  a  car  instead  of  stopping  off 
in  Brooklyn. 

In  addition  to  this  class  there  is  a  con- 
siderable number  of  farmers  and  truck 
gardeners,  who  demand  cheap  and  mod- 
erate-priced machines.  Also  there  are 
the  townspeople  throughout  these  coun- 
ties who  have  grown  well-to-do.  These 
people  also  buy  a  considerable  number 
of  cars.  There  arc  only  83,930  people 
in  Nassau  county  and  96,138  in  Suffolk, 
so  that  after  all  the  largest  automobile 
trade  is  found  right  in  the  city  of  Brook- 
lyn itself. 

Few  Subdealers 

This  fact  and  also  the  comparatively 
small  area  of  Long  Island  has  resulted 
in  very  few  subdealers  being  appointed. 
All  the  high-priced  cars  are  sold  di- 
rectly through  agents  in  New  York  or 
Brooklyn  without  the  use  of  subagents 
in  the  smaller  towns.  The  medium  and 
low-priced  cars  are  handled  by  subdeal- 
ers to  a  limited  extent,  the  proportion 
of  dealers  for  any  particular  car  depend- 
ing to  a  large  extent  on  the  price,  the 
very  cheap  cars  having  comparatively 
mBny  dealers  and  the  medium-priced 
cars  few  or  perhaps  none  at  all. 
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Hhile  the  small  size  of  Long  Island 
and  the  fact  that  all  but  150.000  of  the 
P<*>p!e  live  in  Brooklyn  or  its  immediate 
suburbs  renders  a  great  number  of  aub- 
dealera  unnecessary,  many  of  the  ex- 
hibitors at  the  show  expressed  the  opin- 
ion that  it  would  be  better  to  have  more 
representatives  throughout  Long  Island, 
Dut  that  it  was  difficult  to  place  agencies 
w«th  live  men  and  that  no  representation 
***  °etter  than  poor  representation. 

Very  few  contracts  for  territory  were 
made  at  the  show;  most  of  this  work  is 
I  done  later.     Just  how  many  new  dealers 
i  *U1  be  appointed  this  year  is  problemat- 
\  ieal,  but  from  a  canvass  of  the  show 
I  probably  the  number  will  be  not  more 
\  than  twenty-five. 

•  At  present  there  are  forty-five  dealers 
in  Brooklyn,  which  is  Kings  county,  and 
the  population  ia  1,634,351 ;  ten  in 
Queens  county,  with  a  population  of 
284,041;  thirty-six  in  Nassau,  with  a 
population  of  83,930,  and  forty  in  Suf- 
folk, with  96,138  inhabitants.  The  deal- 
ers in  Brooklyn  are  the  main  representa- 
tives for  the  whole  island,  while  in  the 
other  counties  there  are  subdealers. 
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Long  Island  is  ideal  from  the  automo- 
bilist's  standpoint;  the  country  is  prac- 
tically level;  the  south  shore  is  abso- 
lutely so;  although  there  are  some  short 
hills  along  the  north  shore,  the  roads  are 
excellent.  Besides,  there  is  the  Long 
Island  Motor  Parkway,  which  is  a  pri- 
vate speedway  45  miles  in  length  and  on 
which  there  is  no  speed  limit. 

The  attractiveness  of  Long  Island  be- 
cause of  its  good  roads  and  also  its  many 
summer  resorts,  makes  it  almost  a  sum- 
mer paradise  for  the  motorist,  with  the 
result  that  there  is  a  large  transient 
trade  done  by  the  dealers  in  the  small 
towns  throughout  the  island;  most  of 
these  motorists  come  from  Brooklyn  and 
New  York  City. 

Good  Electric  Field 

Electric  dealers  expect  a  large  in- 
crease in  business  in  the  near  future. 
Brooklyn  is  an  ideal  electric  city.  Its 
streets  are  well  paved,  all  the  principal 
ones  being  asphalted,  and  it  is  almost 
as  level  as  a  billiard  table.  The  electric 
affords  the  most  convenient  means  of 
reaching  New  York. 
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The  country  surrounding  Brooklyn  is 
also  very  level  and  the  roads  arc  in  ex- 
ceptionally good  condition,  so  that  a 
more  ideal  district  for  the  operation  of 
these  machines  could  hardly  be  imag- 
ined. To  further  the  popularity  of  these 
cars  one  garage  for  electrics  exclusively 
has  recently  been  opened  and  two  more 
are  contemplated. 

One  distributor  of  high-priced  six- 
cylinder  cars  looks  for  a  large  increase 
in  his  business  during  the  coming  sea- 
son, for  in  addition  to  the  regular  busi- 
ness which  he  has  a  right  to  expect  he 
believes  that  many  of  the  people  that 
had  about  made  up  their  minds  to  buy 
cars  last  fall  or  early  in  the  winter  will 
do  so  some  time  during  the  coming 
year. 

He  argues  that  there  are  a  certain 
number  of  people  that  want  new  cars 
every  2  or  3  years  and  that  many  of 
these  were  ready  to  purchase  new  ones 
when  the  war  made  them  decide  to  use 
the  old  cars  for  another  year.  Many 
of  these  people,  he  believes,  will  be  ready 
to  invest  in  new  cars  during  the  coming 
season. 


Eisemann  Brings  Out  Magneto  for  Sixes 

Waverley  Electric  Truck  for  Industrial  Work 


Above —  New  Eliemann  magneto  for  tin-cylinder 
car*.  It  Is  similar  In  appearance  to  the  Type  G  four- 
cyllndar  Instrument  recently  brought  out  except  that 
the  large  driving  gear  la  at  the  rear  Inatead  of  at  the 
forward  end.  On  the  dlatrlbuter  gear  there  are  two 
mark*:  L  for  left  and  R  for  right  hand  rotation.  It  la 
merely  neceasary  to  place  number  1  platon  In  firing 
position  and  align  the  mark  R  or  L  with  a  acrew  In 
the  dlatrlbuter  houalng 

Right — The  newly  conatructed  Waverley  electric  ahop 
truck  which  haa  recently  been  adopted  by  the  U.  S. 
Oovernment  for  the  Bremerton,  Puoet  Sound,  navy 
yard,  la  Miuatrated  herewith.  It  la  of  structural  ateel 
jonetructlon,  dealgned  entirely  for  'purely  Industrial 
purpoaea.  The  outfit  comprlaea  a  tractor  and  trailer 
operating  on  an  electric  motor  which  I*  supplied  with 
current  from  a  thirty-cell,  twenty  .one-plate  lead  bat- 
tery. The  turntablee  are  of  great  uae  In  controlling 
heavy  weights,  rendering  the  tractor  and  trailer  of 
uae  In  rolling  mills  and  other  structural  ateel  work. 


NEW  YORK  CITY,  March  9— In  addition  to  the  Type  G  four-cylin- 
der magneto  announced  in  September  by  the  Eisemann  Magneto 
Co.,  Bush  Terminal,  a  six-cylinder  instrument  has  been  put  out.  In 
general  appearance  the  new  magneto  is  similar  to  the  four-cylinder  de- 
sign except  that  the  large  driving  gear  wheel  is  at  the  rear  end  instead 
of  at  the  forward  end,  thus  giving  a  slightly  different  appearance  to  the 
exterior. 

The  magnets  are  covered  by  sheet  steel  housing  which  are  pressed  into 
place  providing  a  tongue  and  groove  joint  which  is  absolutely  watertight. 
The  distinctive  tapered  pole  piece  has  been  retained,  but  the  winding  of 
the  armature  has  been  considerably  increased  in  efficiency.  A  new 
feature  is  the  use  of  oxidized  laminations  for  the  core.  This  prevents 
eddy  currents  due  to  the  insulating  film  of  oxide. 

One  of  the  features  of  the  new  instrument  is  the  simple  installation. 
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Splash  Oiling  for  Eights 

A  New  System  to  Avoid  Use  of  Drilled  Crankshaft 


Fig.  1 — This  (howl  the  overflow  beneath  the  front 
trough  by  which  level  i*  »et  on  grade*,  gutters  for 
spreading  oil  to  all  troughs,  and  wall  around 
strainer  to  prevent   this   running  dry  on 


ALL  the  eight-cylinder  motors  that  have  so  far  appeared 
have  been  provided  with  some  form  of  force-feed 
oiling,  the  lubricant  being  directed  under  pressure 
through  the  crankshaft  and  its  throws  to  the  crankpins,  and 
sometimes  through  the  camshaft  as  well.  Naturally  such  a 
construction  is  very  expensive,  owing  to  the  drilling  of  the 
shaft.  The  splash  oiling  system,  whereby  the  lower  ends  of 
the  connecting  rods  dip  into  troughs  of  oil  as  they  revolve, 
thereby  throwing  the  oil  to  all  the  surfaces  to  be  lubricated, 
is  much  more  simple,  but  designers  of  eights  have  fought 
shy  of  it  because  of  the  difficulties  of  splashing  the  oil  into 
cylinders  placed  at  an  angle. 

Ernest  M.  White,  automobile  engineer  of  Detroit  and 
specialist  on  motor  car  lubrication  has  come  forward  with  n 
method  of  employing  splash  oiling  in  eights  of  the  V-type, 
which  makes  use  of  baffles  to  direct  the  oil  into  the  cylinders. 
In  combination  with  these  the  White  eight-cylinder  splash 
systems  incorporate  the  special  forms  of  splash  troughs  on 
which  Mr.  White  holds  patents  and  which  cause  more  oil  to 
be  splashed  on  grades  than  on  the  level,  at  the  same  time 
having  provision  for  the  cutting  down  of  the  oil  supply  when 
the  car  is  descending  a  grade:  for  when  going  down  hill, 
less  work  is  done  by  the  motor,  and  consequently  less  oil  is 
needed.  These  special  forms  of  splash  troughs  were  de- 
scribed in  The  Automobile,  issue  of  May  7,  1914. 

Though  the  principle  is  the  same,  the  White  splash  system 
for  V  eights  admits  of  several  modifications  it  is  stated  to  meet 
the  requirements  of  any  type  of  engine.    The  diagrams  here- 
with illustrate  the  two  most  im- 
portant forms  which  Mr.  White  has 


Method  of  System 

Fig.  1  is  a  horizontal  section  of 
an  eight-cylinder  fitted  with  the 
White  troughs,  and  Fig.  2,  the  end 
sections  of  the  same  crankcase, 
showing  the  corrugated  baffle  or 
deflector  which  is  so  curved  as  to 
throw  the  oil  striking  it  toward  the 
opposite  or  right-hand  cylinder  and 
placed  so  as  to  divide  the  oil 
splashed  from  the  troughs  into  two 
portions,  one  for  lubricating  each  F|g 


set  of  cylinders.     There  is,  of  course,  a  separate 
opposite  each  of  the  four  cylinders  of  one  side. 

From  the  reservoir  oil  is  taken  by  the  pump  and  discharged 
into  the  timing  gear  case  whence  it  is  splashed  to  the 
other  gears  in  the  timing  case  by  the  rapidly-revolving  wheel 
which  drives  the  pump. 

From  the  timing  gear  case  the  oil  runs  to  the  front  or 
master  splash  trough  and  is  divided  here,  part  returning 
directly  through  a  level-maintaining  trap  to  the  reservoir. 
This  trap  is  so  designed  that  when  the  motor  is  inclined,  as 
in  ascending  a  grade,  a  greater  quantity  is  retained,  raising 
the  level  and  causing  more  oil  to  be  splashed  from  the  trough 
by  the  dipper  on  the  connecting-rod.  The  level  is  raised  about 
1-4  inch  and  lowered  about  1-2  inch  when  the  motor  is  either 
ascending  or  descending  a  20  per  cent,  grade. 

Effect  of  Baffles 

The  baffle  plate  scheme  is  readily  understood.  It  is  the 
same  idea  as  if  you  took  a  hose  and  directed  its  stream  of 
water  on  a  sidewalk,  for  instance.  The  water  would  be 
thrown  upward  again  at  a  certain  angle  to  the  horizontal. 
The  dipper  on  the  end  of  the  rod  splashes  or  lifts  oil  from 
the  trough  and  primarily  throws  it  into  left-hand  cylinder. 
Fig.  2,  and  also  against  deflector  or  baffle  by  which  it  is 
redirected  into  the  opposite  cylinder.  The  design  of  the 
deflector  and  dipper  is  such  that  practically  equal  parts  of 
the  splashed  oil  go  to  each  cylinder. 

The  oil  gets  to  succeeding  troughs  from  the  master  trough 
by  being  directed  along  passages  on  the  inside  of  the  crank- 
case.  Flowing  down  the  side  of  the  case,  it  is  caught  by  the 
inclined  gutter  and  empties  into  No.  2  trough.  By  the 
same  means  Nos.  3  and  4  are  supplied,  the  oil  finally  return- 
ing to  the  oil  base  ready  for  straining  and  recirculation. 

Special  provision  is  made  for  supplying  the  pump  with  oil 
when  there  is  little  in  the  reservoir  and  when  the  motor  is 
descending  a  grade  as  there  is  a  wall  around  the  screen, 
through  which  the  oil  is  strained  on  going  back  to  the  pump. 
This  prevents  the  oil  from  uncovering  this  screen  and  stop- 
ping the  supply. 

A  modification  of  the  eight-cylinder  splash  system  just 
described  is  shown  in  detail  in  Fig.  2.  It  differs  from  the 
other  in  that  the  oil  is  pumped  directly  into  each  of  the 
splash  troughs,  placed  one  under  each  of  the  cranks.  An- 
other difference  is  in  the  baffles,  which  are  in  two  sets  in  this 
case. 

Referring  to  the  diagrams,  the  oil  is  taken  from  the  reser- 
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voir  by  a  suitable  pump,  not  shown,  and  by  it  fed  into  a  main 
passage  having  openings  leading  to  each  of  the  splash 
troughs.  From  these,  a  portion  of  the  oil  is  thrown  by  the 
dippers,  part  of  it  going  directly  into  the  cylinders,  and  a 
portion  striking  against  a  baffle  from  which  it  is  deflected  to 
another  baffle  and  then  shot  into  the  cylinder. 

At  the  forward  side  of  each  of  the  splash  troughs  is  an 
overflow  placed  below  the  upper  edge,  this  controlling  the 
depth  of  oil  in  the  troughs  and  the  quantity  of  oil  splashed 
therefrom,  just  as  in  the  other  case.  When  the  motor  is 
inclined  as  in  ascending  a  grade,  this  overflow  point  rises, 
causing  a  greater  quantity  of  oil  to  be  retained  in  the  troughs 
so  that  the  dippers  will  dip  deeper  and  splash  more  oil  to 
the  parts  to  be  lubricated.  When  descending,  the  overflows 
obviously  fall,  and  there  is  less  oil  retained,  as  less  is  re- 
quired. In  the  design  shown,  the  maximum  depth  of  oil 
would  occur  when  the  engine  was  inclined  to  a  12  per  cent, 
grade,  and  on  a  25  per  cent,  grade  the  depth  would  be  the 
same  as  when  the  motor  was  in  a  level  position. 

In  this  system,  the  size  and  form  of  the  deflectors  or 
baffles,  like  the  sizes  of  the  connecting-rod  dippers  and  the 


pump,  is  largely  a  matter  of  experiment,  controlled  by  the 
size  and  form  of  the  crankcase.  It  is  understood  that  the  oil 
thrown  from  the  troughs  does  not  reach  the  cylinders  and 
bearings  in  the  form  of  a  liquid,  but  rather  as  a  mist  or 
spray  which  is  beaten  into  this  state  by  the  cranks,  connect- 
ing-rods and  other  moving  parts  within  the  crankcase. 

A-  in  all  splash  systems,  there  arc  oil  pockets  above  the 
main  bearings  and  oil  holes  in  the  lower  ends  of  the  con- 
necting-rods so  that  these  parts  may  recehe  oil.  The  special 
form  of  compensating  troughs  which  White  uses,  may  also  be 
fitted  in  combination  with  the  pressure  oiling  method,  that  is, 
in  those  cases  where  the  oil  is  fed  under  pressure  to  the  bear- 
ings. So  far  as  the  trough  design  is  concerned,  these  systems 
are  also  applicable  to  vertical  fours  or  sixes. 

This  system  seems  to  care  for  every  eventuality  but,  of 
course,  it  must  not  be  forgotten  that  force  fed  oil  is  an  ad- 
vantage to  any  kind  of  motor  when  it  can  be  afforded.  The 
higher  the  pressure  at  which  the  oil  enters  the  bearings  the 
greater  the  durability  thereof  is  a  law  of  mechanics,  so  that 
on  high-grade  cars  a  forced  lubrication  system  is  becoming 
the  rule,  however  many  cylinders  the  motor  may  have. 


Big  Eight  for  Aeroplanes 

New  Model  Sturtevant  Aero  Motor  Follows  Automobile  Trend 


RATED  at  140  horsepower  the  Sturte- 
vant motor  is  not  really  so  very 
large  as  its  cylinder  dimensions  are  only 
4-inch  bore  and  5  1-2-inch  stroke,  but  it 
is  designed  to  run  at  the  high  normal 
speed  of  2,000  revolutions  per  minute. 
This  is,  of  course,  too  fast  a  speed  for  a 
propeller  so  there  is  a  special  geared 
head  for  the  latter  and  the  reducing 
gears  bring  down  the  rate  of  revolution 
to  from  1,000  to  1 ,500. 

The  cylinders  are  cast,  but  the  jacket* 
have  big  openings  to  allow  the  cores  to 


be  cleaned  out,  and  cover  plates 
of  aluminum  are  employed  to 
close  the  water  spaces.  Chrome- 
nickel  steel  of  very  high  tensile 
strength  is  used  for  the  crank- 
shaft and  connecting-rods  and  a 
great  deal  of  work  is  done  on 
these  parts,  the  crankshaft  be- 
ing bored  out  all  through  and 
the  connecting-rods  machined  all 
over.  The  big  ends  are  not  of  forked 
type  but  are  located  side  by  side  on  com- 
mon crankpins  and  white  metal  bushings 
are  used  at  this  point.  Aluminum  is  used 
for  the  crankcase  and  within  it  are  cast 
oil  passages  to  conduct  the  lubricant  to 
various  points.  For  the  main  bearings 
of  the  crankshaft  the  supply  comes  from 
the  cast  passages  and  oil  then  gets  to  the 
big  ends  through  the  crankshaft.  For 
cam  lubrication  the  camshaft  is  drilled 
out  and  oil  led  to  its  interior  just  as  to 
the  crankshaft,  while  besides  the  gear 


type  of  pressure  circuluting  pump,  there 
is  a  secondary  pump  driven  by  eccentric 
from  the  camshaft  that  sucks  from  an 
outside  tunk  and  keeps  the  crankcase 
level  constant. 

The  photographs  give  a  good  idea  of 
the  general  layout  of  the  motor  and  it  ia 
interesting  to  observe  the  way  in  which 
the  exhaust  pipes  are  brought  out  be- 
tween the  blocks  of  pair-cast  cylinders. 
Generally  the  suggestion  is  that  the  pair 
casting  rather  aids  accessibility  and  the 
motor  as  a  whole  is  particularly  clean. 

A  quite  interesting  point  in  the  design, 
especially  in  the  light  of  the  difficulty 
automobile  engineers  have  been  having 
with  a  four-cylinder  magneto  driven  at 
double  normal  speed,  is  the  use  of  two 
separate  Bosch  or  Mea  machines.  The 
branched  intake  manifold  and  its  en- 
larged center  section  at  the  point  of  car- 
bureter attachment  should  also  be  ob- 
served. 
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The    Boston  Show 

HAVING  more  cars,  more  dealers  and  practically 
as  great  an  attendance  as  any  other  show  in 
the  circuit,  the  Boston  Show  must  not  be  under- 
estimated. Here  the  hundreds  of  dealers  congregate 
each  year  to  map  out  a  business  which  totals  more 
than  half  a  hundred  million  dollars.  Here  the  New 
England  distributor  gathers  together  his  cohorts  of 
sub-dealers  to  make  fresh  onslaughts  against  the 
huge  potential  buying  power  of  New  England 
industry. 

Rich  as  the  New  England  territory  is  it  has  not  as 
yet  been  tapped  to  anything  like  the  extent  that  the 
future  holds  out.  Millions  of  dollars  are  spent  every 
month  on  automobiles  and  accessories  through  the 
New  England  territory  and  the  Boston  Show  is 
the  headquarters  of  the  general  staff  which  organizes 
the  big  selling  army  for  this  huge  campaign.  This 
is  a  dealers'  show  organized  by  dealers,  for  dealers 
and  patronized  not  only  by  the  dealers  themselves 
but  by  an  exceptional  number  of  live  dealers' 


Men  from  all  parts  of  the  country  are  here,  buy- 
ing, selling  and  observing,  all  fully  appreciating  the 
magnitude  of  the  New  England  market  and  zealous 
to  still  further  develop  its  possibilities.  Nor  have 
they  been  content  to  take  their  opportunities  at 
their  face  value  only;  in  many  cases  they  have 
analyzed  financial  and  industrial  conditions  and 
are  able  to  go  after  the  business  systematically. 


Markets  in  Both  Hemispheres 

SO  far  the  principal  customer  of  the  American 
automobile  manufacturer  has  been  his  own 
countryman,  and  outside  North  America  Europe  has 
taken  most  of  the  surplus.  At  present,  with  the 
chief  markets  of  the  Old  World  practically  closed 
there  is  a  strong  natural  tendency  to  look  to  the 
republics  of  the  South  American  continent  as  a  field 
that  has  not  yet  been  exploited  properly.  There  has 
been  an  inclination  to  leave  Argentina  and  Brazil  to 
the  foreign  makers  who  already  have  a  strong  hold 
there  in  the  automobile  field,  but  with  Germany  pro- 
hibited from  exportation  almost,  and  great  reduc- 
tions in  the  quantities  of  cars  that  can  be  exported 
from  France  or  England,  the  opportunity  for  Amer- 
ica to  seize  the  market  that  should  be  hers  by  natural 
right  is  very  tempting. 

Recent  research  by  responsible  departments  of  the 
Government  and  by  representatives  of  financial 
interests  who  are  well  qualified  to  judge,  shows  that 
business  conditions,  so  far  as  the  ethics  of  buying 
and  selling  are  concerned,  are  improving  greatly,  in 
Argentina  particularly.  It  is  now  quite  possible  to 
do  business  there  in  a  businesslike  way,  using 
methods  of  appreciated  value  in  the  parts  of  the 
world  with  which  the  American  manufacturer  is 
already  acquainted.  To  develop  the  potentialities  of 
South  America  should  not  be  any  more  difficult  when 
the  job  is  taken  properly  in  hand  than  it  has  been  to 
expand  our  automobile  trade  with  Australia. 

The  thing  that  is  not  known  fully  is  the  type  of 
car  which  Argentina  and  the  other  republics  is  likely 
to  prefer,  for  the  case  is  not  equivalent  to  that  of 
Europe,  who  can  take  care  of  herself  so  far  as  high- 
priced  chassis  go  and  needs  little  more  from  us  than 
the  inexpensive  vehicles,  in  the  production  of  which 
America  has  stood  utterly  alone.  The  thing  which 
really  counts  is  the  amount  of  money  the  average 
purchaser  desires  to  spend ;  for,  if  a  car  is  sound  and 
well  advertised,  the  details  of  its  design  are  not  of 
so  much  importance  as  the  suitability  of  its  price 
to  the  market. 

In  Europe  American  manufacturers  have  largely 
set  the  fashion  in  inexpensive  cars,  and  there  seems 
no  good  reason  why  they  should  not  do  likewise  with 
more  costly  machines  in  another  continent.  All  that 
is  needed  is  really  earnest  endeavor  and  persistency 
of  effort,  so  that  a  sound  trade  may  be  built  up  in 
three  or  four  years'  time.  It  is  useless  to  hope  to 
create  a  big  business  in  a  few  months,  for  it  is  nec- 
essary that  the  public  be  educated  to  appreciate  the 
value  of  American  cars  of  all  classes,  and  it  is  prob- 
able that  time  and  money  given  to  such  education 
will  be  better  spent  than  it  would  be  on  an  endeavor 
to  alter  our  chassis  or  bodywork  radically  to  suit 
whatever  may  happen  to  be  the  supposed  ideas  of  the 
South  American  buyer  at  the  moment.  Fashions  in 
automobile  make-up  change  from  time  to  time  and 
in  our  sister  continent  there  seems  no  reason  why 
the  direction  of  change  should  not  be  influenced  and 
directed  by  a  little  intelligent  and  patient  pioneering 
which  should  result  in  ultimate  advantages  for  both 
makers  and  buyers. 
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London  Buses  Carry  734,000,000  in  1913 


1913  Haulage  Nearly  Twice  as  Much  as  1910— Of  3,644 
Omnibuses  Licensed,  Only  142  Were  Horse-Drawn— 28 
Motor  Buses  in  1903— Routes  Increased  from  195  to  528  Miles 

LONDON.  ENGLAND,  March  6— London  omnibuses  car-        Since  the  early  days  of  the  "™J^°*^f*j*mt 

ried   nearly  734,000,000  passengers  during  the  year  buses  have  been  in  service  at  the  two  front*  but J^*  ™*"«r 

1913.    This  is  nLrly  twice  as  many  as  were  carried  in  1910  ones  ^^l^^^^J^^n^^ 

and  is  90.  per  cent,  as  many  ^^"ffJnb^£SS  M£,?' w&ta  B-nSTli'JSSS  amefsureby  which  the 

hVth.  lLal  ±am^roadsP  T"e  «a™  figure"  fo »1    and  number'of  ..iSf  in  that  Country  not  bein\  used  for 

M ^S  JJTi^thi  rSoort  of  th ndon  traffic  branch Tof  military  purposes  would  be  reduced  by  about  one-Tialf.  The 

W  VTrf^ Trade fo7l914  recently  "ssued.  are:  order  issued  provided  for  the  licensing  of  all  automobiles 

the  Board  of  Trade  for  1914,  recently  M-uea.  a  e.^  beginning  March  15.  licenses  to  be  issued  only  on  proof  of 

?«3  797  8G6         Ml  397.317  public  necessity.   The  purpose  of  this  was  to  save  in  the  con- 

177  207  5^5         733!s3i.:oi  sumption  of  gasoline,  lubricant  oils  and  rubber. 

'.".!'.  425".27l!861  462'.019'.r.37  — 

Of  the  3,644  omnibuses  licensed  In  1913,  only  112  were  horse-  To  Form  Co.  for  Kittman  PrOC6B8 

drawn.  There  were  only  twenty-eight  more  buses  licensed  in  ivi3  Wa8H1NGTOn  D  C  March  10— A  plan  is  being  considered 
than  in  i9.3.  wh.n  iher,  ^  but  thirteen  motor  ^  yet  they        Wft™ ^Mhe  Un.'ted States  Bureau  of  Miners  to  form  a 

carried  more  than  two  and  one-half  time,  .« i  man>  pn««  n«rs     At  *  w  fc     .„  t        der  ^    supervision  of  the  SeC- 

the  «n.«  time  the  motor  buses  serve  a  much  greater  mlU.  ge  than  ^"P""^  h  c  TrMgu£  in  connection  w  fth  the  new  Rittman 
the  old  horse  buses,  the  length  of  road  traverse  bavins;  Increased  of  manufacturing  gasoline  and  chemicals  used  in 

from  m  miles  m  1.12  to  .,2s  miles  in  June  P  ammunition  and  dyestuffs.   The  plan  is  for  oil 

From  these  figures  it  will  be  seen  th-t  motor  buses  hav h.,d  a  manufacturers  to  co-operate  in  building  a  plant   Another  ar- 

tremendou.  effect  in  relieving  the  traffic  ™n»*'"°"  ^,77"     ™  ran^ment  discussed  iVfor  the  Secretary  of  the  Treasury  to 

made  the  street,  impassably  if  h°™-^™"*™<'  n,  '  have  sole  control  of  the  patents  and  to  license  any  financially 

p.nd«i  upon  to  take  c«re  of  the  incrwsed  «     •  responsible  manufacturing  company  applying  to  use  them. 

Many  bus  route,  are  now  from   ,  to^  mil n*,h.  This  method  of  manufacture  which  was  announced  in  The 

Although  more  than  io  Ofln.ooo  pa^nge  .  «n carr . ^  c^  Automobile  for  March  4  consists  in  vaporising  the  residue 

m  1913  the  nun ibr  jl  t he„e  vehicle.         r^u™87         ^  under  heavy  pressure  and  at  a  temperature  of  450  degrees 

hor.e-r.bs  In  190.1  to  1...3SO  cab.  In  1913.  of  which  8.387  wers  motor  centiKrade;Jtfc  idea  being,  to  Dreak  up  tho  oil  and  frec  the 

drlven  ,  i      mntnr  hiivm  th.  renort  .avB-  gasoline  molecules.    The  residue  that  is  left  by  the  liquid 

wth  regard  to  accidents  caused  by  motor  buses,  the  report  e»ys  g  becomes  available  by  Dr.  Rittman's  method 

-m  proportion  to  the  work  done  by  hese  whic.e.  ,he.r  f ^nd  it  has-been  stated  that  double  the  amount  of  gasoline  is 

has  largely  decreased.  It  Is  not  sufficient  m.  re  y  to  take  the  actual  de     j    .  fc      f  „ 

number  of  accidents  caused    frt^'id"  the  amoTn,  of  nX.se  details  of  the  process  will  Z  announced  by  the  Department  of 

the  number  of  vehicles  In  each  class  and  the  amount  of  mileage  ^  ,nter|  the  end  of  March. 

run." 

M„,„,  H,ltu.a  einnnerl  in  Rorlin  Lackawanna,  N.  Y.,  March  6— The  Lackawanna  Steel  Co.. 

Motor  Buses  Stopped  III  Berlin  Mn  cUy  hag  underUk(,n  the  building  of  a  benzol  plant,  which 

Amsterdam  Holland,  March  6 — All  motor  bus  traffic  on  is  now  nearing  completion.   The  company  has  made  cc 

the  streets  of  Berlin,  and  other  German  cities  has  been  stopped  for  the  sale  of  this  product  for  the  entire  year  and 

by  order  of  the  Imperial  authorities,  to  conserve  the  supply  large  sales.    The  Dominion  Steel  Co.,  Sydney,  B  C,  is 

of  gasoline  according  to  a  message  from  the  German  capital.  planning  to  add  to  its  plant  and  produce  benzol. 


N.  A.  C.  C.  Selects  Show  and  Truck  Convention  Dates 

11,064  Carloads  of  Automobiles  Shipped  in  February 


NEW  YORK  CITY,  March  5— At  its  quarterly  meeting, 
held  yesterday,  the  National  Automobile  Chamber  of 
Commerce  decided  on  December  31  as  the  opening  day  of  the 
next  automobile  show  at  Grand  Central  Palace.  The  Chicago 
exhibition  will  open  January  22,  1916.  .  ,  „  L!  ,  _ 

Following  the  report  of  the  Commercial  Vehicle  Committee, 
the  manufacturers  in  the  chamber  selected  May  5  and  6  as 
the  dates  and  Detroit  as  the  place  for  a  convention  of  com- 
mercial vehicle  interests,  following  the  regular  monthly  meet- 
ing of  the  directors,  which  will  also  be  held  at  Detroit.  To 
this  gathering  will  be  invited  all  the  leading  commercial 
vehicle  manufacturers,  including  those  not  members  of  the 
N.  A.  C.  C. 

Evidence  that  the  recent  shows  at  the  Grand  Central  Palace 
this  city  and  the  Coliseum  at  Chicago  broke  all  records  for  attend- 
ance, and  the  amount  of  business  done  was  shown  by  the  report  of 
R  A.  Miles,  the  show  manager.  There  will  be  a  97  per  cent  return 
of  the  amount  paid  for  space  at  the  New  York  show  and  S3  per 
cent,  on  the  Chicago  exhibition  space- 
Reports  by  W.  E.  Metxger,  chairman  of  the  Traffic  Committee, 
■how  that  February  shipments  of  automobiles  were  11.064  carloads, 
■  substantial  Increase  over  the  figures  of  February,  1914, 
10,571  carloads. 


stated  that  forty-eight  bills  affecting  the  use  of  motor  cars  had 
been  Introduced  Into  four  state  legislatures  during  the  past  1 
months.  He  reported  further  that  there  was  a  general  disposition 
on  the  part  of  the  lawmakers  to  recognise  tho  right,  of  automo- 
blllsts,  and  they  apparently  were  disinclined  to  vote  for  nny  meas- 
ures that  would  entail  a  hardship  on  them. 

There  were  also  discussions  on  reports  from  the  committees  on 
patents,  good  roads  and  standard  form  of  warranty. 

ITesldent  Clifton  presided  at  the  meeting  with  more  than  sixty- 
five  companies  represented. 


Fred  Estey,  a  Pioneer,  Dies  in  Detroit 


hout 


Chicago,  III.,  March  8 — Fred  L.  Estey,  known  throuf 
the  industry  as  Pete  Estey,  automobile  editor  of  the 
Examiner,  died  Saturday  night  in  Detroit  from  pne 
At  one  time  Mr.  Estey  was  publicity  man  for  Studehaker  and 
in  addition  has  been  Identified  with  motoring  for  the  last  10 
years.  He  was  a  prominent  figure  in  nearly  all  the  Glidden 
tours. 


,  In  his  report,  nah 


Savannah,  Ga.,  March  6 — The  price  of  gasoline  in  Savan- 
fallen  from  14  cents  to  11  cents. 
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U.  S.  Rubber's  Net 
Profits  $9,776,873 

$6,945,388  Dividends  for  Year 
Upon  Preferred  and  Common 

Stocks— $10,000,000  Cash  on  Hand 

XT  EW  YORK  CITY,  March  5— The  annual  report  of  the 
IN  United  States  Rubber  Co.,  the  first  since  the  company 
changed  its  fiscal  year  to  correspond  with  the  calendar  year, 
shows  net  sales  of  $83,678,812,  a  reduction  of  about  $10,- 
000,000  from  the  previous  12  months.  This  was  occasioned, 
acording  to  President  Colt,  by  the  prevailing  low  selling  price 
of  manufactured  goods,  the  volume  of  merchandise  sold  hav- 
ing been  somewhat  greater  than  in  191.3. 

Net  profits  of  the  company,  before  deducting  interest  charges, 
amounted  to  I9.776.S73,  After  deducting  Internet  charge*  the  profits 
were  $7. 8*8,223.  Dividends  to  the  minority  stockholders  In  certain 
subsidiaries  amounted  to  $200, Hsi  I nvidends  for  the  year  upon 
the  preferred  and  common  stock  amounted  to  $S,9tr..3SK.  leaving  a 
surplus  of  profits  of  1721. 9.10.  equivalent  to  about  2  per  cent  upon 
the  common  stock  additional  to  the  fi  per  rent,  paid 

President  Colt  In  his  report  to  the  stockholders  stated  that  the 
company's  policy  has  been  to  keep  strong  In  cash,  the  Item  of  about 
$10,000,000  cash  on  hand  representing  over  10  per  cent,  of  the  com- 
pany's current  liabilities  outside  of  such  as  would  of  necessity  c*ist 
In  the  transaction  of  Its  business. 

The  company  has  made  an  Increase  of  nbout  tt.sr.o.Onfl  over  laeil 
year,  in  plants  and  properties,  expending  about  $2,100,000  In  19H 
on  the  company's  rubber  plantat Ions  in  Sumatra,  about  $h"0.000  on 
enlargements  of  Morgan  &  Wright  tire  plant  at  Oetrolt,  about  $31o,- 
000  additions  to  tire  and  other  mechanical  plants,  about  $360,000 
additions  to  footwenr  plants  and  about  $17'I.0imi  additions  to  re- 
claiming plants 

Garford  Motor  Truck  Co.  Starts  Work 

Lima,  O.,  March  10—  The  manufacture  of  Garford  and  Gar- 
ford-Utility  trucks  has  been  started  by  the  Garford  Motor 
Truck  Co.,  whose  factory  is  in  this  city.  As  announced  a 
few  weeks  ago,  the  Geiger-Jones  Co.,  Canton,  O.,  has  pur- 
chased the  motor  truck  interests  of  the  Willys-Overland  Co., 
which  consisted  of  the  manufacture  and  sale  of  both  the  Gar- 
ford and  the  Willys-Utility  trucks.  This  entire  line  hence- 
forth will  be  manufactured  under  the  Garford  name,  the 
Willys-Utility  becoming  the  Garford  Utility.  The  Utility 
truck  has  a  carrying  capacity  of  1,500  pounds  while  the  Gar- 
ford will  be  built  in  1  1-2,  2,  3,  5  and  6-ton  sizes. 

K.  A  Williams,  Jr..  head*  the  new  company,  which  has  taken 
over  the  IJma  factory  together  with  all  vehicles  on  hand  and  the 
service  stations  In  the  eastern  stateB.  Mr.  Williams  was  in  New 
York  City  last  week  supervising  the  final  ni  rangement*  of  his 
New  York  distributor,  the  |{.  K  Taylor  Corp.,  for  consolidating 
under  one  roof  all  the  tJarford  company's  Interests  In  thai  terri- 
tory, now  distributed  In  three  places.  This  consolidation  will  be  In 
tho  garage  at  427  West  42d  street,  occupied  by  the  old  Uramm 
company.  This  company  Is  also  In  charge  of  the  Boston  branch 
If.  C  Whitney  Is  In  charge  nt  Philadelphia 

Other  officials  In  the  new  company  are  J,  R  Immler  of  i  "anion, 
associated  with  the  r.clger- Jones  Co.  vice-president  and  sc.  r.  t.iry. 
and  A.  Stall  of  J_jina.  treasurer. 

The  engineering  department  of  the-  company  has  been  trans- 
ferred from  Elyrln  to  Lima.  Special  machinery  for  building  Car 
ford  trucks  has  been  Installed.  The  operating  force  of  the  Lima 
plant  will  be  materially  Increased  within  the  next  2  months.  The 
F.lyrln  plant  will  henceforth  l.e  employed  in  the  manufacture  of 
overland  parts 

Overland  Ships  .302  Cars  in  1  Day 

Toledo,  O..  March  5 — As  a  strong  indication  of  the  upward 
trend  of  business  conditions  in  this  country,  the  Willys-Over- 
land Co.  points  to  the  shipments  which  recently  have  been 
made  at  the  Toledo  factory. 

On  Monday,  March  1.  the  first  day  following  the  biggest  month 
so  far  experienced  by  the  Overland  company.  302  cars,  valued  at 
$33u. I H.".,  wen-  shipped  to  actual  purc  hasers  This  Is  the  largest 
numlx-r  of  cars  that  ever  left  the  Overland  factory  in  a  single  day. 
Of  the  total  number  of  cars,  eighty-seven,  valued  at  $12S.321.  were 
<if  the  Overland  lfx-cyllnder  model.    To  carry  the  one  day's  ship- 


cm   if  cars.  lo2  freight  cars  were  required,  making  a  solid  train 
measuring  4.712  fed,  or  almost  a  full  mile  in  length. 

Although  February  contained  only  24  actual  shipping  days,  the 
Overland  Company's  records  show  a  total  business  exceeding  that 
of  last  i  >ctober.  which  had  27  shipping  days  and  which  was  previ- 
ously the  company's  lecord  month.  The  Increase  In  average  daily 
shipments  was  20  per  cent.  Shipments  for  the  month  were  31  per 
cent,  greater  than  those  of  February.  1914.  and  double  those  of  the 
same  month  2  years  ago 

Buick  Ships  1,952  Cars  in  We«k 

Detroit,  Mich  ,  March  9 — Special  Telegram — The  week 
ending  February  27  was  the  biggest  in  the  history  of  the 
Buick  Motor  Co.  Shipments  totaled  1,952  cars,  of  which 
1,720  were  shipped  from  the  factory  and  the  remainder  from 
branches.  The  total  number  of  Buicks  shipped  from  the  be- 
ginning of  the  fiscal  year,  August  1  to  February  27,  this  year 
was  30,922,  as  compared  with  21,013  cars  for  the  same  period 
last  year. 

100'  c  Increase  in  Atwater  Kent  Business 

Philadelphia,  Pa.,  March  6—  February  proved  a  banner 
month  for  the  Atwater  Kent  Mfg.  Works,  the  number  of 
ignition  systems  shipped  being  more  than  100  p«r  cent, 
greater  than  during  the  same  month  last  year  and  fourteen 
times  greater  than  the  output  of  February,  1913. 

The  present  schedule  for  1915  deliveries  on  Atwater  Kent 
ignition  equipment  calls  for  60,000  systems,  with  a  probabil- 
ity of  a  very  heavy  further  increase. 


Goodrich  Reduces  Preferred  $2,000,000 

New  York  City,  March  10 — At  the  annual  meeting  of  the 
B.  F.  Goodrich  Co.  held  in  this  city  today,  the  stockholders 
voted  to  reduce  the  capital  stock  of  the  company  from 
$90,000,000  to  $88,000,000,  by  reducing  the  7  per  cent,  pre- 
ferred capital  stock  from  $30,000,00,  consisting  of  300,000 
shares  at  $100  each,  to  $28,000,000,  consisting  of  280,000 
shares  of  $100  each.  The  by-laws  of  the  company  call  for  the 
retirement  of  3  per  cent,  of  the  original  issue  of  $30,000,000 
each  year.  This  retirement  of  $2,000,000  to  cover  a  2-year 
period  means  the  calling  in  of  $200,000  more  than  require- 
ments. 

The  old  officers  were  re-elected  as  follows:  B.  G.  Work, 
president;  C.  B.  Raymond,  secretary;  W.  A.  Means,  treas- 
urer; A.  H.  Lehman,  chief  engineer;  W.  O.  Rutherford, 
sales  manager;  E.  C.  Tibbitta,  advertising  manager;  E.  C. 
Shaw,  factory  superintendent;  and  Chas.  Wolf,  purchasing 
agent. 

The  number  of  the  directors  has  been  reduced  from  six- 
teen to  fourteen.  Last  year's  list  of  directors  remains  intact 
with  the  exception  of  O.  C.  Barber  and  A.  H.  Lehman,  who 
resigned. 

Vol'NCSTown,  O.,  March  6 — Stockholders  of  the  Youngs- 
town  Sheet  &  Tube  Co.  at  a  special  meeting,  April  6,  will  oe 
asked  to  approve  a  $5,000,000  increase  in  the  corporation's 
capital  stock,  raising  the  present  total  of  $25,000,000  to 
$30,000,000.  The  board  of  directors  has  approved  this  ac- 
tion. Sanction  of  the  stockholders  is  declared  to  be  already 
assured. 

The  stock  about  to  be  issued  will  be  preferred,  making  for 
the  company  a  total  of  $10,000,000  of  this  kind  and 
$20,000,000  of  common.  Of  the  latter  $18,000,000  is  outstand- 
ing. 

New  York  City.  March  10— The  Kelly-Springfield  Tire  Co. 
has  declared  the  regular  quarterly  dividends  of  1  1-2  per  cent 
on  its  first  preferred,  1  3-4  per  cent,  on  its  second  preferred 
and  1  1-2  per  cent,  on  its  common  stocks.  The  preferred  divi- 
dends are  payable  April  1  to  holders  of  record  March  15  and 
the  common  dividend  is  payable  May  1  to  holders  of  record 
April  15. 

Firestone  Reduces  Solid  Tires  10  Per  Cent. 

New  York  City,  March  8— Consumers'  discounts  are  elimi- 
nated from  a  new  schedule  of  Firestone  solid  truck  tire  prices 
which  went  into  effect  today.  A  net  price  is  quoted  which  is 
10  to  15  per  cent,  lower  than  any  net  prices  given  in  previous 
Firestone  lists  after  deducting  discounts. 

An  advantage  in  making  prices  universal  and  fixed  is 
gained  by  the  abandonment  of  the  old  consumers'  discount 
method. 

Lower  cost  of  crude  rubber,  lower  production  cost,  a  better 
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distribution  system  and  a  larger  volume  of  sales  are  the  rea- 
sons given  by  E.  S.  Babcox,  advertising  manager,  for  the  cut 
in  prices.    The  new  list  follows: 
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Price  Size  Price 

J«  by  2  I12.S0      H  by  t.  140*5 

«  by  2  I  HC.  S.W   H  75      It  by  5   48.95 

4S  by  t  LHC.  8.W   16.00      JS  by  5   45.30 

32  by  2%   17.05      40  by  5   47.60 

36  by  2S     1H.95      42  by  a   49.95 

I!  by  25*  I.H.C.  FlAnge.  -  20.95      24  by  «   48  80 

42  by  2'„  I.H.C.  S.W   22  95      16  by  *   5J.70 

32  by  3   20.95      3S  by  6   ".£,  60 

34  by  3   22.10      40  by  6   r.8.50 

34  by  3   23.30      42  by  6     61.45 

35  by  3  l.H.C.  Flange   25.65      36  by  7   MSf. 

32  by    24.55      3«  by  7   68  25 

34  by  it,   25.95      40  by  7   71.90 

«  by  34   27.25      42  by  7   75.60 

M  by  it,   18.80*     M  by  H   8.1.60 

'*  by  3S   J0.20      40  by  8   93.45 

31  by  4    33.20      36  by  10  102,15 

36  by  4   35.10      40  by  10  114. Ji 

3«  by  4   36.95      42  by  10  120.55 

U  by  I   38.85      36  by  12   ..128.90 

42  by  4     40  70      40  by  12   144  45 

42  by  12   152  40 

United  Garage  Assn.  Formed   Haradon  President 

Albany,  N.  Y.,  March  4— The  organization  of  the  United 
Garage  Assn.,  of  New  York  State,  Inc.,  which  was  tentatively 
formed  in  New  York  City,  January  6,  was  completed  March 
3^  in  this  city.  W.  M.  Haradon  of  the  Royal  Garage,  New 
York  City,  was  again  chosen  president;  the  officers  are:  first 
vice-president,  John  Van  Benschoten,  PouKhkeep5ie;  second 
vice  president,  A.  H.  Dudley,  Rochester;  third  vice-president, 
W.  D.  Whipple,  Binghamton;  secretary,  Harry  Waring; 
treasurer,  E.  W.  Leahy,  Albany.  Besides  these  there  are 
twenty  directors. 

Attorney  Melvln  Bender.  w!io  hu*  been  n-tiiincd  by  the  organizn- 
tton.  reported  on  tcglrdativc  work  In  proauwt .  the  measures  Include 
a  law  making  It  legal  to  sell  gaaollne.  tlrea  and  supplies  on  Sunday, 
•omothlng  not  now  permitted  under  the  Sunday  cUwliur  1i»w  ;  a  lien 
law  which  will  give  the  Kanigemim  a  lien  on  a  car  which  has  left 
the  Karaite  with  u  bill  unpaid,  nnd  a  law  permitting  the  arrest  of  u 
man  who  attempt*  to  defraud  a  taxlcab  or  livery  driver 

An  emergency  Jio  credit  curd  will  be  burned  hv  member  garago- 
men  to  reputable  nmlommi  for  n  small  num.  entitling  them  to  n 
credit  of  150  in  rose  of  trouble  on  the  road 


Reports    for    the  Week 

EW  YORK  CITY,  March  10— Market  prices  were  gen- 
erally steady  this  week.    Prices  in  the  metal  markets 

Tin,  for  instance,  rose  from 
48.00. 


Market 

N 

wore  in  a  few  cases  irregular 

$41.50  to  $49.50  per  100  pounds,  and  then  dropped  to  $41 
with  a  gain  of  $6.60.  Tnough  copper  was  steady  in  prices, 
there  was  much  irregularity  with  a  stronger  tone.  Antimony 
saw  gradual  rise  from  $0.18  to  $0.19  1-2  while  lead  rose  to 
$0.02  1-2.  Lead  is  steady  but  quiet.  There  were  no  changes 
in  the  oils  and  lubricants  market.  The  market  for  crude  rub- 
ber lacked  new  features  of  importance  last  week.  Fine  Up- 
River  Para  remained  at  $0.58  throughout  the  week.  The  de- 
mand for  tires  and  some  other  lines  of  rubber  goods  is  re- 
ported to  have  expanded  to  some  extent  of  late,  but  manufac- 
turers do  not 
nwds. 


to  purchase  beyond  their  current 


Material 

Antimony   IB 

Beam*  tk  Channels, 

100   lb»   1.26 

ftenemcr  Steel.  ton.lS.O© 
Copper.  Etco.  tb. . .  UK 
Copper.  I-iilte,  lb...  14VJ 
Coloured  Oil.  bM.  6.65 

c,imde  iv,ta,h.  ib.  .21 

Fnh  Oil.  Menhaden. 

Brown   41 

n.v<.,.Iine.  Alio.  bbl.  12 

Lard  Oil.  prime  92 

Leal,   100  lb«   i.92V, 

l.i  nved  I  hi  60 

Op.n  llrirth  Steel, 

ton   1«*0 

Petroleum,  bbl..  Kant. 

ern-Jr   .40 

Pctr-ileum,  bbl„  Pa, 

crude   1.50 

Nat»eteed  Oil,  refined.  .75 
Rubber,  Fine  I'p. 

River,   I'ara   58 

Silk.  raw.  Ital  

Silk,  raw,  lapan  

Sulphuric  Acid, 

60  Baume   .90 

Tin.  !00  lb   4|  50 

Tire  Scrap  05 


Thura. 


18.00 

,i4»-: 
.mi 

6.65 
21 

41 

.12 
.92 
3.92 \i 

.60 


Frl. 

,19 

I  .'6 
18  00 

,14V; 

.14« 

6.8(1 
.21 

.41 
.12 

.92 
3.95 
.60 


Sat. 

I'". 

IM 

18,00 
.14 
.14*; 

6.8  2 
.21 

.41 

.12 
.92 
3.'>5 
.60 


IK. 50      18  CO      18  50 


.  5". 

3  41) 

.90 
44.50 

.05 


Won. 

.19'. 

1.26 
18.00 
■  Ul> 

6.  S3 
■21 

.41 

.12 

9: 

J  95 
.(.ii 

IS.  50 

.40 


Week't 
Tuas.  Chanoea 

.l'»S  -.01 


i  :6 

IK  i 111 

.14  i; 
.N« 

6 

21 

41 

1  2 

9: 
J.'*; 
.60 

IS  5(1 


-  DIM. 
+  .10 


+.02'; 


1  50 
.75 


.58 


9ft 
49.00 
.05 


1  50 

.75 

.58 
5  90 
3  .10 


49  00 

.05 


.75 


3,42' 

90 

40.50 
.05 


5* 
3  »5 

3..55'.: 
,9D 

48  00 

.05 


—  05 
-.04' . 


-co 


NEW  YORK  CITY,  March  10 — A  number  of  important 
changes  were  made  in  this  week's  securities  market. 
Some  of  the  changes  showed  marked  gains  while  others  made 
declines,  less  marked.  Maxwell  Motor  shares  continue  to  ad- 
vance, the  common  3  1-2  points  and  the  second  preferred  1  1-2 
points;  Firestone  Tire  common  rose  15  points;  Goodyear  Tire 
common  rose  3  points;  Kelly-Springfield  common  ro.se  7,  its 
first  preferred  1  and  its  second  preferred  2  points;  Texas  rose 
7  1-2  points;  U.  S.  Rubber  common  rose  2  1-4  and  its  preferred 
2  points  and  Willys-Overland  common  rose  3  1-2  and  its  pre- 
ferred 1  point,    vacuum  Oil  dropped  4  points. 

In  the  Detroit  Stock  Exchange  quotations  there  were  few 
important  changes.  The  Chalmers  Motor  common  dropped 
6  1-2  points;  Maxwell  common  rose  4  points,  while  its  first 
preferred  rose  6  1-2  points.  In  the  inactive  stocks,  the  Cana- 
dian Ford  stock  rose  2a  points. 
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New  York  City,  March  5 — The  Rubber  Goods  Mfg.  Co. 
has_  declared  the  usual  quarterly  dividends  of  1  3-4  per  cent, 
on  its  preferred  stock  and  1  per  cent,  on  its  common,  payable 
March  15  to  stock  of  record  March  10. 

The  annual  meeting  of  the  stockholders  of  the  company  will 
be  held  in  Jersey  City  on  April  8. 
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Confirm  Hess-Bright  Ball  Bearing  Victory 

U.  S.  Circuit  Court  of  Appeals  Affirms  Decision  Holding  Conrad 
Patents  Valid  and  Refuses  Petition  of  F.  &  S.  for 
Rehearing  on  an  Accounting 


PHILADELPHIA,  PA.,  March  8 — Affirming;  the  decision  of 
the  Philadelphia  circuit  court  of  appeals  in  favor  of  the 
Hess- Bright  Mfg.  Co.  handed  down  last  October  in  its  suit 
against  Fichtel  &  Sachs,  and  refusing  the  motion  for  a  re- 
hearing as  to  the  right  of  an  accounting  made  by  the  latter, 
the  U.  S.  circuit  court  of  appeals  for  the  third  circuit  has 
issued  an  order  as  follows: 

"The  motion  for  rehearing  has  had  our  joint  consideration. 
The  defendant  firm  was  formed  but  a  short  time  before  this 
suit  was  brought  and  is  only  liable  to  account  for  the  period 
subsequent  to  its  formation.  Bearing  in  mind  the  several 
prior  cases  against  others  in  which  the  rights  of  the  patent 
here  involved  were  rigorously  prosecuted  and  the  not  undue 
time  that  elapsed  between  the  successful  termination  of  such 
litigation  and  the  commencement  of  this  suit,  we  do  not  find 
any  such  delay  as  should  preclude  the  plaintiff  from  the  cus- 
tomary accounting.  The  defendant  firm  volunteered  to  enter 
the  field  of  infringement  and  accounting  is  a  necessary  conse- 
quence of  its  act.  As  to  the  other  matters  involved,  we  see 
no  reason  to  depart  from  the  conclusion  reached  and  stated 
in  the  opinion  heretofore  filed.  The  motions  are  therefore  re- 
fused." 

The  suit  wan  brought  In  1!*I3  hy  the  ll.-fs  HHkIiI  Mf(t  Co  of 
Philadelphia  aw!  the  Deutsche  Waffen  und  Munitions  Fabrlkcn  ot 
Germany  attains!  lledwig  Kltchel  and  Ernst  Such*,  doing  business 
under  the  Him  name  of  Klehtnl  A  Sachs.  charging  Infringement  of 
the  Conrad  patents  N.is  k22.1-i  and  &38.303  covering  the  use  of  u 
continuous  rare  In  a  ball  bearing.  The  patent  Is  owned  by  th- 
Deutsche  Waffen  und  Munitions  Kabrtken.  the  Hess  nrighl  company 
being  exclusive  licensee  In  America.  Judge  Mcl'her»on  In  the  V  8. 
district  court  of  Philadelphia  handed  down  a  decision  In  favor  of 
the  defendants  In  December.  l:H3.  but  on  the  appeal  the  Philadel- 
phia circuit  court  ot  nppeals  reversed  this  decision  and  gave  the 
verdict  to  the  llcxs- Bright  company,  holding  the  Conrad  patent 
covering  a  continuous  race  In  a  hall  bearing  to  be  valid  and  in- 
fringed by  the  K.  A  S.  bearing  Then  the  F.  *  S.  Interests  peti- 
tioned for  a  rehearing  as  to  the  right  of  an  accounting  which  has 
now  been  denied  by  the  circuit  court  of  appeals  for  the  third 
circuit. 

Assault  May  Be  Committed  with  Automobile 

Jersey  City,  N.  J.,  March  8 — According  to  an  opinion 
handed  down  recently  in  this  city  by  the  New  Jersey  Supreme 
Court,  a  motorist  who  runs  down  a  person  may  be  indicted 
for  assault  and  battery.  The  decision  sustains  the  conviction 
of  Walter  Schutte,  this  city,  who  was  indicted  for  assault 
and  battery  for  running  into  and  injuring  Thomas  Mitchell 
while  driving  his  car  at  excessive  speed.  Justice  Garrison, 
who  wrote  the  opinion,  said: 

A  criminal  assault  may  he  committed  with  an  automobile  driving 
along  a  public  street  at  an  excessive  rate  of  speed  that  endangers 
the  safety  of  other  persons  and  actually  results  In  such  an  Injury. 
It  requires  neither  argument  nor  Illustration  to  show  that  the  ex- 
cessive rate  of  speed  at  which  an  automobile  is  driven  Is  a  product 
of  the  will  of  Its  driver  and  not  the  result  of  hla  mere  Inattention  or 
negligence.  The  two  cannot  be  contused  any  more  than  the  hurling 
of  a  I.mh.  K.11  bat  Into  a  crowd  of  spectators  could  he  confused  with 
It*  accld-ntailv  slipping  from  the  hand  of  the  baiter. 

It  has  been  h.ld  that  responsibility  increases  with  the  likelihood 
of  injury,  but  neier  the  reverse  that  1  am  aware  of 


Boston,  Mass..  March  15 — A  bill  making  the  present  work- 
men's compensation  law  mandatory  upon  every  employer  in 
Massachusetts  engaged  in  any  industrial  line  as  well  as  upon 
the  commonwealth,  counties,  cities,  towns  and  fire  and  water 
districts,  has  been  prepared  by  the  Industrial  Accident  Board 


and  presented  to  legislative  committee  on  the  judiciary.  The 
only  exceptions  permitted  under  the  bill  are  domestic  serv- 
ants and  farm  laborers. 


Driver  Must  Give  Signal  to  Stop 

St.  Louis,  Mo..  March  6 — The  Court  of  Appeals  in  a  de- 
cision this  week,  defining  the  motor  vehicle  law,  requiring 
an  automobilist  to  stop  when  a  driver  of  horses  or  mules 
signals  him  that  his  animals  are  frightened,  said  a  motor- 
ist was  forced  to  stop  only  on  signal  from  the  driver  himself. 
In  the  case  under  consideration  it  was  argued  the  teamster 
had  been  occupied  in  trying  to  stop  his  unruly  steeds  and 
that  his  father  who  was  sitting  beside  him  gave  the  warning 
signal. 

Judge  Allen  held  the  law  could  not  be  construed  to  mean 
any  more  than  it  says  and  that  if  it  is  nullified  by  the  prac- 
tical necessities  of  handling  a  team,  the  blame  should  rest 
on  the  law  makers  and  should  be  remedied  by  new  legisla- 
tion. A  fine  imposed  by  a  lower  court  on  the  violating  mo- 
torist who  failed  to  stop  on  the  signal  us  related  above  was 
knocked  out. 


Tacoma,  Wash..  March  4— According  to  the  Washington 
State  legislature  private  automobile  trucks  are  to  be  taxed 
from  $10  to  $25  a  year  according  to  capacity.  Trucks  for 
hire  would  be  taxed  from  $20  to  $50  a  year,  Automobile 
stages  running  through  the  country  districts  are  to  be  as- 
sessed $10  to  $25  a  year  according  to  capacity. 


Lewis  Consolidated  Car  President 

Detroit,  Mich.,  March  6 — A  reorganization  of  the  Con- 
solidated Car  Co.,  which  took  over  the  business  of  the  Ab- 
bott Motor  Co.,  last  December,  has  taken  place.  C.  L.  I^ewis, 
secretary  and  sales  manager  of  the  Edward  Ford  Plate  Glass 
Co.,  Toledo,  O.,  has  been  elected  president,  succeeding  Ran- 
dall A.  Palmer.  The  latter  and  A.  C.  Knapp  are  no  longer 
connected  with  the  Consolidated  company.  M.  J.  Hammers, 
D.  E.  Perry  and  F.  E.  Sangbush,  continue  with  the  company 
respectively  as  secretary  and  general  manager,  purchasing 
agent  and  service  manager.  Mr.  Lewis  and  his  associates  in 
Toledo  have  the  controlling  interest  in  the  reorganized  com- 
pany. _ 

Fletcher  Heads  Remy  Electric  Co. 

Indianapolis,  Ind.,  March  6 — On  March  1  the  annual  meet- 
ing of  the  Remy  Electric  Co.,  Anderson,  Ind.,  was  held  in  In- 
dianapolis, where  most  of  the  officers  of  the  company  reside. 
Officers  were  elected  as  follows:  President,  S.  A.  Fletcher; 
vice-president,  Hervey  Bates,  Jr.;  secretary-treasurer  and 
general  manager,  H.  W.  Griffith  and  assistant  to  the  presi- 
dent, J.  C.  Woods.  The  officers  and  Theodore  Stempfel  com- 
pose the  board  of  directors. 


Timken  Buys  Metal  Products  Plant 

Detroit.  Mich.,  March  6— The  Timken-Detroit  Axle  Co. 
has  purchased  the  plant,  buildings  and  machinery  of  the 
Metal  Products  Co.,  automobile  axle  manufacturers.  This 
does  not  mean,  however,  that  they  have  purchased  the  name, 
good  will,  etc. 

The  increasing  business  of  the  Timken  company  made  it 
necessary  to  enlarge.  It  was  found  more  advisable  to  acquire 
a  plant  already  fully  equipped  with  the  needed  machinery 
and  equipment  rather  than  to  wait  until  an  addition  to  the 
plant  is  completed,  as  this  would  have  meant  a  delay  of  sev- 
eral months  before  production  could  have  beer,  increased. 

The  new  property  will  be  known  as  the  Timken-Detroit 
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Metal  Products  plant  and  will  be  operated  to  its  full  capac- 
ity. Six  hundred  men  are  employed  in  the  new  Timken  ac- 
quisition. 

Boston,  Mass.,  March  10 — A.  S.  Holly,  for  several  years 
with  Alvin  T.  Puller  as  manager  of  the  truck  department  of 
the  Packard  in  this  city,  has  severed  his  connection  with  that 
company  to  assume  the  management  of  the  J.  C.  Tucker  Co., 
distributor  for  Chase  trucks  in  that  territory.  B.  t.  Ulack- 
ley  will  manage  the  Tucker  agency  in  Providence,  R.  1. 

Indianapolis,  Ind.,  March  4— The  officers  of  the  Marion 
Motor  Car  Co.  have  made  preparations  to  move  their  effects 
to  Jackson,  Mich.,  where  the  parts  of  Marion  cars  are  being 
made  by  the  Mutual  Motors  Co.  The  moving  of  the  general 
offices  together  with  the  three  main  officers,  J.  I.  Hundley, 
Guy  Momhan  and  Thomas  Marshall,  is  made  so  as  to  bring 
the  management  close  to  the  place  of  manufacture. 

Guy  Lewin  Takes  Dodge  Agency  for  London 

New  York  City,  March  8 — Guy  Lewin,  head  of  Guy  Lewin. 
Ltd.,  London,  has  received  the  Dodge  Bros,  agency  for 
London.  Mr.  Lewin  will  make  permanent  quarters  in  Detroit, 
Mich.,  where  he  will  carry  on  all  business  in  the  interests  ol' 
the  London  concern.  Confident  of  his  ability  to  do  a  good 
business  in  England  with  American  cars  and  accessories, 
especially  in  cars  selling  under  $1,000,  Mr.  Lewin  paid  a  visii 
to  this  country  last  month  in  quest  of  automobile  agencies, 
his  immediate  object.  The  Dodge  Bros,  agency  is  the  first 
one  to  be  taken. 

Indianapolis,  Ind.,  March  8 — At  the  annual  election  of  the 
Indianapolis  Chamber  of  Commerce  a  few  days  ago,  P.  I. 
Willis  was  elected  president  for  the  ensuing  year.  Mr.  Willis 
is  one  of  the  most  active  men  of  the  younger  element  in  the 
automobile  industry  and  is  vice-president  and  munager  of 
the  Hearsey-Willis  Co.  He  has  always  been  active  in  the 
affairs  of  the  Indianapolis  Automobile  Trade  Assn.  Dur- 
ing the  past  year  he  was  vice-president  and  chairman  of  the 
executive  committee  of  the  Indianapolis  Chamber  of  Com- 
merce. 

St.  Louis,  Mo.,  March  6— The  St.  Louis  Automobile  Manu- 
facturers' and  Dealers'  Assn.  has  decided  to  issue  a  price 
current  of  used  automobiles  in  this  city.  Each  dealer  is  to 
use  a  special  blank  on  which  will  be  the  price  which  each  used 
car  he  nas  sold  has  brought.  The  reports  are  to  be  inclosed  in 
an  envelope  bearing  the  key  number  of  the  dealer  making  the 
report.  When  the  secretary  of  the  club  receives  the  report  he 
is  to  check  the  name  of  the  dealer  on  his  record.  A  commit- 
tee will  then  digest  the  reports  and  send  the  price  current  to 
the  members.  This  is  the  plan  followed  in  Chicago. 

INDIANAPOLIS,  Ind..  March  8 — P.  K.  Morrison,  of  Muncie, 
Ind.,  has  been  appointed  receiver  for  the  B.  T.  K.  Gear  and 
Engine  Co.,  of  that  city.  This  action  was  taken  in  the  Ped- 
eral  court  in  this  city  on  a  petition  filed  by  creditors  alleging 
the  concern  owes  more  than  $£0,000  and  asking  that  it  be  ad- 
judged bankrupt. 

Suit  has  been  brought  in  the  county  courts  by  Martin 
Bright  asking  that  a  receiver  be  appointed  for  the  Bright 
Carbureter  Co.,  of  this  city.  Mr.  Bright  alleges  the  company 
is  insolvent  and  is  in  debt  to  him  to  the  amount  of  $259. 

Hand  Klaxonet  Sells  for  $4 

New  York  City,  March  9— The  LoveU-McConnell  Mfg.  Co.. 
Newark,  N.  J.,  manufacturer  of  the  Klaxon,  announces  a  new 
hand  signal,  called  the  Hand  Klaxonet,  which  retails  at  $4. 

The  horn  operates  on  an  entirely  novel  principle.  The 
plunger  projects  from  the  back  instead  of  from  the  top.  It 
operates  at  the  slightest  touch.  The  same  permanent  guar- 
antee that  goes  with  the  other  Klaxon  horns  is  carried  by  the 
new  one. 


The  new  Hand  Klaxonet.  which  aalla  for  S4 


Hanlon  Patent  Valid 

Court  Sustains  Claim  Against 
Rauch  &  Lang  Carriage  Co.  and 
N.  A.  C.  C.  as  Co-Defendant 

CLEVELAND,  O.,  March  9— Special  Telegram— h\  sus- 
taining the  complaint  of  William  D.  Hanlon  against  the 
Rauch  &  Lang  Carriage  Co.  and  the  National  Automobile 
Chamber  of  Commerce  as  co-defendant,  charging  infringe- 
ment of  a  windshield  patent,  Judge  John  H.  Clarke  granted 
an  injunction  and  passed  the  case  on  for  an  estimate  of 
damages. 

"Infringement  la  claimed  In  the  reissued  patent  No.  13,651." 
Judge  Clarke's  opinion  rendu,  "for  the  patented  device  of  th«  Inde- 
pendent Klaaa  rain  panel,  hinged  at  the  upper  edge  and  mounted 
In  front  of  the  windshield.  The  problem  which  Mr  Hanlon  under- 
took to  solve  in  really  an  Important  one  of  providing  a  clear  view 
for  the  driver  for  a  fast  moving  motor  car.  The  only  quest  ion  the 
Court  thinks  Important  la  whether  the  claims  of  the  patent  Involve 
the  degree  of  novelty  which  the  law  renulrea." 

The  evidence  aliowa  a  painstaking  search  concerning  prior  con- 
struct  Inn  and  results  In  Ihe  counsel  for  the  defendant  placing  de- 
liance  In  the  argument  for  a  prior  slate  of  art.  claiming  Hanlon 
made  no  discover. \  on  Faulkner's  Hrltlah  patent  In  isos  and  on 
ttM  I  ndi.  r  PYvnetl  patent  in  1!I0«  "It  Is  obvious  frum  the  descrip- 
tions that  theae  patents  did  not  wholly  aolve  the  problems  Mr. 
Hanlon  undertook.  Clearly  Hanlon  was  the  first  to  conceive  the 
construct  inn,  accompllahed  bin  .urn.  and  I  cannot  doubt  that  It 
shown  the  Ingenuity  and  value  Intended  to  be  rewarded  by  the 
patent  law  1  therefore  conclude  that  the  patent  is  valid  and  the 
plaintiff  entitled  to  the  relief  requested." 

It  is  pointed  out  that  where  the  visor  of  the  windshield  is 
made  stationary  no  infringement  exists. 

Lozier  Trustee  Issues  Statement  to  Creditors 

Detroit,  MlCH.,  March  8 — Terms  of  the  sale  of  the  Lozier 
Motor  Co.,  were  announced  today  by  the  Detroit  Trust  Com- 
pany, trustee. 

The  Associated  Lozier  Purchasers,  which  recently  bought 
the  property  at  auction  with  a  bid  of  $1,000,000,  arc  to  pay 
$'200,000  in  cash  and  file  a  surety  bond  in  the  penal  sum  of 
$150,000.  Periodical  payments  must  extend  over  a  period  of 
1  year  from  the  date  of  confirmation  of  sale,  Peb.  15,  1915. 
The  purchasers  have  the  right  to  relinquish  to  the  estate  the 
Detroit  real  estate,  which  includes  the  plant  and  permanent 
fixtures  and  receive  credit.  A  dividend  of  probably  5  per 
cent,  is  to  be  paid  to  all  creditors  as  soon  as  claims  are  filed 
and  approved. 

Receiver  Named  for  Speedwell 

DAYTON,  0.,  March  9 — Acting  on  the  application  of  the 
Dayton  Savings  and  Trust  Co.,  as  trustee  of  the  bondholders. 
Judge  U.  S.  Martin,  of  the  Common  Pleas  Court,  on  March  1, 
appointed  Carl  K  Green,  mechanical  engineer,  receiver  for 
the  Speedwell  Motor  Car  Co.,  under  a  bond  of  $10,000. 

Though  the  allegation  la  made  In  the  petition  that  the  company 
la  In  danger  of  Insolvency,  the  proceedinga  are  based  on  the  charge 
of  breach  of  conditions  upon  which  the  mortgaged  bonds  were  exe- 
cuted The  bonds,  totaling  1110,000.  represent  the  bonded  Indebted- 
ness on  the  plant,  which  la  located  In  Edgemont.  and  twenty-three 
city  lota  which  are  pari  of  the  company's  assets,  and  all  of  the  tools, 
fixture*,  appllaricea,  etc..  exclusive  of  the  accounts  receivable. 

C.  D  Heald.  chairman  of  the  creditors'  committee,  which  has 
been  working  on  a  proposition  which  It  was  expected  would  bring 
the  company  out  of  its  financial  troubles,  ex  pressed  surprise  over 
the  action  taken  In  court.  The  committee  had  proposed  to  Ihe  bond- 
holders that  they  take  up  the  merchandise  claims  against  the  com- 
pany, amounting  to  160.000. 

Century  Rubber  Co.  Ia  Bankrupt 

Trenton.  N.  J.,  March  10 — The  Century  Rubber  Co.,  Plain- 
field,  N.  J.,  has  filed  a  petition  in  bankruptcy,  in  the  United 
States  Court.  P.  B.  McDermott,  of  Jersey  City,  has  been 
named  receiver  by  Judge  Height,  The  papers  set  forth  that 
the  authorized  capital  of  the  company  is  $11,500,000,  assets  of 
about  $200,000  and  liabilities  of  $37,000,  but  that  the  cash  of 
the  concern  has  been  reduced  to  $400. 
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A  500-Mile  Race  for 
Detroit 

Speedway  Club  to  Hold  Meet  Labor 
Day— Work  Started  on  2.5-Mile 
Concrete  Speedway 

DETROIT,  MICH.,  March  9— Speeinl  Tele g ram— The  De- 
troit speedway  project  is  assured  to  automobile  racing 
enthusiasts.  The  speedway  is  to  be  inaugurated  next  I.abor 
Day  when  a  500-mile  race  will  be  held.  W.  E.  Metzger  re- 
turned from  New  York  City  with  permission  from  the  Amer- 
ican Automobile  Assn.  to  hold  the  race  on  that  date.  Indian- 
apolis capital  has  interested  itself  in  the  venture,  which  has 
brought  about  the  organization  of  the  Detroit  Speedway 
Club  with  practically  the  elimination  of  the  entire  former 
officers  and  promoters.  The  new  organization  includes  prom- 
inent figures  in  the  industry*  and  is  known  as  the  Detroit 
Motor  Speedway. 

Actual  work  on  th<>  construction  of  the  siwedway  was  started 
today  by  the  contractors.  J.  M.  McCarthy  &  Co.  ami  »  I>.  Maddux, 
of  Indianapolis,  and  by  the  end  of  thin  wok  .ill  the  mc ssary 
machinery  will  be  on  the  ground  and  a  larice  force  put  to  work,  as 
the  contract  calls  for  the  completion  of  the  race  course  by  Au- 
gust 1 

The  speedway  will  be  located  about  lfl  mile*  from  the  city  along 
the  Detroit,  Monroe  and  Toledo  railroad  and  also  the  interurban 
road.  It  will  he  2  1-2  miles  long  and  made  of  com  ret r.  The  curve* 
will  be  so  constructed  that  racing  cars  will  In-  able  to  take  them 
at  full  »pcrd  instead  of  slowing  down  The  grand  stands  will  have 
wilting  capacity  for  7 :..<•»»  people  Special  boxes  and  other  spaces 
will  be  erected  to  permit  a  total  attendance  of  lr.u.OOO. 

The  cost  of  the  speedway  Is  estimated  at  »!7:..000.  The  land, 
which  covers  about  3:.<i  acre*.  cost  about  IK.O.0U0. 

Toledo  To  Have  2.25-Mile  Speedway 

Toledo,  O.,  March  5— The  Toledo  Motor  Speedway  Co.  has 
been  incorporated  with  a  capital  stock  of  $10,000,  which  is 
merely  a  nominal  capitalization,  and  which  is  to  be  increased 
later.  The  incorporators  are:  A.  T.  Atwood,  of  the  Atwood 
Auto  Co.;  J.  Edmund  Pierce,  New  York;  Paul  T.  Gaynor  and 
John  O'Leary,  attorneys;  Edward  H.  Rockberger.  The  ob- 
ject of  the  promoters  is  to  build  a  speedway  2.25  miles  long, 
modeled  after  the  Indianapolis  speedway.  Within  the  main 
track  there  is  to  be  a  1-mile  speedway  for  horse  races  and 
also  a  mile  track  for  automobile  races.  It  is  claimed  that 
an  option  on  a  property  has  been  obtained. 

Columbus,  O.,  March  9—  Preliminary  arrangements  are 
being  made  by  the  Columbus  Automobile  Club  for  a  2 -days 
race  meeting  to  be  held  in  May,  previous  to  the  Indianapolis 
races,  which  is  expected  to  attract  the  best  known  drivers  of 
the  country.  The  meeting  will  be  held  either  May  15  and  lfi 
or  May  22  and  23  at  the  Columbus  Driving  Park.  It  is 
planned  to  hold  either  a  100-mile  or  a  200-mile  race  on  the 
second  day  of  the  event.  C.  C.  Janes,  chairman  of  the  contest 
board,  has  taken  up  the  work  of  securing  about  fifteen  of  the 
best  drivers  to  participate.  The  remainder  of  the  program 
will  be  made  up  of  shorter  distances. 

19  Entries  for  Venice  Grand  Prix 

Venice,  Cal.,  March  4 — The  entries  for  the  Venice  Grand 
Prix,  to  be  held  on  the  Venice  Parkway.  March  17,  now  num- 
ber nineteen  and  represent  the  automobile  racing  elite  of 
the  country.  Entries  will  be  received  until  noon,  March  11. 
The  race  management  predicts  a  list  of  twenty-five  cars  be- 
fore the  lists  close. 

The  ontrtos  made  to  date  ln<  hide  three  Maxwell*  with  Barney  nld- 
tlrld,  K.ldie  HI.  krnba.  her  and  Hilly  Carlson  nominated  F-irl 
Cooper  ha"  entered  two  siotr.  machine*  The  1!>H  American  road 
champion  will  drive  hi*  No  s  and  I  rave  I^ewi*  I*  to  drive  hi*  other 
car. 

George  I!  Rentel  of  the  I'nclnV  Coast  Simplex  and  Meirer  agem  \ 
wired  thr  entry  or  Louis  1>!*I. row  *  new  Simplex  from  San  Fran- 
cisco 1 1ll-,  aflenio-.  n  and  the  Mercer  trio  together  with  Rentel  * 
•  •aliform. m  are  expected  a*  won  :«h  the  team  return*  from  San 
Francis,  u,  where  the  four  car*  are  entered  in  the  Vanderhllt  Cup 


The  Ilerrule*  Special.   which  is  also  to  appear  in  the  'iVi-mile 


lndianapoh*  race  with  Harold  Hall  at  the  wheel,  ha 
signed  up. 

Two  Chevrolet  rar*  are  entered  with  Jack  Iacain  and  It  C.  L)ur»nt 
nominated  as  driver*.  J.  Alex  Sloan  wiled  a  Caw  entry  yesterday 
and  named  IC.ldie  Hearne  a*  the  probable  driver,  but  It  is  claimed 
here  by  friends  of  Mob  Hnrmi.n  that  he  ha*  the  option  of  one  of  the 
Case  car*  for  the  beach  cily  race  March  17. 

t  irville  .lone*  ha*  entered  an  Kngllsh  Napier  and  mulled  himself 
as  the  driver  J.  1".  Yates  ha*  entered  a  Nciswender  Speela^and 
nominate.,  A.  A  i  .dwell,  the  former  Martnon  driver,  an  the  pilot. 
W  If.  Junes  has  entered  the  Simplex  lormerly  owned  by  George 
.Settle  This  car  Is  to  be  driven  by  Kill  Aldridge.  one  of  the  grealest 
amateur  drivers  ii:  Southern  California,  who  ha*  Just  turned  pro- 
fessional. 

A  Chalmers  and  an  unknown  car  entered  by  wire  from  San 
Francisco  today  by  a  W.  A    A.  representative,  will  he  wen. 

The  lsugattt  driven  by  .1.  It  Mar.iul*  in  the  San  Francisco  race* 
ha*  been  entered  by  C  \Y.  Fuller  of  New  York. 

Among  the  entries  promised  an-  the  ono.  which  won  third  place 
in  the  Grand  ITlx  with  llngley  Hughe*  at  the  wheel:  The  Parson* 
Special,  enter.-.!  and  driver,  by  Jim  rarsons.  the  King,  owned  and 
driven  by  Arthur  Klein:  the  Gordon  Special,  which  won  fifth  place 
at  Corona  and  the  two  Kdwards  Special*  from  San  Francisco. 

While  the  postponement  worked  n  hardship  upon  the  Venice  race 
inasmuch  as  It  did  not  give  the  drivers  a  chance  to  prepare  for 
ti  e  faster  course  in  time  to  Im?  ready  for  the  opening  practice  at 
Venice,  March  7.  it  created  a  great  interest  In  the  beach  city's 
Grand  I "rlx,  as  many  of  the  cars  which  appeared  in  the  Northern 
California  rnccs  did  not  get  a  chance  lo  *how  their  speed  on  ac  count 
of  the  course. 

A  crew  of  lot)  laborers  I  as  been  at  work  on  the  Venice  course  for 
the  past  week,  banking  the  curie*  to  an  elevation  of  <l  feet  at  the 
u  iler  edge*  Asphaltum  i*  being  uwd  on  the  Inside  of  each  curve 
with  lumber  on  tic  nidations  While  the  course  Is  naturally  fast, 
the  hanked  turns  give  the  critic*  cause  to  believe  that  a  record 
will  be  made  which  will  be  in  the  same  cIum  with  the  mark 
established  by  K.tdle  I'ullcti  with  the  Mercer  at  Corona  on  Thanks- 
ki\  ing  l  ay. 

Indianapolis  Spring  Opening  in  Full  Swing 

Indianapolis,  Ind.,  March  8 — Under  the  auspices  of  the 
Indianapolis  Automobile  Trade  Assn.,  the  spring  opening  of 
automobile  and  accessory  dealers  began  today  and  will  con- 
tinue throughout  the  week.  Weather  conditions  today  are 
ideal  and  if  it  continues,  there  should  be  a  record-breaking 
attendance. 

Ivich  concern  is  exhibiting  In  Its  own  place  of  business,  and  the 
decorations  in  many  instances  are  elaborate  The  Gibson  Co.  for 
Instance,  has  Its  sales  room  decorated  to  represent  a  Japanese  gar- 
den. The  down  town  sale*  room  of  the  Nordyke  &  Mormon  Co  , 
In  addition  to  being  decorated,  has  an  orchestra  which  will  give 
daily  concerts. 

There  ire  some  sixty  different  cone: ins  exhibiting.  These  are 
showing  forty -six  makes  of  gasoline  and  five  makes  of  electric  pleas- 
ure car*,  twelve  makes  of  trucks  and  nil  of  the  various  kinds  of 

accessories. 

L.ealers  and  buyers  are  expected  here  from  all  parts  of  the  state 

a*  Indianapolis  Is  the  distributing  center  for  Indiana.  Many  deal- 
ers' contracts  doubtless  will  be  doped  during  (he  week.  A  number 
of  sales  arc  expected 

A  special  feature  of  the  week  will  be  the  visit  of  business  melt 
to  the  new  assembling  plant  of  the  Ford  Motor  Co  In  Kast  Wash- 
ington street  tomorrow  afternoon.    The  plant,  a  four-story  llreproof 

structure  containing  2ml.  >  square  feet  of  space,  recently  has  beer. 

completed  and  plated  in  operation.  The  plant  expects  to  assemble 
S.3IWI  cars  by  July  1. 

The  company  will  provide  .ir.o  Ford  cars  which  will  participate 
in  .,  pa  rule  through  the  down  town  streets,  business  men  riding  In 
the  cars.  They  will  then  go  to  the  plant  for  a  trip  through  it 
There  will  be  speeches  bv  Mavor  Joseph  K.  Hell  and  others  The 
trip  has  been  arranged  by  the  Indianapolis  Chamber  of  Commerce, 
who  have  Invited  other  commercial  and  civic  bodies  to  Join  In  the 
demonstration  of  welcome  to  the  new  riant 

Jitney  Line  Gives  6  Rides  for  a  Quarter 

Houston.  Tfjc.,  March  5 — Jitney  lines  in  this  city  are  offer- 
ing reduced  fares.  On  the  Montgomery  line  there  are  ten 
cars  called  coupon  cars,  which  are  to  give  six  rides  for  a 
quarter.  A  sign  on  the  windshield  will  warn  passengers  that 
the  cars  are  coupon  cars,  which  means  that  with  every  fare 
paid  a  coupon  will  be  given.  Five  coupons  can  be  exchanged 
for  one  ride. 

Jitney  War  On  in  Tucson 

Tt  osoN,  ARIZ.,  March  5— War  is  on  between  the  drivers 
of  Tucson  jitney  cars  and  the  Federal  Power  &  Traction  Co., 
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which  controls  the  local  street  railway  system.  All  Tucson 
has  taken  sides.  Public  sentiment  is  overwhelming  in  fa- 
vor of  the  jitneys. 

The  mwl  sensational  development  of  the  rlielit  was  Hie  capture 
of  the  midnight  cur  which  run.  to  th*  rmverslly  of  Arizona 
Seventy  student*  chased  away  the  conductor  ami  inoturman  and 
with  two  automobile*  towed  the  mr  off  the  tnn  k  and  through  the 
«ate  onto  the  campus.    Nfi  other  damage  wan  don,-  tin-  far 

At  the  instigation  of  the  traction  romiwmy.  several  )itne\  drivers 
have  been  arrested,  charged  with  violating  the  tramv  ordin.im  iv 
MoM  i.f  the  have  been  disposed  of.  Hie  drivers  beini:  dismissed. 

K.  N  Sanderson,  president  of  the  company.  h.i»  file. I  with  the 
city  commission  a  petition  pray  in*  for  the  regulation  of  the  jitney 

buses      Me  claims  that  htx  concern  has  taken  in  ahout  It.'   Its< 

than  operating  expenses  since  the  introduct Ion  of  rlve-rent  autos 
last  August. 

Sanderson's  petition  asks  that  thtt  Jitneys  be  required  to  furnish 
bond  for  damages  to  persons  injured  In  accidents;  that  thev  In- 
required  to  traverse  the  whole  length  of  any  street  car  line  they 
now  parallel  in  part;  that  they  be  compelled  to  operate  on  regular 
schedule  and  pay  a  reasonable  license  fee  for  the  use  of  the  streets 

Portland,  Me.,  March  8 — The  Jitney  Transportation  Co. 
has  been  granted  a  certificate  of  organization  to  engage  in 
all  kinds  of  transportation  by  means  of  automobiles  in  this 


city,  with  a  capital  stock  of  $50,000.  P.  F.  Morse  is  the 
president. 

Los  Angeles,  Cal.,  March  2 — The  Los  Angeles  jitney  bus 
ordinance,  which  has  been  hanging  fire  for  several  weeks,  has 
been  approved  by  the  city  council.  The  ordinance  oblige* 
drivers  to  post  an  indemnity  bond  of  $5,000  to  protect  pas- 
sengers in  case  of  accident.  Persons  of  any  nationality  or 
race  must  be  accepted  as  passengers.  The  Auto  Bus  Drivers 
Assn.  made  a  hard  fight  on  this  point,  but  the  council  de- 
clared that  the  jitney  bus,  as  a  public  utility,  could  make  no 
discrimination  against  negroes  and  Chinese. 

Indianapolis,  Ind.,  March  5— A  bill  introduced  in  the  In- 
diana legislature  at  the  eleventh  hour,  regulating  jitney 
buses,  has  been  killed.  Charges  were  made  that  the  bill  was 
backed  by  street  railroad  companies  of  the  state.  It  pro- 
vided that  jitney  buses  should  be  regulated  by  the  Indiana 
State  Public  Service  Commission.  A  hill  authorizing  the 
formation  of  motor  car  mutual  insurance  companies  also  has 
been  killed. 

ANN  Arbor,  MlCII.,  March  6 — The  University  of  Michigan's 
first  short  course  in  highway  engineering  has  been  onened 
with  prospects  of  an  average  attendance  of  at  least  100  for 
the  semester. 


329  Cars  and  Trucks  at  Boston  Show 

{Continued  from  pai)r  444) 


ing  for  $765  incorporating  an  L-head  block  3.25  by  4  ."> 
Perkins  motor.  At  water  Kent  ignition.  Disco  lighting  and 
starting,  a  cone  clutch,  three-speed  gearbox  mounted  on  a 
106-inch  wheelbase  with  30  by  3.5-inch  tires.  It  is  shown 
in  stripped  chassis  form  and  is  a  good  example  of  low-priced 
car  design. 

The  National  exhibit  stands  out  from  the  general  back- 
ground rather  prominently  through  the  use  of  a  garden-like 
lattice  fence  with  flowers  draped  upon  it.  This  surrounds 
one  of  the  new  four-seated  boatline  bodies.  A  violet-colored 
roadster  also  renders  the  exhibit  distinctive  and  is  an  ex- 
ample of  the  use  of  unusual  shades.  Throughout  the  entire 
exhibit  space  will  be  found  examples  of  this  color-display 
feature.  Jackson  has  a  violet  touring  body  with  a  black 
hood  and  black  running  gear  that  is  an  example  of  contrast- 
ing hues  on  the  same  car. 

Cole  is  showing  a  gray  car  with  red  wheels,  Mercer  has 
a  touring  car  with  a  dull  oil-finish  black  that  appears  to  be 
a  durable  finish  for  cross-country  work.  Maxwell  is  exhibit- 
ing a  canary-colored  roadster  with  black  trimming,  a  light 
gray  touring  car  and  a  cream-colored  stripped  chassis.  Loco- 
mobile has  a  distinctive  maroon  touring  car.  Peerless  has  a 
town  car  of  eafe-au-lait  shade,  with  basket-work  sides.  Win- 
ton  has  a  touring  car  with  a  cream-colored  body  finished  with 
a  black  line  around  the  top  of  the  side  and  upholstered  in 
green.  Another  attractive  Winton  exhibit  is  a  slate-colored 
touring  job.  White  has  a  light  gray  convertible  and  a  tour- 
ing car  having  an  aluminum  finish  with  black  running  gear. 
The  Lenox,  which  is  only  exhibited  at  the  Boston  show,  is  in 
the  form  of  a  bright  red  roadster  with  a  polished  brass  radia- 
tor and  wire  wheels. 

The  Buick  exhibit  is  another  that  is  distinctive.  Separated 
from  the  remainder  of  the  exhibit  space  by  a  low,  brass  railed 
fence  is  a  white  roadster  which  contrasts  strongly  with  the 
<iark  background  against  which  it  is  mounted. 

These  distinctive  color  schemes,  in  spite  of  their  wide 
"variety,  harmonize  well  with  the  general  background  of 
decorative  effect.  Boston  has  always  boasted  of  the  art  dis- 
played in  the  handling  of  the  show  and  this  year  the  scenic 
artists  have  outdone  themselves. 

Grecian  Decoration  Scheme 

i 

The  scheme  of  decoration  is  based  on  southern  Greece  in 
the  spring.  Entering  Mechanics'  Building  by  way  of  ex- 
hibition hall  one  passes  through  a  Grecian  grove  formed  by 


moie  than  100  trees  with  their  branches  intertwined.  Greek 
oleanders,  azaleas  and  hedges  in  combination  with  the  light- 
ing effect  produced  by  thousands  of  vari-colored  electric 
lamps  give  a  harmonious  scheme  which  in  no  way  conflicts 
or  subdues  the  exhibits  themselves.  Grand  hall  has  been 
made  to  represent  a  Grecian  court.  At  the  stage  end  there 
is  a  Grecian  view  shown  through  the  facade  of  a  Greek 
temple.  The  rear  wall  carries  a  mural  painting  of  the 
Acropolis.  The  signs  are  in  glass  on  white  marble  pillars. 
At  the  intersection  of  the  aisles  in  Grand  Hall  there  is  a 
temple  with  its  gilded  dome  studded  and  surrounded  by 
hundreds  of  lamps. 

Bodies  the  Feature  of  Truck  Ex- 
hibits at  Boston 

(Continued  from  jtaf/r  445) 
light  weight.  In  this  connection  it  must  be  understood  that 
the  average  panel  body,  constructed  more  for  appearance 
than  utility,  is  seldom  loaded  to  anything  like  capacity  be- 
cause of  the  light  weight  of  the  packages  and  the  limited 
capacity  of  such  bodies. 

The  body  is  of  unusual  width,  and  equipped  with  two 
longitudinal  shelves  within,  providing  the  maximum  carrying 
space  without  superimposing  packages  one  upon  the  other. 
On  the  outside,  along  each  side  are  racks  for  the  accommo- 
dation of  lengths  of  matting,  carpet  and  the  like.  At  the 
front  is  a  seat  of  unusual  width,  designed  to  accommodate 
the  extra  helpers  often  carried  to  expedite  delivery.  The 
entire  front  of  the  load-carrying  portion  is  open,  permitting 
the  packages  to  be  unloaded  from  the  front. 

Another  interesting  feature  of  the  White  exhibit,  not  in 
the  nature  of  a  body,  is  the  5-ton  six-cylinder  tractor-truck. 
This  vehicle  is  equipped  with  4K-inch  steel  wheels  in  the  rear 
with  12-inch  flat  steel  tires,  fitted  with  removable  cone-shaped 
studs  for  traction  in  soft  ground.  The  front  wheels  are  also 
of  steel,  40  inches  in  diameter  and  ribbed  for  steering  pur- 
chase in  loose  turf.  It  is  equipped  with  a  standard  White 
steel  dumping  body. 

Other  vehicles  on  exhibit  are  the  Buick,  Chase,  Garford, 
G.  V.  electric  and  gasoline,  I.  H.  C,  Kelly.  Kisselkar, 
Koehler,  Lippard-Stewart,  Locomobile,  Mais,  Mack,  Milburn 
electric,  Netco,  Overland,  Pierce-A  rrow,  Republic,  Rowe, 
Service,  Stanley.  Stewart,  Trumbull,  Vim  and    a  Winton. 
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CONNECTICUT  Telephone  AddinK- 
The  Connecticut  Telephone  &  Elec- 
tric Co.,  Meriden,  Conn.,  is  adding 
two  stories  on  one  of  its  present 
three-story  buildings.  This  will  make  a 
building  50  by  100,  five  stories  in  height. 
The  past  year  was  the  best  the  company 
has  ever  experienced,  and  up  to  March  1, 
1915,  the  volume  of  orders  for  ignition 
apparatus  alone  aggregates  more  than 
for  any  previous  year's  entire  business. 

Radiator  Co.  to  Add— The  Harrison 
Mfg.  Co.,  Lockport.  N.  Y.,  manufacturer 
of  automobile  radiators,  will  build  a 
$15,000  addition. 

Airplex  to  Move — The  Airplex  Inner 
Tire  Co.,  3147  Locust  street,  St.  Louis, 
will  move  its  plant  to  Springfield,  Mo., 
and  will  increase  its  equipment. 

Newark  Body  Co. 'a  New  Plant — John 
Colycr  &  Co.,  Newark,  N.  J.,  manufac- 
turer of  carriages  and  automobile  bodies, 
will  build  a  factory  on  Halscy  street. 

Swinehart  Adding — The  Swinchart 
Rubber  &  Tire  Co.,  Akron,  Ohio,  is  hav- 
ing plans  prepared  for  a  three-story  re- 
inforced concrete  and  brick  factory  ad- 
dition, CO  by  130  feet. 

To  Make  Portable  Garages— C.  W. 
Mower,  Spokane,  Wash.,  is  planning  the 
erection  of  a  factory  at  Ijos  Angeles, 
Cal.,  for  the  construction  of  portable 
garage  and  beach  houses,  to  cost  $40,000. 

Auto  Heater's  Toronto  Factory — A 
factory  for  the  manufacture  of  automo- 
bile and  carriage  heaters  is  to  be 
equipped  by  the  Auto  Heater  Co.  Ltd., 
Toronto,  Ont.,  which  was  reccntlv  incor- 
porated with  capital  stock  of  $150,000. 

Rome  Co.  Mrg.  Trucks  — W.  M.  Mc- 
Cormick  and  M.  C.  Broach,  Rome.  Ga.. 
have  organized  a  company  with  a  capital 
stock  of  $15,000,  to  be  known  as  the 
American  Municipal  Motor  Co.  and  will 
erect  a  plant  for  the  manufacture  of  mo- 
tor trucks. 

Babcock  to  Build— The  Babcock  Auto- 
mobile Spring  Co.,  187  Oneida  street, 
Milwaukee.  Wis.,  will  erect  a  brick  fac- 
tory in   Milwaukee  for  production  of 


spring  assemblies  for  automobiles  and 
trucks  and  also  a  number  of  shock-ab- 
sorbing devices.  The  factory  will  be  30 
by  100  feet  and  will  be  located  on  Mil- 
waukee street,  near  Chicago  avenue. 

Canadian  Studebaker  Business  Good — 

The  Canadian  business  of  the  Studebaker 
Corp.  has  been  increasing  at  such  a  rate 
during  the  past  3  months  that  the  work- 
ing force  at  the  plant  in  Walkerville, 
Ont.,  has  been  increased  by  more  than 
200  men.  Compared  with  the  first  2 
months  of  1914  the  increase  of  business 
has  been  about  25  per  cent,  thus  far  this 
year. 

Trucks  Made  In  Iowa  Prison— Warden 
Sanders  of  the  Iowa  state  prison  at  Fort 
Madison  reports  that  plans  are  complete 
and  that  he  now  is  ready  to  order  ma- 
terials for  the  motor  trucks  which  will 
be  built  at  the  prison  by  the  prisoners. 
He  will  make  several  trucks  to  exhibit 
to  the  Iowa  legislature  so  provision  can 
be  made  to  make  the  motor-truck  indus- 
try a  permanent  feature  of  the  work  at 
the  prison  if  the  work  proves  satisfac- 
tory. If  the  plant  is  established  an  ap- 
propriation must  be  made. 

PrenMss  .  Wabers  Leases  Plant— The 

Prentiss- Wabers  Mfg.  Co.,  Grand  Rapids, 
Wis.,  organized  recently  with  $25,000 
capital  to  manufacture  gasoline  and  oil 
gauges,  auxiliary  chairs,  motorists'  cook- 
ing and  luncheon  sets,  etc.,  has  leased  for 
3  years  the  former  Wippcrman  table  fac- 
tory at  Grand  Rapids  and  will  start  oper- 
ations in  the  near  future.  The  officers  of 
the  new  corporation  are:  President.  T.  A. 
Taylor;  vice-president,  D.  B.  Philleo; 
secretary  and  general  manager,  G.  N. 
Prentiss;  general  superintendent,  H.  H. 
Wabers.  Mr.  Prentiss  is  the  designer 
and  patentee  of  the  line  of  articles  to  be 
manufactured  and  comes  to  Grand  Rap- 
ids from  Racine,  Wis. 

R.  &  L,  Instrument  Co.  Formed — The 

R.  A  L.  Instrument  Co.  has  been  organ- 
ized at  Reloit,  Wis.,  to  manufacture  a 
unique  signaling  devire  for  motorists. 
The  device  consists  of  illuminated  disks 


attached  to  the  front  and  rear  of  the  car 
and  containing  two  letters,  R  and  L, 
meaning  right  and  left.  A  push-button 
on  the  steering  wheel  operates  the  signal 
light  and  the  driver  is  thereby  able  to  in- 
dicate to  vehicle  and  pedestrian  traffic 
the  direction  in  which  he  is  about  to  turn. 
The  new  company  is  capitalized  at  $25,- 
000  and  the  incorporators  are  the  paten- 
tees, H.  D.  Ball,  Leonard  S.  Carr.  James 
Keeley  and  J.  C.  Floyd.  A  factory  will 
be  equipped  for  the  production  of  the  de- 
vice at  once. 

Haynes  Adds  New  Machinery— Five 
car  loads  of  new  machinery  have  just 
been  received  by  The  Haynes  Automobile 
Co.,  Kokomo,  Ind.  The  factory  is  again 
running  24  hours  a  day.  The  crowned 
fenders  which  have  heretofore  been  pur- 
chased from  outside  sources  will  now  be 
made  entirely  within  the  Haynes  factory, 
in  conformity  with  the  policy  of  the 
Haynes  company  of  manufacturing  the 
complete  car.  The  new  fender-making 
equipment  consists  of  presses  and  rolls 
for  forming  the  crown  or  convex  sur- 
face. The  most  economical  method  of 
producing  such  fenders  is  that  of  rolling 
the  fender  proper  and  pressing  the  ends. 
The  drop-forging  department  has  also 
been  increased  in  capacity. 

Another  New  Ford  Building — The  open- 
ing of  the  new  $325,000  Ford  branch 
building  in  Toronto.  Ont.,  last  week  added 
one  more  large  unit  to  the  chain  build- 
ings which  the  Ford  Motor  Co.  of  Can- 
ada, Ltd.,  is  establishing  in  the  Dominion. 
Another  new  building  is  now  nearing 
completion  for  the  London,  Ont.,  branch, 
and  in  the  early  summer  the  Ford  com- 
pany will  open  a  $300,000  addition  to  the 
main  plant  at  Ford,  Ont-  The  new  To- 
ronto building  is  five  stories  high  and  of 
fireproof  construction,  the  materials  be- 
ing brick  and  reinforced  concrete  trimmed 
with  mat  glazed  terra  cotta.  The  total 
area  of  floor  space  is  132300  square  feet. 
Part  of  the  building  is  also  devoted  to 
the  assembling  of  new  cars  manufactured 
at  the  factory  in  Ford,  Ont. 

(Continued  on  page  481) 


The  Automobile  Calendar 


Mar. 

Mar.  6-U. 
Mar.  e-11. 

Mar. 


Mar.  8-12. . 
Mar.  S-13.. 
Mar.  13-20. 

Mar.  14  


Mar.  17. 


.  Show.  Me- 
chanic. Bldg..  Boston 
Aulo  Dealers  Assn.,  Boa- 
ton  Commercial  Motor 
Veh  Assn 
Savannah.  Ga.,  Show.  Do 

Soto  Hotel. 
.New   York  City.  Made  In 
the  V.  S-  A.  Exhibition. 
Grand  Central  Palace. 
.Indlanapolla.   Ind.  Annual 
Spring  Opening.  Indian- 
apolis Auto  Trade  Aaan. 
.Dea    Molno*.     la.  Show. 
C.  O   Van  Vllet 
Ctlca.  N    Y,  Utlca  Auto- 
mobile Trade  Aaan. 
.  Harrlaburg.  Pa.. 
Arena.  Harrlsburg 
era'  Aaan. 
.San  Francisco,  Cal.,  Pana- 
ma -  Pacific    Cup  Race. 
Panama  -  Pacific  Expoal. 
lion  Grounds  ;  Promoter. 
Panama  -  Pacific 
tlon  Co 
.Venice,    Cal.  Cal 
Prix.  300-Mlle  Road 


Mar.  17-20  Elgin,   III..    Show.   W.  H. 

Tidmarsh.  Mgr. 
Mar.  22-27  Bangor,  Mi  ,  Show,  Bangor 

Auditorium. 
Mar.  21-27  Newark,  O.  Show,  Arcade 

HIiIr 

Mar.  21-27  Oil  City,   Pa.,  Show.  New 

Armory. 

Mar  I-1-27.  Mason  City.  la..  Show.  New 

Armory. 

Mar.  JO-Aprll  2..  .Johnstown.  Pa..  Show.  The 


April  Calumet.  Mich.. 

aeum. 

April  3   .  .  .Pateraon.     N.     J  . 

Auditorium.  R  A.  Mit- 
chell, 

April  5-10  DuBoiK,  Pa.,  Show.  Moose 

Hall. 

April  1«  Manchester,    Eng..  Show. 

toe  Palace.  North  of  Eng. 

Innd  Motor  Shows.  Ltd. 
April  20-22  Oklahoma  City.  Okla..  Road 

Race.  S  W   Auto  Racing 

A  sun 

May  17-18  Boatnn.  Mass.  A.  A  A.  An- 


 Indlanapolla.  Ind  .  500-Mtle 

Race,  Indlanapolla  Motor 
Speedway. 

■  9  Galeaburg.      111..  200-Mile 

Race,  OaleBburg  District 
Fair  Aaan. 

!l»  Chicago.      HI..      .'.00  -  Mile 

Race.  Chicago  Speedway. 

July  3  Sioux    City.    Ia..  300-Mile 

Race,  Sioux  City  Speed- 
way Aaan. 

July  4-6  Tacoma.  Wash.,  Road  Race 

Julv  &  Omaha.     Neb  ,  Speedway 

Races.  Omaha 


Aug  Milwaukee.  Wis.,  Indepen- 
dent Petroleum  Market- 
era'  Assn.  of  the  U.  8  : 
1915  Convention  In  Mil- 
waukee. 

Aug.  2-S  San    Franclaco,    Cal..  Trl- 

State  Good  Roads  Assn., 
Third  Annual  Convention 

Aug.  20-21  Elgin.  Rl  .  Road  Race. 

Sept.  28- 16  San    Francisco.     Cat.  In- 
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Motor  Men  in  New  Roles 

T-\  OOLITTLE  Zenith  Advertising 
I  I  Mgr. — A.  H.  Doolittle  has  sold 
JL/  the  A.  H.  Doolittle  Advertising 
Service  to  the  Louis  A.  Prntt  Ad- 
vertising Co.,  401  Ford  Bldg.,  Detroit, 
Mich.,  and  is  now  sales  and  advertising 
manager  of  the  Zenith  Carbureter  Co., 
whose  advertising  campaign  he  has 
handled  for  some  time.  Mr.  Doolittle 
was  formerly  advertising  manager  of  the 
Knox  Motor  Car  Co..  and  of  the  Con- 
tinental Motor  Mfg.  Co. 

Bland  Resigns— Harry  Bland  has  re- 
signed as  president  and  secretary  of  the 
Blue  Ribbon  Garage,  Springfield,  Mass. 

Pore  Ford  Sales  Manager—  O.  E.  Pore 
is  sales  manager  of  the  Roberts-Toledo 
Auto  Co.,  Ford  dealer  in  Toledo,  O.  Mr. 
Pore  succeeds  H.  W.  Lancashire. 

Hamilton  Locomobile  Exchange  Car 
Mgr. — The  Locomobile  Co.  of  America 
has  appointed  H.  S.  Hamilton,  manager 
of  the  exchange  car  department  of  the 
New  York  City  branch. 

Kenney  King  Factory  Manager — W.  C. 

Kenney  has  been  promoted  factory  man- 
ager of  the  King  Motor  Car  Co.,  Detroit, 
Mich.,  in  place  of  T.  A.  Bollinger,  who  has 
resigned  to  go  into  business  for  himself. 

Michigan  Crown  Offices  Moved — The 

offices  of  the  Michigan  Crown  Fender 
Co.,  Ypsilanti,  Mich.,  have  been  moved 
to  Detroit,  Mich.,  where  the  headquarters 
are  in  the  Kerr  building.  East  Fort 
street. 

Townsend  Reo  Sales  Mgr.— W.  F. 
Townsend  has  been  appointed  sales  man- 
ager of  the  E.  C.  Johnson  Motor  Co., 
Broad  and  Spring  Garden  streets.  East- 
ern distributors  of  the  Reo,  in  Philadel- 
phia, Pa. 

Gaidzik  Jeffery  Foreign  Representative 

— G.  W.  Gaidzik  has  joined  the  Thomas  B. 
Jeffery  Co.,  Kenosha,  Wis.,  as  a  special 
foreign  representative.  He  will  represent 
I  in  Chile,  having  left  for 

,  Moor  Purchasing  Agent — G. 

F.  Heising.  recently  appointed  chief  engi- 
neer of  the  Moon  Motor  Car  Co.,  St. 
Louis,  Mo.,  succeeding  L.  F.  Goodspeed,  is 
now  head  executive  over  the  engineering 
and  purchasing  departments  of  that  com- 
pany. 

Palmer   Heads   Pontiac  Chassis — The 

Pontiac  Chassis  Co.,  Pontiac,  Mich.,  has 
beer,  organized  with  a  canital  stock  of 
$100,000  to  make  automobile  chassis.  R. 
A.  Palmer,  until  recently  president  of  the 
Consolidated  Car  Co.,  is  at  the  head  of 
the  new  concern. 

Reran  Philadelphia  Briscoe  Manager — 
H.  G.  Berau,  formerly  Eastern  supervis- 
ing manager  of  the  old  Maxwell-Briscoe 
Motor  Co.,  has  been  appointed  manager 
of  the  retail  department  of  the  Briscoe 
Motor  Distributing  Co.,  2033  Market 
street,  Philadelphia,  Pa. 

Holihan  Joins  McCord — J.  A.  Holihan, 
formerly  of  the  Briscoe  Mfg.  Co..  and 
the  Holihan  Mfg.  Co..  Detroit,  has  joined 
the  staff  of  the  McCord  Mfg.  Co.,  De- 
troit.   The  Holihan  Mfg.  Co.  has  ap- 


pointed William  Christian  us  general 
manager  in  place  of  Mr.  Holihan. 

Mellish  with  Harrolds  Co.— J.  A.  Mel- 
lish,  for  several  years  manager  of  the  ex- 
change car  department  of  the  Locomobile 
Co.  of  America,  has  resigned  his  position 
with  that  company  and  joined  the  sales 
force  of  the  Harrolds  Motor  Car  Co.,  dis- 
tributor for  Pierce-Arrow  automobiles. 

De  Sautels  Heads  Detroit  Office  — An 
office  will  be  opened  in  Detroit,  Mich.,  by 
the  Hammond  Steel  &  Forging  Co.,  Syra- 
cuse, N.  Y.  De  Sautels,  until  recently 
with  the  Anderson  Drop  Forge  Co.,  has 
been  appointed  western  representative 
of  the  company  in  charge  of  the  Detroit 
office. 

Martindale  Establishes  Plant  —  F.  N. 

Martindale,  Indianapolis,  Ind.,  has  es- 
tablished a  factory  at  Franklin,  Ind.,  for 
the  manufacture  of  the  ultimotor,  which 
he  recently  perfected.  The  ultimotor  is 
a  motor  which  may  be  attached  to  any 
horse-drawn  vehicle,  thus  converting  it 
into  a  motor  vehicle. 

Rogers  Joins  Marmon — A.  J.  Rogers 
has  joined  the  forces  of  Nordyke  &  Mar- 
mon Co.,  Indianapolis,  Ind.,  as  head  of 
the  sales-service  department  and  will 
give  sales  and  advertising  co-operation 
to  Marmon  dealers.  Mr.  Rogers  was  for- 
merly manager  of  the  Remy  Electric 
Co.'s  New  York  City  office  and  later  with 
the  Jones  Electric  Starter  Co.  in  Chicago. 

Garage  and  Dealers'  Field 

Man  an  Has  S-P  Vaporizer-George  H. 
Mahan,  for  a  long  time  in  the  motor  oil 
field  in  New  England,  has  taken  the 
agency  for  the  S-P  vaporizer  with  head- 
quarters at  32  Oliver  street,  Boston, 
Mass. 

Fisk  Agency  in  Duluth — An  agency 
will  be  opened  in  Duluth,  Minn.,  by  the 
Fisk  Rubber  Co.,  and  Fred  W.  Neumann, 
who  has  been  manager  of  the  Duluth 
Auto  Supply  Co.,  during  the  last  four 
years,  will  be  in  charge. 

Seattle  Pullman  Moves— The  Parker 
Motor  Car  Co.,  distributor  of  the  Pull- 
man car  throughout  the  Northwest,  has 
leased  a  new  home  at  1507-9-11  Broad- 
way, Seattle.  Agencies  throughout  the 
territory  are  being  established. 

O.  K.  Tire  on  Market— The  O.  K.  Tire 
Co.,  with  salesrooms  in  San  Francisco. 
Cal.,  and  a  factory  at  Oakland,  Cal.,  is 
now  building  automobile  tires.  M.  F. 
Oliver  in  the  manufacturer  and  Austin 
Kangec  the  sales  manager  of  the  new 
concern. 

Pennsylvania  Rubber  Moves  in  Detroit 

—The  Detroit.  Mich.,  branch  of  the  Penn- 
sylvania Rubber  Co..  now  located  at  254 
Jefferson  avenue,  will  be  moved  to  864 
Woodward  avenue  about  April  1.  This  is 
the  former  home  of  the  B.  F.  Goodrich 
Rubber  Co. 

Will  Handle  Sparton  Advertising — The 
Sparks  Withington  Co.,  Jackson,  Mich- 
manufacturer  of  the  Sparton  horn  and 
other  products,  is  about  to  enter  upon 
an  extensive  advertising  campaign.  This 
advertising  will  be  handled  hv  the  Tav- 
lor-Critchfield  Clague  Co.,  Chicago,  III. 


Firestone  Makes  Omaha  Lease. — The 

Firestone  Tire  &  Rubber  Co.  has  leased 
a  piece  of  ground  38  by  140  feet,  at  Far- 
nam  and  Twenty-sixth  streets,  Omaha, 
Neb.,  and  luis  contracted  for  a  three- 
story  and  l.asement  building  to  house  its 
local  salesrooms  and  offices. 

Goodyear  Factory  Branch  in  Tacoma — 
Tacoma,  Wash.,  is  to  have  a  direct  fac- 
tory branch  for  the  distribution  of  Good- 
year tires.  Quarters  have  been  secured 
at  774  Commerce  street.  C.  B.  Reynolds 
will  be  manager  of  the  new  house  and 
J.  II.  McDiarmid,  traveling  representa- 
tive. 

Shipping  Scripps-Booth  Cars  to  Italy 
— The  first  shipment  of  Scripps-Booth 
cars  was  sent  recently  to  Naples,  Italy,  to 
H.  J.  Holder,  continental  Europe  factory 
representative.  Mr.  Holder  will  cover  as 
many  of  the  important  European  cities  as 
possible  in  a  Scripps-Booth  car  and  will 
establish  agencies  en  route. 

Detroit  Diamond  Locates — Elmer  W. 
Brown  &  Co.,  Detroit,  Mich.,  recently  or- 
ganized to  handle  automobile  supplies 
are  now  located  at  967  Woodward  ave- 
nue. The  company  has  been  appointed 
distributor  for  the  Diamond  tires.  E. 
W.  Brown  is  president;  O.  H.  Dawson, 
vice-president  and  C.  RasmusBen,  secre- 
tary-treasurer. 

Secure  Osgood  Deflector  Agencies — 
H.  B.  Beattie  &  Co.,  719  North  Broad 
street,  Philadelphia,  Pa.,  and  L.  B.  Wag- 
ner, 2917  Susquehanna  avenue,  Philadel- 
phia, Pa.,  have  secured  the  agency  for 
Philadelphia  and  adjacent  territory  of 
the  Osgood  glass  deflector,  a  one-piece 
patented  glass  prismatic  lens. 

Seattle  Clearing  House  Opened— W.  B. 
LaMay,  for  many  years  connected  with 
the  Anderson  Electric  Co.  of  Michigan, 
has  located  in  Seattle,  Wash.,  and  opened 
an  automobile  clearing  house  at  1708 
Broadway  under  the  firm  name  of  the 
Auto  Clearing  House,  and  its  activities 
will  be  confined  to  buying  and  selling  sec- 
ond-hand machines. 

Columbus  Maxwell  Holds  Banquet— 
The  Maxwell  Motor  Sales  Corp.,  through 
its  Columbus,  O.,  representative,  the  Ev- 
eritt  Auto  Sales  Co.,  tendered  a  banquet 
to  about  fifty  sub-dealers  in  Ohio  terri- 
tory at  the  Virginia  Hotel,  Columbus,  re- 
cently. L.  F.  Smith,  district  manager, 
who  has  been  promoted  to  a  position  in 
New  York  territory,  was  one  of  the 
guests  of  honor.  W.  H.  Lolley  has  been 
made  the  new  district  manager  and  he 
has  opened  headquarters  in  rooms  431- 
435  Columbus  Savings  A  Trust  Bldg. 

Motor  Car  Mfg.  Increases  Population 
— Attributable  mainly  to  the  motor  car 
business  of  the  city,  Kenosha,  Wis.,  is 
now  the  seventh  city  of  Wisconsin,  hav- 
ing risen  from  nintn  place  in  1913  and 
thirteenth  place  in  1910.  The  present 
population  is  29,062.  as  of  July  1.  1914, 
according  to  the  estimates  of  the  federal 
census  bureau.  Milwaukee  is  credited 
with  419,054  population  and  Racine  is 
now  in  second  place  with  44,528,  having 
distanced  Superior,  for  15  years  the  sec- 
ond city,  which  now  has  44.344  people. 
Racine  as  well  as  Kenosha,  credit  the 
motor  rur  manufacturing  business  and 
allied  industries  for  the  gains. 
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Recent    Incorporations    in    the    Automobile  Field 


Arknn«AM 

Flunk*     Si'lUN... — Auto    Scrib*    A-     Supply    Co  ' 
*"•<">»•;  dealer.    F   R   and  B.  SI.  Blowc   J.  A 
..■-I  K    K  Monagnn. 

California 

Nan  F.akvia.  -.»  Sprint  Hub  Automobile  Wheel  c.>  . 
JL'.h.i.imki.  no.r.e.n.etiir.-r  W  T  Kearney.  uM 
*••'«••  »tr..t,  Nan  Ftnin.-u;  E.  lint,  c 
Wo.t.rnuiD. 

t'onnertlvut 

W.irniirui  Field  A  Fcy.lt;  ».Vl.l)00:  h  u  t  <.ri.ol>l  I- 
rviaiiulii.tiirer.  K.  C,  H.|.].  II.  ,j.  Foydl,  l-.rl, 
..r  Walrrbury;  A.  II    Da/Ion.  Nauxal.i,:.  Cm, 

Ilrlaivarc 

Wl!.MIHM«v    lateral  Mi.lor  A  Mr*.  (V,  ;  III-  ; 

miinufu. lure    automobile*.      H.    H     uam  U 

Hu.l.nor.  W.  K.  A.  Ilu.bner. 
»:i.MIN.rt.,N     FlrvlLIc    Tra. Hon   Motor   Tnrt   I'..  ; 

to  build  motor  trm-aa.     r    A C,u 

»«*■  I«r.-klyn;  II    w.  tWk».  W    J.  WaL.'n. 

New  York  CHy 
Wi>  «i><iT...s—  Notional    Service    C..r|.  .  unoum 

manufacture   nod    x  II    a ulomoli < l>n    nod  ollicd 

appliance*.    C.  J.  Jacob..  C.  H.  R'.«h.,o,  H.  W 

I  iuil> 

W:iMiN.,r».>— Rapid  Sal  lll.lrlbutlnx  Co.;  $IOO.- 
oul»;  manufacture  of  puncture  boiling  Ituulria 
for   tir.»      J    A.   Voxel.    H.   K    I„w>   u  w 


J. 


liriirgla 

Atianta— Atlanta  Auto.  Tran.li  Co..  lit) 

T.  llax'Hoo.  Nelson  Sehlppcy.  «'    It  Linden 

*Ma.:nfWA' 

Idaho 

Avnalii  an   Klu»—  American  Fall.   Auto  Co  •  $21. 
i*NI.  xarxxr     Benjamin  Adof.  A.  W    llavm  J. 
I.  McKdwd. 

Illlaola 

AIboxa-  -Kgrrniann  Motor  Sale.  r«  ;  I (..000 ;  dealer, 

W.  A.  Exirmnnn.  S.  I,  Slnioy.  W.  O.  RhlppU 
RtmiMtNulv.H    Tn.lt   A   NtublilrOcld   Co,;  $20,000; 

manufacturer  of  automobl  lea  and  motor  truck*. 

K    C.  Trolt,  I.,  w.  Slubblellrld.  D.  0.  Ilem-li 

over. 

Ciiiui'iio!!- Motor  Sole.  i3o.  •  $1,000.  pmr  and 
'baler  II.  S-  B»^(l.  E  II.  HnMrtt.  Elmer 
IHIIon 

Cm.  a....-  Berlin  Motor  Co..   $2..'.O0;  manufacturer 
ami  dealer  in  machinery,   tool,  and  automobile 
[art.     T   W.  Prlnd.Hllc,  A    J.  Schmidt.  J  II 
Italy.  .10  Vortl,  Iji.Salle  .treel 
Cuiraiio— Karl.    Electric    Equipment    Co.  ;    $2. ".00 

B.  K.  I»a»l«.  J    K.  Watcra.  I    O.  W...1.-1, 
Cllk'aoo— Federal  Motor  Truck  Co.;  $]o.oou;  man 
ufartunr  anil  «errleln«  of  motor  truck..    M  I, 
K    II    l.ixhtrap.  J    K.  Brown. 
bn«.n  Variable  N|»e.l  ijenr  Co  : 
ikhi  ;    manufacturer   automobile   cnulpmeitt  and 

r'obiL1'*'    C   E  Su,Una-  C  A  0. 

Cm,  -tqn— Rex'  Portable   (itraxr  Co.;   ».100 ;  xeiwrnl 

luinufarturlnx  and  evn<trtiellnn.    F  E  Wiirn.r 

•  Ijdr  Stewart.  J.  H,  tlullirle 
La  Null — Central  tlnraire  ..f  La   Nalle;  $.-,o.O00; 

I..  I<    Nter«   I„  Klrr.  E.  N.  s,  l,„rr. 
I"..aia-R.«rti  Tractor  C„  ;  |«o.o,h>;  roam.fn.  tur* 

'r»r';"       ,DM-     O.  McFarUnd.  t:    F  t.^.ml.. 

K.   M.  Smith 

I  nd  la  nn 

C.xsxanni  l  a — C..|inerrrl|]e  Tail  Co.;  tail  bu«lu<-»» 

Crant  C,.->.rxe.  II.  W  Wllllnm. 
lvi.iA\»iv.i.ia    Aiiju.table  Auto  sii.«-  m. :  linooo 

n.an-ifa.  tur.  r     W.  a    I'orr.  L    O.  lilllaai.T  i; 

K.  fare 

bWIMIMH      Auto  Mull.-     I.ifllleT     Co   :     1 1 0  IWIO - 

inei«(«[..«  noihufa. turer.     r    f;    HnrUun>l  k" 
W    Inlleld.  I>    J.  Rnwlder. 
IXOIaSAl-uLla-   I.    J     C.»,,..r    llobl-r   r„  ;    *-0  000  ; 
tire  dralei     I   ).  Co..[ier.  A.  Ii.  Nlo.  k.  r.  II  II 

Rreliner 

lMlHViliill>     C.I.-     Sale.     r„  :     IIOIKIO;  dealer. 

J.  F.  Mluthonie  II.  i*  Ijithron.  A.  |-.  Conklln, 
lMDUVirol.1,-  CIInioo    Allb.lli.ibile    Co.    ehan«i^J  to 

filbaen  Co. 
INWIMKIUH-  llenrlek.     Noreltr     C.  |a 

Maxtlelo  A   Klerlrle  Co 

lima 

Car  ..  Itai  ii..^  I..T,  To  Co  ;  llO  iawi;  maoufii,  tur.-r 
lire   trouble  relrnilj. 

Koalnrkr 

Hht  Tjiivii-  lllxbland  Auto  <;,r»xe  Co  ,  IKl.OOO 
<•  W.  Kvnnt.  F.  R  St'xemau.  It.  N  Wore,  fl 
I..  Jeffrey 

lyniMvii.rr. —  RanlM-r  Tranaportatlon  Cn  :  IN  rum  J 
I-    Marshall.  J    I>    Mar>liall.  W.  T.  Uali, 

I  ailN..r-.v  JUney  S>rrlre  Co  of  Kr  ;  1.1  r.oo  R 
M   |-iiuii(i,xli«>n.  F.  A.  J«ik,  C   W  K'^rr.er 

LliriHllIIB-linint  MfB  <•„  ;  »!.. ,».!);  ,lieml,nl 
mniiiifa.tnr.r  ami  atilomoldlr  ,[«el»|tle«  A.  C 
Drant.  It.  E.  Klmm..  J.  I..  " 

Nalnr 

Kinxat— Trl|.|ei    Inivr    Tut—    ('..  : 

nianufartnre  and  rt#a]  In  I 

H    Mltehell.   II.   a.  I'nnl 
roam»xi>-C;il!e1te    Safetr    Tire    Co  ;    XI  OOO.fXHi. 

niannfaetnrer.     A    K.  Joo....  T    I.    Creteaii  A 

P   Farnham,  C  <>.  Trott.  J.  IV  rrlir.nn.il  J  It 

i:rimn 


:    I ;■>»  iKKi :  t.. 

tul»-<,  tlrec.  .1. 


Mlclilatail 

A uii . \  —  Mu|ik-  Cltj-  S|.-.uii)f  r..  ;  ai.i.om).  dealer 

in  alituui.jhjle  a.  <  e.ei.rl.  ^.     R.  |:    liil.^.  H.  Cu^U 

|.ini:'UT     Ainerlrliu  Motor  Sab*  Co  ,  Xl'..OOli  ;  .l.-;ller 

J.  V    I'enn.ll,   Han:.)   |.ii»»tu.  K.  K  Sulllran. 

II-  <■  INnii.ll 
ItiTti.iT    ft*. It  pymp  A  Mfx-  Co.;  iwrino;  l..  u.au 

"fa.  mi.'  auloitn-lille  lire  |..itii|^     U.  W    Ru.-.  II. 

I.    M..rt.  n    M    K,  * m k l-  y 
llMli.'ll     llii.l.,,     Auto     S.ni.v     Co.,     JI.JOiJ.  C 

Water-.  K.  c.nu-ll.  W.  I  Farrintlon. 
Hkix.ii-  I  ret  roll  Taiierinx  Radiator  Co  :  |25.«H) ; 

u.„.iuf.,.i.„.r.     J.  a.  and  M.  s.  Moro...  It.  C 

.in. I  II.  i".  I^orlnc. 
Inrir.  lr     Max.'.'   Sb.'el    Metol    Muehlnerj  ;   $2n  INKl 

W    11.  mill  D.  H    Max.-.-,  F.  W  Alkln»on 
|i«rrii.>i'r— rikrin   Motor   c...  ;    IL'OO.OOO;  manufae 

lor.  r  unt.ini'.IJIe.     C   II    I.ulu.  w.  II.  Radford, 

I.  c  Wejr.ml 

liKTH'Ui  — F.  II.   Crlcn.au  Co      f  10,000.  xaraxe  F. 

II.  .  J    II.  tiu.l  J.   II    I'rlmeau.  Jr. 

Linriioir    s.  huelder     El<-ctrle     On.  ;     »r..000.  O. 

s.|in.|,l.  r.  1..  Feb-.,  Jr  .  A    I,.  C.xik. 
ImrieiiT—  Svrlppa    M.'O.r   Co.:    *^.Vi.iiin>;  nianufae- 

tur.  r     It    V   Warraan.  A.  J.  Il..«ruer.  T   F.  W. 

Mejer.  W.  E.  s.  rl|,[.a. 
fixni"  it- -Wolverine    Ru>   Co.:    f  d.OOO :    Jltnev  |ma 

line  M  M.  Wolrr.  Ell  Cohen.  Fbirenee  Wolff. 
DeravilT-AAiilviirloa  Winter  Tiip  Co  .  fJ.WKI:  man 

•rfa'-lurer      J    K    Mnrpb,.   II.   II    Cr.-anier.  U. 

}■ .  M>  nutia  n 

Klt\T    I'.  rl    Motor   Cor   Co  ;    (rdMl.ono ;  monufae. 

Oir-r     F.  A.  Aldrleh  and  otbera. 
liaua-is.'a  n    M.j.r.  Il..rtnian  Co.;  »r.o,oi>o.  |« 

i:r»iiiu>   .'imrivimce  Invented  br  C.  E. 

T:t  Ili.-.-lale  .mrt.  ubl'-ti  in  ellilmi'd  to  Im 

on-  iir...r 

■  JaiM.  Rai'i...  .  .ir.nl  Ilnpld.  Saion  L\.  ;  »5  ooo ; 
d»   I.  r 


III  K. 


$11111 


1 


Mlnttraota 

Mi>mui-h.i>     .4lK.tw-.-l]  llarrta  Co.  ebauxi'd  to 
».  II  ll.ibi.rt  J.'hDMIQ  Co 

MlaaU.lp  pi 


A  C 


Cllll  I  I.  "1  Mr-  AlUm.     Aoloitedilie     A     Nunplj  Co. 

l-'.-..o<Ki;  rtenbr,     C.   F    Ad.im».   It    F  Adama 

«'    A.   Adam«.  T    J.  Crolbe    A.  J  Cole 
K.\-i»  CTM     Kan>a.  Cllr   Motor  Hu»  A  Tran.|«.r 

ration  Co.;  U'.ono.    E   C.  R.l«.  J    A  l»nulel. 

S    !•  [lalilel- 

KavMo  Cirv    Tuekard  Auto  Co  ;  fr.Oia);  dealer 

J.  II.  White.  J.  A    Kellv.  J.   It  Nenle 
K»x»»«  r-|TV— Sr,mni.-r«  Moot  li.vIrT,  Co  ;  xr.  OOO 

W  E.  Itr.bt.ln...  c  E  Nnmrnera.  C.  K.  A.lnni. 
NT.  I^.rr.   -Ilel,..lt  V,  trb  Car  C,  of  Mo  ;  |:.,W; 

dealer     M.  R.  Strnu...  C   II    !,»„.  C   M  Hlee 

Vorlh  Dakota 

FAWMe-Red  River  Aulovuobile  8,1M.It  Co  ;  »2i,lK)0; 
to  Job  aut«n..l.lle  .iilipllev.  J.  (.  Dab',  H  F, 
l>n.v,   II    E  Robiiimii 

\rw  Jrrarv 

Ratonm;— Air  Npnnx  Tire  C...  ;  J.'.'^l.OOO  ;  manu 
raeturrr.      J.    I>.    Millie.    W     E.    Mejrer.    K  II 


II     K«:|*  H'T 


Hint..  W.  «    Nmltb.  Jeroey  fliy 

Allto   C"   ;    II0.OOO;  dealer 


Caui.rv— Jnimacn  Ro»e  ,,,,,„  ,  <lr 
N.rT  Jebii«on  F  A  It.-.-.  Janw.  Ker-haii 
V.  Savaxe.  F    il.  Roman 

Kaat    OH.M.*    t'hevrobl    Motor   Co.    of    New  York: 
I'llMMKHj,  d..|,,      w    c    Ilarnnt.  W.  W.  Mm 

i-hy 

E»»t  Onivoa   Yiotor  Nab'  Axei.'V  >.f  the  iiranu-. 

|or..000;  dealer      11    F    llerdman.  A.  F  Henl 

man.  A.  T  Mulr. 
EnaaarjiTni  I'»«k  —  Edxe  Auin  I 

arre.M.ry  manufaetur-'r 
^rl.  F.  II  Mun.'li 
NiaiU- Automidille    Tire    Ci.de  r  C„ 

uiaiirjfartunr.  I'.  Hall.  A  Llnd.ley.  C  c 
Le.-nnril. 

N.vriiix— F.-te.   Alrle..  Tire   Co.;   IM  In'Hl ;  ruann 

farlorer.     M    F    Anion.il.  R    F.  C  Roibarell. 

M    J    c.  Waller,  Newark 
NawAmi     OIlTullar  Tire  anil   Tut-  Co,  ;  |ll«looo 

inanufnrtiirer.     H.  I,    Rrvirn.   R    llrad«ba«,  R 

llrown. 

Na«r»lK      SelfHalMnx    Seat    Anpllaner    Co.;  $|0«... 

 :  mnniifaetureraiitiKmol.il.'.  meehanleal.  elee- 

Irl.'.l     .te.     ,l,..|..   devl^'.  and  appliance.  N 
V    KtMo-r.  I.    Uw,  I)    W.  Jaek»<fl 
I'itxiib'.s— IV     II.    III.  hardu.n    Co  :    $:.o.noo .  to 
niaiinfaetiire   lo.dor  vehldea      YV.   II  Blrhar.l 
-en.  r.  II.  Rl.  Iiiird«on,  H,  J  Rurle 
Pt.TM.irtn  —  International   Wire   Tire   Co.:    $1  ooo. 
ooo:  mnnufaeoirer,    J.  s.  I  yon.   f:    T  Rrovrn 
T    A    Zuko-kl  l-lvmonth 
Ttjvi,^- Auto    salvaxe   A    Sale.   Corp  ;    $.-.0  000 
.bnl.r       It     O,    Fonat,    II     IV    Clym-r     T.  C 


-CIoIk-  Rntiher  Tire  Mfx.  Co  :  $fl.-,o  OOO  , 
to  ■nan.jf.otiir.'  tire.  W.  H  I.lnhnnt  J  S 
llr.v,,«l,i,.„.  ||  L.  J-.yee. 
Tii«vt..n— T»iw  Star  Tire  C,  ;  $r,oi)00:  maniifk' 
1unr.  E  II  Hte.l.  A.  F  I'l-llk..  R.  <j  White 
bead. 

Tar.MTns_We.t  End  (laraxe  A  Marhine  t>i  ;  $::. 
ooo     y    <1.   llane..  V.   C    F.    H.n.-«e».  W.  T 


\ew  York 

AbHaM — A'lmaalua  Tlrr  Co.;   $l."..0O>J  :   dealer.  V. 

t.  Conaulu..  M.  A    Conaalur.  432  Cllnt./n  an., 

E.  W.  Sanford 
Ai.ant — Gordon  Motor  Truck  Co.;   $:i.0O0.     J  H, 

liordou.   1.   F.   tjordon.   <!.    M     llordon.    all  of 

12  Se...r.i|  ,lre»t. 
Hit    Slli.«»— Hay   Shore   Motor   Sale.   Co..  $.-..000; 

•  I.  uler.     C.  M.  Hart.  C.  F.  Hart.  A    R  CoproO. 

It.iy   Sbi.li  . 

lllil'.llT  i>  MU'.HTfc  New  York  City  ;  Hrtghtoo 
li-lxbt-  liuraxe  of  Stuteu  Inland:  ti'.taK).  C 
A  Furlonx.  Annie  Furlonx.  H.  J.  Furlong  214 
lllxb:nud  Ito.ileiurd.  Ht.wklyn. 

rltuJl- Cbamplon  Ele.  trl.-  Mfx.  Co  .  $.MI.fHKi .  elec- 
tlieal  devLrea   fur  aulnaiot.lb-a.      Mnur>  I^alnp. 
rem,    2.'il2    lltixlo--   ai.-nue.    Rronk  ,  Salvatora* 
S.-- wnn m  i  11..  and  I'rank  Se.^uan  lllo. 

HkiioKl  i  \— A.ilo  Towlnx  A  Suisdy  Co.;  $1,100. 
to  rent  mn  for  ton  lax  jpurixmew  and  to  .-ondnct 
xamx.-  .1  II  Se-ih.  W.  F  Soith.  C.  B.  Illa- 
«.».   1121    R.iir.ird  avenue.  Rrouklyn. 

llB.H.kH>     liny  lildxe  Rubber  Corp.;  $0.oill;  man 
ufaeturet  inner  rlrt—      M    .Seltxir.  21a  1.1  are.. 


N  Y.  City.  M  lJeVV.ltbrrrn\  Florcuc  Wimple. 
Place 


U»<mU1>-Iiiiu   <inra«e;    $l,(HKl.    F.  I.. 
V.   J-    llo.ard.    C,    E.  Fiake. 
Place 

llli...Kin     Illinium   A   Rlaok ;   $ir..ooo  ,    dealer  J 

ii.   Stockton.   4">s  I'm. peel   PI..    Hr.«.kl)ii.  7. 

Ii    loiiil.am.  Allan  Rlaek. 
Ru<-..kbVN — Evercody  Tire  A  EtuMier  C..  ;  $4O.riO0i 

t:re   manufactiirer.     W.   J.    Wu.dr.vk.    F  W. 

W.M.Io.k.  102  liatii  avenue.  Rrouklyn;  A.  W 

N'.rwalk. 

10  kiiv     llan....k     liaraxe     and      Ueioilr  Co. 

  J   P.  Murray.T-red  llofmann'.  A.  Rraa 

u.r.  1.IH  Nt.bbln.  it..  Rronx 
UaooKLV-V    -Hart    Waterproof    Mfx.     Co.:  $|.VOO0; 

nianura..-tnr.'r  waterproof  autouiotill.-  .Hp  .-..vera. 

J    II.   Hurt.  J     F.   Hart.  »0o  Jamaica  avenue. 

Brcmkljn,  E    E.  Rerry 
HannKI.rs  —  III'..    Ant.  mobile   Co.;    $r..OOO  ;  dealer. 

J.  11.  E.-kbotT.  Jr..  ik'lo  t'nion  .trrel,  brooklya. 

Malo'ltn  MePIiall 
Rao.iKi.VN — Norman    Tire    Hrpalr    A    Supply    Co,  ; 

$2. ikhi,  dealer.     P    Hind.  W.   Hind.   &1  Man 

linttnn  «onw,   Rn.iklyn;   W.    II.  IVoatOD. 
Ha.KiKl.v  >  —  N.oiliari'll  liarase,   liar,  ;   $."..O00.     J.  K 

K.-rr.   Henry  RedeUlieliui  r.  Samuel  lioldb.  rx 
Rii'k.hi  i-\    s.   A   K.   <MI   A  liaaollnc  <:o.  ;  $."..000 

N    II,   Kramer,  s    Nehenkel.   L.   J.  Kaufman. 

."■!*l    lt.  df..nl  oveuui  . 
IIU'."Kli%     Sruyvevuit   Helxhtn  Motor  Car  Servlrr. 

*l.(Kni      \'    Foxier,   J    Foxier.   73   Stuyve.aot . 

.1    F.  Rroiek. 
Hb.ioklvs     I  nn  IJiraxe  Co.  .  $1,000.     H    n  Rrl.tol. 

F.  W    Shaw.  Ivoili  or  Ucean.l.le.   N.   Y'.  ;  Carlo 

BauOkM.n'  -William.  Tnvlrab  Co.;   $1,200      a  D 

WllllaiiiK,  J.  F    LUnken.   Fellk   braurnxlla.  I40A 

Mill,  .treet.  RriK.klyn 
Raookli.v     William.  A  T.rhani  Auto  Co  :  $1000 

E.   TM-liani.   A.   Tarbanx,   tHO  Prraiiiect   PI  E. 

Wllllntna. 

HaiM.kLVN     1.    Zux.ni    A    Co.:    $2,000  ;    dealer  I 

Zaxon,   R    Zaxom.  lt>4   Ray   2.-.tb  atraet.  Brook 

I.n;  Jn...|.  i;lu..»lr. 
Rt  ir«i.<-  -Rurfalo   Automobile   Nprlnx   Co  •   $10  000 

10  »2-..iKM.  '  1 

Rrri-aue-  |r..|,,ol.   liaraji.';    $2..",00.      K.    D.  Erner 

.on  C.  c   Paxe.  F.  J.  Handel. 
HtrrAt-i^Koj -Nee    Motor    Service   Corp.;  $lr..000: 

.baler.     II.   1.    Parry.   A    E.   Rarx.r.    E.  L 

Mar.uall 

Rt  rrAU.— Motor  Evpre,.  A  Sale.  Corp  :  $000  000' 
yiieral  rarta$e,  trail. fer  and  eipreaa  baalneaa 
J.  II    Burner.  J.  T    M.KJB..T.  RufValo. 

HrrrALn— simrott  Motor  Sale.  fV  :  $10.000 :  dealer 

[',.l:..,K'""r"""'  "    A  P   A.  Snlllvan. 

r.S.-.  Elll.-ott  »q. 
CX-.T.JI    (Intii  11m— Center    Morichea    flarxxr :    $:.  . 
000     J    s.  Robert.  J.  S.  Penney    ClariD.e  C 
Ho... 

Eomvii  1  t— Almlrall  A  Co.  $2ini.(»oii  .  manufar 
turlnx  automoldle  Ore  .-vtinxul.bera  J  A  Al 
rr.lr.il.  W.  C  Adam..  W  J,  Wood,  1  Domlnlck 
*lre.'t.  New  York  City, 
HnpRWkM  Ji  n.'tm.n  Cl.  ve  Rnin.b  Shop:  $.'.000 
xnraxe  w  A  Martin,  Frank  Sehler  L  M 
WiadrufT,  1(10  W.Kit  143d  atreet.  New  York  City 
YIaviii.i  b  Mayvllle  Hardware  A  C.arace  Co  '  $  >^ 
!«»'     A.  H.  Brarv.  Harry  Arnold,  S    E  Sw.t 


Mir.io  dtown.  l  ion  Ralea  Co..  $K,OOo  dealer  H 
F    Fln.  h,  C    M    Hrelner.  E.  A.  HefTornan  ' 

Nxw  Yn»K  ClTT-  Advan.-e.  Alert  Auto  Co  •  $1000 
I!.  Relf.  IOS  W  43d  atr^t:  E  M.  I.  rhier  M 
A.  Murray. 

Xrw  Ton   c'itt- -Id. mood  Carburetor  Co  $]0« 
d.-nU'r      J    M    Raom    c    M    Row-uthal  Mai 
llorowltt  all  of  as  Na«.au  afreet 

^tern-parkVa^^'n'r-R  "^^T 

11*20  llr.adwnv 

New  Yo.K  Citi  -Dal.  Anlo  Supply  A  Aro.-.w>rr 
Cv;  $2.Voofi.  manufacturer  motor.  amdlancW 

„     ''i     11  /'liKne.  A,  L    Sehane.  11    I.    Jtehane  ' 

N.w  YoaK   CrrT — Diamond  Carbureter  Co  ■  $100 
000;  manufacturer.    E    C   Coi.  :,os  w  rnto> 
•trn-t  :  li    H.  Read.  Auxuat  Si  ludUr 

NkTW  YoiK  Cnr — Economical  Curate  $10000  p 
.1.  Hold. worth  2.12  W.  Until  afreet'-  II  ft 
Miller.  C   A.  Miller.  "  "• 

Nrw  Yniv   Crrr— Economleal  Tire  A   Hunr.lT  Co 

-»yr"?  Fd-"M.rM.bm  H;Drir"rr-. 

r.  F   Afa._Mab.jn.  A.  T.  Helmbarx 
,20.000  ^manufac,,,^  h.,^  ,„„„. 
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Automobile     Agencies     Recently  Established 


Dayton 


IMpbo. 
Lienn.ton 
F  Pala-wlr*- 
Flvrla 
Fl-vllay 
1-reltionf 

Or.wii.litf.. . 

Green, 
Grove  City . 
IDUitmra.  .- 


i  *  im.o'.uV 
ll.ivnr.  . 
IK  l.tti.tiHc 
H.ivne, 
1 1 aynes 
Ovrtlnnil 

Rccal 
Maxwell. 


Rr«>l 

I..M«n 


l-c*an 
London 
Lynch  burs 


Newark 


Weircott 
Lewi. 

K-.-  .1 
Rrgal 
Ketal 
Hnvi»r.  , 
uWnool.uV 


Speincfi'l'l 

Toledo 

ToWo 

loleilo 

Toledo. 
Toledo 
Wapaloneta 


llayne-. 
Regal 
Regal 
Argu 
KjmcI 
King. - 
Franklin 
King 
Overland 


CARS 


Davlm  fc  Troy  . 

bikt  Co. 
Giilfilhfc  t  one 

I..  II  Carivnttr 

Mox  Motor  Co. 

1  lly    Vuto  I  .» 

VI   K  \reluiri 

Flvn.i  C.a.agr  Co. 

I  avtle,  <-;ir.ice 

f  l-arate 
,\V.  K.  Biowa 

K  c   M.  l  lilla..  I 

F  FrnmeliK-inn. 
.  Ililhluro  Molor  Car  Co 

t.u*   t  Hi 

Wi.„V„r.er.-Ku<'-i,|  Gar- 
age Co 
l>»lla»  Kirk 
Shane-:!  Broa 
I    s   i  ... 
A.  n  Hi  k, 
V    R  Putt 

I'   I.    Lawrence  &  Son 

i  hi-  M..itxi  <  ..i  s.uv,  Co 

Itir   MlHer  Collage 

I   K  I  (wen- 
1   M  Overboil 
H   II.  Ilrvk 
H.  II.  Brumou 
.11  Fiarakr 

Bunnell    Vm..  -vile,  Co 
.  Lltcha-  A  i'"  Co 
MaMai.l  Garage 
111.  liir    V..{i>  I  n 
/    VV  Fll>co.l 

'.v    II  I 


WnlMnui         Regal  .         VV    II  Pence 

varrr...  sr."-.  m^l, 


BartjWville    .  . 

Cordell  

Cortlrll 

Oklaboma  City 

Oklahoma  City 
a  City . 


Mom 

Krit  .... 

Savon . 
Klin  Fight 

ohile 


R-  G   l.  hl 
.  R.  G.  till  &  Son 
C   II  Murdark 
1    II  Murdock 
Stapleton    Motor  Sale, 


Acme  Motor  Car  t  n 
Fremont  Motor  t  o 

Co 


Braver  Fall» 
Oiamlietaliui 
Clearfield 
Curtuvitk- 
Haaeltou . 


OW.m 
Saion 

Ha>ne*  .  .  Okla 
I).«l«e  H>«  .fc.  VV, 

limm 

Chanillei.  I>ulm*«e 


Pre  nay  I  van  la 

Herri  Btrxik.C.  S  Hunter 
.1  Caulmnn 
Wallace  Garage 
N.  M.  Snydct 
Ai!*ru  Aldaru 
Spruce  St  Garage 


Spruce 
1   W  Tytcm 
Hoof  Ik  Steele 


HerrT  Brook«.F   II-  Culv 


Slciling 

The  Gibaon  Aillo  Wk« 
Ideal  Motor  Car  Co 
Jcaw-ph  Davenfion 
.,).  W  Womlriul 
.Ccmrai)  Brim 
Tamao.ua  Auto  Garage  A 
Repair  Co 

Month  Dakota 

iAfaU  *  s. 


H.yn'e.  I  F.  "'.Solar. 


CadlUat 


Cadillac 


Trial 

Suon  Li  Hi  her 

Sixi*         .  >axon  Sul«r*  Co 
4  hj.nil.rr        Lone  S!ai   Motor  Co 
K.  H 


|tl.|lf  MtM..f»'.. 
Kimlxilt  Auf.t.i  < 


Kit-hrt.ftffiil 
S1    i  ..    i  hi 


<  MU.ov.ic 


f  OIloniAo >l 

I'jirlunk*.  Al 

l.iu.lro 

M.il.lin 

H'lvilie 

Senile 

Srutlle 

Seattle 

S;i.ikane 

Steptoe 

Tacoina 

Tn-  i*ni» 

I  liornion  . 

I'rxirnian 
\\<,l'„  W.ilU 
tt.lt.ur. 


VV  tirelln* 
Mithiiniri 


ll.ii.  V.  Hl.iii  Mi  i.. i  t  o. 

1  ,i.|i:i.i.r         .Cwl.llac  S*|e«  >V  Srrvue 

Co. 

I  ll.l.lii-.l.lli-      Bail  Auto  I  ., 

OMmaOfclle.    K   H  Snow 
View  .  A,  A.  Sim» 

Viiroaont 

ll.rrl -hri»-.kri  I    It   Bark,  r 

Virirlnln 

<ll.|i.iii<.Ml».    1  I.  \  -.i.. .-  A  (  .. 
tll.l.mi-li.li-  EtSttHk 


.1«lle  Auto  <  o. 

J  H.8Huati 

ntrton 

<).  I>  Siiriniin. 

Roy  Rutherlon) 
V    \  Biuoiiii-i 
L   I  Kolil^ler 

h  -  .V  I-  uIIit—^kmI 
[l.ir.igft  lit  Sru,t-,.n 
\onlme«t    Mcloi    I  cv 
M^i  k  .V  h..in»wnrlli 
I-  K 

•    l».  : 

Orirtitfi  Motor  Co 
( -J.I..U   A'jt.i  .V  S   I  ... 
G  ¥  llc.l«*.o 
i     >.    H.  i 
1   S  Swrle  & 

i  r.  Milk i 


Cher  law! 

: 

\l^»v>,  II 

\l...i».ll 

I  K  .  T  [..-nl 
I'll 

IIiii!h.!i 
ll..kl,,r,:| 

Reo 

M.il«ell 
Il..|^  Hi 
•-  i.  .  I  I 
Hu.l.on 
Mat»KI 

H.l:  l 

I'aijr 


W  rat  Ylriclnia 

l).-lte  Hro>    II  s  Sand^  EW  k  Ml«. 


Belgium 
Belgium 

Blaik  Ri%.l  I  Jll< 

Black  River  l  ull. 

IV-Jarhuri 

f  liip[«-v»a  I- all* 

IlintiMi 

t  lintori 

f  nlunil.ua  

t  nmln 
llelavan 
l>.-Uvan 
I  Ma  van 
l-au  CUIre 
Kau  t  la,re 
t.Ulrtl 
llami.k 

iim.i.uo 


lota 

la  I  i.Mka- 
l.,kr  Mill. 
Ma.  Iivnn 

Matl.ua 

Mil».uki-r- 

Mij»-aiil.T 

Milwaukee 


Mil.-aiik"- 
Milwaukee 
Milwaukee 
New  Hulinmeitl 
l-ella 

I'rairi.-  ilu  s.u- 
KliUielandi-r 
RllirirUu.li  i 

Sheltoyi»u 


Shet»>V«an 
Sparta 
Spr.ne  Grei-r 
Sun  l^alrt.' 
Tomat. 
Two  Kin  " 
Wautoma 


I  laynrs 


t     II.  t  otieliliavi-r 


Ulartinalil 


ll-jl.ing  .V  llo.ttiia 
ItuMnc  St  HuatiiK 
T  Iitl.il 
.O  C  Klua-tia.1 
I>..litr  Hio.    Koettken  Bnw 
lur  Bttn    M  t'aii^lno 

Trlw.lltuer  it  Nui 


a  .well 

Konl 
i  Kerlanil 
l-or.l 


I) 


lillirlc 


nun  .  kiw.uht'  ™ 

lulgeHloa     lrrwilllKr    <k     Met  ..in 


Fotd  .  . 

l;of.l 

t  >.  i-rUnd 

F.X"I 

Ford  

1 1. .V  lie* 
<>l.l.tii,.tiil< 


Sihunk  Ik  Proner 
S  Rayimir.l 
C    H  Burin, 
t     II  Bitrna 
t*    I  ljuinn 
Iflmno  Mill  Work. 
|ltirv.in  Mon.1  t  ai  Co 
t    I  Kit/iruii-i 
Jo'iea  ,\  l-o  r.-e 
lJii  I.. i  Br..:lii  [« 
s»,n«m  J.  K.i.'i.ilt  Gar- 
. 

4:  RwIkiIi  tiai- 


Paiar 

Slivleliaket 
llverland 

vl-'lie 


Mm.ii 

M  I. hi 

I  fil  l  rule-, 

M.   t  - 

Ford 

llnyr.*-. 

I).. lit.-  Htn* 

Foril 

I'  ,i  . 

I'.ilmer 
Cole 
Kot.1 

:  1 

ODamolaar. 
Glide 
•>■:«.- 
,  .  i-  -.,  ■„:. 
It.,  Is..  Bi... 
< ivvr'an-l 

111  l.UH.I  ll, 

til  |.ni,.l,ili- 


v.r...,n  &  H.rvliolt  Gar 

J  ^'leet. 
F   M  Sfavei 
Park  Mo  or  Co 
Park  Mol.»  t 
Wan  Auto  Co 
VV  ail  Auto  t  o 

Milwaukee    Motor  Sale. 
<  ... 

I.utlan  Thi."n«i  i    1  J  . 
Ltd  ^ 

lutein  tl.-yri  Gataje  Co 
Wells  «  ,in»ur  Co 
WeUi  l.arjar  <  i> 
B   4t  \V  l..iraer 

V  A    t  rora'cnpli 

I.  l.ivil  Taiiiuwer 
llrwiila  liarake  Co 

Riilamt  S  hi  ibe 

II.  Srrui-tilin  <*araoe 
Gillette  Motor  Co 
II.  Stiueliing  Garage 
K  I)  Broail 

I.  F  Well. 

F  F  Beer,  Ik  t  o 
L.  G.  Guenthrr 
.1  Wllitelniilli-r 

V  (  .ill. 

II. -.nun  <t  Nu«a.l 
Auto  S.ilei  Co 


Wrtimlitg 

Oll.molale     VVe«  Crnual  Aolo  (  n 


Bloomir-ifmi 


HrankJin 
Louirv'illr 


Hr\trly 


Newton. 
I'aic-rfoti 


Auburn 
Buffalo 
Hamburg 
New  York 

New  VikL 


Chillicotlve 
Cincinnall 


Meadville 
Pm.l.urgh 
Pii>hui«h 
Reading 


Nortolk 


(II--F.IKIAI, 

Alal.ran.a 

He„t,>  T.  K. 

f'allfornla 

Mei.jl.li.         Mack  Motor  Tr.uk  t  o 

Ci.niirrllr.at 

I  Villi)  J 

Florida 

.  Dcnby    , . . .  L.  .V-  , 
Qeorarlr. 

K  ieli ver  -l"-r,  Garage  ft  Sale,  C» 

Siurial  Triirk  I  •• 

W    I-    t -ookerly 

I    1     Ia:„t.  Auto  R.1U-. 

Co. 

Illlnol* 

K  vehVi  I  I  William,  Son  «<  Co 
venal  Siegmund-lUvlMs  Tru^k 

Co. 

Ion* 

.  Kwhlrr  Cutley  *Jlrwln 

Kvatnrkr 

Koehler         Franklin  Hdw  Co 


K- hi.  i 


Kivhli-r 
[Jenhy 


la-wi,  *  Dryr 
Vatri  Motor  Cat  (  o 


Maryland 

K.wliler         I  M 

Maanarknortta 

llenS)  K    F  Sullivan 

l>rriby  Ivnlvy^  Mutor 

Sale* 

Ko-l-ler  Adallan  Brotlieta 

K.iehl.1         Crocker  Garjw 

^kSrS"" 


Truck 


Trann«'tv»t.on  Eng  l  Co 


oarl 

Be.t  Service  Ttock  Co 


BJrb 


llolm«  Adktn  Co 


Jew  J 

KnrMer 
Kcehle. 


G  "fc  "'Vll 


rt«-w  York 


IMiby 
llentiy 
llrnl.) 
IVnl.y 
l>enby 


Tlenliy 
IVnliy 


H.w,  Autoniolnle  Co. 
F  A  l^obee  fc  Stirt 
T)  W  Bnwdbeck 
.  Mark!  fc  Hammacher 
1  bomuin  &  Co 
Walter  Steven,  & 
IHnby  Motor 
S..le,  Co. 


Ttuik 


I  t  unntntliam 
Sytaiuar  Bouk 


Sale.  Co 


Xorth  Carolina 

G,ee.i.l».r..    Mot,..  Cm 

c, 


Ohio 

Korhler 
TViitiy 


R  Mallow 
Frank  Bauer 


I'rnn.)  I  van  I  a 

Drnby  A..  H  Murphy 

Kcehler         Llnlnger  •  Garage 
l»e,.l.v  Hiiilwin  Beo,lei  Motor 

Car  Co. 
Korhler  W  L  Kti.Jet 

Henly  Andrew  Boomn  t  o 

Signal  Slewat  1  Motor  Tn^  k  Co 

Kia-KU  r         >  A.  Slein 

Virginia 

Koehler         City  Garage 
Koehkrr     .     AI...P  Motot  Co 

Wnaklnrton 

Truck  Co 


Factory    Miscellany  —  Continued 


Cleveland  Plmnt  Sold— The  plant  for- 
merly occupied  by  the  Samuel  Austen  & 
Sons  Co..  at  Broadway  and  Gallup 
streets,  Cleveland,  O.,  has  been  sold  to 
the  H.  Wagner  Rubber  Co.,  which  will 
manufacture  all  kinds  of  rubber  products. 

Billing*  &  Spencer  Altcrinx  Plant  — 
Extensive  alterations  are  now  in  prog- 
ress at  the  plant  formerly  occupied  by 
the  Columbia  Motor  Car  Co.,  Hartford, 
Conn.,  and  recently  purchased  by  the 
Billings  &  Spencer  Co.    The  forge  shop 


has  been  entirely  remodeled;  in  fact  the 
whole  plant  has  Ven  subjected  to  a  com- 
plete change.  The  Billings  &  Spencer 
Co.  is  said  to  be  rushed  just  now  with 
large  orders  for  drop  hammers. 

Standard  Aluminum  Adds  Warehouse 
— The  Standard  Aluminum  Co.  of  Two 
Rivers,  Wis.,  at  its  annual  meeting  decid- 
ed to  increase  the  capital  stock  from 
$250,000  to  $500,000  to  accommodate  the 
growth  of  the  business.  The  Alexander 
warehouse  opposite  the  plant,  until  now 


hold  under  lease,  has  been  purchased. 
The  company  is  running  at  full  capacity 
and  on  full  time  and  may  make  exten- 
sions during  the  present  year. 

Pindlay  Co.  to  Build  in  Spring— The 
Electrical  Motor  and  Construction  Co., 
Findlay,  0.,  has  increased  its  capital 
stock  from  $15,000  to  $30,000,  and  ei 
lished  branch  houses  at  Fostoria 
Norwalk.  In  the  spring  the  company 
will  build  an  immense  addition  to  the 
plant  in  this  city. 
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NEW  Carbureter  —  A  carbureter 
called  the  Economic  is  of  the  type 
wherein  the  size  of  both  air  and 
gasoline  passages  are  controlled 
simultaneously,  but  the  instrument  is 
built  with  the  principal  parts  in  a  posi- 
tion which  is  highly  unusual.  As  refer- 
ence to  the  illustration  will  show,  the  fuel 


The  Economic  carbureter 

passes  downward  into  the  mixing  cham- 
ber instead  of  upward,  and  there  is  no 
venturi  or  choke  tube.  Fuel  passes  up 
the  pipe  A  to  the  inside  of  the  part  H, 
which  is  fixed  in  position  and  acts  as  the 
upper  guide  for  the  combined  air  valve 
and  fuel  needle  C.  The  metering  part  of 
the  fuel  needle  is  tapered  so  that  the  fuel 
flow  increases  as  C  is  lifted  by  motor  suc- 
tion, and  the  gasoline  falls  upon  the  coni- 
cal surface  from  the  edge  of  which  it  is 
supposed  to  be  picked  up  by  the  rising 
air  stream.  For  starting  adjustment  the 
little  plug  seen  at  the  bottom  of  the 
dashpot  and  the  extreme  bottom  of  the 
carbureter  can  be  set  up  and  down  so  as 
to  leave  the  correct  opening  between  the 
edge  of  the  air  valve  cone  and  the  wall  of 
the  carbureter  body.    For  adjusting  the 


working  of  the  valve  and  fuel  needle  the 
lever  shown  in  dotted  line  behind  the  car- 
bureter is  connected  to  the  steering  wheel 
or  cowl  board  through  the  medium  of  a 
spring,  but  the  weight  of  the  floating 
portion  has  the  greatest  share  of  this 
control.  To  adjust  the  carbureter  to  suit 
different  motors  the  correct  floating 
member  has  to  be  chosen,  this  being  done 
by  the  factory.  It  is  claimed  that  the 
carbureter  operates  at  very  low  suc- 
tion, and  it  is  certainly  of  a  most  simple 
design.  It  can  be  taken  apart  very  quick- 
ly for  cleaning  arid  assembled  again  with- 
out danger  of  disturbing  adjustments. — 
Wellington  P.  Kidder,  Boston,  Mass. 

Self-Feeding  Primer — A  primer  known 
as  the  Universal  has  as  its  special  fea- 
ture a  lead  which  is  placed  in  connection 
with  the  main  gasoline  tank  so  that  it  re- 
quires no  special  filling  with  gasoline  in 
small  quantities.  On  the  cowl  board  or 
in  any  other  convenient  position  a  small 
hand  pump  is  located,  and  this  has  two 
pipes,  one  being  the  suction  lead  and  the 
otner  the  priming  passage.    The  former 


ly  as  they  can  be  made  to  fit  standard 
models  of  various  makes  of  automobiles. 
Two  styles  of  light  weight  and  good  ap- 
pearance are  described  in  a  recent  pam- 
phlet, which  also  deals  with  one-man 
tops  and  a  range  of  seat  covers. — Spring- 
field Harness  Co.,  Springfield,  Mass. 

Portable  Garages — These  small  build- 
ings must  be  in  great  demand,  if  one  may 
judge  by  the  very  large  number  to  be 
seen  in  any  town.  The  qualities  to  be 
desired  in  them  are  strength,  simplicity 
of  erection  and  ability  to  vary  size.  The 
Dixie  garage  is  made  up  from  angle  iron 
and  corrugated  galvanized  iron  in  sec- 
tions 4  feet  long,  so  it  is  capable  of  ex- 
tension to  suit  the  customer's  require- 
ments, and  has  a  very  substantial  frame. 
There  are  a  pair  of  stout  double  doors, 
and  a  second  door  can  be  supplied  if  de- 
sired.—C.  C.  Fouts  Co.,  Middlctown.  O. 

Oxygen  Generator — The  Oxyphor  oxy- 
gen generator  is  a  device  intended  to  re- 
place the  cylinder  of  compressed  gas 
used  for  almost  every  purpose  to  which 
oxygen  is  applicable.  It  is  intended  to 
appeal  especially  for  use  with  cylinder- 
cleaning  outfits.  There  is  a  metal  case, 
which  contains  water,  and  a  cartridge  of 
Oxyphor,  and  the  method  of  using  is  to 
punch  a  few  holes  in  the  cartridge  and 
then  place  it  in  the  container.  Gas  can 
be  drawn  off  by  a  valve  and  the  appara- 
tus used  again  and  again  till  the  car- 
tridge is  exhausted.  —  Arthur  Wood, 
Brooklyn,  N.  Y. 


The  Universal  Primer  end  method  of  attaching  It 


A  large  grease  gun  for  garage  uee 


ends  in  a  T-piece,  which  is  inserted  at  a 
convenient  point  in  the  main  gasoline 
line,  and  the  latter  is  taken  to  the  intake 
manifold. — Dodge  Motor  Vehicle  Co., 
Cambridge,  Mass. 

Garage  Grease  Gun— A  large  gun  to 
hold  a  gallon  of  grease  and  so  substan- 
tially made  that  it  should  last  almost 
forever  is  a  new  garage  accessory.  It  is 
of  solid  cast-iron,  and  the  sketch  shows 
the  way  in  which  the  top  is  removed  for 
charging.  The  makers  suggest  that  us- 
ing so  large  a  quantity  of  grease  at  one 
charge  saves  waste,  and  the  gun  regis- 
ters the  amount  discharged  at  any  one 
time,  so  that  it  is  easy  to  know  how  much 
has  been  put  into  any  particular  car.  To 
carry  the  grease  to  the  required  point  a 
special  rubber  hose  is  employed,  this  ma- 
terial being  chosen  in  preference  to  me- 
tallic flexible  pipe  because  the  latter  is 
destroyed  if  kinked  or  run  over  by  a  car. 
while  the  rubber  cannot  be  injured  in  this 
way.  Two  different  nozzles  are  included 
and  there  is  a  cap  to  prevent  leakage  of 
grease  when  the  gun  is  out  of  use.— John 
J.  Zwald,  Emporium,  Pa. 

Topa  and  Upholstery  —  Convertible 
tops  for  roadsters  or  touring  cars  are 
becoming  increasingly  popular,  especial- 


Tires— The  special  points  in  the  con- 
struction of  Cable-Structur  tires  are 
dealt  with  at  length  in  a  pamphlet  issued 
by  the  manufacturers.  A  feature  is  made 
of  the  fact  that  the  casings  are  made  by 
hand  labor,  and  hand  labor  paid  by  hour 
rate  and  not  on  the  piece,  so  that  time  is 
given  for  careful  workmanship.  Special 

Sains  have  been  taken  to  strengthen  the 
ead,  which  contains  cables  sufficient  to 
supply  all  the  strength,  since  a  headless 
rim  is  used.  The  tire  fits  any  of  the 
modern  rims  with  reversible  flanges.  The 
whole  fabric  is  built  up  from  cables,  and 
a  free  use  of  rubber  binds  the  whole 
structure  together.  —  Mansfield  Tire  & 
Rubber  Co.,  Mansfield,  O. 

Master  Vibrator — The  Scudor  master 
vibrator  is  a  simple  design  of  this  type 
of  ignition  device  and  is  sold  at  a  re- 
markably low  price.  Attention  is  drawn 
to  the  large  size  of  the  magnet  and  the 
condenser,  while  the  platinum  points  are 
of  platinum-iridium  alloy  of  good  diam- 
eter and  with  a  long  range  of  adjust- 
ment. Special  pains  are  taken  with  the 
condenser  to  reducing  sparking  at  the 
contact  points  and  it  is  claimed  that  the 
vibrator  construction  is  such  that  it  is 
imnossible  for  the  points  to  BticV  to- 
gether.— Scudor  Mfg.  Co.,  Lowell,  Mass. 
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A  Smart  Practical  Car  for 
Town  and  Country  Use 

The  Overland  Coupe  gives  you  all  the 
conveniences  of  a  limousine  without  the 
hurden  of  a  large  investment. 

It  is  comfortable  and  cosy  on  sharp, 
chilly  March  evenings:  cool  as  an  open 
car  on  hot  summer  clays;  snug  anil 
warm  in  real  cold  weather. 

Any  woman  can  drive  an  Overland 
Coupe. 

The  electric  buttons  arc-  located  on 
the  steering  column.  By  just  pressing 
these  buttons  the  car  is  started,  sloppe  d 
and  lighted. 

It  comfortably  seats  four. 
Deliveries  can  be  made  at  once. 

"Made  in  U.  5.  A." 

The  Willys-Overland  Company 

Toledo,  Ohio  ^ 
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B  R  I  S 


Individuality  stands  uut  all  over  the  BRISCOE 
car.  It  is  not  a  copy  but  a  creation,  possessing  an 
air  of  exclusiveness  that  makes  an  instant  appeal 
to  every  buyer — built  to  stand  up  indefinitely. 

In  representing  the  BRISCOK,  you  arc  selling 
a  car  that  gives  the  purchaser  greater  value  than 
anything  else  at  anywhere  near  the  price. 

You  arc  offering  a  foreign  car,  with  all  that  term 
implies — an  automobile  of  French  design  mechanic- 
ally, as  well  as  in  graceful  foreign  body  lines— 
at  an  A  merican  price. 

The  prospect  feels  instinctively  that  here  is  a  car 
singularly  worth  while,  and  the  more  he  studies  it, 
the  more  positive  he  becomes  an  enthusiastic 
worker  on  your  behalf  a  more  valuable  sales 
agent  than  money  could  buy. 

This  is  one  of  many  reasons  that  make  the 
BRISCOE  the  easiest  and  most  thoroughly  satis- 
factory car  for  dealers  to  handle. 

CONSIDER  Til  K  BRISCOR,  FROM  ITS  UN- 
USUALLY SMART  EXTERIOR  TO  THE  INNER- 
MOST PARTS  OF  ITS  MECHANISM,  AND  YOU 
W'll.L  1  INU  BY  FAR  THE  BIGGEST  VALUE, 
DOLLAR  FOR  DOLLAR.  TO  BE  FOUND  IN 
ANY  CAR. 

A  liberal  contract  is  offered  to  all  responsible  live-wire 
dealers  who  wish  to  increase  their  profits  by  the  sale  of 
BRISCOE  cars.  But  territory  is  being  allotted  fast  right  now. 
Better  get  in  touch  with  us  without  delay. 


6  E 


BRISCOE  MOTOR  COMPANY  INC.  JACKSON.  MICHIGA 
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W.  F.  Bradley,  repreeantatlve  of  THE  AUTOMOBILE,  meeting  English  Quaker*  back  of  the  firing  line  In  France 


In   the  Wake   of  War 

A  Tour  by  Automobile  Through  the  Devasta- 
tion and  Ruin  Left  by  the  Battle  of  the  Marne 

By  W.  F.  Bradley 

Special  Representative  of  The  AUTOMOBILE  with  the 
Allied  Armies  in  I- ranee 


ONLY  20  miles  to  the  east  of  the  walls  of  Paris  we 
reached  the  fringe  of  the  battlefield.  It  has  become 
customary  to  speak  of  that  great  encounter,  in  the 
early  days  of  September,  1914,  between  the  invading 
German  forces  and  the  allied  French  and  British  armies, 
as  the  Battle  of  the  Marne.  In  reality  it  was  a  succession 
of  battles,  lasting  6  days,  engaging  between  2,000,000  and 
3,000,000  men,  and  stretching  over  a  front  from  the  eastern 
suburbs  of  Paris  to  Verdun.  Some  of  this  front  was  in  the 
Marne  valley;  but  a  considerable  amount  of  the  most  bitter 
fighting  was  carried  on  many  miles  to  the  south  of  that 
river,  and  also  some  distance  to  the  north. 

The  plan  is  now  easy  of  comprehension.  After  sweeping 
through  Belgium  and  later  defeating  the  English  and 
French  armies  in  the  north  of  France,  the  victorious 
Germans  made  practically  a  bee-line  for  Paris.  When 
almost  within  striking  distance  of  the  capital,  the  direction 
of  the  German  army  was  changed  towards  the  southeast, 
evidently  with  the  intention  of  crushing  the  forces  under 
the  command  of  General  JofTrc,  then  retreating  towards 
the  Seine,  and  later  returning  to  take  possession  of  an  un- 
defended Paris.  But  when  the  German  forces  occupied  the 
150-mile  line  of  front  between  Paris  and  Verdun,  General 


Joffre  gave  the  order  to  advance.  That  advance  is  known 
as  the  Battle  of  the  Marne.  It  drove  the  Germans  back  dis- 
tances from  15  to  40  miles  and  doubtless  decided  the  whole 
future  conduct  of  the  war. 

We  motored  from  Paris,  along  the  south  bank  of  the 
Marne,  through  pretty  and  hilly  country  which  showed  no 
trace  of  the  gigantic  struggle  of  :t  months  previous.  From 
the  top  of  the  hill  leading  to  the  town  of  Meaux,  there  is  a 
fine  bird's-eye  view  of  a  corner  of  the  battlefield.  From  this 
point,  in  the  early  days  of  September,  could  be  seen  the  line 
of  the  Paris  army,  facing  east,  its  hack  to  the  capita],  and 
also  the  French  and  British  armies  coming  up  from  the 
south  in  their  endeavor  to  drive  the  enemy  across  the  Marne. 

Meaux  had  so  changed  since  our  last  visit,  a  couple  of 
days  after  the  battle,  that  we  hardly  recognized  it.  The 
bridge  over  the  Marne,  blown  up  by  the  English  when  they 
retreated  south,  had  been  replaced  by  a  wooden  structure. 
The  wrecked  motor  truck  which  for  several  days  had  partly 
obstructed  the  road  just  beyond  the  bridge,  had  been  re- 
moved. A  few  miles  to  the  north,  in  the  direction  of  Vared- 
de«,  there  were  still  traces  of  the  battle,  but  in  Meaux  itself 
the  dirt,  disorder,  and  wreckage  which  always  accompany 
the  passage  of  masses  of  troops  had  given  way  to  cleanliness 
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and  a  well-ordered  civic  life.  Meaux  has  a  remembrance  of 
anxious  days  and  nights,  but  no  visible  battle  scars. 

At  Trilport,  3  miles  to  the  east  of  Meaux,  the  main  road 
running  almost  due  east  and  west  crosses  the  river  Marne  by 
a  high  bridge.  When  the  British  retreated  over  this  road 
they  blew  up  the  bridge,  as  well  as  the  railroad  bridge  a  few 
yards  to  the  north  over  the  same  river.  During  the  night 
following  the  destruction  of  the  bridge  a  German  automobile 
carrying  officers  rushed  westward,  coming  down  the  slope 
leading  to  the  bridge  at  a  high  rate  of  speed,  and  almost 
before  the  driver  had  time  to  realize  that  there  was  a  gap 
ahead  of  him  had  made  a  40-foot  plunge  into  the  Marne. 

"1  suppose  they  were  all  killed,"  we  remarked  to  the  French 
guard  on  duty  at  the  temporary  bridge. 

"Well,  they  never  came  back  to  tell  us  how  they  felt."  he 
drawled  unemotionally. 

"Any  damage  done  about  here?" 

"None,"  he  replied,  then  as  an  after  thought  remarked, 
"Of  course  they  took  our  fowls,  our  rabbits  and  our  pigs, 
especially  the  pigs.    But  what  can  you  expect?    It's  war." 

Leaving  the  main  road  immediately  after  Trilport  and 
turning  south,  the  extreme  western  point  of  the  battle  line 
was  reached  at  Pierre-Levee.  There  had  been  some  fighting 
in  the  neighborhood,  but  with  the  exception  of  missing  tele- 
graph poles  nothing  to  indicate  a  struggle.  The  first  and 
most  westerly  sign  of  the  enemy's  appearance  is  at  the  Ferine 
des  Loges,  an  isolated  group  of  buildings  on  the  main  road 
from  Montreau  to  La  Ferte-sous-Jouarre.  The  Germans 
billeted  in  the  farm.  When  they  found  that  they  had  to  turn 
round  and  hurry  away  from  Paris,  so  temptingly  near,  the 
farm  buildings  took  fire— how.  nobody  knows;  the  charred 
walls  remain  as  a  irrim  souvenir  of  the  invader's  visit. 

Wrecked  Motor  Vehicle- 
All  the  country  south  to  Coulommiers,  a  thriving  town 
noted  for  its  cheeses,  was  traversed  by  the  retreating  British- 
ers and  fought  over  when  those  same  Britishers  moved  north- 
ward in  their  attack  on  the  Germans,  but  it  has  little  to  show. 
It  was  a  running  fight  carried  out  too  rapidly  for  any  great 
damage  to  be  done  to  villages  and  townships.  On  one  of 
the  long,  straight,  well  made  highways  north  of  Coulommiers 
the  wrecks  of  German  motor  vehicles  testified  to  the  rapidity 
of  the  retreat.  A  Berlin  motorbus  lying  in  the  ditch  had  its 
radiator  riddled  with  shot ;  a  metal  staircase  indicated  that 
it  had  once  been  fitted  with  a  double  deck  body.  The  mag- 
neto, carbureter,  valves,  valve  caps,  copper  piping,  etc.,  had 
been  carried  away  by  economical  French  or  business  minded 
Tommies,  leaving  nothing  portable  for  the  souvenir  hunters. 
A  few  miles  further  east,  the  village  of  Chailly  possessed 
a  wrecked  wineshop.  In  the  sum  total  of  the  destruction 
caused  by  this  war  that  wineshop  is  an  almost  negligible 
quantity.  Yet  it  is  typical..  The  enemy's  forces,  tired  with 
marching,  but  flushed  with  victory,  swept  down  on  sleepy 
Chailly,  looted  unprotected  houses  and  burst  open  abandoned 
wine  cellars.  When  the  order  came  to  flee  before  the  ad- 
vancing French,  some  drunken  hand  overturned  a  kerosene 
lamp  or  put  a  match  to  the  bedding.  A  hard  working  French 
family  returned  a  few  days  later  to  discover  that  their  home 
was  a  heap  of  ashes. 

Contrasts  are  vivid  on  the  battlefields  of  the  Marne. 
Chailly  possessed  the  blackened  walls  of  a  wineshop  and  a 
few  score  of  houses  which  could  not  show  a  bullet  mark 
among  them.  La  Ferte-Gaucher,  although  in  the  center  of 
the  battleline,  had  nothing  more  to  report  than  pillaged  shops. 
"But  if  you  turn  back  20  yards  and  run  south  to  Courtacon," 
advised  the  sentinel  on  duty  at  the  railroad  crossing,  "you 
will  see  some  destruction."  To  attempt  to  get  a  complete 
and  accurate  history  of  every  French  village  occupied  by  the 
enemy's  forces  would  tax  the  ability  of  the  most  painstaking 
of  historians.  Roofless  buildings,  gaping  window  frames  and 
ashes  a  foot  deep  tell  the  story  in  its  broad  outline,  leaving 


it  to  the  imagination  to  fill  in  the  details.  Generally  the 
villagers  have  fled  before  the  arrival  of  the  enemy;  when 
they  have  remained  they  are  little  inclined  to  talk.  The 
voluble  individual  whose  imagination  and  emotion  call  upon 
his  hands,  his  shoulders  and  his  tongue  to  give  expression  to 
the  feelings  within  him  is  not  the  Frenchman  we  met  on 
the  battlefields  of  France. 

It  was  a  typical  French  farmer  who  explained  to  us  that 
the  home  forces  had  just  retreated  a  couple  of  miles  to  the 
south  of  Courtacon  when  the  advance  guard  of  the  Germans 
came  in  and  immediately  set  fire  to  many  of  the  buildings. 
"The  few  men  who  had  remained  behind  were  all  seized.  A 
young  man  of  20  who  was  about  to  leave  for  the  army  was 
shot.  They  put  me  against  that  wall" — and  he  pointed  to 
the  charred  remains  of  the  gendarmerie— "telling  me  that  it 
would  be  my  turn  next.  Then  they  took  me  over  the  road 
there,  keeping  me  under  the  bayonets  for  4  hours.  The 
Germans  set  fire  to  most  of  the  buildings  as  soon  as  they 
arrived.  The  barns  were  filled  with  the  recently  gathered 
harvest;  the  corn  smouldered  for  a  week." 

Montceau-les-Provins,  the  next  village  on  the  road  to  Ester- 
nay,  had  suffered  in  patches.  On  the  left-hand  side  of  the 
main  road  was  a  row  of  what  had  once  been  cottages.  Op- 
posite was  a  new  stone  built  postoffice  as  smart  and  as  spot- 
less as  if  it  had  just  been  left  by  the  builders  and  painters. 
The  postman  came  out  to  explain  that  the  shells  had  come 
diagonally  across  the  road,  destroying  the  cottages,  but  only- 
breaking  the  windows  of  his  house.  The  cottagers  had  sought 
refuge  in  the  rabbit  hutches  at  the  rear  of  their  gardens. 

A  Desolate  Village 

Before  we  ran  into  Esternay  we  were  advised  to  climb  up 
the  hill  side  about  half  a  mile  to  the  village  of  Chatillon-aur- 
Morin.  It  was  a  bright,  vigorous  winter  morning,  with  a 
snap  in  the  air  which  sent  the  blood  coursing  through  the 
veins  and  a  cheery  sun  made  nature  beautiful  in  its  barren- 
ness. But  the  hand  of  death  had  been  placed  on  Chatillon. 
We  drove  down  the  village  street  without  seeing  a  living 
creature.  We  got  out  of  the  car  to  wander  among  ruins,  to 
locate  kitchens  by  the  big  soup  pan  hanging  from  an  iron 
bar  where  the  chimney  had  evidently  once  been,  to  note  the 
site  of  barns  by  an  extent  of  gray  powder  covering  the 
ground  for  a  depth  of  several  inches,  to  discover  the  former 
position  of  sheds  by  bits  of  rusted  American  reapers. 
Presently  a  woman  and  a  child  appeared;  their  home  was  the 
only  one  not  completely  destroyed;  a  boy  was  discovered  in 
a  cellar  putting  chaff  into  sacks;  a  woman  put  her  head 
round  the  doorpost  of  a  cowshed ;  it  was  her  home,  as  well  as 
that  of  the  cattle.  A  young  man  came  out  of  the  wreckage 
of  the  village  Mairie.    He  was  the  only  male  in  the  place. 

"You  have  suffered  from  the  bombardment?"  we  queried. 

"Fire,"  was  his  monosyllabic  reply. 

We  suggested  that  it  might  be  incendiary  shells. 

"Shells  don't  carry  kerosene  cans  around  with  them;  they 
don't  soak  mattresses,  and  they  don't  come  back  if  the  fire 
is  not  burning  briskly." 

He  spoke  dispassionately,  as  a  man  who  had  seen  too  much 
destruction  to  be  moved,  and  who  had  lived  long  enough  in 
the  atmosphere  of  battles  to  realize  that  fire  and  destruction 
were  inevitable  accompaniments  of  war. 

Cattle  Burned  Alive 

"They  took  possession  of  the  village,"  he  explained,  "on 
September  6.  The  French  had  retreated  a  few  miles  further 
south ;  but  they  attacked  the  following  day,  and  when  the 
Germans  realized  that  their  quarters  were  untenable  they 
set  fire  to  everything.  Nine  horses  were  burned  alive  in  that 
farm;  a  bull  was  burned  across  the  road  and  six  cows 
perished  in  those  ruins  at  the  end  of  the  street." 

"But  they  did  no  damage  to  Esternay,"  we  objected. 

"Hadn't  time,"  was  his  blunt  reply. 
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Bridue  over  the  river  Marne  at  Trllport.  It  wae 
blown  up  by  the  English  In  their  retreat.  Shortly 
afterward  a  German  officer'!  car  plunged  Into  the 
gap.  a  drop  of  40  f««t  to  the  river  below.  Need- 
lesa  to  aay.  none  In  the  car  escaped 


Wreckage  of  the  church  of  Reuvea  on  the  St.  Good  marines.  It  was  on  this 
plain  that  the  French  attacked  and  routed  the  Pruaalan  guard.  Note  Brad- 
ley's car  In  foreground.  It  Is  doubtful  If  the  church  can  ever  be  used  again 
as  a  place  of  prayer  and  worship.  Most  of  the  houses  In  this  town  were 
hopelessly  wrecked 


s-nz 


One  of  the  direction  boards  placed  on  the  route 
to  the  German  frontier  for  the  benefit  of  the  aero- 
plane  pilots  of  the  allied  armies,  who  are  cease- 
lessly scouting  about  overhead 


Two  Oelahaye  trucks,  of  a  convoy  of  twenty, 
two,  carrying  fodder  to  cavalry  at  the  front 
Not*  home-made  dash  and  side  doors 


Above— Hotel  de  I'Elephant,  the  leading  hostelry  at  Cha- 
teau-Thierry on  the  Mime.  A  German  shell  exploded  In  the 
front  bedroom  window  the  night  of  September  2,  1914 

Left — Wreck  of  a  Berlin  motor  bus  which  was  overtaken 
by  the  English  when  they  drove  the  Germans  out  of  the 
Marne  valley.  Note  radiator  riddled  with  bullets  and  remains 
of  Iron  stslrcsse 
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Right — Under  repair  In  a  village 
square.  The  truck  motor  la  In  the  trav. 
ellng  repair  ahop.  The  motorcycle  ridden 
by  a  crack  road  racing  cycllat  la  having 
new  front  fork  fitted 


■ 


Left— Repair  ahop  attached  to  a  mo- 
tor convoy  of  twenty-two  Oelahaye 
trucke.  Note  compact  way  In  which 
articles  are  stored.  Whenever  a  break- 
down occurs  In  the  convoy  this  truck 
comes  to  the  rescue  and  quickly  has 
the  disabled  vehicle  under  way  once 
more.  Spare  parts  for  Delahaye  trucks 
are  also  carried,  although  lack  of  space 
prevents  the  transportation  of  large 
and  heavy  parte  In  thla  manner 


Esternay.  a  village  normally  interested  in  wines,  was  the 
central  as  well  as  one  of  the  most  southern  points  of  the  150- 
mile  battle  line  from  Paris  to  Verdun.  To  the  east  and  west 
of  this  town  the  battle  raged  most  fiercely,  and  it  was  here 
that  the  greatest  number  of  men  fell.  As  in  the  case  of  most 
of  the  larger  towns  in  the  Marne  valley,  Esternay  suffered 
little  damage.  The  proprietor  of  the  Hotel  de  l'Un  ion,  a  little 
man  who  interrupted  a  game  of  billiards  he  was  playing  with 
soldiers  to  greet  us,  supplied  us  with  an  excellent  resume 
of  the  German  occupation. 

"The  Germans  swarmed  into  the  town  on  Saturday  after- 
noon. They  said:  'Tomorrow,  Sunday,  you  work,  we  rest.' 
But  when  the  boom  of  the  French  guns  was  heard  on  Sunday 
morning,  the  German  officer  remarked,  'Ah,  French  artillery 
— courageous.'  They  worked  that  Sunday,  and  on  Monday 
morning  they  bolted  without  saying  au  revoir." 

To  get  the  spirit  of  the  battle,  2  or  3  days  should  be  spent 
wandering  about  the  country  between  the  north  of  the  main 
road  from  Esternay  to  Vitry  le  Francois  and  the  River 
Marne.  It  was  within  this  country  that  the  greatest  shock  of 
arms  in  the  history  of  the  world  took  place,  and  it  is  in  the 
villages  of  this  district  and  along  the  secondary  roads  of  this 
neighborhood  that  signs  of  battle  are  most  clearly  discern- 
ible. Practically  every  village  has  some  bombarded  building 
or  burned  house;  nearly  every  field  has  its  harvest  of  blue 
compressed  meat  cans,  its  wine  bottles,  its  splinters  of  shell, 
its  empty  cartridges  and  its  graves  defined  by  a  plain  wooden 
cross,  by  a  soldier's  hat,  the  butt  end  of  a  gun,  a  knapsack, 
or  a  sword.    German  graves  are  hard  to  discover. 

Quakers  Rebuild  Homes 

At  Lenharree,  a  village  to  the  east  of  Fere  Champenoise, 
an  old  man  who  had  stayed  behind  during  the  whole  of  the 
fighting  informed  us  that  500  Germans  had  been  buried 
in  the  immediate  neighborhood.    It  was  only  an  estimate  by 


a  man  who  had  seen  but  a  few  yards  of  the  battlefield,  but 
seen  those  few  yards  at  very  close  range.  Lenharree  had  the 
misfortune  to  be  built  between  the  French  and  the  German 
lines.  It  had  once  been  an  interesting,  picturesque  and  pros- 
perous village.  It  had  lost  its  prosperity,  for  of  the  couple  of 
hundred  farms  and  farm  buildings  only  half  a  dozen  or  so  re- 
mained intact.  Two  English  Quakers,  young  men  of  good 
family  and  education,  were  at  work  in  a  farm  yard  putting 
a  roof  on  a  wrecked  kitchen.  They  were  members  of  a  party 
of  about  fifty  who  had  quietly  slipped  over  to  France,  had 
taken  up  saw,  trowel  and  hammer,  and  without  ostentation, 
without  any  self-advertisement,  were  repairing  dwellings 
which  were  worth  repairing  and  erecting  shacks  when  the 
old  home  had  been  completely  razed  to  the  ground.  There 
was  not  a  paid  worker  among  them ;  they  were  not  profes- 
sional joiners  or  builders,  but  they  handled  saw  and  trowel 
creditably;  they  brought  their  material  up  on  touring  cars; 
they  lived  in  uncomfortable  village  inns,  or  they  fitted  up 
rough  quarters  for  themselves  in  a  hamlet  where  the  war  had 
left  ruin  and  disease.  They  had  no  social  intercourse;  the 
day's  work  was  all  they  asked. 

At  the  back  of  the  wrecked  church  of  Lenharree  a  line  of 
trenches  indicated  the  place  where  the  French  had  dug  them- 
selves in  on  securing  possession  of  the  village.  A  few  hun- 
dred yards  away  across  the  plain  an  ill  defined  line  showed 
where  the  Germans  had  hastily  entrenched  themselves. 
"There  are  a  dozen  Germans  buried  there,"  said  a  peasant 
woman  who  had  followed  us  through  the  churchyard  to  the 
trenches.  She  pointed  to  a  plot  of  land  which  showed  signs 
of  having  been  freshly  turned.  "We  found  them  in  our 
cabbage  patch;  we  needed  the  cabbages,  but  we  don't  need 
that  piece  of  land  for  the  present."  Wooden  crosses,  or  a 
stick  with  a  kepi  placed  on  it  marked  the  resting  place  of 
French  soldiers.  But  only  the  loose  nature  of  the  soil  told 
where  Germans  had  been  put  under  a  few  inches  of  Mother 
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Earth.  There  were  many  patches  of  loose  soil  around  that 
village. 

10  Mile*  of  Trenches 

Trenches  lined  the  whole  of  the  10  miles  of  road  from 
Lenharree,  through  Normee,  Ecury  and  Moraine  into  the  flat 
country  known  as  the  Marais  de  Saint  Gond,  although  rarely 
found  on  maps  under  that  name.  It  was  in  this  boggy 
country,  traversed  by  very  few  and  very  narrow  roads,  that 
the  French  army  surprised  and  routed  the  Prussian  guard. 
At  Mondemont,  a  village  picturesquely  placed  on  a  hill  and 
overlooking  the  boggy  plain,  General  Von  Bulow  had  his 
headquarters.  The  chateau  of  Mondemont,  in  which  the 
general  and  his  staff  were  quartered,  was  the  scene  of  a  bitter 
fight,  and  when  finally  abandoned  was  in  a  wrecked  condition. 
The  Germans  sought  to  escape  across  this  boggy  plain,  north- 
wards towards  the  Marne.  The  few  available  roads  were 
quickly  congested  and  men  and  war  material  fell  in  large 
quantities  into  the  hands  of  the  French. 

Losses  were  heavy  in  this  neighborhood.  On  the  road  from 
Fere  Champenoise  to  Sezanne,  4  miles  west  of  the  former 
town,  the  battle  raged  fiercely  around  the  Ermitage  farm. 
Graves  in  the  fields  around  the  farm  told  their  story;  but  it 
was  the  farmer  who  supplied  most  of  the  details.  It  was  on 
this  road  that  the  best  of  the  German  army  had  to  meet  the 
elite  of  the  French  when  the  latter  were  given  the  order 
to  attack.  "The  road  ran  blood,"  declared  the  farmer,  "and 
the  house  was  like  a  shambles."  He  indicated  a  wood  about 
•  mile  away,  on  the  north  Hide  of  the  road.  "It  was  there 
that  we  lost  heavily.  One  of  our  regiments,  the  245th  in- 
fantry, marched  into  Fere  Champenoise.  The  inhabitants 
were  delighted  that  their  town  was  to  be  protected,  and  in 
consequence  received  the  troops  with  open  arms,  giving  them 
wine  to  drink  and  thrusting  upon  them  bottles  of  champagne. 
The  regiment  went  to  spend  the  night  in  the  wood.  Heavy 
with  the  wine  they  had  drunk  the  sentries  slept  at  their  post, 
and  in  the  early  morning  the  Germans  made  a  surprise 
attack.  I  had  climbed  into  the  hills  to  get  a  view  of  the 
battlefield  when  at  daybreak  I  saw  men  without  arms,  without 
greatcoats  and  without  hats  rushing  wildly  into  the  open 
plain.   Only  500  of  the  regiment  escaped." 

Little  Emotion  Displayed 

One  of  the  most  surprising  features  of  a  tour  in  the  war 
area  is  the  lack  of  emotion  displayed  by  the  victims.  Reuves, 
one  of  the  villages  on  the  Marshes  of  St.  Gond,  had  suffered 
heavily  from  the  German  fire.  It  is  doubtful  if  its  church 
could  ever  again  be  used  as  a  place  of  prayer  and  meditation. 
It  would  be  cheaper  to  abandon  more  than  half  the  houses, 
rather  than  attempt  to  repair  them.  But  both  men  and  ma- 
terial were  lacking  for  the  work  of  reconstruction,  and  in 
consequence  the  women  and  the  old  men  left  behind  had  made 
a  clearing  in  the  rubbish  and  fitted  a  flimsy  roof  where  two 
walls  still  retained  a  certain  degree  of  solidity.  It  was  from 
one  of  these  homes  that  a  bright-eyed,  sturdy  old  woman  came 
forth  to  look  at  us.  Un-uniformed  automobilists  were  some- 
what of  a  curiosity  in  this  neighborhood  a  couple  of  months 
after  the  battle. 

"You  have  suffered  severely,  madame,"  we  remarked. 

"Why  yes;  there  is  plenty  of  damage  here.  But  what  can 
you  expect?  It's  war.  Some  arc  worse  off  than  I.  Some 
have  nothing;  we  have  half  a  roof.  It's  enough  to  make  me 
happy  in  my  misfortune." 

Champguyon,  another  village  in  this  neighborhood,  at- 
tracted us  by  reason  of  its  battered  condition,  and  the  voices 
of  women  induced  us  to  step  out  of  the  car  and  seek  informa- 
tion. They  were  three  in  number,  an  old  woman  who  talked 
much,  a  vigorous,  intelligent-looking,  middle-aged  woman  who 
was  on  her  knees  washing  clothes  in  a  pond,  and  a  young 
woman,  obviously  the  daughter,  kneeling  by  her  side,  en- 
gaged in  the  same  labor.    Their  cottages  and  outbuildings 


on  the  opposite  side  of  the  court  had  been  destroyed  by  fire; 
the  blackened  walls  revealed  that  fact.  We  opened  conversa- 
tion by  asking  how  the  village  had  been  destroyed. 

"By  fire,  monsieur;  Oh,  quel  malheur  (what  misfortune)" 
replied  the  old  woman. 

We  learned  that  the  Germans  had  come,  there  had  been  a 
little  fighting,  and  at  the  same  time  the  village  had  burst  into 
flames.  Nobody  ever  knew  exactly  how  a  village  had  been  set 
on  fire.  A  week  later  the  German  troops  came  through  again, 
marching  northwards  this  time,  and  traveling  too  fast  to 
fight.   The  old  woman  talked  wildly: 

"I  went  to  find  the  priest,  and  I  said  to  him,  'Monsieur  le 
Cure,  how  is  it  such  a  misfortune  hos  befallen  me?'  Brochard 
always  said  it  was  my  fault,  and  if  I  had  not  gone  away  my 
Eugene  would  not  have  been  lost.  But  what  could  I  do?  The 
sergeant  said  he  would  turn  us  all  out  of  the  cart  if  we  did 
not  come  on  quick,  and  Eugene  would  go  back  for  his  bicycle." 

"Then  your  son  has  been  taken  prisoner?"  we  interposed. 

"No,  monsieur,  they  shot  him;  shot  him  there  against  the 
church."  She  hastily  brushed  a  tear  away,  the  first  tear  to 
accompany  the  many  similar  stories  we  had  listened  to  in 
our  tour. 

"But  they  shot  three  others,"  timidly  stated  the  young 
woman.    And  she  mentioned  the  names  of  three  men. 

"Yes,  but  two  of  those  were  silly,  and  probably  they  did 
not  reply  properly  to  the  German  questions,"  apologized  the 
mother. 

"But  my  Eugene  was  not  silly,  and  they  shot  him.  They 
caught  him  there,"  pointing  to  the  orchard  behind  us. 
"Eugene  hit  the  officer  in  the  face;  they  fastened  his  hands 
behind  his  back  and  took  him  away  in  an  automobile.  Bro- 
chard says  it  was  my  fault.  And  I  said  to  the  priest,  'Mon- 
sieur le  Cure,  why  has  such  a  calamity  fallen  on  me?'  " 

Being  less  capable  of  replying  to  her  inquiry  than  was  the 
village  priest,  we  hurried  away. 

In  conversation  with  a  cafe  proprietor,  we  had  been  in- 
formed that  when  the  Germans  came  to  the  town  of  Epernay 
they  imposed  a  war  indemnity  of  180,000  francs.    But  an 


Upper — A  view  of  the  lower  portion  of  Port  a'Blnaon,  destroyed  by 
German  Incendiary  sheila 

Lower — Soudan,  In  the  Marne.  Alleging  that  shota  were  fired  by 
civilians,  the  German  general  staff  ordered  this  village  to  ba  razed 
to  the  ground.     The  Illustration  shows  the  resulting  ruin 
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How  the  allied  and  German  force*  were  oppoied  before  and  after 
the  battle  of  the  Marne.  The  black  line  ahowa  the  poeltiona  of  the 
allied  troopa  while  the  (lightly  ahaded  aectlona  Indicate  the  German 
podtlon  before  the  battle,  their  later  poaltlone  being  Indicated  by 
the  arrow*  and  the  more  heavily  ehaded  portions 


Epernay  doctor  having  saved  the  life  of  a  German  prince, 
the  enemy  refunded  the  whole  of  the  amount  as  an  expression 
of  their  gratitude.  It  was  the  kind  of  story  to  send  a  news- 
paper man  sprinting  to  the  telegraph  office.  But  as  the  tele- 
graph clerk  would  not  have  accepted  any  message  until  it 
had  been  censored,  we  decided  to  take  advantage  of  our  pres- 
ence in  Epernay  to  obtain  details  from  the  mayor  of  that 
town.  In  this  way  we  learned  something  of  the  life  of  an 
important  and  prosperous  town  during  military  invasion. 

Epernay— A  Hospital  Center 

The  advance  forces  of  the  German  army  entered  Epernay 
on  the  afternoon  of  September,  Baron  Von  Plettenberg  being 
in  command.  The  majority  of  the  inhabitants  had  fled  at  the 
approach  of  the  enemy's  troops,  and  before  doing  so  had  shut 
off  their  gas,  water  and  electricity  supply.  The  mayor  of 
Epernay,  Pol  Roger,  was  brought  before  the  commanding 
officer  and  told  that  he  would  be  hanged  if  the  electric  cur- 
rent was  not  switched  on  immediately.  It  was  possible  to 
meet  the  German  demand.  Nevertheless,  the  mayor  and 
three  of  his  assistants  were  arrested  and  kept  as  hostages  in 
the  city  hall  while  the  German  officers  dined  at  the  best 
hotel  in  town.  Fire  broke  out  in  the  town  during  the  even- 
ing; this  incident  bringing  forth  a  threat  that  the  mayor 
would  be  shot  if  a  similar  event  occurred.  The  following  day 
the  life  of  the  mayor  was  again  in  danger,  for  a  German 
soldier  had  been  shot  in  the  leg  by  some  unknown  person, 
and  Pol  Roger  was  threatened  with  death  if  the  culprit  wan 
not  forthcoming.  The  intervention  of  General  Von  Teich- 
mann  prevented  this  threat  being  carried  to  execution.  Later 
the  mayor  was  brought  before  the  German  officers  to  answer 
the  charge  of  having  allowed  the  German  flaw  flying  over  the 
station  to  be  replaced  by  the  French  tricolor.  The  town  was 
threatened  with  a  heavy  war  indemnity.  It  was  proved  that 
a  German  flag  had  never  been  hoisted  over  the  station,  and 
to  repair  this  defect  the  town  authorities  were  ordered  to  make 
a  German  flag  and  attach  it  to  the  flagstaff  above  the  city 
hall.  If  a  hand  was  laid  on  it  the  mayor  would  be  shot,  and 
the  town  pillaged  and  burned,  declared  the  commanding  of- 
ficer. With  a  French  flag  and  a  janitor's  apron,  a  German 
flag  was  manufactured  and  nailed  to  the  flagstaff  over  the 
city  hall,  the  window  being  nailed  up  by  the  mayor  to  pre- 
vent any  person  tearing  it  down.  The  German  troops  needed 
canned  foods,  but  as  Epernay's  specialty  is  champagne,  it 
was  unable  to  meet  the  demand.  In  consequence,  a  war  in- 
demnity of  176,550  francs  was  imposed  and  paid,  this  amount 
representing  the  value  of  the  food  stuffs  the  town  had  failed 


to  furnish.  In  making  the  calculation  the  French  franc  had 
been  counted  at  80  centimes. 

When  the  German  forces  came  in  contact  with  the  French 
army  south  of  the  town,  Epernay  became  an  important 
hospital  center.  The  head  doctor  of  the  city  hospital  had  fled 
at  the  approach  of  the  enemy;  his  assistant  had  followed  his 
example.  But  Dr.  Veron,  although  69  years  of  age,  and  re- 
tired from  practice,  displayed  the  energy  of  a  man  of  .10  and 
devoted  himself  so  disinterestedly  to  the  800  German  wounded 
in  the  establishment  that  the  general  staff  decided  to  refund 
the  whole  of  the  war  indemnity  before  leaving  the  town. 
Epernay  was  saved;  its  important  champagne  cellars  were 
untouched,  its  public  buildings  undamaged;  only  the  bridges 
over  the  Marne  were  blown  up  to  hinder  the  French  advance. 
Individual  citizens  declared  that  their  houses  had  been 
pillaged,  but  this  does  not  prevent  Epernay  occupying  the 
unique  position  of  having  undergone  a  German  occupation 
without  the  loss  of  a  cent  and  without  the  disfigurement  of  a 
public  building. 

There  are  few  signs  of  war  along  the  main  road  from 
Epernay  to  Chateau-Thierry.  It  is  an  agreeable  run,  with 
the  river  Marne  on  the  right  and  vineyards  from  time  to 
time,  but  with  the  exception  of  the  lower  portion  of  Port  a 
Binson  destroyed  by  incendiary  shells,  and  an  occasional 
soldier's  grave  marked  by  a  plain  cross,  there  are  few  indica- 
tions that  vast  armies  crossed  the  river  by  the  various 
bridges,  first  chasing  south,  then  fighting  northward. 

Tragedy  Where  Hill-Climb  Was  Held 

Years  ago,  when  the  ability  of  automobiles  to  get  up  main 
road  gradients  might  be  open  to  doubt,  Chateau-Thierry  had 
a  sporting  reputation  as  a  hill-climbing  center.  That  hill, 
starting  from  the  edge  of  the  Marne  and  winding  its  way  up 
the  steep  bank,  was  the  scene  of  a  tragic  occurrence  during 
the  night  of  September  2  to  3. 

For  several  days  previous  hordes  of  Belgian  refugee*, 
pushing  their  meager  belongings  on  all  kinds  of  vehicles,  had 
swarmed  through  Chateau-Thierry.  They  were  followed 
by  civilians  from  the  northern  provinces  of  France,  then  by 
the  Belgian  army,  then  by  the  French  army  and  a  small  por- 
tion of  the  British  troops.  The  sight  of  the  retreating  armies 
sent  the  civilians  fleeing  in  terror.  A  small  body  of  ter- 
ritorial troops  probably  200  strong,  waited  to  meet  the  dense 
masses  of  the  German  army.  They  had  not  received  definite 
orders  to  retreat,  and  they  would  not  run  away.  The  resist- 
ance was  as  effective  as  that  of  a  brood  of  chickens  opposed  to 
a  steam  roller.  Eighty  of  the  men  were  shot  down  on  the 
Soissons  road  and  the  huge  German  war  machine  swept  on 
without  stopping  to  drag  the  bodies  to  the  side  of  the  road. 
All  night  long  artillery  trains,  motor  trucks,  touring  cars, 
infantry  and  cavalry,  rolled  and  tramped  over  that  corpse- 
lined  road.  We  were  introduced  to  the  town  official  who  re 
moved  the  bodies  the  following  morning.  "We  scraped  the 
road,"  he  remarked  significantly. 

When  the  natives  were  fleeing  from  Chateau-Thierry,  the 
authorities  decided  that  all  automobile  traffic  should  be 
stopped.  Civilians  who  owned  cars  were  unable  to  make  use  of 
them  to  get  to  a  place  of  safety,  for  soldiers  barred  their  pas- 
sage over  the  river  and  along  the  roads  leading  out  of  town. 
German  officers  appreciated  this  kindly  attention  on  the  part 
of  the  French  civil  authorities.  They  were  somewhat  less  ap- 
preciative of  the  offer  of  a  neighboring  farmer  that  he  should 
drive  his  own  horse.  The  German  army  wanted  the  horse, 
not  the  man ;  but  as  the  man  insisted  that  the  horse  would 
never  do  good  service  in  the  hands  of  strangers,  he  was  at 
last  allowed  to  accompany  it.  The  man  disappeared  from  the 
life  of  Chateau-Thierry.  He  was  looked  upon  as  dead  when, 
after  an  absence  of  2  months,  news  was  received  that  he  had 
been  made  a  prisoner  of  war  in  Russia. 
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Report  on  British  Lamp  Standards 


Engineering  Standards  Committee  Fixes  Dimensions  for 
Tungsten  Filament  Glow  Lamps 


TUNGSTEN  filament  glow  lamps,  vacuum  type,  for  auto- 
mobiles which  purport  to  be  in  accordance  with  the 
British  standards  shall  comply  with  the  following 
recommendations  and  with  the  particulars  shown  in  Figs. 
1-10. 

Tungsten  filament  glow  lamps  for  the  following  purposes  in 
connection  with  automobiles  are  dealt  with  in  this  report: 
head  lights,  side  lights,  tail  lights,  dash  lights,  dome  lights 
and  festoon  lights,  for  interior  lighting. 

The  standard  voltages  for  tungsten  glow  lamps  for  automo- 
biles shall  be  6  volts  and  12  volts. 

For  head  lights  and  side  lights  the  bulbs  shall  be  spherical 
with  pip,  Figs.  1-4,  while  for  tail  and  dash  lights  and  dome 


Figs.  5  and  6. 

>  to  the  form  of  filaments  to 


lights  the  bulbs  shall  be  piples 
No  recommendation  is  made 
be  employed. 

The  sectional  committee  on  automobile  parts  was  appointed 
by  the  main  committee  at  their  meeting  on  July  18,  1912,  and 
for  the  purpose  of  dealing  with  the  varioua  details  in  con- 
nection with  the  standardisation  of  the  automobile  parts  re- 
ferred to  them,  ten  sub-committees  were  formed  upon  each 
of  which  additional  members  having  special  knowledge  of  the 
matters  to  be  dealt  with  were  co-opted. 

Sub-committee  M  on  tungsten  filament  glow  lamps  for  auto- 
mobiles, which  was  responsible  for  drafting  this  report,  was 
formed  at  a  later  date,  having  been  appointed  at  the  meeting 
of  the  sectional  committee  held  on  May  4,  1914. 

The  question  of  standards  for  tungsten  filament  glow 
lamps  for  automobiles  was  referred  to  the  engineering  stand- 
ards committee  by  the  Society  of  Motor  Manufacturers  and 
Traders,  and  in  drawing  up  their  recommendations  the  sub- 
committee were  able  to  avail  themselves  of  the  report  sub- 
mitted by  the  accessories  section  of  the  society  as  the  result 
of  the  work  undertaken  by  a  sub-committee  appointed  by  that 
section,  and  they  were  also  assisted  by  some  further  proposals 
which  were  put  forward  by  a  committee  of  the  Tungsten  Fila- 
ment Lamp  Manufacturers'  Assn. 

The  lamps  dealt  with  are  intended  to  have  an  approximate 
efficiency  of  1  watt  per  candle  and  the  description  "Vacuum" 
type  is  used  throughout  this  report  in  order  to  distinguish 
them  from  the  new  "gas-filled"  or  "half-watt"  lamps  which 
have  been  recently  introduced.  It  is  intended  to  increase  the 
scope  of  this  report  to  cover  the  lattr  type  of  lamp  when  fur- 
ther progress  has  been  made  with  their  manufacture,  and  at 
the  same  time  to  deal  with  the  tolerances  to  be  allowed  on 
the  lamp  cap  dimensions. 

The  question  of  whether  electric  glow  lamps  should  be 
rated  by  candlepower  or  by  watts  is  engaging  the  attention 
of  the  sectional  electrical  committee,  but  as  it  is  desirable  to 
issue  the  recommendations  on  tungsten  filament  glow  lamps 
for  automobiles  with  as  little  delay  as  possible,  the  designa- 
tion "Actual  Watts  or  Nominal  Candlepower,"  used  in  the 
present  report,  is  put  forward  without  prejudice  to  any  deci- 
sion which  may  ultimately  be  come  to  oy  the  sectional  elec- 
trical committee. 

This  report  was  adopted  by  the  sectional  committee  on 
automobile  parts  in  December,  1914. 

This  report  was  approved  by  the  main  committee  at  their 
11,1914. 


distance  from  the  bulb 
of  the  filament  shall  be 


Position  of  Filament 

For  head  lights,  Figs.  1  and  2,  thi 
side  of  the  bayonet  pins  to  the  center 
30  mm. 

For  side,  tail  and  dash  lights.  Figs.  3,  4  and  5,  the  center 
of  the  filament  shall  be  approximately  in  the  center  of  the 
bulb. 


For  dome  and  festoon  lights,  Figs.  6  and  7,  no 
dations  are  made. 

It  has  not  been  thought  possible  to  recommend  a  definite 
standard  in  lamp  efficiency  in  view  of  the  fact  that  improve- 
ments in  manufacture  are  constantly  taking  place,  but  for 
the  purpose  of  estimating  the  nominal  candlepower  of  the 
lamps  dealt  with,  the  lamp  efficiency  has  been  taken  as  1 
watt  per  British  candle. 

Lamp  Caps 

One  standard  small  bayonet  double  contact  lamp  cap,  Figs. 
8  and  9,  shall  be  adopted  for  all  head  lighta,  side  lighta,  tail 
and  dash  lighta,  and  shall  comply  with  the  dimensions  given 
in  Figs.  8  and  9. 

In  the  case  of  the  dome  lighta,  which  are  intended  for  in- 
terior lighting,  the  cap,  see  Fig.  6,  shall  be  of  the  same  dimen- 
sions as  for  head  lights  except  that  the  flange  portion  next 
to  the  bulb  is  omitted  owing  to  the  restricted  total  depth 
from  contact  to  the  top  of  the  bulb.  This  does  not  interfere 
with  the  fit  of  the  lamp  into  the  holder. 

The  dimensions  for  the  lamp  cap  for  festoon  lights  are 
given  in  Fig.  10. 
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50,000  Cars  for  Iowa  in  1915 


Prosperity  Predicts  Big  Car  Sales — 1914  Crops  and  Live  Stock  Worth 
Over  $1,000,000,000— Des  Moines  Show  a  Success 


DES  MOINES,  IA.,  March  13— Iowa 
farmers  contributed  a  billion  dol- 
lars to  the  general  wealth  of  the 
great  Hawkeye  stute  as  a  result  of  the 
bumper  crops  of  1914  and  the  boast  is 
made  and  not  questioned  that  the  state's 
pocketbook  could  show  $8,000,000,000  on 
appraisal,  taking  into  account  its  rich 
farm  lands,  its  live  stock  and  its  manu- 
facturing interests.  Its  wealth  per 
capita,  figuring  on  farm  wealth  alone,  is 
$1,682,  while  a  rough  estimate  would 
give  complete  returns  of  at  least  $3,500 
per  head. 

Because  of  these  evidences  of  wealth  it 
would  not  seem  impossible  that  the 
Hawkeyes  will  buy  at  least  50,000  cars 
during  the  present  year,  according  to  a 
careful  estimate  made  by  Secretary  of 
State  Allen,  who  takes  a  keen  interest 
in  motoring  affairs  and  is  justly  proud 
of  the  fact  that  Iowa  ranks  sixth  in  the 
United  States  in  the  ownership  of  cars. 

To  Distribute  20.000  Cars 

And  it  is  because  of  this  great  pros- 
perity, tangible  and  not  imaginary,  that 
the  1,500  dealers  who  attended  the  sixth 
annual  Des  Moines  show,  which  closed 
this  evening,  have  gone  home  elated  over 
the  prospect.  Most  of  them  spent  the 
week  here,  and  as  a  result  it  is  predicted 
tonight  that  Des  Moines  alone  will  dis- 
tribute at  least  20,000  cars  in  1915 
throughout  the  territory  controlled  by 
this  city.  This  territory  extends  ap- 
proximately to  the  Missouri  line  and  also 
radiates  in  other  directions.  Sioux  City 
looks  after  the  northwest  section  of  the 
state,  while  Omaha  and  Lincoln,  Neb., 
claim  jurisdiction  to  within  100  miles  of 
Des  Moines  on  the  west. 

As  a  show,  the  Des  Moines  affair  was 
a  great  success.  There  were  twenty-four 
members  of  the  association  displaying 
their  goods,  while  six  not  holding  fran- 
chises in  the  local  body  were  allotted 
Forty-four  makes  of  passenger 
shown,  while  the  accessories 
also  had  good  space.  Then,  too,  the  car 
manufacturers  of  the  country,  learning 
their  lesson  at  Kansas  City  when  few 
attended  despite  the  great  demand  for 
cars,  as  pointed  out  recently  by 
The  A i'to mobile,  were  well  represented 
here.  President  Bull  of  the  Case  com- 
pany, President  Jewett  of  the  Paige, 
President  Ford  of  the  Saxon,  Vice-Presi- 


By  C.  G.  Sinsabaugh 

dent  McDonald  of  the  Moon,  and  General 
Manager  Olwell  of  the  Chalmers  were 
among  the  big  men  of  the  industry  who 
personally  attended  the  show.  In  ad- 
dition, dealers'  dinners  were  given  by 
Studebaker,  Chalmers,  Paige  and 
land,  so  that  quite  a  national  tinge 
given  show  week. 

In  addition  there  was  a  convention  of 
thresher  men  here  this  week,  which 
brought  in  an  additional  2,000.  And  it 
was  found  that  these  thresher  men  are 
interested  in  automobiles  and  that  they 
found  time  outside  of  their  own  conven- 
tion to  attend  the  show  and  inspect  the 
cars. 

So  much  for  the  show  itself.  Now  for 
the  1914  returns  which  point  the  way  to 
a  big  business  for  the  industry — a  dollar- 
mark  confetti  that  should  put  Iowa 
among  the  motoring  leaders  of  the  coun- 
try by  the  end  of  1915.  Let  us  first  of 
all  take  up  the  Hawkeyes'  resources  and 
show  why  it  will  be  possible  to  sell  50,000 
new  cars  in  the  state  before  the  end  of 
the  year  and  make  good  the  prediction  of 
the  secretary  of  state. 

$465,509,163  in  Crops 

Getting  down  to  bald  facts,  which  are 
backed  up  mainly  by  government  reports, 
we  find  that  the  returns  on  December  1, 


Chart  thawing  Increaee  in  Iowa  car  regis- 
tration, year  by  year,  from  the  beginning  of 
1907  to  the  end  of  1914 


1914,  show  the  total  value  of  soil  prod- 
ucts in  1914,  which  include  corn,  oats, 
wheat,  barley,  rye,  flax,  hay,  etc.,  to  be 
$465,509,163,  as  against  $438,157,163  in 

1913.  Corn,  of  course,  is  Iowa's  best 
crop,  this  cereal's  value  totaling  $200,- 
029,280  for  the  yield  of  263,689,600 
bushels. 

An  even  greater  contributor  to  the 
state  purse  was  the  live  stock,  the  value 
of  which  was  $470,271,700  on  January  1, 
as  against  $456,453,900  on  the  preceding 
New  Year's  day.  When  the  count  was 
made  less  than  3  months  ago,  Iowa  farm- 
ers owned  1,600,000  horses,  58,000  mules. 
1,377,000  milch  cows,  2,683,000  other 
cattle,  1,249,000  sheep  and  8,720,000 
swine. 

Still  later  returns  from  the  weather 
bureau  of  the  United  States  Depart- 
ment of  Agriculture,  announced  March  1. 
show  that  on  that  date  the  farmers  of 
Iown  had  in  their  granaries,  and  ready 
to  convert  into  money  at  any  time,  3,010,- 
000  bushels  of  wheat  at  $1.37  a  bushel, 
as  against  4,264,000  at  79  cents  a  year 
ago;  140,000,000  bushels  of  65-cent  corn, 
as  against  125,171,000  56-cent  corn  in 
1914;  61,000,000  bushels  of  50-cent  oats, 
as  against  67,260,000  bushels  at  34  cent* 
in  March,  1914;  and  2,060,000  bushels  of 
68-cent  barley,  as  against  2,300,000  bush- 
els at  52  cents  a  year  ago. 

While  these  returns  show  that  the 
farmers  had  less  grain  on  hand  March  1. 

1915,  than  they  had  on  the  same  date  in 

1914,  yet  the  value  was  much  greater. 
At  the  prevailing  rates  this  year,  this 
supply  of  grain  would  be  worth  $124,- 
014,500.  as  against  $94,571,106  12  months 
before.  Of  course,  the  European  war 
has  been  largely  responsible  for  this, 
but  just  the  same  this  represents  money, 
part  of  which  will  buy  cars. 

217,044  Farmers  in  Iowa 

Iowa  is  particularly  proud  of  the  fact 
that  it  leads  all  other  states  in  the  pro- 
duction of  corn,  oats  and  hay.  The  1914 
yield  of  corn,  389,424,000  bushels,  was 
worth  $194,712,000,  with  Illinois  second 
with  300,034,000  bushels.  Iowa  had 
165.000,000  bushels  of  oats,  worth  $67.- 
650,000,  while  its  hay  yield  of  4,071,000 
tons  was  valued  at  $323,953,000. 

So  much  for  the  crops.  Now  let  us 
take  up  the  selling  possibilities  among 
the  rural  inhabitants  and  we  will  find 
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VALUE    OF    LIVE  STOCK 
i     *j |p  |      i    i., i      -,,  .^L.yu  iwg^n547Q.271,700, 

1913— — ===«  '        ■  -  $456,453,900. 

VALUE    Or    S>OtL  ?EODUCTS 

 —  --J"~ - ~      .        -■  JJSJa   _  .$4^137,163. 


Diagram  of  *ome  of  Iowa*,  re.ouree*.  Above  I.  mown  the  live  Mock  value  for  1914  and  1911 
and  below  the  value*  of  the  crop*  for  the  2  year*  are  compared 


just  why  the  secretary  of  state  thinks 
that  Iowa  will  absorb  60,000  new  cars 
this  year.  Again  referring  to  the  sta- 
tistics, we  find  that  in  Iowa  there  are 
217,044  farms  averaging  156  acres  each, 
and  that  there  are  33,930,000  acres  de- 
voted to  farming.  There  are  217,044 
farmers  in  the  state. 

Now  we  swing  for  a  moment  from 
farm  statistics  to  the  state  house,  where 
we  consult  the  statistics  of  the  secre- 
tary of  state,  who  tells  us  that  in  1914 
there  were  106,087  cars  registered  dur- 
ing the  year.  All  of  these,  of  course, 
did  not  come  from  the  rural  district — 
probably  three-quarters  of  them— so  that 
it  will  be  seen  that  the  field  has  hardly 
been  scratched  so  far  as  the  farmer  and 
the  automobile  are  concerned.  Inasmuch 
as  it  is  freely  admitted  that  the  time  is 
not  far  distant  when  each  farmer  must 
own  at  least  one  car,  not  counting  trac- 
tors or  commercial  vehicles,  we  find  that 
seemingly  there  are  at  least  150,000  til- 
lers of  the  soil  in  the  Hawkeye  state  who 
can  be  listed  as  prospects. 

Sixth  in  Registration 

With  such  an  outlook,  it  is  small 
wonder  that  Iowa  has  climbed  so  high  on 
the  registration  ladder.  It  now  ranks 
sixth  among  the  commonwealths,  having 
added  34,241  cars  during  1914,  but  it  is 
the  proud  boast  of  R.  M.  Williams,  in 
charge  of  the  automobile  registrations, 
that  Iowa  has  conducted  this  department 
at  a  lower  percentage  of  operating  cost 
than  any  other  state.  It  also  ranks 
fourth  in  the  amount  of  fees  collected 
from  registrations.  Also,  Williams 
points  out  that  Iowa  registered  1,119 
more  cars  in  1914  than  the  combined 
registrations  of  Colorado,  Florida,  Idaho, 
Kansas.  South  Dakota,  North  Dakota 
and  Montana.    To  be  exact,  Iowa  added 
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These  figures  come  as  near  being  of- 
ficial as  it  is  possible  to  get  them.  Mr. 
Williams  compiled  them  after  corre- 
sponding with  other  states,  even  going  so 
far  as  to  telegraph  several  times  to  stir 
up  those  which  had  been  slow  in  replying. 
This  work  was  undertaken  to  prove  the 
economical  operation  of  the  office  in  Iowa. 
Of  the  $ 1.040,1 35.54  collected,  Iowa  spent 
$58,382.68  to  tag  the  cars,  of  which 
amount  $22,665.91  was  spent  for  the 
plates  alone.  Supplies,  printing,  stamps, 
etc.,  used  up  $25,516.17;  the  regular  em- 
ployees $7,600  and  the  extra  help  $2,600. 

Iowa  estimates  that  60  per  cent,  of  its 


registrations  come  from  the  farmers  and 
also  reports  that  there  are  38,000  Fords 
in  the  state.  Also  the  secretary  shows 
with  pride  the  growth  in  car  registra- 
tions. In  1907  the  count  showed  1,945 
cars;  in  1908,  2,165;  1909,  5,513;  1910, 
10,410;  1911,  29,136;  1912.  12,628;  1913, 
71,722;  1914.  106,087.  Figuring  at  an 
average  of  $1,000  per  car,  Iowa  at  pres- 
ent owns  more  than  $100,000,000  worth 
of  power-propelled  vehicles. 

The  Hawkeyes  spend  most  of  the  regis- 
tration fees  on  the  roads.  According  to 
the  law,  85  per  cent,  goes  direct  into  the 
highways,  8  per  cent,  goes  to  the  high- 
way commission,  and  the  remainder  is 
used  to  maintain  the  automobile  regula- 
tion department  of  the  secretary  of  state. 

$11,000,000  for  Roads 

With  all  this  motoring  enthusiasm  it 
goes  without  saying  that  the  Hawkeyes 
are  great  good-roads  boosters.  They 
spent  $11,000,000  on  the  roads  last  year, 
$850,000  of  which  came  out  of  the  regis- 
tration funds.  Probably  no  other  state 
in  the  union  has  so  many  different  cross- 
state  routes,  each  of  which  is  kept  in 
apple-pie  order.  Crossing  east  and  west 
we  have  the  River-to-River  road,  from 
Dubuque  to  Council  Bluffs.  337  miles; 
the  Great  White  Way.  paralleling  it,  412 
miles;  the  Blue  Grass  trail,  from  Bur- 
lington to  Council  Bluffs;  the  Hawkeye 
trail,  from  Dubuque  to  Sioux  City;  and 
the  North  Iowa  pike,  from  McGregor  to 
Sioux  Falls,  S.  D.,  among  the  leaders. 

Running  north  and  south  there  are  the 
Red  Ball  route  from  Burlington  to  Min- 
neapolis; the  Interstate  trail  from  Kan- 
sas City  to  Minneapolis,  and  the  Ayrline 
route  also  connecting  Kansas  City  and 
Minneapolis. 

Boosters  for  Iowa  have  statistics  at 
their  fingers'  ends  to  prove  why  their 
state  is  the  greatest  in  the  union.  In 
addition  to  what  has  been  told  in  the 
foregoing  they  say: 

Burlington  has  the  largest  furniture  fur- 
lory  in  the  United  State*. 

Muscatine  ha*  the  largc*t  food  products 
plant  in  the  United  States 

Dubuque  has  the  largest  mlllwork  estab- 
lishment In  the  United  States. 

Charles  Pity  ha*  the  largest  traction  endue 
factory  in  the  t'nlte.l  Stales. 

Fort  Dodge  has  the  largest  wall  planter 
anil  mortar  hoard  factory  In  the  lulled 
State*. 

Waterloo  ha*  the  largest  cream  Heparator 
factory  in  the  t'nlterl  States. 


Amen  hat)  the  largest  plant  for  the  manu- 
facture of  telt  pennants  In  the  United  State* 

low*  city  has  the  *ccon<l  large*  Jewelry 
manufacturing  businexs  In  the  United  States. 

ottumwa  has  the  largest  plant  for  the  pro- 
duction of  hay-working  machinery  In  the 
United  States  and  the  largest  independent 
pork-packing  plant  in  the  United  Slate*. 

l>es  Moines  ha*  the  largest  burial  casket 
and  hearse  manufacturing  plant,  the  largest 
Independent  cement  plant,  the  largest  paving 
producing  plant,  the  largest  plant  for  the 
manufacture  of  women's  ready-to-wear  wool 
garment*,  the  largest  egg -desiccating,  plant, 
the  largest  roofing  tile  plant*  and  the  largest 
patent  medicine  plant  in  the  United  States. 

In  Iowa  there  are  3.434  general  store*. 
2.67;.  grocery  stores,  1.70S  batiks.  1.047  Im- 
plement dealers'  store*.  709  clothing  stores, 
37T>  dry  goods  stores.  1.053  shoe  stores,  1.091 
furniture  dealers'  stores,  1,070  milliners.  SIS 
Jewelers,  and  approximately  2,000  motor  car 
dealers. 

There  are  1,100  postofllcc*  In  Iowa.  There 
are  only  seventeen  towns  of  over  10.000  In- 
habitant* and  one  of  over  50,000. 

Tie  per  catata  wealth  is  almost  £0  per 
cent,  greater  than  the  average  for  the  United 
States. 

The  number  of  manufacturing  establish- 
ments In  Iowa  Is  reported  in  the  1910  census 
as  ">,M.'N.  with  an  average  number  of  wage 
earnerB  of  61.63r..  ranking  twenty-ninth 
among  the  States  of  the  Union  In  this  re- 
spect: value  of  manufactured  product.  $259,- 
23S.00O;  value  added  by  manufacture.  »sg,- 
531,1)00,  ranking  twenty-second  In  this  re- 
spect. 

Capital  to  the  amount  of  1171.219.000  la 
employed,  the  salaries  amount  to  I1O.S72.OO0. 
the  wanes  to  |:!2.5I2,0W.  the  material  cost. 
1170.707.000 

Having  absorbed  all  these  figures,  one's 
respect  for  Iowa  increases  materially  and 
one  can  readily  foresee  the  great  future 
ahead  for  the  automobile  industry.  The 
2,000  dealers  all  report  a  great  business. 

Bankers  Favorable 

Leading  distributors  also  say  that 
bankers  are  looking  more  kindly  on  the 
automobile  business  than  last  fall,  when 
the  feeling  existed  that  the  moneyed  in- 
terests were  somewhat  antagonistic  and 
were  refusing  to  loan  farmers  money 
with  which  to  buy  cars. 

Jitneys  in  Des  Moines 

Des  Moines  is  trying  out  the  jitney. 
There  are  forty-three  of  these  buses  run- 
ning at  the  present  time,  but  it  is  de- 
clared they  are  not  meeting  with  much 
favor.  The  city  council  is  considering  an 
ordinance  which  will  fix  the  fares,  name 
the  routes  and  determine  the  terminal 
points,  and  require  bus  owners  to  give 
bond  to  "pay  for  any  damage  caused  by 
their  carelessness  or  negligence." 
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Monarch  Adds  Eight-Cylinder  Model 

Herschcll-Spillman  Motor  Interchangeable  with 
Continental  Six  in  Same  Chassis 


Section  through  Henchell •  Spiiimin  eight-cylinder  motor  need  In  Monarch 


THE  Monarch  Motor  Car  Co..  Detroit,  Mich.,  will  bring 
out  an  eight-cylinder  model  at  $1,500  as  an  addition 
to  the  six-cylinder  at  $1,250.    The  new  car  has  the 
same  chassis  as  that  of  the  six,  the  two  motors  being  prac- 
tically the  same  in  overall  dimensions.   When  the  chassis  was 
first  designed,  commendable  foresight  was  evidenced  in  build- 
ing it  so  as  to  take  an  eight-cylinder  V  form  of  engine  should 
it  be  felt  later  that  the  alternative  was  desirable.    To  this 
end  the  construction  admits  of  the  added  power  of  the  new 
engine,  while  being  exceedingly  light,  and 
the  result  is  that  the  ratio  of  weight  to 
power,  considering  the  use  of  either  the 
Continental   six-cylinder   engine   or  the 
Herschcll-Spillman  eight-cylinder  design, 
is  such  that  unusual  economy,  speed  and 
pulling  qualities  are  claimed. 

While  the  chassis  of  the  eight  is  the 
same,  mechanically,  as  the  six,  the  body 
has  more  refinement,  is  somewhat  better 
finished  and  boasts  of  full  leather  uphol- 
stery. Its  general  appearance,  however,  is 
much  the  same  as  the  six,  with  which  it 
easily  might  be  confused  at  first  glance. 

The  Herschell-Spillman  motor  is  the 
latest  of  its  type  and  has  a  bore  and  stroke 
of  3  inches  to  5  inches;  it  incorporates  the       Side  view  of  Monarch  tlx. 


gearset  in  unit.  The  design  of  the  engine 
has  been  described  in  detail  in  a  recent 
issue,  and  it  will  be  remembered  that  the 
chief  distinction  between  it  and  most  of 
the  other  eights  is  in  the  method  of  at- 
taching the  connecting-rods  to  the  crank- 
shaft; since,  instead  of  using  the  yoke-end 
construction,  the  rods  are  placed  side-by- 
side  on  the  same  crankpin.  Consequently, 
the  two  cylinder  blocks  arc  staggered  with 
respect  to  one  another  by  an  amount  cor- 
responding to  the  width  of  the  connecting- 
rod  lower  bearings. 

The  S.  A.  E.  rating  of  the  motor  is  28.8 
horsepower  and  it  weighs  550  pounds,  ex- 
clusive of  the  gearset.  Other  features  are 
the  double  pump  cooling  and  pressure  feed 
lubrication.  The  chassis  has  125-inch 
wheelbase,  has  three-quarter  floating  Sal- 
isbury rear  axle,  three-speed  gearset. 
elliptic  rear  springs,  left  drive  and  33  by  4 
inch  tires. 

The    six-cylinder    Continental  motor 
which  also  fits  to  this  chassis  is  an  L- 
head  block -cast  type  with  3  1-2-inch  bore 
and  a  stroke  of  5  inches,  the  S.  A.  E.  rat- 
ing being  29.5  horsepower.    The  ignition 
in  this  case  is  Atwater  Kent,  while  start- 
ing and  lighting  are  provided  for  by  a 
Ward  Leonard  system  with  drive  through 
the  flywheel  for  starting,  the  Bendix  ap- 
paratus making  the  temporary  connection. 
As  with  the  eight,  the  three-speed  gear- 
set  is  in  unit  with  the  engine. 
In  taking  up  the  details  of  the  eight- 
cylinder  motor's  construction,  it  is  to  be  noted  that  it  fol- 
lows generally  accepted  practice.  The  aluminum  crankcase  is 
common  to  both  blocks  of  cylinders  and  is  split  horizontally 
in  line  with  the  main  bearings.    The  lower  part  forms  the 
oil  reservoir,  while  the  mountings  for  both  crankshaft  and 
camshaft  are  in  the  main  or  upper  portion.    The  camshaft 
is  placed  directly  above  the  crankshaft  and  is  driven  by  spiral 
gears. 

A  double  water  pump  is  driven  by  a  cross-shaft,  also 
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Plan  view  of  Monarch  chasale  showing  six-cylinder  motor.     Eight-cylinder  motor  fill  the  tame  chaula 


through  spiral  gear  connection  with  the  crankshaft  and  an 
aluminum  cover  at  the  front  of  the  engine  houses  all  the 
gearing  in  compact  shape.  On  the  other  end  of  the  cross- 
shaft  is  the  generator  of  the  Ward  Leonard  two-unit  electric 
system,  the  starting  motor  being  attached  to  the  left  side, 
and  drives  through  the  Bendix. 

In  this  engine,  special  attention  has  been  given  to  the 
cooling  system,  the  circulation  being  maintained  by  the  double 
centrifugal  pump  already  mentioned,  one  portion  of  the  pump 
maintaining  circulation  in  one  set  of  cylinders  while  the 
other  takes  care  of  the  opposite  block.  The  pump  has  two 
discharges  and  separate  pipes  connect  with  each  cylinder  set, 
and  the  return  path  of  the  water  is  provided  for  by  four 
outlets  from  each  block  of  cylinders.  These  openings  are 
opposite  each  exhaust  valve  and,  in  order  to  maintain  as 
uniform  a  temperature  as  possible,  at  each  exhaust  valve, 
the  size  of  the  openings  has  been  determined  with  the  thought 
of  making  the  temperature  constant  at  all  outlet  points. 
Bach  cylinder  is  completely  surrounded  by  the  cooling  water, 
there  being  a  1-2  inch  jacket  space  between. 

Oiling  is  by  pressure  entirely,  with  the  minimum  10  pounds 
per  square  inch  and  the  maximum  40  pounds,  under  extreme 
conditions.  Located  in  the  bottom  of  the  crankcase  the  gear 
pump  is  beneath  the  oil  level  and  it  is  driven  by  a  vertical 
shaft  operated  by  spiral  gear  connection  with  the  camshaft. 
A  horizontal  passage  in  the  crankcase  leads  the  oil  to  the 


Bottom  view  of  eight-cylinder  motor  ehowlng  elde-by-elde  method 
of  attaching  connecting  roda  to  crankshaft 


bearings  through  individual  branches;  thus  taking  care  of 
the  camshaft  bearings  as  well  as  the  crankshaft.  Through 
1-4-inch  holes  drilled  in  the  arms  of  the  crankshaft  throws, 
the  oil  passes  from  the  main  bearings  to  the  lower  connect- 
ing-rod bearings  and  thence  through  tubes  attached  to  the 
connecting-rods,  it  runs  to  the  wristpins.  A  relief  valve 
allows  the  discharge  of  oil  to  the  timing  gears,  and  from 
them  it  eventually  finds  its  way  back  to  the  reservoir. 

Camshaft  and  crankshaft  are  each  mounted  on  three 
bearings  and  the  single  camshaft  has  sixteen  integral  cams, 
this  making  a  rather  interesting  job  considering  the  offset 
of  one  set  of  cylinders  with  respect  to  the  other.  Main 
crankshaft  bearing  sizes  are:  front  and  center,  2  by  3 
inches,  diameter  and  length,  respectively,  and  rear,  2  by  3  3-4 
inches.  The  pistons  are  3  1-2  inches  long  and  have  three 
rings  each  3-16  inch  wide,  and  the  wristpin  bearings  are  7-8 
inch  diameter  by  1  7-8  inches  in  length.  Valves  are  of  con- 
ventional design  also,  and  have  carbon  steel  stems  welded  to 
nickel-steel  heads,  their  clear  opening  being  1  3-8  inches 
and  lift  11-32  inch. 

The  timing  is  the  same  as  that  of  other  eights  on  the 
market  and  the  firing  order  the  same  for  each  set  of  cylin- 
ders as  it  would  be  if  that  set  alone  were  working.  That  is, 
it  is  1-3-4-2  for  each  side,  with  No.  1  cylinder  on  one  side 
following  No.  1  on  the  opposite  side. 

The  bell-housing  forming  the  attachment  for  the  gearset 
behind  the  flywheel  is  in  accordance  with  standard  S.  A.  E. 
dimensions,  being  of  the  form  in  which  there  is  an  integrat 
arm  running  from  either  side  to  the  frame  as  the  rear  sup- 
port for  the  power  plant.  It  should  be  remembered  that  in 
these  Monarch  cars,  the  same  design  from  the  clutch  back- 
wards holds,  regardless  of  the  power  unit.  The  clutch  is  a 
Hartford  cone  with  spring  inserts  to  aid  in  easy  engagement; 
behind  and  housed  with  it,  in  the  usual  unit-power  plant 
fashion,  is  the  compactly  designed  gearset  with  provision  for 
center  control.  There  are  the  customary  three  forward 
speeds  and  reverse,  obtained  selectively.  An  open  propeller 
shaft  is  used,  having  a  joint  at  either  end. 

The  rear  springs  being  elliptic,  elaborate  precautions  have 
been  taken  to  free  them  from  any  driving  stresses,  since 
there  are  two  torque  and  radius  members  located  just  within 
the  side  rails  of  the  frame  on  either  side. 

A  streamline  form  of  body  is  fitted  with  all  the  little  re- 
finements that  make  for  grace  of  outline,  and  the  standard 
color  is  a  dark  blue.  Individual  front  seats  with  a  passage 
between  them  for  access  to  the  rear  portion  of  the  body  are 
supplied  in  according  with  the  modern  trend. 
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A  Three-Quarter  Cabriolet  Coupe 


Three  Passenger  Design  for  Moderate- 
Priced  Made-to-Order  Jobs 

By  George  J.  Mercer 


CABRIOLET  coupes  have  become  so 
popular  recently  that  they  are  car- 
ried as  slock  bodies  by  many  car 
manufacturers.  This  type  is  really  an  all- 
weather  body  and,  since  it  came  out,  has 
been  improved,  the  flush  side  effect  hav- 
ing been  accentuated  and  the  cowl  line 
blending  better  with  the  hood  line,  while 
the  folding  arrangement  of  the  top  and 
the  fasteners  is  now  on  a  sensible  working 
basis.  Staggered  seats  are  used  to  some 
extent  and,  by  having  the  body  slightly 
wider,  seating  for  three  persons  can  be 
provided.  The  closed-in  leather  quarter 
still  remains,  however,  though  purchasers 
are  continually  asking  about  the  prac- 
ticability of  having  a  window  in  its  place. 

With  the  larger  bodies  it  is  necessary 
to  have  a  quarter  window,  but  with  the 
small  two-passenger  bodies,  the  operation 
of  folding  the  top  must  be  simple  and 
the  fixtures  automatic  in  adjusting  them- 
selves. The  design  herein  illustrated  has 
fixtures  having  all  these  features  and 
besides  it  is  comparatively  inexpensive  to 
make,  a  most  necessary  condition,  in  or- 
der that  it  may  be  used  on  moderate- 
priced  bodies  of  the  made-to-order 
variety,  where  one  or  two  bodies  are 
made  up  at  a  time. 

For  Left  Drive  Chassis 

Fig.  1  shows  the  completed  body  de- 
sign mounted  on  a  left  drive  chassis  with 
122-inch  wheelbase,  the  tank  being  at  the 
rear  and  the  tires  34  by  4.5.  The  frame 
has  the  kick-up  nt  the  rear  for  spring 
clearance  and  is  low  hung  forward.  Some 
users  like  the  privacy  that  the  closed 
quarter  affords,  but  the  majority  want  all 


Fig.  1— Three-quarter  cabriolet  coupe  on  122-Inch  chauli.     Note  compartment  at  rear 


the  window  space  possible.  In  this  de- 
sign the  windows  arc  large  and  are  made 
to  drop  level  with  the  body  line  when 
down;  in  addition  the  usual  outside  top 
joints  have  been  dispensed  with  and  the 
body  has  the  clean  exterior  appearance 
of  the  permanent-roof  job.  Seating  ac- 
commodations are  for  three  on  staggered 
scats  and  the  compartment  at  the  rear 
has  space  to  store  two  extra  tires,  these 
being  pushed  in  from  the  rear  end,  and 
there  are  small  doors  on  the  sides  for 
access  to  the  space  in  front  when  the 
tires  are  in  place. 

Fig.  4  shows  the  detail  of  the  top  con- 
struction and  Fig.  5  is  a  side  view  and 
plan  of  the  hinge  that  operates  the  fold- 
ing of  the  toprail.  In  Fig.  4  the  top  is 
shown  in  both  up  and  down  position,  one 
dotted  and  the  other  in  solid  lines,  while 
the  arrows  show  the  line  of  travel  from 
one  position  to  the  other.  A  is  the  per- 
manent front  partition  that  supports  the 
windshield;  B  B  arc  the  windows,  which 
drop  completely  out  of  sight  when  low- 
ered; C  C  are  the  flappers  that  support 
the  door  windows  when  up,  and  the  ar- 


rows indicate  the  folding  movement;  D 
is  the  pillar  that  supports  the  toprail  and 
quarter  window  and  folds  toward  the 
rear;  E  E  is  the  toprail  and  F  is  the  cut, 
the  hinge  for  this  point  being  formed  by 
the  scissors  G  G  which  are  explained  in 
detail  in  Fig.  5.  The  toprail  rests  on  D 
and  is  secured  from  slipping  by  a  dowel 
pin  on  the  pillar  that  engages  in  a  plate 
in  the  rail.  At  the  front  the  toprail  is 
locked  to  the  pillar  A,  by  a  fastener  that 
is  operated  inside  the  body.  At  the  rear 
the  toprail  is  connected  to  the  pillar  J 
by  the  hinge  H  and  this  pillar  has  a  reg- 
ular landau  hinge  at  the  bottom  cut 
while  the  pillar  D  is  hinged  at  I. 

Scissors  Bow  Hinge 

Fig.  5  shows  the  detail  of  the  scissors 
bow  hinge  G  G  and  the  two  views  X  and 
Y  are  the  side  elevation  and  plan,  enough 
of  the  top  framing  being  included  to  il- 
lustrate the  manner  of  the  folding  opera- 
tion and  the  method  of  fastening.  The 
scissors  hinge  is  formed  of  9-16-inch 
round  c.  r.  steel  and  each  member  is  con- 
tinuous from  one  side  to  the  other  of  the 


Fig.  2— Front  view  of  the  dealgn 


Fig.  3 — Plan  view,  with  principal  dlmenalon*.    Note  daggered  ieatlng  and  apart  tire 
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body  and  forms  the  support  of  bow  of 
the  roof  leather,  each  end  being  flattened 
as  shown  in  the  upper  view,  Fig.  6,  and 
to  make  them  pair  they  are  flattened 
from  opposite  sides  and  riveted  at  L, 
while  the  ends  form  another  hinge  with 
the  plate  M  M.  These  plates  are  forg- 
ings,  the  flat  part  being  1  inch  wide  by 
3-16  inch  thick,  and  the  knuckle,  milled 
to  receive  the  end  of  G,  is  riveted  at  this 
point.  M  is  let  in  flush  in  the  toprail  E 
and  fastened  with  wood  screws.  G  G  is 
bent  at  the  lower  end  half  the  width  of 
the  stock,  so  that  when  folded  it  will 
lie  compactly  and  the  space  between  the 
sections  E  E  will  be  only  9-16  inch  or 
the  thickness  of  one  iron,  the  forward 
member  G  folding  inside  the  rear  one  as 
indicated  by  the  arrow  V,  at  the  right  of 
the  lower  view.  Fig.  5.  The  forward 
member  E  is  indicated  in  dotted  lines 
folded  on  the  rear  member  and  the  two 
sections  of  G  are  indicated  in  the  spare 
between  the  members  E  E. 

Folding  the  Top 

When  folding  the  top  down,  the  first 
operation  is  to  release  the  button  fasten- 
ers that  secure  the  top  goods  to  the  top- 
rail,  then  release  the  lock  at  A,  Fig.  4, 
and  raise  the  toprail  until  it  disengages 
itself  from  the  dowel  pin  ot  I),  when  the 
pillar  J  will  fall  horizontal  and  rest  on 
the  block  K.  This  block  extends  horizon- 
tally from  the  cut  on  pillar  J  to  the  back 
bar  and  the  trimming  inside  flnishes 
along  its  top  edge.  There  is  no  top  lin- 
ing inside  the  bows  on  this  design,  per- 
mitting this  block  to  be  used  for  a  top 
rest.  The  toprail  is  folded  flat  on  J  by 
means  of  the  hinge  H  and  the  forward 
part  of  the  toprail  revolves  back  by 
means  of  the  scissors  hinge  so  that  the 
members  fall  as  shown  in  the  full  lines. 
The  scissors  show  at  G-l,  Fig.  4,  and  the 
bow  part  is  well  back  of  the  body  and 
way  beyond  the  chance  of  interfering 
with  the  seating.  D  is  then  revolved  on 
I  and  the  flappers  C  C  arc  turned  down 
on  the  doors,  the  only  upright  member 
being  the  front  partition  A.  The  top 
falls  flat,  there  being  no  folds  of  top 
goods  between,  the  top  leather  being 
fastened  permanently  to  the  roof  frame 
only  at  the  extreme  front,  on  the  top  of 
the  back  bow  and  along  the  back  line  of 
J  up  to  a  point  equal  with  H,  so  that  the 
goods  fall  outside  the  framing,  as  illus- 
trated. 

Constructional  Details 

The  windshield  is  divided,  the  upper 
part  being  the  visor  and  the  lower  part 
forms  a  ventilator,  the  door  is  wide  and 
free  passage  is  allowed  to  the  seats  from 
either  side  without  raising  them.  In  the 
rear  compartment  all  the  doors  lock  and 
the  door  at  the  back  is  shown  in  its  open- 
position  in  dotted  lines,  the  extra  tires 
indicated  by  dotted  lines  and  the  space 
forward  of  the  tires  is  used  for  small 


Fig.  4. — Detail  of  top  construction,  showing  method  or  folding 


-Upper — Pun  view  ot  eeleaon  bow  hinge. 

bow  hinge 


Lower — Elevation  ot  the  ecieio'i 


articles  that  can  be  taken  in  and  out 
of  the  sidedoors. 

The  construction  of  this  body,  assum- 
ing that  it  is  to  be  a  single  order,  would 
best  be  carried  out  with  combination 
steel  and  aluminum  panels.  Wood  for 
the  framing  and  top  should  be  used  in 
all  cases  with  111  gauge  aluminum  sheet 
hammered  to  the  proper  shape  for  the 
body  and  cowl  panels.  The  rear  part  can 
be  all  steel,  the  side  and  top  panel  being 
joined  under  a  moulding  as  shown  in 
Fig.  3  and  the  rear  door,  while  more  dif- 
ficult to  construct  of  steel  will  be  stiffer 
and  worth  the  extra  labor.  As  illus- 
trated, Fig.  3,  the  cowl  is  concaved  from 
the  hood  to  the  front  of  the  door  where 
it  is  flattened  for  a  short  spare  to  allow 
for  the  lap  of  the  door  moulding,  and  also 
to  prevent  the  opening  under  the  mould- 
ing from  being  too  noticeable  from  the 
front.  This  flat  space  is  shown  by  the 
perpendicular  line  in  front  of  the  door, 
Figs.  1  and  2. 

Wood  frames  are  used  for  the  win- 
dows, on  account  of  using  flappers  for 
supports  on  the  doors.  Wood  is  natural 
finish,  either  mahogany  or  walnut,  with 


interior  finish  mouldings  to  match.  Trim- 
ming material  can  be  cither  cloth  or 
leather,  preferably  the  former,  and  the 
quarter  window  can  have  a  curtain,  in 
which  case  the  curtain  silk  and  carpet 
will  match  the  material  used  in  color. 
One  electric  reading  lamp  may  be  se- 
cured at  the  center  of  the  back  bow  and 
pockets  on  the  doors  are  in  order. 

Style  of  Trimming 

The  style  of  trimming  is  to  have  soft 
cushions  and  backs  with  few  buttons  in 
either,  the  absence  of  laces  is  marked 
and  the  borders  are  finished  with  welts 
of  the  trimming  material  not  over  3-4 
inch  wide.  Lift  straps  for  the  windows 
are  of  the  goods  material  and  the  ends 
disappear  either  in  the  glass  runway  or 
in  pockets  in  the  trimming.  The  top  is 
of  leather  and  faced  on  the  under  side 
with  imitation  morocco.  This  is  close  to 
the  leather  and  the  framing  and  bows 
show  beneath,  where  they  are  either 
covered  with  the  same  material  or 
painted  dull  black,  in  which  case  the  wood 
garnish  mouldings  and  the  window- 
frames  will  be  painted  to  match. 
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Is  Cranking  by  Hand  Becoming  a  Lost  Art 

T~>  DITOK  The  Automobile: — In  these  days  of  self-starters,  cranking  by  hand  is  fast  becoming  a  lost 
Pj     art.    It  would  seem  at  first  glance  that  the  subject  were  so  simple  that  no  explanation  could  be  made 

of  it.  Such,  however,  is  not  the  case,  for  the  writer  has  several  times  helped  persons  who  were  not 
only  unfamiliar  with  cranking  but  did  not  know  how  to  apply  the  hand  crank  to  their  self-starting  machines 
that  failed  on  account  of  no  electricity  or  no  compressed  air.  The  first  usual  mistake  made  by  the  begin- 
ner is  the  failure  to  properly  engage  the  cranking  lever  before  turning.  He  then  stands  directly  over  the 
crank,  holding  the  crank  handle  firmly  between  his  thumb  and  forefinger,  preparing  himself  for  a  mighty 
heave  down  to  the  right  hand.  If  the  spark  is  well  retarded  and  the  crank  lever  properly  engaged,  the 
motor  will  probably  start  off  in  good  shape  and  the  novice  operator  will  be  very  proud  of  his  first  attempt. 
"There  is  many  a  slip  twixt  the  cup  and  the  lip"  and  a  crank  that  has  not  been  properly  engaged  will  slip 
at  the  first  heave,  allowing  the  operator  to  fall  down  to  the  crank's  low  position.  The  operator  will  still 
retain  a  firm  hold  on  the  crank  handle,  which,  suddenly  stopping  at  the  bottom  position,  will  strain  or 
sprain  his  right  thumb.  In  the  meantime  the  operator's  head,  which  started  right  over  the  radiator,  has 
bumped  the  radiator,  probably  making  a  nasty  cut  over  a  left  eye  or  some  other  part  of  the  head.  It  is 
no  uncommon  sight  to  see  a  motor  of  an  automobile  running  with  nobody  near  the  car  for  the  simple 
reason  that  the  operator  is  afraid  to  crank  his  machine  because  of  an  experience  similar  to  the  one 
quoted  being  fresh  in  his  memory.  If,  in  the  above  case  the  operator  had  had  his  spark  well  advanced 
instead  of  well  retarded,  and  his  cranking  lever  had  been  properly  engaged,  the  compression  cylinder 
would  have  fired  just  as  the  greatest  pressure  was  vertically  exerted  on  the  crankhandle.  The  engine 
would  have  kicked  back,  either  breaking  the  bones  of  the  right  wrist  by  direct  telescoping  or  by  flying  out 
of  the  operator's  hand,  making  a  complete  circle,  and  breaking  his  wrist  by  slapping  it  on  its  back.  If 
the  cranking  lever  be  held  in  the  left  hand  and  pulled  up  from  the  left  after  being  engaged,  the  slipping 
of  the  lever  will  obviously  result  in  no  damage  to  the  operator,  and  should  the  engine  kick  back  the  crank 
handle  will  be  jerked  out  of  the  operator's  hand  flying  around  hitting  his  fleshy  forearm,  not  breaking 
it  due  to  the  flesh  cushion.  When  it  is  necessary  to  spin  the  motor  with  the  right  hand  the  operator 
should  grasp  the  crankhandle  in  such  a  way  as  to  have  his  arm  as  far  from  the  vertical  as  his  strength 
will  allow.  This  position  not  only  lessens  the  danger  from  kicking  back,  but  makes  the  following  up  of 
the  cranking  lever  easier. 

A  broken  arm  spoils  the  usual  pleasure  derived  from  a  car  for  about  2  months,  and  a  sprained  right 
thumb  will  be  found  to  be  very  annoying  when  handling  tools  and  adjusting  parts  as  necessary. 

U.  S.  S.  New  Jersey.  A.  S.  Kibbee 


Ford  Hard  to  Start  When  Warm 

Editor  The  Automobile:  — Would  like  to  have  you  tell  me 
why  1  have  trouble  in  starting  my  1914  Ford  when  warm? 
Several  times  I  have  hud  to  Ret  help  from  some  one  who  could 
spin  it.  Spinning  always  starts  it  but  this  I  am  unable  to 
do.  It  always  starts  readily  if  thrown  into  high  when  rolling 
down  a  irrade.    It  runs  well  when  started. 

Some  have  suggested  that  I  have  batteries  put  on ;  others 
a  Master  vibrator,  while  easier  starting  is  claimed  for  the 
Atwater  Kent  and  other  advertised  ignition  systems  for  Ford 
oars.  Would  any  of  these  things  help  me  or  can  you  suggest 
something  else'.' 

When  the  motor  i*  cold  1  have  little  trouble  in  starting 
unless  weather  is  quite  cold. 

l.nkeport.  N.  H.  M.  P.  B. 

— The  fact  that  you  have  no  trouble  in  starting  the  motor 
when  cold  would  indicate  immediately  that  the  trouble  is 
probably  not  in  the  ignition  system.  If  you  will  try  a  slightly 
richer  mixture  on  the  carbureter  it  may  relieve  the  trouble. 


Another  possible  cause  is  that  the  valves  may  be  adjusted  too 
close  so  that  when  cold  they  close  but  when  warm  there  is 
an  air  leak  that  dilutes  the  mixture.  Carbon  trouble  also 
acts  this  way  at  times  and  if  the  motor  has  not  been  cleaned 
out  lately  it  is  suggested  that  the  carbon  be  removed.  An- 
other possible  feature  which  does  come  under  the  head  of 
ignition  is  that  the  dry  batteries  may  be  weak. 

Mystery  Motor  Was  Motorboat  Type 

Editor  The  Automobile:— In  The  Automobile  for  Febru- 
ary IS  J.  N.  I.iolios  asked  for  information  in  regard  to  the 
Pierce  engine.  As  I  operated  one  of  these  a  few  years  ago 
I  can  give  the  following  information:  — 

The  Pierce  engine  was  built  by  the  Pierce  Engine  Co., 
Racine,  Wis.  It  was  built  purely  for  motorboata  and  I 
found  it  a  very  satisfactory  machine  in  its  class,  that  of  an 
engine  turning  about  lOO-WH)  r.p.m.  So  far  as  I  know  it 
is  no  longer  manufactured,  at  least  by  the  Pierce  Company. 
If  your  correspondent  would  write  the  Truscott  Boat  Co., 
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also  of  Racine,  they  might  be  able  to  tell  where  parts  can  be 
•secured  as  they  used  many  of  the  motors  in  their  boats. 

If  Mr.  Liolios  has  any  questions  about  the  engine  I  would 
be  glad  to  answer  them  if  he  will  write  me  at  630  W.  147th 
-street.  New  York  City.  I  am  a  motorboat  fiend  and  it  was 
just  by  chance  that  I  saw  the  query. 

New  York  City.  W.  0.  Randolph. 

Thinks  Mystery  Motor  Is  Racine-Made 

Editor  The  Automobile: — I  think,  from  J.  N.  Liolios' 
description  in  the  Rostrum  for  February  18,  that  this  Pierce 
single  cylinder  gasoline  engine  was  manufactured  by  the 
Pierce  Gasoline  Kngine  Co.,  which  was  in  business,  I  think, 
in  Racine,  Wis.,  20  years  ago.  The  engine  was  cranked  ever 
compression  by  rocking  the  flywheel.  The  writer  and  his 
partner,  E.  I.  Boies,  had  one  of  these  Pierce  gasoline  engines 
in  use  in  their  printing  office  at  Sycamore,  III.,  20  years  ago. 
It  was  a  good  engine,  too. 

Rock  Island,  III.  F.  O.  Yangalder. 

Wants  Dual  Ignition  Explained 

Editor  The  Automobile: — Will  you  kindly  explain  in  your 
next  issue  of  The  Automobile  the  dual  ignition  system? 

2 — What  is  the  advantage  of  it  in  racing  cars? 

Bangor,  Me.  Chas.  V.  JAsyuiTH. 

—  Dual  ignition,  as  has  frequently  been  explained  in  these 
columns,  is  hat  system  of  ignition  in  which  there  are  two 
sources  of  ignition  current  with  a  single  distributor  and 
a  single  set  of  spark  plugs.  Its  purpose  is  to  provide  an 
easy  current  for  starting  and  a  steady  current  for  running. 
To  meet  these  conditions  we  often  find  that  one  branch 
of  the  dual  system  comprises  a  battery  with  a  vibrator 
coil  and  the  other  branch  a  high-tension  magneto.  For 
starting,  the  vibrator  coil  is  efficient  at  the  low  speeds  of 
hand  cranking.  For  continued  running  the  high-tension  mag- 
neto supplies  a  steady  current  without  exhausting  a  definite 
supply  and  without  material  drain  on  the  power  of  the 
motor. 

2 — Evidently  from  this  question  you  are  under  the  belief 
that  dual  ignition  furnishes  two  sparks  at  the  same  time 
in  the  combustion  chamber.  This  is  not  true.  The  ignition 
which  supplies  two  sparks  at  once  is  a  synchronized  two- 
point  or  two-double  ignition.  The  advantage  claimed  for  it 
is  quick  ignition  of  the  charge. 

Overhauled  Mitchell  1912  Six 

Editor  The  Automobile:— Am  submitting  the  following 
details  of  a  job  which  I  recently  did  and  would  like  you  to 
give  your  opinion  of  same: 

Recently  I  had  a  1912  Mitchell  six  runabout  to  be  over- 
hauled and  in  order  to  make  the  car  as  nearly  perfect  as 
possible,  I  made  the  following  changes:  On  dismantling  the 
motor  I  found  the  piston  assembly  varying  as  much  as  7 
ounces  out  of  balance  and  the  cylinders  (3  3-4  bore  and  5-inch 
stroke)  having  a  .004  to  .005  inch  wear  in  the  head  and  .002 
to  .004  out  of  round.  I  sent  the  cylinders  to  the  Houpert 
Machine  Co.,  N.  Y.  C.  to  be  rebored  and  ground.  Instead 
of  five  5-16-inch  rings  I  had  same  made  with  three  1-4  rings. 
The  piston  was  machined  from  1-4-inch  above  the  wristpin  to 
1-4  below  1-16  of  an  inch  in  depth  so  rings  would  have  no 
wearing  surface  on  cylinder.  Oil  holes  were  drilled  so  no 
oil  pocket  would  form. 

I  also  ordered  the  following  piston  clearance:  .00:15  clear- 
ance at  base  of  piston  and  .008  at  the  head.  Cylinders  were 
l>ored  straight,  wristpins  were  locked  by  set  screw  instead 
of  piston  ring. 

The  flywheel  weight  was  reduced  from  72  to  50  pounds 
by  removing  metal  from  top  of  rim  and  perfectly  balancod. 
The  pistons  were  made  a  little  too  heavy  as  wim< 


only  4  ounces  lighter  than  those  of  the  former.  By  reducing 
the  number  of  rings  from  five  to  two  and  1-16  less  diameter 
do  you  not  think  it  will  make  much  less  piston  friction 
and  by  perfectly  balancing  pistons  and  connecting-rods  and 
flywheels,  don't  you  think  same  will  materially  increase 
the  speed  of  the  motor?  Have  lengthened  piston  assembly 
3  ounces  and  balanced  same  so  there  is  absolutely  no  differ- 
ence between  any  one  of  the  four  assemblies  on  a  druggist's 
scale,  which  shows  1-16-ouncc. 

2 —  What  valve  timing  would  you  advise  for  this  motor  for 
speed  and  power  results? 

3 —  What  timing  would  you  advise  on  a  1!)14  Trumbu.. 
2  7-8  by  4? 

Manchester,  N.  H.  Dana  L.  Keeii. 

— The  steps  which  you  have  taken  in  this  work  seem  to 
be  correct.  The  use  of  the  fewer  rings  cuts  down  the  bear- 
ing surface  of  the  rings  from  25-16  of  an  inch  to  12-16 
thus  giving  less  than  half  the  frictional  surface.  If  these 
rings  will  hold  compression,  this  condition  will  be  desirable 
as  the  object  is  no  doubt  to  secure  the  best  possible  com- 
pression with  the  least  possible  bearing  surface.  By  de- 
creasing the  unbalanced  forces  the  speed  at  which  you  may- 
run  the  motor  will  be  materially  increased. 

2 —  A  good  timing  for  this  motor  is  that  used  in  the  Con- 
tinental sixes  having  dimensions  nearly  similar  and  de- 
signed to  run  at  high  speeds.  In  these  the  inlet  opens  at 
10  degrees  past  top  center  and  closes  28  degrees  past  bottom 
center.  The  exhaust  opens  40  degrees  before  bottom  center 
and  closes  2  degrees  und  30  minutes  after  top  center. 

3—  The  timing  of  the  1914  Trumbull  is  as  follows:— Inlet 
opens  10  degrees  past  top  dead  center,  inlet  closes  24  degrees 
past  bottom  center,  exhaust  opens  45  degrees  lwfore  bottom 
center  and  closes  5  degrees  after  top  center. 

Liquid  Carbon  Removers  Harmless 

Editor  The  Automobile: — 1 — I  drive  a  Stevens-Uuryea 
model  AA  car.  They  recommend  for  the  transmission  case  and 
rear  axle  gears  a  heavy  black  cylinder  oil  which  must  be 
free  from  acids  so  as  not  to  injure  the  annular  ball  bearings, 
an  oil  known  as  600-W  is  mentioned.  Will  you  please  tell 
me  whether  I  should  use  Mobiloil  C  or  Mobiloil  D  for  this 
purpose  or  can  I  buy  the  so-called  600-W?  Mobiloil  D  is 
said  to  take  the  place  of  600-W  but  is  for  steam  cars  while 
Mobiloil  C  is  a  dark  oil  for  transmissions. 

2 — What  can  you  tell  me  regarding  the  so-called  liquid 
carbon  removers,  which  are  put  in  a  cylinder  and  left  in 
over  night,  then  withdrawn  with  an  oil  gun.  Will  it  remove 
carbon  and  will  it  injure  the  motor? 

Detroit,  Mich.  D.  R.  Martin. 

—The  C  grade  of  Mobiloil  should  take  care  of  the 
lubrication  of  your  gearset. 

2— The  liquid  carbon  removers  are  as  a  rule  quite  effica- 
cious. The  point  to  be  guarded  against  in  the  use  of  these 
is  that  they  very  often  cut  away  the  lubricating  oil,  rendering 
it  necessary  for  a  slight  amount  of  lubricant  to  be  injected 
into  the  cylinder  before  running  the  car.  If  this  is  done 
there  is  hardly  any  fear  that  any  of  the  well-known  solu- 
tions will  damage  the  motor. 


New  Pins  for  E.  M.  F. 

Editor  The  Automobile:— Kindly  tell  me  the  way  of 
adjusting  the  wristpins  in  a  1910  model  E.M.F.  Is  it  neces- 
sary to  fit  new  pins  or  bushings? 

Marquette,  Mich.  A.  A.  Young. 

— Unless  the  wear  is  quite  bad  it  will  not  be  necessary 
for  you  to  fit  new  bushings  but  merely  to  put  in  an  over- 
sized pin.  These  you  can  secure  from  the  factory  for  60 
cents  apiece.  They  are  made  from  .003  to  .004-inch  oversize 
especially  to  take  up  the  wear  of  the  bushings.  Should  you 
find  it  necessary  to  renew  the  bushings,  there  are  two  of 
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these  in  each  connecting-rod  and  they  cost  50  cents  apiece. 
The  difficulty  with  these  is  in  the  reaming,  which  is  necessary 
in  order  to  gel  them  to  fit. 

Chadwick  Has  3-Inch  Valve 

Editor  The  Aitomobile:— Will  you  kindly  publish  in  the 
Rostrum  a  diagram  of  the  Chadwick  cylinder  construction, 
showing  how  the  copper  jacket  is  applied,  spark  plug  location, 
and  the  method  of  attaching  inlet,  exhaust  and  water  piping. 

2 —  What  is  the  diameter  of  the  valves  used  in  these  motors? 

3—  What  is  the  maximum  speed  in  revolutions  per  minute? 

4 —  What  is  the  maximum  speed  of  the  Chadwick  runabout 
with  a  2  to  1  gear  ratio? 

Haverhill,  Mass.  Fred  B.  Hoksch. 

—Referring  to  Fig.  1,  a  sectional  view  of  the  Chadwick 
motor  will  be  noted.  Thig  illustrates  the  method  of  apply- 
ing the  copper  water  jacket,  the  location  of  the  spark  plugs, 
and  the  method  of  attaching  the  manifolds. 

2 — If  the  Chadwick  motor  referred  to  is  one  built  within 
the  last  9  years,  the  inlet  valves  are  3  inches  in  diameter 
and  the  exhaust  2.125. 

.1— While  the  engine  will  run  at  a  maximum  speed  of  2,500 
r.p.m.  the  best  pulling  speed  is  between  J.fiOO  and  1,800  r.p.m. 

4— According  to  the  Chadwick  Engineering  Works,  the 
manufacturers  of  the  Chadwick  car,  at  1,600  r.p.m.  with  a 
gear  ratio  of  2  to  1,  the  car  will  have  a  speed  of  80  miles  per 
hour.  By  gearing  the  car  a  trifle  lower,  say  2.126,  or  2.25 
to  1  it  may  be  a  trifle  faster  as  this  would  allow  the  engine 
to  develop  its  maximum  horsepower. 


Viscosity  Bean  Relation  to  Clearance 

Editor  The  Automobile: — I  am  writing  this  manuscript  in 
an  effort  to  correct  one  of  the  commonest  and  worst  errors 
made  in  making  repairs  on  gasoline  motors.  It  has  been 
my  experience  and  observation  that  not  one  out  of  a  hundred 
of  our  very  best  garage  mechanics  have  a  clear  idea  of  the 
proper  ratio  of  wear  to  the  viscosity  of  lubricants. 

Suppose  you  or  I  take  a  car  to  the  best  repair  shop  in 
town  to  be  overhauled.  The  machinist  in  charge  will  tighten 
the  frame,  tighten  the  motor  on  the  frame,  properly  grind  the 
valves,  adjust  the  valve  mechanism  so  that  it  is  again  prac- 
tically noiseless  and  a  hundred  and  one  other  things,  but  when 
he  comes  to  tlie  motor,  he  gives  the  connecting-rod  bearings 
and  the  crankshaft  bearings  the  same  adjustment  that  thin- 
hud  when  the  car  was  new. 

Now  then,  referring  to  the  drawing,  in  a  car  that  has  been 


used  some  time,  there  is  bound  to  be  a  certain  amount  of 
wear  A  and  A 1  at  the  right,  Fig.  1,  and  between  the  piston 
rings  and  their  grooves;  if  the  repairman  gives  the 
bearings  B  and  Bl  and  the  main  crankshaft  bearings— not 
illustrated—  a  tight  fit,  a  thin  lubricating  oil  is  necessary  in 
order  to  lubricate  them,  and  this  thin  oil  will  work  past  the 
pistons  into  the  cylinder  hears,  forming  carbon  deposits  and 
excessive  smoking. 

If  a  thick  enough  oil  is  used  to  make  good  compression  and 
prevent  leakage,  the  bearings  will  not  be  lubricated  and  they 
will  either  burn  out  or  cause  a  seized  crankshaft. 

By  adjusting  the  aforementioned  in  proportion  to  the  wear 
in  the  cylinders  and  then  using  a  thick  enough  oil.  an  old 
motor  can  be  made  to  work  perfectly  again. 

Of  course,  if  the  wear  in  the  cylinders  has  progressed  to 
such  an  extent  that  even  thick  oil  works  out,  new  pistons 
should  be  made,  the  bearings  readjusted  and  a  thin  oil  used 
as  when  the  car  was  new.  Just  a  little  study  and  application 
and  perhaps  some  experimenting  along  the  lines  of  this  ar- 
ticle should  mean  a  much  more  quiet  and  powerful  motor 
after  being  overhauled. 

Knoxville.  Tenn.  D.  C.  Goff 

S.  A.  E.  Ratings  of  Sixes  and  Eight 

Editor  The  Aitomobile: — 1 — What  is  the  S.  A.  K.  horse- 
power of  a  six-cylinder  motor  with  2  7-H-inch  bore  and  4  1-2 
inch  stroke? 

2—  What  is  the  S.  A.  E.  horsepower  of  a  six-cylinder  motor 
with  2  7-8-inch  bore  and  4  1-2  inch  stroke? 

3—  What  is  the  S.  A.  E.  horsepower  of  an  eight-cylinder 
motor  with  a  3-inch  bore  and  4  1-2-inch  stroke? 

Carver.  Minn.  Edwin  Hurtic. 

—  Horsepower  equals  20.00. 

2—20.00. 

You  will  not  doubt  think  it  extraordinary  that  the  motor 
with  a  4  1-4-inch  stroke  and  that  with  a  4  1 -2-inch  stroke  will 
have  the  same  horsepower  by  the  S.  A.  E.  rating.  That 
this  is  true  is  due  to  the  fact  that  the  formula  is  based  on 
the  hypothetical  piston  speed  of  1,000  feet  per  minute. 

Buick  Quit  Racing  in  1910 

Editor  The  Automobile: — Please  give  a  complete  sum- 
mary of  the  track,  club  and  association  rules  under  which  the 
Decoration  Day  races  are  run  at  Indianapolis? 

2—  What  are  the  qualifications  expected  of  drivers? 

3 —  What  is  the  difference  between  what  is  known  as  brake 
horsepower  and  the  S.  A.  E.  rating? 

4 —  How  long  has  it  been  since  Buick  stopped  racing? 

5 —  Please  explain  the  dynamometer  test  for  gas  engines? 
Kansas  City,  Mo.  W.  C.  Browns. 
—It  will  be  impossible  in  this  space  to  give  the  entire  rules 

governing  long  distance  track  races.  A  copy  of  these  may 
be  had  from  the  American  Automobile  Assn.  Contest  Board, 
437  Fifth  avenue,  New  York  City.  In  addition  to  these  rules 
the  following  are  generally  adopted  by  the  Indianapolis  Motor 
Speedway  Co. 

A— The  cars  may  show  75  miles  per  hour  for  one  full  lap 
of  2.5  miles  to  qualify. 

B — All  steering  knuckles,  front  axles,  frame  hangers  and 
steering  mechanisms  must  be  approved  by  the  Indianapolis 
Motor  Speedway  mechanical  engineer  before  they  are  allowed 
to  start. 

2-  Drivers  must  be  registered  by  the  A.  A.  A.  before  they 
are  allowed  to  compete  and  must  be  at  least  21  years  of  age. 
The  referee  passes  upon  the  fitness  of  the  driver  for  the 

contest. 

3—  Brake  horsepower  is  that  measured  on  an  instrument  to 
the  actual  output  of  a  motor.    The  horsepower  by 
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the  S.  A.  E.  rating  is  that  calculated  by  the  formula 


D'N 
2.5 


where  D  equals  the  bore  in  inches  and  N  is  the  number  of 
cylinders. 

4 —  As  a  company,  Buick  withdrew  from  racing  in  the  fall 
of  1910  at  which  time  the  paid  racing  team  of  this  company 
was  disbanded. 

5 —  The  dynamometer  test  for  gas  engines  consists  of 
mounting  the  motor  upon  a  testing  stand  in  connection  with 
some  form  of  dynamometer.  The  motor  is  then  run  under  its 
own  power  driving  this  dynamometer.  In  connection  with  the 
dynamometer,  there  is  a  measuring  device  which  enables  the 
engineer  to  register  the  horsepower  at  the  r.p.m.  at  which  the 
motor  is  operating.  This  is  obtained  throughout  the  entire 
range  of  speed  and  the  results  generally  plotted  in  a  curve 
of  horsepowers. 

Comparative  Weight  of  Cantilever 

Editor  The  Automobile: — I  wish  to  use  No.  3  gauge  steel 
in  a  pair  of  half-elliptic  rear  springs. 

Weight  of  loaded  car  is  1,000  pounds  on  each  spring.  I 
desire  a  depression  of  5  inches  under  this  load  and  to  allow 
for  a  further  surge  of  5  inches,  when  the  fiber  stress  shall 
be  limited  to  about  100,000  pounds.  Please  give  width,  length 
and  number  of  plates  necessary  in  such  a  pair  of  springs. 

In  this  estimate,  please  ignore  variation  of  capacity  on  ac- 
count of  the  rise  of  the  spring,  and,  therefore,  in  giving  the 
length  of  the  spring,  use  developed  length  of  main  plate  from 
center  to  center  of  eyes;  springs  should  be  as  light  as  pos- 
sible. 

Please  give  approximate  weight  of  these  springs,  ignoring 
weight  of  eyes,  cutting  the  long  plate  2  inches  back  of  cen- 
ter of  each  eye,  and  cut  the  short  plate  12  inches  long. 

Also  for  a  pair  of  cantilever  springs,  use  same  weight  of 
car,  same  depression,  surge,  and  fiber  stress,  and  give  the 
necessary  dimensions,  including  gauge  of  steel.  Lay  out  and 
estimate  the  weight  in  the  same  manner  as  above.  Canti- 
levers to  be  in  center.  These  are  also  to  be  as  light  as  pos- 
sible. 

A  clear  and  concise  reply  in  your  next  issue  will  greatly 
oblige. 

What  I  want  to  find  out  is  the  comparative  weights  of  these 
two  styles  of  springs  under  the  same  conditions. 

Incidentally,  I  could  hardly  understand  your  article  on  this 
subject  last  May. 

New  York  City.  Constant  Reaper. 

Cannot  Locate  Elusive  Knock 

Editor  The  Automobile: — Will  you  kindly  inform  mc  what 
you  think  would  be  the  cause  of  a  knock?  I  have  been  unable 
to  find  the  cause,  although  I  have  tried  first  by  removing 
the  carbon,  also  looking  for  loose  main,  connecting-rod  anil 
wristpin  bearings.  I  have  taken  the  engine  apart  three 
times  and  carefully  inspected  the  parts.  I  tightened  up  all 
the  parts  mentioned,  thinking  that  the  knock  would  cease, 
but  I  find  that  it  is  still  there.  Probably  it  is  in  the  ignition. 
I  would  like  to  have  you  explain  what  you  can  about  a 
knock  caused  by  ignition  and  if  it  is  possible,  mention  other 
causes  for  such  trouble.  I  could  then  decide  more  easily 
what  would  be  the  best  thing  to  do. 

Marlboro,  Mass.  H.  E.  Moinbau. 

 Carbon  behind  the  piston  rings,  causing  them  to  stick 

and  thus  allowing  oil  to  get  into  the  cylinders  and  carbonize, 
very  often  is  the  basic  reason  for  these  knocks,  but  from 
your  letter  it  would  seem  that  you  had  thoroughly  cleaned 
all  the  parts.  It  is  possible  to  have  a  knock  from  ignition 
by  having  the  spark  timed  too  early.  The  full  retard  posi- 
tion of  the  magneto  should  allow  the  spark  to  occur  on 
upper  dead  center.  If  the  motor  is  revolving  slowly,  it  will 
knock  should  the  spark  occur  at  this  point  on  account  of 


the  tendency  of  the  explosion  to  act  against  the  inertia  of 
the  upwardly  moving  parts. 

Another  cause  which  you  have  not  mentioned  is  piston 
slap.  A  loose  piston  will  give  a  knock  that  is  very  difficult  to 
locate. 

Another  part  that  sometimes  is  loose  and  causes  knocks 
is  in  the  fly-wheel  connection.  Timing  gears  are  also  capable 
of  giving  distinct  knocks  aad  if  you  have  not  examined  these, 
would  advice  you  to  go  over  them  carefully. 

The  Fit  of  Piston  in  Cylinder 

Editor  The  Automobile:— Please  advise  me  how  many 
thousandths  smaller  the  piston  should  be  than  the  cylinder, 
considering  ground  surfaces? 

I  have  a  cylinder  grinding  machine  and  I  am  about  to 
refit  old  cylinders  with  new  pistons.  If  the  clearance  varies 
in  different  cars,  please  advise  what  is  the  best  In  each  case 
of  the  different  cars  that  you  know  of,  especially  the  Ford. 

Pittsburgh.  N.  Y.  H.  C.  Morgan. 

—The  clearance  between  the  piston  and  the  cylinder  varies 
for  the  uses  to  which  the  motor  is  to  be  put.  It  is  also 
different  at  the  top  of  the  piston  from  what  it  is  at  the 
bottom,  as  a  rule  tapering  from  the  top  to  the  wristpin, 
after  which  it  is  constant  for  the  remainder  of  the  cylinder. 
The  clearance  in  an  average  piston  would  be  somewhere 
in  the  neighborhood  of  .005-inch  at  the  wristpin  and  .00ft 
or  .007-inch  at  the  top.  In  the  Ford  car  the  clearance  is 
.0035  at  the  top  and  .002-inch  at  the  wristpin. 

Garage  for  Two  Cars  and  Driver 
Editor  THE  Automobile: — Would  greatly  appreciate  any 
suggestions  that  would  assist  me  in  planning  a  garage  I  find 
necessary  to  build.  The  building  should  be  large  enough  to 
accommodate  two  cars  and  provide  sleeping  room  for  the 
driver.  It  should  also  be  in  keeping  with  my  suburban  home, 
which  is  a  frame  shingle- roof-arid-sides  cottage  style. 

Stcubenville,  O.  I.  M.  S. 

The  simplest  and  most  economical  garage  for  you  to 
build,  would  be  according  to  that  shown  in  the  accompanying 
drawing,  Fig.  2.  This  gives  you  room  to  put  the  two  cars 
in  position  side  by  side  and  also  to  accommodate  the  driver  in 
the  space  above.  The  dimensions  could  be  slightly  altered 
to  take  care  of  the  two  cars  you  wish  to  accommodate.  With 
this  arrangement  the  driver  should  have  a  protection  about 
the  entrance  to  the  stairway  from  above.  The  one  objec- 
tion to  this  type  of  garage  is  that  if  it  is  in  the  sun  the 
heat  in  the  upper  compartment  becomes  very  objectionable. 
Therefore  if  the  building  can  be  placed  under  trees  where 
the  sun  does  not  beat  directly  down  upon  the  roof  it  had 
better  be  done.  To  put  the  driver's  room  upon  the  same  floor 
as  the  cars  would  be  to  give  a  straggling  appearance  to  the 
garage  which  would  perhaps  mar  the  layout  of  your  grounds. 


Fig.  2—  Skeleton  view  of  simple  garage  for  two  can  and  a  driver's 
sleeping  apartment 
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A  twelve-cylinder  tandem  motor  built  for  a  boat  by  the  Woleeley  Motor  Co..  of  England 


History  of  the  Twelve -Cylinder  Motor 

Early  Types  Built  for  Motor  Boat  Work,  Though 
Aeroplane  and  Automobile  Designs  Appeared  Later 

By  Eric  W.  Walford 


MOTOR  boat  racing  was  responsible  for  the  introduction 
of  the  twelve-cylinder  gasoline  motor,  and,  curiously 
enough,  two  widely  different  types  appeared  at  the 
same  time,  being  fitted  to  the  two  highest  powered  motor 
boats  taking  part  in  the  Monaco  meeting  of  1910, — the  Ursula 
and  Maple  Leaf  II. 

The  former  was  provided  with  two  twelve-cylinder  engines 
made  by  the  Wolseley  Motor  Co.,  England,  and,  it  will  he 
seen  from  the  picture,  that  the  cylinders  were  all  in  line. 
There  were  two  propellers,  each  being  driven  by  a  separate 
twelve-cylinder  engine  of  7  1-4  by  7  1-2-inch  bore  and  stroke. 
To  all  intent*  and  purposes  each  set  consisted  of  a  pair  of  six- 
cylinders  coupled  together  and  placed  in  line,  each  unit  being 
provided  with  a  six-cylinder  magneto.  There  was  a  single 
carbureter  supplying  one  long  induction 
manifold  with  branches  leading  to  the 
cylinders,  and  all  the  exhaust  dis- 
charged into  a  single  central  expansion 
chamber.  Added  to  these  were  two 
longitudinally  arranged  water  pipes 
and  various  oil  pipes;  so  accessibility 
was  not  a  strong  feature  of  the  motor 
which  was  built  solely  for  power,  and 
did  very  well. 

The  engines  of  the  Maple  I;eaf  were 
a  considerable  novelty,  in  that  they  were 
of  the  V-type  with  two  rows  of  six  cyl- 
inders mounted  upon  a  common  base 
chamber  in  a  fashion  which  has  now 
become  more  general.  These  engines 
were  made  by  the  Orleans  Motor  Co. 
and  had  a  peculiar  history,  as  they 
were  first  placed  in  a  fifl-foot  racing 
boat,  and  a  cracked  cylinder  caused 
withdrawal  from  the  Monaco  meeting. 
They  were  repaired  and  then  sot  up  in 
a  new  hull  which  entered  for  the  British 


International  Motor  Boat  trophy  competed  for  in  Huntington 
Bay,  U.  S.  A.  This  time  the  boat  failed,  so  the  engines  were 
taken  out  and  rebuilt  in  a  new  boat. 

After  many  vicissitudes  it  was  decided  to  build  another 
boat,  Maple  I^eaf  IV,  and  the  engines  were  then  sent  to 
the  Austin  Motor  Co.,  England,  for  reconstruction. 

The  illustration  at  the  top  of  page  501  shows  the  engine 
as  rebuilt.  With  a  bore  and  stroke  of  7  by  7  1-2  inches 
nearly  400  b.h.p.  was  developed,  and  the  running  was  so 
satisfactory  and  reliable  that  the  boat  took  the  B.  I.  trophy 
hack  to  England. 

The  chief  constructional  features  of  this  engine  will  be 
recognized  from  the  illustrations  and  it  will  be  noticed  that 
the  induction  pipe  was  of  the  continuous,  or  circulating,  type 


The  Sunbeam  twelve-cyllnder  aeroplane  engine 
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there  being  in  fact,  two  pipes  connected  to- 
gether by  a  bend  at  each  end,  and  each  bend 
communicated  with  a  White  and  Poppe  car- 
bureter. The  inlet  valves  were  arranged 
over  the  exhausts  and  the  latter  discharged 
into  a  water-cooled  expansion  chamber  car- 
ried over  the  cylinder  heads.  Each  line  of 
cylinders  was  provided  with  its  own  magneto, 
but  a  single  camshaft  was  used  for  the  oper- 
ation of  all  valves. 

Sunbeam  Racing  Car 

Coming  down  to  more  recent  times  we  ar- 
rive at  the  Sunbeam  racing  car  engine,  which 
is  well  known  throughout  the  motor  racing 
world.  In  this  motor  the  cylinders  were  cast 
in  sets  of  three  with  a  single  camshaft  and 
water  pump,  and  a  60-degree  angle  was  used 
for  the  V  so  as  to  keep  down  the  width.  A 
twelve-cylinder  V-type  engine  with  the  cyl- 
inder lines  at  60  degrees  is  very  good  as  re- 
gards uniformity  of  torque  and  balance  and 
it  is  therefore  a  luxurious  engine.  It  is  also 
light  for  its  power,  owing  to  the  fact  that 
it  employs  a  single  crankshaft,  camshaft, 
etc.  Therefore  when  high  power  and  light 
weight  is  required  it  is  not  surprising  to  find 
that  this  type  of  engine  is  becoming  more 
and  more  widely  used.  Based  upon  its  ex- 
perience with  its  twelve-cylinder  racing  car 
engine  the  English  Sunbeam  Co.  has  for  some  time  been 
making  twelve-cylinder  aero  engines,  of  which  one  is  shown 
in  the  illustration  at  the  bottom  of  page  500. 

On  the  car  engine  there  was  one  carbureter  for  each  line 
of  cylinders  and  the  two  carbureters  were  arranged  at  the 
rear  ends  of  the  cylinder  lines,  while  the  induction  manifolds 
were  located  on  the  outer  sides  of  the  cylinders.  In  the  aero 
engines  the  induction  pipes  are  in  the  same  position  but  each 
cylinder  block  is  provided  with  a  carbureter,  making  four 
carbureters  in  all. 

Manifold  Arrangement 

The  arrangement  of  the  various  pipes  and  manifolds  is 
a  matter  of  great  trouble  to  the  designer  of  a  twelve-cylinder 
motor,  but  on  an  aerial  engine  there  is  some  latitude  and  the 
Sunbeam  scheme  of  arranging  the  carbureters  at  the  sides  of 
the  engine  is  good  on  the  score  of  accessibility,  since  between 
the  cylinder  lines  there  are  merely  the  exhaust  manifolds; 
though  of  course,  in  an  aeroplane  engine  nothing  much  in 
the  way  of  an  exhaust  pipe  is  necessary.  Contrast  this  with 
the  Maple  Leaf  engine  and  one  will  understand  readily  that 
valve  accessibility  is  not  a  strong  feature  of  this  type  of 
engine  if  a  single  camshaft  is  used.  So  far  as  I  am  aware 
no  twelve-cylinder  engines  have  been  made  with  two  cam- 
shafts, one  on  each  side;  though  the  Rolls  Royce  Co.  made 
an  eight-cylinder  engine  on  these  lines  many  years  ago. 
Even  with  the  all-in-line  type  of  engine  illustrated  at  the  top 
of  page  500,  there  is  considerable  congestion  of  piping.  The 
carbureter  was  located  in  the  center  of  the  engine  and  com- 
municated with  by  means  of  •  branch  passing  between  cyl- 
inders numbers  six  and  seven  with  the  inlet  manifold.  The 
exhaust  manifold  is  not  shown  but  two  exhaust  branches 
are  visible.  When  the  exhaust  manifold  is  in  place  the 
valves  are  practically  inaccessible.  It  is  well  known  that  a 
aingle  straight  inlet  or  exhaust  pipe  does  not  give  the  best 
results  in  a  six-cylinder  engine,  and  consequently  simplifica- 
tion of  the  piping  system  does  not  seem  practicable.  If  a 
V-type  six-cylinder  engine  were  fitted  with  slide  valves  most 
of  these  objections  would  be  overcome.  Then  the  piping  could 
all  be  arranged  between  the  cylinder  lines,  making  a  very 
neat  engine. 


Auatln  motor  built  for  Maple  Leaf  IV.  the  Canadian  racing  boat 


As  stated,  most  of  the  twelve-cylinder  engines  so  far  pro- 
duced in  Great  Britain  have  been  for  motor  boat  and  aerial 
work,  where  accessibility  is  not  of  extreme  importance  as 
these  engines  are  usually  attended  to  by  a  staff  of  mechanics, 
the  conditions  for  automobile  work  being  different. 

Family  Head  Responsible  for  Accidents 

DENVER,  Col.,  March  12 — A  verdict  holding  the  head  of  a 
family  responsible  for  an  accident  caused  by  an  automobile 
owned  by  the  wife  or  other  member  of  the  family  has  just 
been  rendered  by  a  jury  in  Judge  C.  C.  Butler's  division  of 
the  Denver  district  court.  The  jury  also  awarded  the  plain- 
tiff $.'1,750  damages  for  injury,  which  is  said  to  be  the  larg- 
est amount  ever  allowed  in  Denver  in  an  automobile  accident 
case.  The  suit  was  brought  against  Mr.  and  Mrs.  Ben 
Kemper  by  J.  A.  Mclntyre  for  injuries  caused  by  Mrs. 
Kempers'  electric  car,  which  she  was  driving  at  the  time  of 
the  accident  and  which  she  also  personally  owns.  Mr,  Kemp- 
er's defense  against  responsibility  was  based  on  the  ground 
that  his  only  connection  with  the  accident  or  with  the  owner- 
ship of  the  car  itself  was  through  having  bought  the  car  and 
given  it  to  his  wife  as  a  present. 

Mr.  Kemper's  lawyers  have  filed  a  motion  for  a  new  trial, 
and  if  thiB  is  denied  they  threaten  to  carry  the  case  to  the 
state  supreme  court. 

The  developments  of  the  case  are  being  watched  with  in- 
terest by  representatives  of  companies  writing  liability  in- 
surance for  automobile  accidents. 


Killing  by  Reckless  Driving  Is  Manslaughter 

Des  Moines,  Ia..  March  12 — The  state  supreme  court  of 
Iowa  made  a  decision  of  far-reaching  importance  to  auto- 
mobilists  last  month  in  which  it  laid  down  the  rule  that 
automobile  drivers  who  kill  persons  in  the  highway  by  reck- 
less driving  may  be  convicted  of  manslaughter. 

The  dedal 0(1  cam  In  Ihc  raw  of  G,  W  Blewen.  of  Krakuk 
rounly.  a  farmer,  who  was  convicted  for  the  killing  of  Clariaaji 
Hnmme».  a  child  IS  month*  old,  in  the  rnnd  between  Harper  and 
nirhlnnd  nn  August  IS.  191J.  He  wa*  sentenced  to  a  term  of  not 
to  exceed  eight  year*  In  the  penitentiary  and  on  ap|ienl  the  au- 
preme  eOUfi  affirms  the  declalon  of  the  lower  court 

The  case  la  the  Brut  In  Iowa  In  which  a  driver  hna  been  sen- 
tenced for  manslaughter  while  tiaing  an  automobile  aa  a  "daturer- 
oua  weapon."  The  record  »hows  that  Biewen  went  on  and  did  not 
offer  to  aid  the  Injured  child.  The  mother  of  the  baby  wltneaaeil 
the  accident. 
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Discussion  of 
"The  Improve- 
ment of  Spring 
Systems" 

First  Definite 
Conclusion  of 
Series  Draws 
Qualified 
Support. 


Fellowcraft  Finds  Figures  To  Justify 
Using  Same  Springs  for  Vertical  and 
Horizontal  Shocks— Helpful 
Criticism  Answered 

A  Question  of  the  Elastic  Limit  of  Springs  in  Practice 


FEW  combine  the  training,  the  interest  and  the  vitality 
of  intellect  which  would  enable  a  single  individual  to 
formulate  and  present  final  conclusions  on  a  com- 
plicated subject  quite  correctly  at  first  trial.  Until  the  founda- 
tions of  a  chain  of  reasoning  have  been  well  worked  over  every- 
body overlooks  one  thing  or  another.  The  automobile  is  the 
best  modern  example  of  a  complexity  in  requirements  which 
baffles  single-handed  solutions  in  both  theory  and  practice, 
while  its  problems  cannot  await  the  completion  of  life  studies 
or  slow  academic  evolution.  Some  of  the  simple  formulas 
of  kinetics  agitated  master  minds,  among  them  Newton,  Leib- 
nitz and  Descartes,  for  more  ehan  200  years  before  they  were 
crystallized  and  became  common  property,  with 
views  eliminated. 


In  the 
motors  the 


Helpful 

from  slow-speed  motors  to  high-speed 
and  changes,  with  regard  to  engine 


c ,    wuiR-auuii,  vaive-biuiiug, 

which  were  unavoidable  and  might  have  been  foreseen  by  a 
super-intellect,  were  not,  as  a  matter  of  fact,  realized  in  ad- 
vance by  any  single  individual.  Co-operative  analysis  and 
figuring  were  necessary.  The  academic  prejudice  to  the  effect 
that  figures  MUST  BE  final,  correct  and  conclusive  when  first 
publicly  presented  hinders  perhaps  constructive  industrial 
progress  more  than  any  other  factor.  But  it  is  giving  way 
to  a  less  cramped  view  of  the  functions  and  value  of  pub- 
licity. In  every  design-problem  which  arises  figures  must 
now  battle  against  other  figures  until  those  that  are  both 
right  and  important  stand  clear  and  proved.  So  long  as  only 
indefinite  words  are  used,  erroneous  statements  pa.*>  muster 
with  facility,  unchallenged  but  also  ineffectual.  The  indefi- 
nite cannot  be  disputed  or  corrected.  It  does  not  dictate  new 
design;  it  does  not  help.  In  accordance  with  this  view  the 
■urrent  series  of  articles  on  Improvement  of  Spring  Systems, 
which  does  not  represent  an  impossible  life  study  hut  n  prac- 
ticable amount  of  incidental  work,  is  not  a  treatise  but  an  in- 
quiry in  figures,  the  figures  being  intended  to  make  the  expres- 
sion of  ideas  definite  and  useful  by  making  them  subject  to 
criticism.  The  method  has  realized  its  object  at  once,  for  no 
sooner  was  the  first  definite  conclusion  advanced  relating  to 
the  need  of  cushioning  the  horizontal  components  of  road 
-hocks,  before  engineers  actively  engaged  in  the  industry  at- 
tacked the  reasoning  on  the  basis  of  the  figures  and  thus 
caused  the  subject  of  spring  suspension  to  be  entered  among 
those  discussed  in  definite  terms;  and  these  lead  by  the  short 
est  possible  route  to  definite  demands  in  design  and  construc- 
tion. 

Fair  Criticism 

The  communication  from  A.  Fellowcraft  which  follows  will 
be  found  very  interesting.  It  is  a  rational  onslaught  on  the 
writer's  figures.  A  division  under  sub-heads  has  been  in- 
serted and  it  is  especially  the  last  portion  under  the  head- 
ing "A  Constructive  Contribution"  which  is  thoroughly  ap- 


By  M.  C.  K. 

preciated,  as  it  is  believed  that  the  proposed  method  for  de- 
termining the  horizontal  component  is  essentially  more  cor- 
rect than  the  writer's  and  sweeps  aside  some  cobwebs  relat- 
ing to  the  possible  influence  of  the  wheel  rotation  with  which 
the  writer's  presentation  was  encumbered.  However,  another 
element  seems  to  have  been  underrated  by  Fellowcraft  at 
this  point,  as  explained  in  the  attached  comment,  and,  on  the 
whole,  the  writer's  practical  conclusions  seem  strengthened 
rather  than  shaken  by  the  criticism.  The  required  revision  of 
figures  may  change  them  very  little. 


Letter  from  Fellow  Craftsman 

My  dear  M.  C.  K. 

The  writer  has  followed  your  series  of  articles  on  Improve- 
ment of  Spring  Systems  with  considerable  interest  and  is 
heartily  in  accord  with  your  first  definite  conclusion,  that 
provision  should  be  made  for  an  clastic  resistance  to  the 
horizontal  component  of  the  road  shock. 

A  little  later,  however,  you  show  by  concrete  figures  that  a 
"combination"  spring  is  not  possible,  or  as  Mr.  Ego  in  his 
letter  of  Feb.  25  puts  it, 

"You  cannot  cushion  8524  foot  pounds  of  horizontal  stress 
in  a  1  to  2  inch  movement  of  the  same  spring  combination 
from  which  you  expect  to  use  a  4  to  5  inch  movement  for 
cushioning  3lHu  foot  pounds  of  vertical  stress." 

Such  a  condition  would  certainly  preclude  the  efficient 
use  of  a  "combmation"  spring  if  the  ratio  of  horizontal  to 
vertical  stress  as  given  is  correct. 

It  therefore  seems  necessary,  out  of  a  *ensc  of  fairness  to 
our  old  friend  the  combination  spring,  to  point  out  a  mathe- 
matical error  at  the  very  beginning  of  the  reasoning,  and 
likewise,  as  it  would  appear  to  the  writer,  an  error  in  the 
mechanics  of  the  subject. 

Challenged  Figures 

In  series  III  you  say  relative  to  Fig.  H :  "It  is  not  necessary 
to  find  »  in  degrees,  as  it  is  known  that  20"  sin  a  =  17"  and 
20*  cos  q  -  10.53*  and  the  same  proportion  holds  good  for 
any  other  radius  than  20".  Dividing  in  this  proportion,  one 
has  BA  117,187  10.53:27.53  44.650  footpounds, 
and  the  mean  between  this  and  zero  is  22325  footpounds  " 

The  energy  represented  by  BA  is  clearly  K.  E.  cos  a  or 

10.53 

1171H7  X  10.53  :  20  since  cos  a       —  as  vou  */„>,«•  above 

20 

10.53 


and  not  —  -  as  you  «»t  in  all  the  computations. 

20  instead  of  17  :  27.53  as  you  have 


27.53 

Likewise  sin  a  17 
invariably  used. 

These  mathematical  errors  are  sufficient  in  themselves  to 
render  the  final  shock  figures  valueless  unless  corrected,  but 
it  appears  to  the  writer  that  an  error  in  the  reasoning  has 
been  introduced  that  is  farther  reaching  in  its  effect  on  the 
final  results  than  the  mathematical  ones. 
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You  say,  still  relative  to  Fig.  6,  "To  simplify  the  estimates, 
the  center  of  gravity  is  supposed  to  lie  in  the  line  NB,  and 
while  horizontal  shocks  can  be  resisted  at  B  by  the  energy  of 
the  whole  vehicle  and  a  mass  determined  by  3000  pounds  of 
material,  the  vertical  shocks  can  be  delivered  only  against 
1000  pounds." 

This  statement  is  absolutely  true  if  the  condition  given  is 
rigidly  adhered  to.  That  is,  if  the  horizontal  force  be  applied 
at  B,  in  the  plane  NB. 

Values  of  the  Components 

The  resisting  force  is  applied  in  the  direction  AB  making 
an  angle  a  with  the  plane  of  NB.  It*  vertical  component  has 
a  value  AB  sin  a  and  its  horizontal  component  a  value  of  Alt 
cos  a  is  that  proportion  of  AB  that  is  applied  in  the  plane  Nit 
and  is  therefore  capable  of  resisting  horizontal  kinetic  energy. 

NOW  FROM  THE  VERY  DEFINITION  OF  THE  COM- 
PONENTS OF  A  FORCE,  THEIR  GEOMETRIC  SUM 
MUST  EQUAL  THAT  FORCE.  AND  THE  COMPO- 
NENTS OF  AB  MUST  BEAR  A  FIXED  MATHEMAT- 
ICAL RELATION  TO  EACH  OTHER,  THAT  IS  A  FUNC- 
TION OF  THE  ANGLE  o. 

You  have  shown  that  with  a  vertical  reaction  of  1000 
pounds  upon  the  front  axle,  3180  footpounds  of  energy 
were  necessary  to  impart  to  that  1000  pounds  of  material  a 
vertical  velocity  of  14.25  ft.  per  sec.,  that  being  the  velocity 
acquired  in  raising  it  3"  in  height,  over  a  lineal  distance  of 
10.53",  at  a  lineal  speed  of  50  feet  per  sec. 

3180  footpounds  is  therefore  the  maximum  resistance  pos- 
sible in  a  vertical  plane.  It  is  therefore  the  maximum 
possible  value  of  the  vertical  component  of  AB. 

3180 

The  maximum  possible  value  of  AB  is  therefore   = 

sin  « 

3180  x  20:  17       3740  footpounds. 

The  maximum  possible  value  of  the  horizontal  component 
of  AB  is  AB  cos  «  =  3740  \  10.53  :  20  =  1975  footpounds. 

For  the  given  angle  o  then,  the  ratio  of  the  horizontal  to 
vertical  shock  stresses  is  in  the  proportion  1875  :  3180. 

Since  the  vertical  component  of  AB  varies  with  the  sine  of 
a  and  the  horizontal  component  with  the  cosine,  it  is  evident 
that  for  all  values  of  a  greater  than  45'  the  sine  or  vertical 
component  will  predominate  making  the  ratio  of  the  hori- 
zontal to  the  vertical  stress  less  than  unity,  and  this  condition 
will  probably  prevail  for  95'"r  of  the  obstacles  encountered. 

In  a  spring  suspended  vehicle,  there  is  another  condition 
demanding  consideration.  Your  chosen  condition  is  that  of 
a  perfectly  level  roadway  previous  to  the  encountering  of 
the  obstacle  A. 

In  practice  this  is  rarely  the  case  and  the  value  of  the 
vertical  reaction  or  the  vertical  load  upon  the  axle  B  is  largely 
affected  by  what  has  just  previously  occurred.  The  instan- 
taneous value  of  the  normal  weight  of  1000  pounds  may  be 


much  greater  or  much  less,  depending  upon  the  instantaneous 
perpendicular  direction  of  motion  and  velocity  of  the  plat- 
form mass  supported  at  B,  that  is,  it  depends  upon  the  iner- 
tia of  the  mass  of  the  platform  supported  at  B. 

A  Constructive  Contribution 

If  this  inertia  or  resistance  to  acceleration  during  the  lime 
the  obstacle  is  being  surmounted  be  represented  by  a  mean 
value  R,  the  horizontal  component — H — of  the  shock  force 
may  be  expressed  by  the  equation  H  —  R  cot  an  a.  Apparent- 
ly, the  horizontal  component  of  the  shock  force  is  not  a  func- 
tion of  a  alone  as  you  show  from  the  reasoning  relative  to  Fig. 
ti,  but  is  a  combined  function  of  «  and  the  vertical  reaction  of 
the  axle  receiving  the  shock. 

Doesn't  it  seem  reasonable  that  this  statement  is  correct, 
when  one  considers  different  loading  conditions  of  the  plat- 
form. From  the  equation  that  the  horizontal  component 
H  —  R  co tan  a  it  is  evident  that  the  greater  the  proportion  of 
the  load  carried  by  the  front  axle,  the  greater  the  value  of 
R  and  therefore  of  H,  while  a  zero  value  of  R  makes  hori- 
zontal shock  impossible. 

It  would  therefore  appear  to  the  writer  that  a  construction 
as  you  suggest  in  Fig.  21  in  which  the  axle  yields  obliquely 
to  the  shock  force  might  work  out  very  well  in  practice,  par- 
ticularly on  a  vehicle  using  pneumatic  tires,  and  that  similar 
constructions  using  the  condemned  "combination"  spring  may 
through  their  simplicity  give  better  general  results  than  the 
more  complicated  "separate  element"  construction. 

Let  me  say  in  conclusion  that  if  there  be  any  doubt  as  to 
the  correctness  of  the  mechanics  of  the  above  solution,  try 
synthetically,  to  construct  a  force  triangle  with  the  two  sides 
having  the  values  of  8524  and  4450  respectively  (your  Fig.  6) 
and  obtain  a  resultant  in  the  direction  AB. 

Yours  for  a  clearer  understanding  of  the  art. 

March  10,  1915.  A.  Feiaowcraft. 

Answer  to  Criticism 

The  reason  for  using  the  values  10.53  :  27.53  and  17  :  27.53 
instead  of  using  20  as  the  divisor  in  both  cases,  and  doing 
this  throughout  after  having  shown  that  the  ordinary  value 
of  the  components  is  that  obtained  by  dividing  by  20,  is 
simply  that  the  figures  relate  to  work  values  and  not  to  pres- 
sures. It  would  be  easy  to  arrange  perpetual  motion  if  the 
two  components  of  a  work  value  k*  =  mr/2,  amounted  to 
more  than  fc*.  This  probably  only  requires  to  be  mentioned 
to  show  that  in  the  figures  actually  used  the  s-values,  which 
do  not  occur  in  the  parallelogram  of  pure  forces,  have  simply 
been  restored.  A  comparison  of  the  work  and  the  pressures 
applied  to  a  toggle  joint  will  illustrate  the  correctness  of  the 
figures  used.   This  was  originally  very  briefly  referred  to. 

The  alleged  error  in  reasoning  which  Pellnwcraft  thinks 
more  serious  seems  to  be  partly  the  same  error,  which  is  not 
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an  error,  and  partly  another  matter.  The  geometric  sum  of 
the  components  should  equal  the  original  force.  True  for 
force  but  not  for  work.  Here  the  plain  sum  of  the  compo- 
nents, not  their  squares,  should  equal  the  original  work  or 
kinetic  energy;  none  is  lost.  BA  plus  BL  represent  the  whole 
energy.  But  when  it  comes  to  figuring  the  vertical  and  the 
horizontal  components  of  BA  the  word  "component"  is  evi- 
dently no  longer  used  in  the  same  strict  sense,  because  only 
the  speed  and  the  1,000-pound  front-axle  load  determine  the 
vertical  component  while  the  horizontal  component  is  deter- 
mined largely  by  the  whole  vehicle  weight-  They  are  there- 
fore components  of  different  forces,  or  work  values.  Their 
relations  to  one  another  are  not  a  function  of  sin  a,  and  one 
cannot  be  calculated  from  the  other,  as  Fellowcraft  does. 
Only  by  ignoring  the  weight  of  the  vehicle  as  a  whole  does 
he  obtain  a  low  value  for  the  horizontal  component. 

But  when  Fellowcraft  urges  the  relation  of  the  horizontal 
component  to  R  cotun  »— which  under  the  supposition  of  a 
level  road  before  the  obstacle  is  reached  means  1,000  pounds 
multiplied  by  cotan  a — the  writer  is  bound  to  admit  that  this 
element  certainly  should  have  been  considered  in  figuring  the 
horizontal  component.  The  mere  fact  that  when  R  0  the 
horizontal  component  also  becomes  0  does  of  course  not 
exclude  the  vehicle  weight  from  consideration,  but  it  does 
admit  R  as  a  factor.  That  the  vehicle  weight  cannot  be 
mathematically  excluded  is  evident  from  any  consideration  of 
a  case  in  which  the  value  of  sin  «  approaches  zero. 

The  difficulty  in  formulating  just  how  both  factors  enter 
arises  probably  from  the  complicated  nature  of  the  actual 
condition,  the  point  of  attack  for  the  resistance  moving  in  a 
curve  from  B  to  C  during  the  impact,  while  the  acting  force 
—and  therefore  also  the  resistance  which  is  its  reaction — if 
complicated  by  the  gravitation  or  inertia  of  1,000  pounds.  It 
was  the  intention  of  the  writer  to  find  a  somewhat  acceptable 
approximation  to  a  correct  value  for  the  horizontal  compo- 
nent, and  now  Fellowcraft  has  shown  that  in  such  an  ap- 
proximation some  function  of  the  1,000-pound  axle  load 
should  be  included  as  a  factor.  But  it  seems  also  clear  that 
a  function  of  the  3,000  pounds  of  vehicle  weight  cannot  be 
eliminated  and  that  it  will  increase  the  value  of  the  hori- 
zontal component  considerably,  as  compared  with  that  upon 
which  Fellowcraft  bases  his  belief  in  the  practical  sufficiency 
of  a  single  or  "combination"  spring  element  for  cushioning 
the  whole  shock. 

Until  a  way  is  found  for  estimating  the  horizontal  com- 
ponent with  proper  regard  for  both  elements  in  the  shock, 
the  question  of  the  preferable  means  for  cushioning  both 
of  them  may  therefore  remain  in  abeyance  to  a  certain  ex- 
tent. Separate  spring  elements  have  it  in  their  favor,  how- 
ever, that  they  permit  the  proper  flexibility  for  the  great  ma- 
jority of  shocks,  in  which  the  horizontal  component  is  neg- 
ligible. 

For  the  rear  axle  this  should,  in  the  writer's  opinion,  be 
decisive,  whether  the  value  of  the  horizontal  component  for 
sharp  and  dangerous  shocks  comes  nearer  to  his  or  to  Fel- 
lowcraft's  estimate.  Both  valuations  are,  after  all,  only  es- 
timates and  only  for  one  out  of  a  thousand  possible  con- 
ditions. 

The  force  triangle  suggested  by  Fellowcraft  is  not  con- 
vincing when  the  components  represent  resistances  to  two 
different  forces:  one  the  gravitation  of  1,000  pounds  nnd  the 
other  the  kinetic  energy  of  3,000  pounds. 

It  may  be  added  that  the  objections  relating  to  the  figures 
20  or  27.53  in  the  matter  of —components  of  force  rn.  com- 
ponents of  work — have  also  been  made  by  another  engineer. 

Variations  of  the  Elastic  Limit 

Another  letter  has  been  received  as  follows: 
Editor  THE  At'TOMoBILE:— M.  C.  K.  in  his  articles  on  "The 
Improvement  of  Spring  Systems."  near  the  bottom  of  pace 
280  in  the  February  11  issue  of  The  At  tomdbiix,  says: 


"The  retarding  factors  can  reside  in  the  metallurgical 
properties,  which  make  the  spring  live  or  sluggish — and  those 
which  are  sluggish  generally  take  a  permanent  set  sooner  or 
later — in  the  friction  between  spring  leaves  or  in  friction  in 
other  parts  of  the  vehicle  which  are  subject  to  movement 
when  the  springs  are  working." 

I  would  like  very  much  to  have  M.  C.  K.  explain  this  more 
in  detail,  especially  in  regard  to  whether  or  not  he  considers 
this  action  to  reside  in  the  metallurgical  properties  if  the 
steel  is  worked  within  the  elastic  limit,  also  to  what  extent 
does  he  consider  the  modulus  of  elasticity  of  spring  steel  to 
vary? 

American  Steel  Foundries  G.  S.  Chiles. 

Chicago,  February  26,  1915.  Mechanical  Engineer. 

By  its  definition  the  elastic  limit  of  steel  involves  a  com- 
plete return  to  the  original  position  of  a  spring,  but,  as  the 
writer  understands  it,  not  necessarily  as  prompt  a  return  in 
one  CHse  as  in  another,  though  the  length  of  the  spring  and 
other  factors  be  alike.  That  is,  the  metallurgical  properties 
(including  those  due  to  the  presence  of  nitrogen  compounds 
and  oxides  which  can  be  removed  by  scavenger  alloys  or  by 
electric  smelting)  which  are  found  to  change  the  clastic  limit 
in  course  of  time,  probably  impede  the  resilience  at  all  times 
and  steels  exemplifying  them  probably  have  no  perfectly 
stable  elastic  limit,  although  the  shortcoming  in  returning  to 
the  original  position  is  too  small  for  measurement  on  any 
one  occasion.  The  modulus  of  elasticity  is  determined  by 
multiplying  exceedingly  small  values  ascertained  by  meas- 
urement by  very  high  figures,  and  the  unavoidable  errors  in 
this  process  cover,  in  the  writer's  opinion,  a  much  wider  mar- 
gin than  those  variations  to  which  any  one  piece  of  steel  may 
be  subject  by  reason  of  molecular  changes,  unless  these  are 
due  to  an  annealing  process  or  the  hardening  has  been  finished 
without  relieving  excessive  or  irregular  tensions. 

Boick  Experiment  Station  at  Chattanooga 

Flint,  Mich.,  March  12— The  Buick  Motor  Co.,  has  desig- 
nated Chattanooga,  Tenn.,  as  the  location  of  an  experiment 
station  for  at  least  6  months  each  year.  All  new  models  i  f 
automobiles  to  be  manufactured  by  the  company  will  be  tested 
in  Chattanooga  fully  a  year  before  announcement  of  their 
completion,  and  before  the  factory  at  Flint,  Mich.,  actually 
begins  supplying  them  for  the  market. 

General  manager  Nash  and  general  sales  manager  Collins 
were  in  Chattanooga  recently  and  approved  the  selection  of 
that  city  as  the  site  of  operations  for  the  head  of  the  com- 
pany's designing  and  mechanical  staff.  W.  L.  Marr,  chief  de- 
signer of  the  Buick  cars,  has  purchased  a  15,000  home  on  Sig- 
nal Mountain  near  the  Inn.  He  expects  to  reside  there  from 
fi  to  9  months  each  year.  Mr.  Marr  already  has  two  mechani- 
cal engineers  employed  under  his  direction  executing  paper 
designs  for  the  Buicks  of  the  future. 

Operations  of  the  experiment  station  will  also  be  devoted 
to  the  testing  of  new  inventions  and  improvements  calculated 
to  make  a  car  faster,  more  durable  and  superior  from  every 
standpoint. 

Cheaper  Freight  for  Return  Tanks 

Ikiuanapolis,  Inc.,  March  12— A  hearing  was  held  at  In 
dianapolis  recently  on  the  complaint  filed  with  the  Interstate 
Commerce  Commiss  ion  by  the  Prest-0-I..ite  Co.  against  some 
twenty-five  railroad  companies  in  which  more  equitable 
freight  rates  on  Prest-O-l.ite  empty  tank  shipments  returned 
for  refilling  is  sought.  In  less  than  carload  lots  coppered  or 
plated  empty  tanks  go  as  third  class,  whereas  if  they  are 
pninted  they  go  ns  fourth  class.  In  carload  lots  empty  tanks, 
whether  coppered,  plated  or  painted,  go  under  the  same 
classification.  The  hearing  was  conducted  by  A.  O.  Bell  a 
special  examiner  for  the  commission.  The  company  savs  s 
proper  classification  would  result  in  a  saving  in  freight 
charges  of  from  S20.000  to  $25,000  annually.  K 
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Huge  Flywheel  for  Ford  Plant 

Casting  and  Machining  Wheel  Weighing  180  Times  as  Much  as  Ford 
Car  Prove  Difficult— Power  House  To  Be  Built  Around  Engine 


FOR  many  months,  the  power  plant 
buildings  at  the  Ford  plant  in  De- 
troit have  been  boarded  up  and  one 
of  the  world's  largest  gas  engines  has  been 
slowly  nearing  completion  within:  when  all 
the  heavy  parts  are  in  position,  the  building 
will  be  completed  around  them.  The  build- 
ing and  placing  of  the  parts  for  the  monster 
prime  mover  has  made  the  engineers 
scratch  their  heads  many  a  time,  since  the 
weight  is  such  that  new  methods  of  moving 
them  and  special  rigging  to  put  them  in 
position  have  been  necessary,  und  have 
culled  for  all  the  ingenuity  of  those  in 
charge  of  the  work. 

Perhaps  the  most  difficult  of  the  many 
problems  was  the  building  of  the  huge  cast- 
iron  flywheel  which  is  a  most  essential  part 
of  the  new  engine.  It  was  a  big  under- 
taking, for  the  wheel  weighs  220,000  pounds  and  is  20  feet 
in  diameter.  Some  idea  of  the  enormous  size  is  given  by  the 
fact  that  it  would  take  more  than  1H0  Kord  cars,  five  average 
street  cars  or  one  good-sized  locomotive  to  equal  it  in  weight. 
Its  diameter  is  two-thirds  that  of  the  average  city  lot.  and  it 
is  more  than  double  the  height  of  the  ordinary  room. 

Thus  it  will  be  seen  that  to  cast  and  machine  such  a  fly- 
wheel called  for  some  interesting  and  novel  tactics.  It  is 
the  usual  practice  with  heavy  flywheels  to  make  them  in  two 
halves  and  then  to  link  these  together  when  put  in  position. 
This  wheel  was  made  in  two  pieces,  though  it  was  cast  as  if 
it  were  all  one,  but  instead  of  digging  a  pit  in  the  floor  of 
the  foundry  and  pouring  the  molten  metal  into  a  mold  made 
in  that  way,  the  Hooven,  Owens,  Rentschler  Co.,  Hamilton, 
O.,  builder  of  the  giant,  decided  to  make  up  the  form  entirely 
above  the  ground  and  in  the  center  of  its  casting  floor. 

One  of  the  illustrations  shows  the  mold  in  practically  com- 
plete form  ready  to  receive  the  metal.  Curved  plates  of 
steel  of  comparatively  short  length  were  used  and,  for 
strength,  were  bolted  together  at  the  joints.  These  plates 
were  short  in  order  to  insure  the  curve  being  a  perfect  one 


Flywheel  for  big  ga»  engine  now  being  Installed  In  the  Ford  plant 


and,  as  they  were  not  wide  enough  for  use  singly,  two  rings 
one  above  the  other  hud  to  be  made.  Half  a  dozen  men  were 
employed  to  tamp  down  the  molding  sand  into  solid  form  and 
brick  played  an  important  part  in  the  construction  of  the 
mold. 

Then  the  next  problem  that  confronted  the  maker  was  how 
to  pour  such  an  enormous  quantity  of  metal  so  that  the  flow 
would  be  continuous,  for  once  the  pouring  is  begun,  it  must 
be  continued  without  a  break  in  the  flow  until  the  mold  is  full, 
or  otherwise  the  casting  will  cool  unevenly.  It  required  a  big 
melting  capacity  to  heat  enough  metal  all  at  once,  and  be- 
sides it  is  no  small  job  to  convey  this  from  the  point  of  melt- 
ing to  the  mold. 

Three  overhead  traveling  cranes  were  pressed  into  service, 
and  it  was  arranged  for  each  crane  to  handle  two  huge  ladles 
from  which  the  liquid  metal  was  poured  into  the  mold.  Hav- 
ing solved  the  method  of  transporting  the  metal,  the  next 
step  was  to  arrange  a  time  schedule  for  filling  and  pouring 
from  the  ladles.  The  force  of  employees  was  carefully  in- 
structed as  to  the  system  and  everything  moved  with  mili- 
tary precision,  each  ladle  being  given  a  number  and  their 
movement  arranged  so  that  while 
any  three  ladles  were  at  the  form 
pouring,  the  other  three  were  at 
the  furnaces  being  filled.  Thus  the 
flow  was  kept  continuous  until  the 
pour  holes  showed  the  mold  to  be 
filled  completely. 

In  machining  the  big  casting 
more  difficulties  had  to  be  sur- 
mounted and  firstly  the  joints 
where  the  two  halves  came  to- 
gether had  to  be  smoothed  down  to 
a  very  minute  exactness.  A  large 
draw  shaper  specially  built  to  do 
such  jobs  was  employed  for  this 
part,  after  which  a  big  vertical 
boring  mill  was  called  upon  to  ma- 
chine the  hub  and  to  turn  down  the 
diameter  to  its  proper  size.  Of 


course,  for  these  luring  mill  oper- 
Meklng  the  mold  tor  catting  the  two  halvee  of  the  huge  wheel  simultaneously  ations,    the    halves    were  joined. 
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Stanley  Steamer  Has  Radiator  Condenser 


0. 


Wheclbase  Increased 
10  Inches — 
Drilled  Burner 
Replaces  Slotted  Type 
— Brakes 
Enlarged — Many 
Refinements 


The  new  Stanley  steam  car  which  differ*  radically  from  the  prevloue  product  of  the  company 


BY  adding  10  inches  to  the  wheclbase  and  placing  a 
V-shaped  honeycomb  radiator  at  the  forward  ex- 
tremity, the  Stanley  Motor  Carriage  Co.,  Newton, 
Mass.,  has  entirely  changed  the  outward  appearance  of  its 
new  product  In  spite  of  this  exterior  revamping,  the  funda- 
mental principles  of  Stanley  construction  are  maintained  in 
the  new  model,  although  a  great  number  of  refinements  cal- 
culated to  increase  the  efficiency  of  the  vehicle  have  been 
added. 

Drilled  Burner  Used 

One  of  the  most  important  features  of  the  new  car  is  the 
drilled  burner  used  instead  of  the  former  slotted  type.  By 
the  use  of  this  new  burner  the  Stanley  company  has  found  it 
possible  to  secure  30  per  cent,  more  power  from  the  same 
boiler  than  that  used  last  season.  In  fact,  it  was  at  first  in- 
tended to  replace  the  boiler  of  last  year  by  a  larger  design, 
but  the  new  burner  has  worked  out  so  satisfactorily  that  the 
desired  amount  of  power  has  been  secured  without  any  in- 
crease in  tube  surface.  It  will  be  remembered  that  this  boiler 
is  a  vertical  fire  tube  of  750  1-2-inch  tubes.  A  minor  im- 
provement has  been  made  in  the  boiler,  also,  by  brazing 
the  tubes  on  the  inside,  thus  enabling  the  tubes  to  carry  ofT  a 
greuter  amount  of  heat  should  they  become  empty  through 
accident  and  thereby  greatly  decreasing  the  danger  of  burn- 
ing out  the  boiler. 

The  same  type  of  pilot-light  system  as  was  employed  in 
the  1914  model  710  Stanley  is  found  in  the  1!M5  model  720. 
This  is  an  independent  system  in  which  a  separate  source  of 
fuel  is  used  under  independent  pressure  and  under  ordinary 
circumstances  will  burn  for  about  4  days  without  attention. 

Automatic  Feed-Water  Control 

Another  refinement  which  will  be  found  in  the  new  car  is 
the  use  of  an  automatic  feed-water  control  for  increasing  or 
decreasing  the  supply  to  the  boiler.  The  hand  control  em- 
ployed on  former  Stanleys  is  continued  and  the  driver  is 
therefore  perfectly  free  to  adjust  the  woter  supply  accord- 
ing to  his  own  ideas.  Should  he  not  care  to  pay  any  atten- 
tion to  the  water  level  the  automatic  device  will  take  care 
of  this  for  him. 

Radiator  as  Condenser 

It  is  in  the  use  of  the  honeycomb  radiator  that  the  biggest 
change  has  been  made.  By  the  successful  employment  of  this 
type  of  condenser  the  car  may  travel  200  miles  on  one  filling 
of  the  24-gallon  water  tank.  Last  year  the  amount  of  water 
carried  for  a  trip  of  this  length  was  considerably  greater 


thereby  adding  much  to  the  weight  of  the  car.  The  success- 
ful use  of  a  radiator  condenser  has  been  a  stumbling  block  in 
the  way  of  steam-car  designers  for  a  long  time  due  to  the 
fact  that  since  the  lubricant  is  introduced  into  the  cylinders 
it  is  naturally  carried  with  the  steam  exhaust  into  the  radi- 
ator, forming  a  deposit  on  the  interior  surface  of  the  cooling 
medium,  thereby  rapidly  cutting  down  its  efficiency  and  soon 
clogging  the  entire  system. 

The  method  by  which  this  difficulty  has  been  solved  is  in 
the  use  of  a  graphite  lubricant  in  which  the  graphite  is  car- 
ried in  a  deflocculated  condition.  In  addition  to  this  only 
enough  oil  to  prevent  the  cylinders  from  rusting  is  introduced, 
1  gallon  sufficing  for  about  500  miles. 

I.i-f  t  Drive  Adopted 

Owners  of  former  models  of  Stanley  steam  cars  will  not 
note  a  great  difference  in  the  control  except  that  it  has  been 
shifted  to  the  left  side  in  response  to  public  opinion  as  exem- 
plified in  the  greater  number  of  cars  now  on  the  market.  The 
steering  gear  is  a  new  Warner  design  this  season  and  the 
brakes  are  14  by  2  inches,  which  is  a  larger  size,  although  the 
car  is  said  to  be  of  less  weight  due  to  the  use  of  an  aluminum 
body,  the  carrying  of  only  24  gallons  of  water  instead  of  40 
and  the  lighter  construction  in  the  body  itself.  Another 
feature  of  the  new  model  is  the  use  of  the  Splitdorf-Apple 
system  for  electric  lighting.  A  very  simple  installation  of 
this  has  been  made  as  it  has  been  geared  directly  to  the 
differential,  thereby  adding  only  one  moving  part,  the  arm- 
ature of  the  dynamo. 

I'umps  Driven  from  Axle 

Another  new  departure  from  previous  Stanley  practice 
is  to  drive  the  pumps  for  fuel  and  water  from  the  rear  axle 
instead  of  from  the  engine.  A  more  efficient  pump  has  been 
secured  and  one  in  which  noise  has  been  eliminated  by  having 
a  longer  stroke  at  one-quarter  engine  speed.  The  changing 
of  the  pumps  was  not  due,  however,  to  difficulty  with  the  en- 
gine installation  used  last  season,  but  was  a  necessity  to  meet 
the  changed  position  of  the  water  tank  which  is  considerably 
lower,  due  to  its  mounting  underneath  the  condenser.  In  the 
engine  itself  only  one  change  has  been  thought  wise,  and  this 
is  the  installation  of  plain  bearings  instead  of  ball  bearing* 
in  the  cross-head.  The  Stevenson  link  motion  for  the  valve 
has  been  continued. 

Detail  Refinements 

The  above  review  of  the  changes  are  the  most  radical 
departures  from  previous  practice  although  throughout  the 


Digitized  by  Google 


March  18,  1915 

chassis  other  detailed  refinements  will 
be  noted.  For  the  general  facta  of 
Stanley  construction  it  may  be  noted 
that  the  Stanley  Motor  Carriage  Co. 
builds  but  one  type  of  passenger  car, 
this  being  the  five-passenger  touring 
type  illustrated.  The  engine  is  rated  at 
20  horsepower,  although,  due  to  the 
characteristics  of  the  steam-propelled 
power  plant,  horsepower  is  merely  a 
question  of  steam  pressure  and  torque, 
a  question  of  the  steam  pressure  and 
point  of  cutoff.  Steam  is  admitted  to 
the  cylinder  for  about  one-quarter 
stroke  during  ordinary  running  and 
expanded  for  the  remainder  of  the 
strokes.  In  starting  the  links  arc 
shifted  over  and  steam  is  admitted  for 
practically  the  entire  stroke.  There 
are  only  two  positions  utilized  on  the 
Stevenson  link  motion  in  this  engine. 

Narrow  Turning  Radius 

The  wheelbase  of  the  new  design  is 
130  inches,  but,  due  to  the  use  of  the  V- 
radiator,  it  has  been  found  possible  to 
narrow  the  frame  at  the  front  end,  al- 
lowing a  shorter  turning  radius  than 
the  previous  model  which  was  10  inches 

shorter.  The  engine  is  bolted  rigidly  to  the  rear  axle  arid  is 
braced  from  the  front  of  the  engine  back  to  the  mounting, 
thus  making  a  single  unit  of  the  engine,  differential  and  rear 
axle.  The  suspension  of  the  car  is  unique  in  that  the  body 
rests  on  a  built-up  platform  made  up  of  the  two  axles  and 
perch  rods  through  which  the  drive  passes. 

The  unit  formed  by  the  engine  differential  and  rear  axle 
is  attached  to  the  car  by  a  three-point  suspension  method, 
•=ach  of  the  points  of  attachment  being  an  oscillating  bearing. 

The  frame  is  of  channel  steel  and  the  springs  are  semi- 
"lliptic  front  and  elliptic  rear.  The  rear  axle  is  carried  on 
Timken  bearings  and  the  front  is  also  a  complete  Timken 
unit. 

Blow -Oh*  Valve  on  Radiator 

In  operation,  the  water,  which  is  the  medium  of  power, 
passes  through  the  following  cycle.  From  the  water  tank  it 
pusses  through  the  feed  water  heater,  thence  to  the  boiler 
and  in  the  form  of  steam  passes  into  the  cylinder  where  it 
expands.  The  exhaust  steam  from  the  engine  passes  into 
the  radiator  and  is  condensed  there,  the  water  immediately 
draining  into  the  tank  below,  so  that  when  the  steam  ceases 
to  pass  into  the  radiator,  the  latter  becomes  empty  and  dry. 
An  overflow  pipe  in  the  top  of  the  water  tank  allows  any 
steam  coming  into  it  to  escape  and  on  the  radiator  a  blow-off 
valve  set  at  a  very  low  pressure  prevents  this  unit  from  being 
subjected  to  any  injurious  internal  pressure.  While  running 
at  an  ordinary  speed  on  fairly  level  roads,  very  little  steam 
is  ejected  from  the  water  tank. 

Electric  Lighting  System 

The  price  of  the  model  720  complete  with  full  equipment 
is  $1,976  f.  o.  b.  Newton.  The  body,  as  stated,  is  full  aluminum 
five-passenger  fore-door  design.  The  doors  are  19  inches  in 
front  and  20  inches  rear.  The  front  seat  is  44  inches  wide  and 
18  inches  front  to  rear.  The  cushions  are  8  inches  deep.  The 
rear  seat  is  48  inches  wide,  20  inches  from  front  to  back  and 
has  10-inch  cushions.  The  tonneau  space  is  30  inches  from 
the  back  of  the  front  seat  to  the  front  of  the  back  seat.  A 
one-man  top,  side  curtains,  clear-vision  windshield,  and  the 
electric  lighting  system  with  a  Willard  fi-volt  80-ampere  bat- 
tery and  a  full  set  of  lamps  are  included  with  the  equipment. 
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Above— Elevation  of  new  Stanley  steam  car  chassis,  showing  new  radiator-condenser 
Lower — Plan  view  or  the  new  Stanley,  showing  layout  of  radiator-condenser,  boiler,  engine 
and  drive  members 

The  body  and  wheels  are  a  dark  blue  with  fine  gray  striping, 
while  the  running  gear  is  black,  an  attractive  combination. 

Boiling  Point  Standard  for  Gasoline? 

New  York  City,  March  12— The  Standard  Oil  Co.  has  en- 
tered upon  a  campaign  to  educate  the  public  to  gauge  its  fuel 
not  by  specific  gravity  or  rather  by  Baume,  but  by  boiling 
point  instead.  The  first  gun  in  the  campaign  sounded  re- 
cently when  an  almost  inconspicuous  note  appeared  simul- 
taneously in  a  number  of  newspapers  throughout  the  country. 
This  was  labeled  S.  O.  Gasoline  Reader  No.  1,  which  would 
indicate  that  it  is  to  be  followed  by  others  of  a  similar  nature. 

Thin  points  out  that  gasoline  of  low  gravity  really  Is  more 
d  »-s  i  rn  ble  than  gasoline  of  high  gravity,  because  It  contains  a 
greater  number  of  heat  units  and  therefore  ha*  more  latent  power, 
ami  that  boiling  point  is  the  only  true  tent  of  the  quality  of 
gasoline  Intended  as  fuel  for  Internal  combustion  engine*. 

With  the  first  of  these  contentions,  the  Independent  pmducvra 
would  seem  to  have  no  quarrel .  they  do  nut  attempt  to  controvert 
this  physical  fact.  But  the)  are  by  no  means  agreed  that  boiling 
point  m  the  particular  way  in  which  It  is  referred  to  by  the 
Standard  (III  tVui|Mtnv  can  Ik-  used  as  an  accurate  Indication  uf 
the  quality  of  fuel 

The  independents  point  out,  for  example,  that  the  initial  boiling 
point  and  the  final  bolliiiK  point  are  entirely  different  factors,  and 
that  both  should  be  URed  as  a  gauge  of  quality  Thi-*e  iwo  tern- 
iwraturcs  should  be  nearly  equal.  Mate  the  independents,  to  Indicate 
that  gasoline  la  of  good  quality.  And  this  contention  Is  upheld 
by  the  Standard,  which  states  In  its  notice:  "The  first  requisite 
of  a  motor  fuel  Is  that  it  be  a  homogeneous,  strnight-distillcd 
product."  This  means  the  gasoline  which  Is  obtained  from  a 
straight  cut  of  one  fraction  of  the  crude  during  the  process  of 
distillation.  In  other  words,  it  is  irnposaible  to  obtain  a  truly 
homogeneous  mixture  by  adding  high  gravity  gasoline  to  low 
gravity  gasoline  In  order  to  raise  the  average  gravity. 

It  Is  pointed  nut  by  the  Independents  that  there  is  no  di faculty 
in  obtaining  a  low  Initial  boiling  point  with  blended  gasoline  of 
this  kind.  Hut  when  gasoline  Is  blended,  the  lighter  fuel  Is  used 
up  first  and  the  residue  contains  a  certain  percentage  of  heavy  oil 
and  carbon,  the  first  causing  difficulty  In  starting  and  the  last 
causing  de|insll.  It  is  the  presence  of  these  heavier  fractions  which 
raises  the  final  boiling  point  From  which  it  becomes  clear  that 
It  Is  the  final  boiling  iiolnt  tempernture.  rather  than  the  Initial 
boiling  point  temperature,  which  should  hf  u-ed  as  h  gauge 

The  Standard  OH  Co.  states  that  typical  figures  fur  average 
motor  fuel  would  be  an  initial  boiling  point  of  II"  degrees  F  mid  a 
final  boiling  point  of  iiIhjuI  J4l>  degrees  F.  These  are  for  "straight 
distilled"  gasoline.  "Blended"  gasoline  rftaj  boil  at  as  low  a  lem- 
IKrature  ns  To  degrees  or  *»  degrees  F.  but  the  tlti.tt  bulling  point 
llltelv  will  !>■•  .is  high  as  .'.nil  degrees  F 
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Herff-Brooks  Adds  a  Small  Four  Chassis 


New  Car  Has  106-Inch  Wheclbase, 
and  Block  Motor — Model  25  Brings 


Vacuum  Fuel  Feed 
Line  to  Three  Cars 


Three-quarter  view  of 
Herff-Brooks  (mall  four 
chasala.  showing  layout 
of  control  units 


Four-cylinder  block  motor  used  In  new  Herff-Brooks  small  four, 
showing  mounting  of  fan,  gearbox,  etc.  Note  Atwater  Kent 
distributer 

TO  supplement  the  six  and  four-cylinder  cars  put  out  by 
the  Herff-Brooks  Corp.,  Indianapolis,  Ind.,  a  new  small 
four  has  been  announced  under  the  name  of  model  25. 
This  car  is  in  the  low-priced  class  marketing  in  touring  form 
with  all  equipment  at  $7(15. 

Five-Passenger  Design 

Although  essentially  of  light  car  type,  this  car  is  of  ample 
siie  to  carry  five  passengers,  having  a  106-inch  wheelbase  and 
a  power  plant  of  sufficient  dimensions  to  carry  the  consequent 
weight.  The  motor  is  a  Perkins  design,  having  its  L-head 
cylinders  cast  in  a  block.  The  bore  is  3.25  inches  and  the 
stroke  4.5.  Referring  to  the  accompanying  illustration,  it 
will  be  noted  that  the  valves  are  on  the  left  side  and  are 
covered  by  two  plates  which  are  re- 
movable by  the  use  of  two  large  cam 
screws. 

The  motor  is  of  clean  exterior  ap- 
pearance having  the  intake  and  marii- 
folds  contained  in  a  single  casting.  The 
carbureter  is  quite  high  and  although 
on  the  same  side  as  the  valve  cover 
plates,  it  does  not  interfere  with  their 
removal  and  still  allows  an  accessible 
arrangement  of  the  carbureter  adjust- 
ments and  mounting. 


box  which  bolts  directly  against  the  crankcase  bell  housing 
is  also  of  the  same  material.  Cooling  is  by  thertno-syphon 
and  the  radiator  is  tubular  in  form.  Ignition  is  by  a  single- 
battery  system  with  an  Atwater  Kent  distributer.  The  car- 
bureter is  a  Holley  and  is  bolted  directly  to  the  manifold 
flange  without  any  separate  interposed  header.  Throughout 
extreme  simplicity  is  used  in  all  the  connections.  The  casting 
which  contains  the  intake  nnd  exhaust  manifold  is  bolted 
directly  against  the  cylinder  casting  by  stud  bolts,  and  the 
fan  bracket  is  held  in  place  by  two  bolts  which  are  simply 
elongated  timing  gear  housing  bolts. 

The  clutch  is  a  leather-faced  cone,  having  engaging  springs 
beneath  the  leather  facing.  It  transmits  the  power  of  the 
motor  to  a  three-speed  selective  gearset  mounted  in  the  same 
housing  with  the  clutch.  The  gears  in  the  gearset  are  nickel- 
steel  and  the  bearings  on  the  main  driveshaft  of  the  gearbox 
are  New  Departure  ball.  The  drive  is  taken  by  shaft  through 
two  universal  joints  through  a  Salisbury  floating  rear  axle 
equipped  with  both  ball  and  roller  bearings.  The  wheels  are 
artillery  design  of  hickory  and  are  fitted  with  30  by  3  1-2 
Goodyear  tires  on  demountable  rims. 

Vacuum  Fuel  Feed 

The  gasoline  feed  is  by  the  Stewart  vacuum  system  carry- 
ing the  main  gasoline  tank  at  the  rear  in  the  customary  man- 
ner and  feeding  to  the  carbureter  by  gravity  from  a  small 
tank  placed  behind  the  dashboard.    Disco  starting  and  light- 


 \     - ■  H        -  ■          '  - 

.  J 

■ 

Three-Point  Suspension 

The  power  plant  is  a  unit  with  three- 
point  suspension.  It  has  an  aluminum 
crankcase  and  the  housing  of  the  geur- 


The  new  Herff-Brooks  small  four  five-passenger  touring  car 
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ing  is  part  of  the  equipment  in- 
cluded in  the  fixed  price.  The 
brakes  are  in  two  sets,  both  acting: 
on  the  rear  wheel  drums,  the  serv- 
ice being  an  external  contractinK 
design  operated  by  pedal  and  the 
emergency  controlled  by  hand  lever. 
This  brake  is  internal  expanding. 
The  front  axle  is  a  drop-forged  I- 
bcam  carrying  the  spring  pads  for 
the  semi-elliptics  as  a  unit.  The 
rear  spring  suspension  is  by  canti- 
lever. 

The  tread  is  standard  50  inches, 
the  wheelbase  106  inches  and  the 
body  is  finished  in  black  with  run- 
ning gear  of  the  same  color.  The 
wheels  are  natural  wood  finish. 
The    equipment    includes  electric 

starting  and  lighting,  head,  tail  and  dash  lamp,  electric  horn, 
one-man  mohair  top,  two-piece  ventilating  windshields, 
Stewart  speedometer,  demountable  rims,  one  extra  rim,  robe 
rail,  tire  irons,  tire  straps,  tire  repair  kit.  tool  kit,  jack,  pump 
and  other  usual  equipment. 

Automobile  Trades  Assn.  of  Colorado  Formed 

Denver,  Col.,  March  12— The  Automobile  Trades  Assn.  of 
Colorado  has  been  incorporated  by  the  following  six  Denver 
dealers  in  automobiles  and  accessories:  W.  W.  Barnett,  R.  C. 
Peete,  Tom  Botterill,  R.  R.  Hall,  J.  D.  Quinn  and  E.  H.  Bull. 
The  chief  objects  of  the  organization  are  to  encourage  cordial 
relations  and  active  co-operation  for  mutual  benefit  among 
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all  Colorado  dealers  in  automobiles  and  allied  lines,  to  im- 
prove trade  methods  and  practices,  to  gather  and  dispense 
useful  information  for  advancing  efficiency  in  the  establish- 
ments of  members,  to  establish  and  maintain  a  credit  bureau, 
to  give  each  branch  of  trade  represented  better  chances  for 
development,  to  affiliate  and  co-operate  with  other  trade  or- 
ganizations throughout  the  United  States,  to  secure  con- 
certed action  relative  to  legislative  matters  affecting  the 
industry,  etc. 

The  officers  are  as  follows:  President,  C.  T.  Bruckman; 
first  vice-president,  J.  W.  Foster;  second  vice-president,  EL  P. 
Sebolt;  treasurer,  Tom  Botterill;  secretary,  R.  C.  Peete. 
Headquarters  were  opened  yesterday  in  the  Majestic  Building 
in  this  city. 


20,000,000  Feet  of  Brake  Lining 


A PORTION  of  automobile  make-up 
that  is  perhaps  seldom  thought 
about  is  the  brake  lining;  if  one  thinks 
of  it  at  all  it  is  as  a  petty  detail,  yet  the 
manufacture  of  woven  asbestos  material 
for  lining  automobile  brakes  has  become 
quite  a  large  industry.  There  are  now 
in  use  something  like  2,000,000  auto- 
mobiles in  this  country  alone,  and  there 
are  only  a  few  that  have  not  woven  lin- 
ing in  the  brakes,  so  there  is  at  least 
20,000,000  feet  of  brake  lining  in  use,  for 
the  average  length  taken  to  line  all  four 
brakes  would  not  fall  far  short  of  10  feet. 

Tremendous  Production 

Every  driver  knows  that  the  linings  of 
the  brakes  are  not  expected  to  last  for 
more  than  a  certain  number  of  thousands 
of  miles,  and  few  cars  find  their  way  to 
the  junk  heap  till  they  have  used  up  a 
good  many  linings  and  relinings,  which 
means  that,  allowing  for  the  new  cars 
being  made  in  the  factories  and  the  old 
cars  in  the  repair  shops,  the  annual  con- 
sumption of  brake  lining  is  probably 
about  equal  to  the  total  amount  in  use. 
It  is  easy  to  sec  that  the  production  of 
even  1,000,000  feet  of  brake  lining  is  a 
fair  undertaking,  let  alone  20,000.000; 
that  such  an  output  must  give  employ- 
ment to  many  men,  call  for  a  deal  of 
capital  investment  and  be  a  large,  inter- 


esting business.  The  huge  total  quantity 
explains  why  so  many  different  concerns 
have  entered  the  field  and  accounts  for 
the  size  of  the  principal  specializing 
factories. 

How  Brake  Lining  Is  Woven 

Brake  lining  is  woven  on  a  loom  just 
like  any  other  kind  of  ribbon,  only  in- 
stead of  using  threads  of  cotton  or  silk, 
each  strand  is  a  strong  brass  wire 
covered  with  asbestos.  Weights  or 
springs  put  a  heavy  pull  on  each  thread 
and  the  shuttles  oscillate  to  and  fro, 
weaving  the  strands  together  as  they  arc 
drawn  slowly  through.  This  work  calls 
for  looms  of  heavy,  strong  construction, 
and  the  hard  nature  of  the  threads  is 
troublesome  in  several  ways,  one  of  the 
greatest  difficulties  having  been  to  ensure 
the  width  and  thickness  of  the  lining 
within  fine  limits.  Experience  has  now 
made  it  possible  to  work  to  thousandths 
of  an  inch  on  the  weaving,  while  small 
errors  on  the  material  as  it  comes  from 
the  looms  can  be  corrected  in  the  rolling 
process  which  follows.  This  rolling  has 
for  its  purpose  the  consolidation  of  the 
material,  which  comes  from  the  rolls  even 
harder  than  it  left  the  looms. 

There  is  a  good  deal  of  difference  in 
the  kinds  of  asbestos  which  are  dug  up 
from  various  parts  of  the  earth's  sur- 


face, and  the  sort  preferred  for  brake 
lining  manufacture  is  that  in  which  the 
natural  threads  are  of  good  length. 
These  threads  are  twisted  around  the 
wire  center  by  automatic  machines,  the 
original  purpose  of  the  wire  being  to  net 
as  a  carrier  which  will  permit  the  close 
weaving  of  the  asbestos.  The  impreg- 
nation with  the  brown  binder  used  for 
most  linings  is  for  the  purpose  of  holding 
together  the  asbestos  after  it  is  woven, 
it  assists  the  wire  when  use  of  the  brakes 
wears  through  the  strands,  and  the  added 
stiffness  given  by  this  "glue"  makes  the 
lining  easier  to  cut,  drill  and  rivet  to  the 
brake. 

Apart  from  linings  for  brakes,  quite 
a  quantity  of  the  same  kind  of  material 
is  being  demanded  for  clutch  lining,  es- 
pecially for  dry  disk  clutches,  and  it  is 
now  customary  for  the  disks  to  be  made 
up  in  finished  form  from  lining  specially 
woven  for  the  purpose.  Of  course,  the 
cons  mption  of  clutch  lining  does  not 
compare  in  any  way  with  that  of  brake 
material,  but  it  is  considerable. 

It  is  often  assumed  that  one  brake  lin- 
ing is  much  the  same  as  another,  that  the 
different  makes  are  different  only  in 
name,  but  this  is  very  far  from  the  truth. 
There  arc  good,  bad  and  indifferent  ma- 
terials just  us  in  other  kinds  of  goods  and 
the  best  brands  cost  most  to  make. 
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Experiments  Show  Action  of  Mixtures 

Simple  Tests  with  Inexpensive  Materials  Clearly  Illustrate 
Action  of  Different  Combinations  of  Air  and  Gasoline  Vapor 


By  H.  S.  Webb 


AN  idea  of  the  behavior  of  rich,  lean  and  and  perfect 
mixtures  of  gasoline  vapor  and  air  when  burning,  and 
a  demonstration  of  the  fact  that  gasoline  vapor  is 
heavier  than  air,  which  must  be  taken  into  consideration  in 
ventilating  garages,  can  be  arrived  at  by  the  following  very 
simple  experiments.  These  experiments  are  not  dangerous 
in  the  least.  The  apparatus  is  shown  in  Figs.  1,  2  and  3. 
It  consists  of  a  metal  can,  such  as  a  medium  size  ordinary- 
baking  powder  can,  and  a  piece  of  sheet  inetiil  somewhat 
larger  than  the  can,  and  notched  at  the  edge.  The  zinc 
cup  of  a  dry  battery  will  answer  equally  as  well  as  a  can. 
The  top  of  the  can  is  not  needed.  The  gasoline  can  be 
handled  with  perfect  safety  if  put  into  a  small  oil  can, 
such  as  is  used  for  typewriters  and  sewing  machines. 

Temperature  a  Factor 

The  place  where  the  experiments  are  made  should  be  free 
from  draughts  of  air.  It  is  assumed  that  the  temperature 
is  about  the  same  as  that  of  an  office  or  living  room.  If 
the  temperature  is  higher,  the  vaporization  of  the  gasoline 
will  be  more  rapid  and  the  experiments  will  require  less 
time.  If  it  is  colder,  it  will  take  longer  for  the  gasoline 
to  vaporize,  but  the  can  can  be  kept  warm  by  burning  some 
additional  gasoline  in  it,  and  this  will  expedite  the  work. 
If  the  can  is  very  cold,  the  vaporization  is  apt  to  be  so 
slow  that  considerable  of  the  vapor  will  leak  out  unless 
the  cover  is  a  very  close  fit. 

The  quantities  of  gasoline  to  be  used  are  given  for  a  can 
about  'i  inches  in  diameter  by  5  inches  high.  Blow  into  the 
can  or  move  it  rapidly  through  the  air  after  each  experiment 
to  remove  the  burned  gases  after  the  flame  has  burned  out. 

1-  Set  the  can  on  a  table  so  as  to  stand  upright  and  drop 
two  large  drops  of  gasoline  into  it  on  the  bottom.  Let  it 
stand  15  or  20  seconds  for  the  gasoline  to  evaporate  or 
vaporize.  Then  apply  a  lighted  taper  or  splinter  of  wood 
long  enough  to  reach  down  to  the  bottom  of  the  can  readily. 
If  there  are  no  air  draughts  about  the  can,  the  light  will  have 
to  he  put  well  down  toward  the  bottom  before  the  vapor 
will  ignite.  If  the  vaporization  has  been  complete,  the  mix- 
ture will  burn  rapidly  with  a  blue  flame  and  a  gentle  puff 
or  explosive  sound. 

If  the  mixture  lights  near  the  top  of  the  can  it  is  probably 
on  account  of  air  curents  stirring  it  up.  In  such  a  case 
try  the  experiment  again,  but  put  the  sheet  metal  plate 
over  the  top  as  soon  as  the  gasoline  is  dropped  in, 
so  as  to  cover  the  can  closely  and  cut  off  air  draughts.  The 
notch  in  the  cover  should  be  beyond  the  can  so  as  to  leave 
no  opening.  I^eave  standing  half  a  minute  or  more,  then 
remove  the  cover  by  sliding  it  off  and  immediately  apply 
the  light.  Even  if  the  can  is  left  standing  several  minutes 
it  will  be  found  that  the  vapor  is  still  at  the  bottom  and 
will  not  ignite  till  the  light  is  put  well  down  into  the  can. 
If  it  lights  near  the  top.  try  again  with  less  gasoline.  With 
a  small  enough  quantity  of  gasoline,  and  the  can  closed 
air-tight  as  with  a  rubber  seal,  so  that  there  can  be  no 
possible  air  circulation  between  the  interior  and  exterior 
of  the  can,  the  vapor  will  remain  at  the  bottom  a  lor.g  time. 


2 — Put  two  drops  of  the  gasoline  into  the  can  again,  lay  the 
cover  on  so  there  will  be  no  leakage  and  shake  the  can 
while  holding  the  cover  in  place.  This  will  distribute  the 
gasoline  throughout  the  can  by  giving  it  a  circulation 
throughout  the  interior.  Continue  the  shaking  for  10  or  15 
seconds  and  at  the  end  of  the  time  when  the  mixture  is 
thoroughly  distributed,  place  the  can  on  the  table,  and  im- 
mediately slip  the  cover  off  and  apply  the  light.  The  mix- 
ture will  light  at  the  top  of  the  can  and  the  burning  will  be 
more  rapid  than  before. 

— Put  in  four  drops  of  gasoline,  lay  the  cover  on  the  can 
and  leave  for  2  or  3  minutes;  then  slip  the  cover  off  and 
apply  the  light.  The  mixture  will  ignite  at  or  near  the 
top  of  the  can.  The  burning  will  probably  be  more  gentle 
than  in  2,  especially  toward  the  finish. 

The  increased  amount  of  gasoline  produces  a  correspond- 
ingly greater  amount  of  vapor.  A  given  volume  of  air, 
us  a  cubic  inch,  can  absorb  only  a  certain  maximum  amount 
of  vapor,  just  as  water  cannot  dissolve  over  a  certain  amount 
of  salt.  The  vapor,  being  in  greater  quantity,  therefore, 
rises  higher  in  the  can. 

1 — Put  in  four  drops  again  and  follow  the  same  procedure 
as  in  2.  The  burning  will  be  more  rapid  than  in  any  of 
the  preceding  < 


Too  Rich— Incomplete  Combustion 

5 —  Put  in  ten  drops  and  proceed  as  in  2.  The  burning 
will  be  slow  and  the  flame  yellow  or  incandescent  part  of 
the  time.  This  is  because  there  is  more  vapor  than  the  air 
in  the  can  will  burn.  More  air  generally  circulates  into  the 
can  and  completes  the  burning,  although  there  may  not  be 
enough  circulation  in  some  cases  to  burn  all  of  the  gasoline. 

6—  Put  in  two  drops  of  gasoline  and  immediately  invert 
the  can  on  the  plate  so  that  it  is  closed.  Set  them  together 
on  the  table  so  that  the  notch  in  the  plate  projects  over 
the  edge  of  the  table,  the  can  still  inverted.  Let  them  stand 
for  ten  or  fifteen  seconds,  then  slip  the  can  over  the  plate 
so  as  to  cover  most  of  the  notch,  the  can  still  resting  on 
the  plate.  Apply  a  light  at  the  notch.  A  weak  explosion 
will  follow,  and  the  can  may  be  lifted  slightly  by  it.  This 
shows  increase  of  pressure  by  combustion;  also  that  the 
vapor  of  gasoline  settles  to  the  bottom  of  the  can. 

7—  Put  in  four  drops  and  proceed  as  in  6.  The  explosion 
will  probably  be  stronger  than  in  the  case  of  6. 

8—  Put  in  four  drops  again,  cover  the  can  and  shake. 
Then  place  the  inverted  can  on  the  table  as  before  and  light 
immediately.  The  explosion  will  probably  be  stronger  than 
in  any  other  of  the  experiments. 

!»— Put  in  ten  drops  of  the  gasoline.  Otherwise  repeat  8. 
The  explosion  will  be  gentle,  and  the  flame  shot  out  will  be 
white  or  yellow,  part  of  the  time.  Immediately  apply  the  light 
again  if  the  flame  does  not  continue  around  the  edge  of  the 
can;  a  second,  but  less  strong,  explosion  will  follow.  This 
enn  generally  be  repeated  several  times.  Sometimes  a  second 
explosion  will  immediately  follow  the  first  of  its  own  accord. 

The  cause  of  the  second  explosion  in  either  case  is  that 
there  is  more  \ npor  than  the  air  will  burn  at  first.  After 
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the  first  explosion  the  immediate  cooling  of  the  hot  gases 
still  in  the  can  draws  in  fresh  air  and  a  second  combustible 
mixture  is  formed.  Sometimes  the  first  mixture  is  so  slow- 
burning  that  the  flame  is  still  continuing  in  the  upper  part 
of  the  can  when  the  gas  cools  and  contracts  enough  to  draw 
in  the  fresh  air.  This  lingering  flame  ignites  the  fresh 
mixture. 

10 — Put  in  twenty  drops  or  more  of  the  gasoline.  Shake 
well,  invert  the  can  on  the  table  with  the  notch  covered 
by  the  can  as  before,  and  apply  the  light.  The  mixture 
will  ignite  quietly  around  the  lower  part  of  the  can  where 
it  is  leaking  out,  and  burn  quietly.  It  will  not  explode  on 
account  of  being  too  rich  to  burn  before  it  is  diluted  with  air. 

Alcohol  Slower  to  Vaporize 

The  experiments  can  be  carried  out  with  alcohol,  but  more 
alcohol  will  have  to  he  used  and  longer  time  allowed  for 
vaporization.    The  flame  will  always  be  blue  with  alcohol. 

Conclusions 

The  first  and  sixth  experiments  show  that  gasoline  vapor 
remains,  or  settles,  to  the  bottom  of  the  inclosing  space.  It 
is  evident,  therefore,  that  a  room  cannot  be  ventilated  so 
as  to  carry  off  gasoline  vapor  by  openings  at  the  ceiling; 
but  that  openings  through  the  floor  or  under  the  bottom 
of  a  door  will  allow  the  vapor  to  pass  out.  The  room 
can  also  be  ventilated  by  a  flue  whose  bottom  opening  is  at 
the  floor  when  there  is  a  current  of  air  passing  up  through 
the  flue.  There  may  be  no  natural  draught  up  the  flue 
in  damp,  heavy  weather,  so  it  must  then  be  induced  by 
tome  artificial  means,  as  a  fan  or  steam  coil  in  the  flue. 

The  second  and  fourth  experiments  show  that  air  cur- 
rents will  carry  the  vapor  through  the  entire  body  of  the 
air  in  the  enclosed  space,  and  that  the  entire  volume  will 
become  a  combustible  mixture  if  the  right  proportion  of 
gasoline  is  vaporized. 

The  seventh  and  eighth  experiments,  compared  with  the 
sixth  and  ninth,  show  that  increasing  the  amount  of  gasoline 
from  a  minimum  up  to  a  certain  extent  also  increased  the 
strength  of  the  explosion,  but  that  an  excessive  amount  of 
gasoline  not  only  docs  not  give  a  stronger  explosion,  but  a 
weaker  and  slower  burning  one. 

The  tenth  experiment  Rhows  that  a  very  rich  mixture 


Apparatus  consisting  of  a  tin  can  and  cover  with  a  notch  cut  In  It 
necessary  for  these  experiments 

will  not  explode  at  all.  If  the  mixture  were  entirely  cut 
off  from  communication  with  the  outside  air,  as  in  an  engine 
cylinder,  it  would  not  even  ignite.  As  the  experiment  is 
carried  out  there  is  always  a  small  proportion  of  combustible 
mixture  where  the  air  and  rich  mixture  meet  and  the  light 
is  applied. 

It  will  be  found  that  when  there  is  not  an  excess  of 
gasoline  vapor  present  so  as  to  cause  a  yellow  flame,  the 
blue  flame  will  scarcely  affect  the  brightness  of  the  metal 
of  a  polished  can.  But  when  the  over-rich  mixture  iB  burned 
with  the  accompanying  yellow  flame,  there  will  be  a  decided 
black  deposit  of  carbon  on  the  sides  of  the  can. 


Recent  Court  Decisions — Must  Pay  for  Injuries 


By  George  F.  Kaiser 


T  N  Wisconsin  a  party  in  a  law  suit  who  desires  a  jury 
•    must  pay  a  $12  fee. 

A  motor  company  recovered  a  judgment  of  $93.35  for  re- 
pairs and  storage  of  an  automobile.  The  court  held  that 
the  Wisconsin  statute  providing  that  the  party  who  demands 
a  jury  must  pay  $12  as  a  jury  fee,  which  he  may  recover 
from  the  other  party  if  he  is  successful  in  the  action,  is 
not  an  unreasonable  regulation  of  the  right  to  a  jury  trial 
guaranteed  by  the  Constitution,  which  provides  "Every  per- 
son .  .  .  ought  to  obtain  justice  freely  and  without  being 
obliged  to  pay  for  it." — Reliance  Auto  Repair  Co.  i<».  Nugent, 
149  N.  W.  (Wisconsin)  377. 

15  M.  P.  H.  Negligent  on  Slippery  Streets 

A  livery  man  sued  a  motorist  for  damages  arising  out  of 
a  collision  between  an  automobile  and  a  team  and  carriage. 
One  horse  was  killed  and  the  carriage  and  harness  were 
damaged.  The  automobile  was  also  considerably  damaged. 
The  livery  man  recovered  a  judgment  for  $250.  The  auto- 
mobile was  going  west  at  a  speed  of  15  to  20  miles  per  hour 
and  the  carriage  was  going  north.  The  automobile  skidded 
and  nearly  turned  over,  crashing  into  the  team  and  carriage. 


The  court  held  that,  as  the  accident  happened  at  the  inter- 
section of  streets  where  there  was  a  great  deal  of  traffic, 
knowledge  on  the  part  of  the  operator  of  the  automobile  that 
the  streets  were  wet  and  slippery  was  evidence  that  the  ac- 
cident was  his  fault. — Right  vs.  Young  and  Warnock,  170 
&  W.,  26. 

Insurance  Compnny  Pays 

A  motor  car  owner's  right  of  recovery  on  a  theft  policy 
was  upheld  in  a  recent  New  York  decision. 

The  action  was  on  an  insurance  policy  on  the  ground  that 
the  car  was  stolen  and  afterwards  destroyed. 

The  car  had  been  taken  to  a  paint  shop  to  have  some  work 
done  upon  it.  The  painter's  brother  took  the  car,  after  he 
had  asked  for  permission  to  use  it  and  been  refused,  and, 
while  he  was  driving  it  had  an  accident  in  which  it  was 
destroyed. 

The  court  held  that,  as  the  policy  insured  the  owner 
against  loss  by  theft  of  any  person  other  than  those  in  the 
employ,  service,  or  household  of  the  insured,  the  insurance 
company  was  liable  and  would  have  to  pay. — Troy  Automo- 
bile Exchange  vs.  Home  Insurance  Co.,  149  N.  Y.  S.,  978. 
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Resta  s  Generalship  Won  Vanderbilt 

Rough  Course  Kept  Speed  Low  but  Brings  Out 
Skill  of  the  Drivers— Police  Work  Well  Done 


By  A.  G.  Waddell 


SAN  FRANCISCO,  CAL.,  March  8— For  the  seventh 
time  a  foreign  -built  car  has  won  the  Vanderbilt  Cup. 
The  rourse,  with  its  rough  planks  and  sharp  turns,  pro- 
vided a  thorough  test  for  both  driver  and  car,  and  Rest*  and 
his  Peugeot  are  deserving  of  much  praise.  While  the  Grand 
Prize,  raced  over  the  same  course  last  Saturday,  was  more 
a  race  of  drivers'  endurance  than  of  the  speed  of  machines, 
the  Vanderbilt  combined  both.  The  distance  called  out  every 
ounce  of  pluck  and  tight  in  the  drivers,  and  the  speed  attained 
gave  an  opportunity  for  the  carefully-wrought  mechanism 
to  show  its  worth. 

Compared  to  the  87.8  miles  per  hour  averaged  by  Pullen  in 
the  Corona  road  race  last  November,  the  H7.ft  miles  averaged 
by  Resta  looks  puny.  But  even  those  who  have  seen  nothing 
but  a  map  of  the  course  realize  that  to  attain  this  speed  the 
drivers  must  have  been  forced  to  travel  at  close  to  80  miles 
an  hour  on  the  straightaways.  And  when  it  is  known  that 
the  longest  of  these  is  less  than  a  mile,  some  conception  of 
what  t>7  miles  an  hour  means  can  be  had.  Add  to  this  two 
right-angle  turns,  a  sharp  loop  around  a  status,  a  45-degree 
turn  following  a  straightaway  and  some  thousands  of  bumpy 
planks  which  floor  a  hairpin  curve  and  you  have  a  fair 
geometrical  picture  of  the  Exposition  track. 

Someone  said  that  the  course  was  the  finest  in  America 
for  the  reason  that  it  required  great  skill  on  the  part  of  the 
driver.  But  it  requires  more  than  mere  skill.  Any  skilful 
driver  could  get  around  the  course  without  trouble  if  he  took 
his  time,  but  if  he  made  the  round  at  a  nO-mile  an  hour 
pace  he  would  have  to  add  to  skill  a  dash  of  daredeviltry. 


The  man  who  mentally  pictures  smash-ups  when  his  car 
begins  to  skid  has  no  place  on  the  Exposition  course.  The 
harest  whisper  of  fear  in  the  mind  of  the  driver  would  he 
cause  for  an  accident. 

No  delays  or  hitches  discontented  the  spectators  at  the 
Vanderbilt.  The  race  had  been  set  at  12:30,  instead  of  10:30, 
early  in  the  week.  By  10  o'clock  over  18,000  spectators  had 
paid  admissions  to  the  grounds  and  by  noon  the  number  had 
risen  to  50,000.  Before  the  race  was  done  100,000  people 
had  gathered  along  the  track.  Without  the  excellent  polic- 
ing furnished  by  the  soldiers  from  the  Presidio  accidents 
to  the  spectators  would  have  been  inevitable.  In  pluce  of  the 
call  of  "car's  coming"  and  a  scurrying  and  running  to  clear 
the  track,  the  course  was  always  clear  and  at  the  most 
dangerous  corners  spectators  were  held  15  feet  from  the 
track.  The  courteous,  efficient  work  of  the  .'14H  guurds  was 
a  credit  to  both  the  army  and  the  Exposition  officials. 

Shortly  after  the  start  Mrs.  William  K.  Vanderbilt,  wife 
of  the  donor  of  the  cup,  entered  the  stand  and  became  an 
enthusiastic  spectator.  Her  box  was  directly  above  that 
occupied  by  Governor  Johnson.  Mayor  Rolph,  of  San  Fran- 
cisco, was  as  excited  as  a  small  boy  and  found  that  even 
his  office  could  not  move  the  guards.  The  mayor  arrived 
late,  just  after  Starter  Fred  Wagner  had  given  orders  that 
no  one  should  be  allowed  to  cross  the  track.  The  obdurate 
guard  refused  to  be  moved  by  the  dignity  of  silk  hat  and 
a  swallow-tail,  so  Wagner  came  to  the  rescue. 

It  was  rather  odd  that  Resta,  winner  of  the  cup,  and  De 
Palma,  twice  holder  of  the  trophy,  should  lie  in  the  first 
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Ralph   DcPjIma   In  his 


three  to  start.    The  Chevrolet  which  started  with  them 

went  out,  but  the  first  two  of  the  thirty-one  that 

finished  in  the  money.    The  pace  for 

was  terrific.    Tom  Alley  evidently  hoped 

lead  und  then  settle  down  to  a  steady 

end  he  tore  around  the  course  at  an 

to  75  miles  an  hour  for  five  laps,  or 

about  20  miles.    The  pace  was  too 

{Treat.    Alley  soon  found  it  out  and 

settled  down  to  a  more  sane  speed. 

AH  this  time  Resta  hummed  along, 

not  in  the  least  worried  over  the 

burst  of  speed  by  the  Duesenberg. 

He  was  apparently  concerned  with 

but  one  thing — to  keep  his  Peugeot 

running  steadily  at  an  even  pace. 

That  he  accomplished  this  may  well 

be  seen  from  the  time  reports  which 

show  Resta  continually  in  the  front 

after  Tom  Alley  settleddown. 

Rickenbacher,  in  the  Maxwell,  also  had  his  burst  of  speed 
at  the  first  and  then  went  out.  He  was  the  first  to  make  a 
round  of  the  course  and  for  a  time  he  and  Resta  engaged  in 
a  brush  which  provided  some  pretty  racing  on  the  straight- 
aways. But  Resta's  tactics  were  different  from  Kicker, 
bacher'x.  Rickenbacher  was  out  to  pass  the  foreign  d river 
and  to  lap  him;  Resta  was  content  to  speed  up  only  enough 
to  keep  himself  abreast  of  his  competitor  and  not  to  pass  him. 
Resta  appeared  to  drive  with  his  eyes  on  a  stopwatch,  Ricken- 
bacher with  his  eyes  on  the  car  ahead  of  him. 

Then  Pullen  drew  into  the  contest  and  began  with  Resta 
a  forty-lap  brush  which  called  cheer  after  cheer  from  the 
spectators.  But  the  story  was  much  the  same.  Resta  would 
not  be  drawn  out  into  a  too  dangerous  pace.  He  held  his 
own  and  was  satisfied.  He  was  racing  against  time,  not 
against  cars.  DePalma  seemed  to  feel  much  the  same  way 
about  the  contest.  He  was  wise  enough  to  know  that  great 
speed  was  foolish.  He  drove  smoothly  and  carefully,  always 
alert,  but  taking  no  unnecessary  chances  and  coming  in  for 
the  money  when  many  of  his  more  reckless  race-mates  were 
lying  wrecked  along  the  course. 

Shortly  after  Pullen  had  begun  his  fight  with  Resta,  Ruck- 
stell  worked  up  into  a  position  where  he  could  contend  with 
the  winner.  The  safe  lead  that  Resta  had  attained  by  this 
time  made  him  pay  even  less  attention  to  Ruckstell  than  he 
had  to  Pullen.  Ruckstell's  efforts  came  to  naught,  however, 
for  in  the  seventy-second  lap  he  broke  an  axle  and  went  out. 

It  was  then  that  Wilcox  and  his  Stutz  had  their  big 
chance  and  took  advantage  of  it  with  a  great  burst  of  speed. 
He  overhauled  Pullen  and  gained  second  place  at  the  finish 


Mercedes  having  a  brush  with  Resta  in  the  Peugeot.  DePalma 
finished  fourth 

of  the  race  because  of  the  time  allowance  given  for  the  start. 

Carlson  had  trouble  all  through  the  race  with  a  leaky 
radiator  and  lost  valuable  minutes  at  the  pita  in  an  attempt 
to  repair  it.  The  attempt  was  useless  and  several  stops 
were  made  for  water. 

Much  favorable  comment  was  caused  by  the  performance 
of  the  Overland,  which  finished  twelfth.  The  Overland  was 
the  lowest  priced  car  in  the  race  and  finished  without  a  single 
stop  for  mechanical  adjustment. 

Hay  Embankment  a  Save  Lives 

Again  the  hay  embankments  at  the  turns  and  angles  proved 
their  worth.  Edward  O'Oonnell  and  P.  Henderson,  driver 
and  mechanician  of  the  wrecked  Duesenberg,  owe  their  lives 
to  a  bale  of  hay.  When  their  car  struck  the  sand  in  front  of 
the  Indiana  State  building  it  began  to  do  a  fantastic  dance, 
skidded  wildly  from  side  to  side  for  200  feet  down  the  track. 
When  O'Donnell  and  Henderson  realized  that  the  car  was 
bound  for  the  side  of  the  track  and  that  a  turn-over  was 
inevitable,  they  crouched  in  the  cowl  of  the  car  and  threw 
as  much  of  their  bodies  out  of  the  car  as  was  possible.  When 
the  car  stopped  it  lay  on  its  back  with  the  hood  resting  on  a 
bale  of  hay.  The  space  between  the  hay  and  the  ground  was 
all  that  saved  the  men  from  being  crushed. 

It  was  the  same  sand  that  caused  Bob  Burman  to  cut  the 
top  off  of  a  6  by  6  post  as  though  it  were  a  piece  of  match 
wood.  He  swung  the  big  Case  into  the  curve  at  a  high  speed, 
skidded  and  neatly  clipped  the  top  of  the  heavy  post  and 
then  continued  on  his  way. 

Plan  1,000-Mile  Race  for  $100,000 

IsnusATOUg,  Ind.,  March  13— A  1,000-mile  race  for 
$100,000  is  being  planned  by  the  Indianapolis  motor  speedway 
management.  First  prize  will  be  $50,000.  A.  C.  Newby  of 
the  National  Motor  Vehicle  Co.,  this  city,  is  the  father  of 
the  plu,  Mr.  Newby  plans  to  make  the  race  strictly  invi- 
tational, limiting  entry  exclusively  to  makes  of  cars  having 
won  previous  500-mile  races.  Four  such  makes  are  eligible 
to  date,  Murmon,  National,  Peugeot,  and  Delage,  with  pos- 
sibly a  fifth  after  the  next  500-mile  race.  May  30.  Providing 
each  manufacturer  of  those  cars  would  enter  five  cars,  a  field 
of  twenty-five  cars  would  start  the  race. 

A  qualifying  speed  of  90  m.p.h.  for  twenty  laps  of  the 
i  way  is  to  be  necessary,  and  the  race  is  to  start  at  6  a.  m. 
The  drivers  are  to  alternate  driving  the  cars  during  the  con- 
"  iles  each,  two  drivers  to  a  car. 


Reata's  winning  Peugeot  pasting  the  corner  of 
the  fine  arte  palace  at  the  Panama-Pacific  expoil. 
tlon.  The  fine  art*  lagoon  and  two  of  the  national 
pavllloni  are  ihown  In  the  dlatance 
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Better  Springs  Coming 

SINCE  the  almost  acrimonious  discussion  which 
took  place  at  the  winter  meeting  of  the  S.  A.  E. 
after  the  reading  of  the  paper  on  cantilever  springs 
little  more  has  been  heard  on  this  subject,  but  what- 
ever may  be  decided  as  to  the  theory  of  spring  action 
and  design,  when  the  full  discussion  comes  to  be  pub- 
lished there  is  no  doubt  but  that  new  kinds  of  springs 
are  in  course  of  being  tried  out  by  most  of  the  engi- 
neering departments  in  our  automobile  factories. 
In  Europe  it  was  found  that  the  light  car  offered 
a  particularly  difficult  problem  for  the  spring  de- 
signer, and  it  seems  that  the  same  experience  is 
being  had  here,  while  it  is  also  to  be  observed  that 
the  work  of  improvement  which  the  coming  of 
lighter  chassis  has  rendered  imperative  has  resulted 
in  some  discoveries  that  will  be  of  value  to  cars  of  all 
weights. 

In  the  whole  history  of  automobile  engineering 
there  has  never  been  a  wave  of  interest  in  any  one 
particular  problem  that  has  not  had  a  good  effect, 
ultimately ;  so  we  may  safely  rest  assured  that  the 
average  1916  automobile  will  have  a  better  suspen- 
sion than  its  predecessor,  but  this  docs  not  mean  that 
a  boom  in  cantilever  springs  is  to  be  looked  for.  It 
would  be  absurd  to  deny  that  there  might  be  such  a 
boom,  but,  be  this  how  it  may.  the  investigations  now- 
being  made  will  show  methods  for  improving  all 
kinds  of  springs. 

At  the  S.  A.  E.  summer  meeting  the  subject  is  sure 


to  come  up  again,  even  if  it  is  not  included  in  the 
program,  and  we  may  then  hope  to  hear  the  results 
of  the  researches  now  in  progress.  It  is  not  to  be 
expected  that  they  will  be  spectacular  in  any  way  or 
that  the  knowledge  gained  will  show  up  in  exhibition 
halls.  What  is  needed  is  agreement  on  the  propor- 
tions of  load,  spring  length,  spring  thickness,  num- 
ber of  leaves,  and  so  on,  and  the  effect  of  thus  widen- 
ing the  data  possessed  by  the  engineer  and  spring 
maker  will  only  be  noticeable  on  the  road. 


Lamp    Bulb  Standards 

THE  British  Engineering  Standards  Committee 
has  issued  a  report  containing  sundry  recom- 
mendations as  to  standards  for  the  bases  of  lamps 
used  for  automobile  lighting,  the  sizes  of  bulbs  and 
the  voltages  being  also  suggested  subjects  for  stand- 
ardization. No  doubt  the  most  important  part  of 
these  standards  is  the  regulation  of  voltage,  and  for 
this  two  standards  of  6  volts  and  12  volts  respectively 
are  put  forward.  This  cuts  out  the  24-volt  systems 
altogether  and  also  the  8-volt,  which  has  been  popu- 
lar in  Europe  for  small  cars.  It  is  premature  to 
attempt  to  pass  a  verdict  upon  these  suggestions  till 
the  matter  has  been  considered  by  the  S.  A.  E.  com- 
mittee for  similar  standardization  in  this  country, 
but  it  seems  likely  that  the  British  recommendations 
will  be  hard  to  reconcile  with  American  practice  if 
the  British  decision  is  to  fix  upon  the  double  contact 
lamp  base.  The  natural  feeling  is  that  it  is  scarcely 
time  to  settle  for  or  against  the  single  contact  sys- 
tem yet,  that  the  two  systems  ought  to  be  allowed  a 
little  longer  to  fight  it  out  between  themselves  with 
the  public  as  judge.  Still  any  attempt  to  bring 
order  out  of  the  chaos  that  now  exists  among  volt- 
ages and  bulb  patterns  is  to  be  hailed  with  acclama- 
tion since  some  reasonable  standards  would  be  of 
infinite  benefit  to  users  of  automobiles,  and  still 
more  advantageous  to  dealers  who  now  have  to 
carry  a  very  complicated  lamp  stock. 


Iowa  as  a    Car  Buyer 

MANUFACTURERS  with  their  fingers  on  the 
pulse  of  the  buying  powers  of  the  different 
sections  of  the  United  States  have  not  over-rated 
Iowa.  Sixth  in  car  registrations  as  it  is,  with  106,087 
on  its  list,  the  surface  has  not  been  so  deeply  fur- 
rowed that  there  is  any  fear  of  a  decrease  in  the 
number  of  car  purchases.  Des  Moines  alone,  it  was 
predicted  at  the  close  of  the  show,  will  distribute 
20,000  cars  during  1915.  The  accessory  business 
that  this  carries  along  with  it  is  almost  as  important 
as  the  car  business  because  it  endures  from  year  to 
year,  starting  when  the  car  is  originally  purchased 
and  not  ending  until  it  is  on  the  border  of  the  scrap 
heap.  Grumbling  on  the  effects  of  the  war  is  not 
heard  in  this  state  where  the  crops  have  increased 
in  value  $27,342,000  in  a  single  year.  What  percent- 
age of  this  surplus  is  available  for  the  purchase  of 
cars  is  beyond  estimation,  but  the  optimistic  atmos- 
phere at  the  show  in  Des  Moines  prophesies  good. 
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United  Kingdom  Is  Still  Best  Car  Buyer 

Purchased  1,389  American  Cars  in  January,  or  359  More 
Than  in  January,  1914 — Asia  and  Oceania  in  Second  Place 


WASHINGTON,  D.  C,  March  16— The  United  Kingdom 
still  remains  the  largest  buyer  of  American  automo- 
biles, the  latest  figures  of  the  Federal  Bureau  of  Statistics 
showing  that  in  January  King  George's  country  bought  1,389 
passenger  cars  valued  at  $1,?70,'.M',<'>.  In  the  same  month  of 
last  year  the  purchases  amounted  to  1,030  cars,  valued  at 
$855,973.  France's  purchases  in  January  last  amounted  to 
236  cars,  valued  at  $527,869,  a  large  increase  over  the  pur- 
chases for  the  same  month  of  1914.  when  sixty-three  cars, 
valued  at  $47,506  were  shipped  to  France.  Under  the  head 
of  Asia  and  other  Oceania,  the  records  show  that  293  cars. 


valued  at  $808,793  were  shipped  there,  as  against  193  cars, 
valued  at  $163,641,  shipped  there  in  January  of  last  year. 
Commercial  vehicles  showed  a  great  increase,  from  forty- 
five  in  January,  1914,  to  935  for  the  same  month  in  1915,  the 
values  of  which  were  $74,491  in  January,  1914,  and  $2,545,527 
in  January,  1915.  For  the  7  months  ending  January,  1915, 
both  the  commercial  vehicle  and  passenger  car  exports 
totaled  $16,707,541,  as  against  $13,254,854  for  the  same  period 
in  1914.  Export  of  tires  increased  from  $137,889  in  January, 
1914,  to  $353,914  for  the  same  month  in  1915.  Great  Britain's 
tire  exportR  for  thai  month  amounted  to  $165,716. 


Process  for  Making  Synthetic  Rubber  from  Crude  Oil 


New  York  City,  March  13— By  chance  one  of  the  chemists 
of  the  Baku,  Russia,  oil  fields,  in  the  course  of  fractional 
distillation  of  petroleum,  recently  discovered  that  certain 
fractions  boiling  between  98  and  106  degrees  Centigrade 
yield  about  20  per  cent,  of  their  weight  in  adipic  acid,  which 
is  a  compound  formed  by  the  action  of  nitric  acid  on  fats. 

It  has  been  known  for  some  time  that  adipic  acid  can  easily 
be  converted  into  butadiene,  through  its  own  amide,  which  is 
a  compound  derived  from  ammonia  by  replacing  the  hydrogen 
id  radicals,  and  the  discovery  of  an 


with  univalent  acid 


unlimited  supply  of  adipic  acid  is  very  likely  to  be  a  long  step 
forward  in  the  production  of  synthetic  rubber.  Butadiene 
can  be  converted  into  caoutchouc  by  means  of  a  simple  and 
inexpensive  process. 

New  York  City,  March  17 — A  paper  entitled  "The  Internal 
Combustion  Engine  in  the  Motor  Boat,"  by  C.  F.  Chapman, 
associate  editor  of  Motor  Boating,  will  be  delivered  before  the 
Metropolitan  Section  of  the  Society  of  Automobile 
Thursday,  March  25,  at  the  Automobile  Club  of  An 


America. 


Exports  and  Imports  of 

Value 

AUTOMOBILES  AND  PARTS : 

  2.4<:  2.l74,.<o2 

Total                                       J.~Sji  f."j4MW 

Part.  <not  including  tnic.no 

and    tirta)   $475,209 

Total     automobiles,  and 

of   $2,724,182 

  *J  $47,504 

German?                                            94  56,4*1 

Italy                                                       W  -'.1.76.1 

United   Kinrdom                           1 ,0JO  855.97J 

4)1  her  Europe                                  175  12 1, MS 

Canada                                                 370  42.1.093 

Me«ico                                                9  1 5.109 

West   Indie*  and  Bermuda  ...          58  50,6?  1 

South    America.                               145  120.079 

Briti-h  Oceania                             174  146.472 

Asia  and  other  Oceania                    19J  16J.6-M 

Other  countries                             151  214,468 

Total                                       2.524  I2.24S.SSJ 

Belirmm      

Ocrm-niv    12.04m 

England'    .14.027 

Uanada    48,011 

Memo.      4.2 '4 

Philippine    Wanda   9.1  :o 

Othrr    countries                               ..   •  "•■  ' 

Total                                        "_  5  :  ;  ■  - 

AUTOMOBILES  AND  PARTS 

Automobile*   No  dm.         12  $40,754 

Part*  of  (except  tires).. dut.  4„',io> 

Total     automobiles.  and 

port,   ol   $> 

UTTOMOBILKS 

France                                                      7  $24,21.1 

Germany    

Italy    ,'•<""> 

United    Kingdom                                 4  I  .  < 

Other   countries   ■  ■  -  ■ 

Total                                            '  •  $40,754 


Trucks  Bnd  Accessories  in  January  and  Preceding  7  Months 
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Number  Value 
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155  124,751 

29  J  808,79.1 
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2.7JK  $.1,858,680 

TIRES 

'.I'.'.'.  $165,715 





  *  :  ■ 
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7.  $493.91. 
IMPORTS 

14  ».>;,,,  m 
  69.140 

  for,,]'.,: 
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7  $16,419 
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14  "'$27J>7j 
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I.JJ5 

I  J, 08  9 


221 


mi 

I  . 
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J4 
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Numl-rr 

—1914  , 

Value 

-1915  , 

4J6 

<:m. 

i   

>  <>:: 

6.004 

$10,989.44.' 

5.K(1S.«90 

l.i  - 

II  '.  -4..K-J 

HI.S76 

$16,797,541 

JJ.609,488 

$2,789,246 
119.586.787 

5  1,,     ;  i  i ; 

22  1 


$J61.HOJ 

JJJ.544 
1*7.-11. 
2,n:S..I2S 
7I3...91 
2. f,  59,4.42 
.:i>7.457 
112.74  5 
1.412.340 
I.R44.576 
1,251,814 
1. 2 1 2.967 

*].'. 254.854 


$15,429 

...  .. 
8414,1,45 
4(9,718 

"4,16. 

7l.M2.MI 


$508,71*4 
J  5  5.784 


$864,568 


.17.307 

■ 

In'..,.-,, 

S8.J72 
$--i--.--t 


2.024 

26 

468 
471 
1.354 

683 


10.876 


219 


6 
00 

53 
34 


$5,OI7.48e 

ir.Jf.-4 

2J.7J2 
4.7(8.711.' 
1.804,278 
1,890.60.1 
48.427 
341.012 
270,6*5 
1.084.885 
1.246.214 
204.041 

$16,797,541 


219 


$6,000 
80 1. 660 
J.18.O66 

60  856 
125.141 

j ■,-  :  i 

"$1,908.54? 


$.'«7.855 

536.055 


$904.8  If. 
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13.606 
94.920 
I  31.1  5.1 
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Massnick-Phipps 
Gets  Wahl  Plant 

Perkins  Motor  Manufacturer 

Will  Increase  Force  to  500  Men — 
Plans  Output  of  100  Motors  a  Day 

DETROIT.  MICH..  March  Hi— The  business  of  the  Mass- 
nick-Phipps Mfg.  <  o..  East  Lafayette  boulevard,  manu- 
facturer of  the  Perkins  four-  and  eight-cylinder  motors,  has 
been  increasing  so  rapidly  of  late  that  greater  production 
facilities  had  to  be  found.  This  is  now  an  accomplished 
fact,  as  the  company  has  secured  the  plant  of  the  former 
Wahl  Motor  Co.,  on  East  Congress  street,  thus  providing 
:t0,0l)0  square  feet  of  additional  floor  space  and  making  the  to- 
tal more  than  65,000  square  feet.  The  working  force  will  be  in- 
creased to  total  500  men,  of  which  200  will  be  employed  at  the 
Congress  street  plant  where  the  motors  will  be  assembled  and 
tested.  It  is  the  plan  of  the  company  to  increase  its  output 
to  100  motors  a  day.  At  the  present  time  fifty  are  being 
made  daily. 

Paige  Sales  Gain  Nearly  7<K< 

Detroit,  Mich.,  March  1H— There  are  now  from  700  to 
S00  men  working  at  the  plant  of  the  Paige-Detroit  Motor 
Car  Co.,  and  the  production  will  soon  be  1,000  cars  a  month. 
Actual  sales  up  to  the  end  of  the  first  week  of  March  were 
nearly  70  per  cent,  greater  than  at  the  same  time  in  1014. 
The  production  is  being  increased  as  rapidly  as  possible  in 
order  to  meet  the  increasing  sales.  Reports  received  from 
Paige  dealers  from  every  section  of  the  country  are  said  to 
be  better  as  to  the  future  outlook  of  business  than  at  any 
other  time  in  the  concern's  history. 

Detroit,  Mich.,  March  12— Up  to  the  middle  of  February, 
the  General  Motors  Co.  had  produced  and  sold  20  per  cent, 
more  cars  than  it  had  manufactured  in  the  same  period  of 
the  1913-14  fiscal  year.  Sales  up  to  March  1  were  7.r>  per 
cent,  as  large  as  for  all  the  late  fiscal  12  months  and  the  4 
months  of  largest  sales  are  still  ahead  of  the  company. 

The  company  has  $13,500,000  cash  in  the  treasury,  which 
is  40  per  cent,  more  than  a  year  ago. 

Overland  Action  on  Extra  Dividend  in  April 

Pasadena,  Cal.,  March  12 — John  N.  Willys,  president  of 
the  Willys-Overland  Co.,  states  that  no  action  regarding  an 
extra  stock  dividend  will  be  taken  until  early  in  April.  No 
extra  cash  dividend  will  be  paid  at  the  present  time.  There 
■was  a  rumor  of  a  50  per  cent,  dividend  within  60  days.  It 
is  stated,  however,  that  rather  than  a  stock  dividend  in  April, 
the  management  will  announce  that  hereafter  a  more  or  less 
regular  distribution  of  stock  will  be  made  each  year  in  addi- 
tion to  the  regular  6  per  cent,  ensh  dividend.  In  this  way 
the  stockholders  will  gradually  receive  the  $5,000,000  common 
stock  now  in  the  treasury. 

This  method  of  distribution  of  the  stock  dividend,  if  fol- 
lowed, would  entail  but  a  slightly  increasing  demand  on  the 
earnings  for  dividends,  whereas  the  issue  of  the  $5,000,000 
block  of  stock  at  once  would  add  $300,000  per  annum  to  divi- 
dend requirements. 

ToLEiM),  <).,  March  16— The  Willys-Overland  Co.  has  de- 
clared the  regular  quarterly  dividend  of  1  3-4  per  cent,  on 
the  preferred  stock,  pavable  April  1  to  stock  of  record  March 
20. 

Money  Orders  Exchange  with  South  America 

Washington,  D.  C,  March  15 — Negotiations  are  in  prog- 
ress for  the  exchange  of  money  orders  between  the  United 
States  and  principal  countries  of  South  America.  A  state- 
ment issued  by  the  PostonVe  Dept.  said  negotiations  were 
well  under  wov  and  probably  would  be  consummated  soon. 

The  department  also  announced  that  foreign  exchange 
conditions  had  improved  so  much  recently  that  it  had  been 
possible  to  remove  the  $100  limit  on  money  orders  for  all 
countries  except  Austria.  Belgium,  Egypt  and  Portugal. 

The  K.-!.  ril  Kwrvr  Bo.ir.1  r«*vntlv  t'-k  up  for  "<rn.-n.ler.it ion  a 
rerp..-««  from  the  Nation.!  f"  lv  Bunk  of  New  York  f„r  |».rmi««,on  to 


open  lort-iKii  branches  at  fla\.t»...  i'ul.a.  and  at  San  Juan,  Uorto 
Hli-o.     Itrancheg  have  ul'"encv   been   c»tal>1i»hed   -tt    Buenos  Air,-* 

.,11(1  Klu  >!e  Janeiro 

Conditions  In  tile  foiled  State*  are  Impiovlmt,  espc  lally   In  the 
Northwest,  where  the  farmer*  are  very  optimistic  over  the  crop  out 
I..,*       Ulllk  .lepot.lt*  have   imrea*ed.   il\ 8.000.1*10  has   been  depos- 
ited h.  the  hanks  of  St.   Paul  and  Minneapolis.  Minn.,  showing  i. 
tain  of  M.i,oo<i,<oio  ,i„(,  l.,oml»r.  and  n  Kaiu  of  U'S.OOO.noo  since 

last   March.      Hanker*   of  Hie   two  eltie*  declared   that   never    in  tlie 

hl»roiy  of  the  Northwest  were  conditions  »o  Moral. le  at  this  *.  ;.  -.  n 
.  ■:'  th.    v.  i 

New  Brunswick,  N.  J.,  March  10 — The  annual  meetn  g 
of  the  stockholders  of  the  United  States  Rubber  Co.  was  he::l 
here  today.  M.  S.  Burrill,  of  New  York  City,  and  S.  N. 
Nicholson  of  Providence,  R.  I.,  were  elected  directors  to  -uc 
ceed  D.  L.  McOibbon  and  H.  S.  Hastings,  resigned.  The  othc: 
retiring  directors  were  re-elected  as  follows:  W.  S.  Ballou. 
J.  C.  Brady,  N.  F.  Brady,  M.  Bun,  S.  P.  Colt,  H.  E.  Conzerse. 
J.  Geshler,  J.  B.  Ford,  F.  I..  Hine,  H.  L.  Hotchkiss,  A.  L 
Kelley,  Lester  Leland,  S.  N.  Nicholson,  R.  B.  Price,  H.  E. 
Sawyer,  W.  H.  Truesdale,  T.  N.  Bail,  J.  W.  Derneule  and 
E.  S.  Williams. 

The  board  of  directors  will  meet  in  New  York  City  on 
March  18  and  organize  by  re-electing  the  present  officers. 


Canadian  Rubber  to 


10,000 


Pfd. 


Montreal,  Que.,  March  8 — At  a  meeting  of  the  stock- 
holders of  the  Canadian  Consolidated  Rubber  Co.,  Ltd..  today, 
the  directors  were  authorized  to  issue  10,000  shares  of  ad 
ditional  preferred  stock  to  be  allotted  to  present  shareholders 
at  par.  The  directors  were  also  authorized  to  issue  200 
shares  of  preferred  stock  now  held  in  the  treasury.  The  com- 
pany manufactures  all  kinds  of  rubber  goods,  including  auto 
mobile  tires. 

The  proceed*  of  the  tl.lift'i.inio  additional  preferred  stock  which 
is  to  he  l*tuied  by  the  company  will  lje.  used  for  working  cnpital  and 
not  for  any  spe, -Iflc  purpose-  The  terms  under  which  the  new  stock 
i»  to  be  issued  stipulate  that  the  United  States  Kubber  Co..  which 
own*  mure  than  a  majority  of  the  present  stock  outstandliiK.  will 
take  whatever  part  may  not  be  subscribed  for  by  minority  stock- 
holders, in  addition  to  taking  Its  pro  rntn  share. 

Until  this  lust  notion  of  the  directors,  the  authorized  capital 
•dock  of  the  i«m|uny  consisted  of  »3.000.0(1i>  common  and  $'J.O00.0i>o 
7  per  cent  non-cumulative  preferred.  There  was  outstanding  on 
January  1  last.  $2.8ft».l2ft  of  the  common  and  $l.J7«.7s<l  preferred 

Chicago,  Iu...  March  11— Special  Telegram— Editor  The 
Automobile: — The  announcement  made  in  newspapers  that 
the  Stewart-Warner  Speedometer  Corp.,  has  been  awarded 
the  equipment  contract  on  Ford  cars  is  not  based  on  fact. 
No  such  order  has  been  placed  although  negotiations  for 
partial  equipment  are  under  way,  but  nothing  definite  has 
been  done. — Stewart-Warner  Speedometer  Corp. 

Perrin  Joins  Continental  Engineering  Dept. 

Detroit,  Mich.,  March  17 — Special  Telei/ram — J.  G.  Per- 
rin, formerly  chief  engineer  of  the  Lozier  company,  is  now- 
identified  with  the  engineering  department  of  the  Continental 
Motor  Mfg.  Co.  He  first  became  associated  with  the  Lozier 
interests  when  Lozier  made  bicycles.  Later,  he  designed  the 
first  Lozier  automobile  and  remained  as  chief  engineer  until 
the  company  became  insolvent. 

Owen  Joing  Forces  with  Houpt 

New  York  City,  March  12 — Announcement  is  made  tod*y 
that  Ray  M.  Owen,  one  of  the  pioneer  sales  organizers  in  the 
automobile  industry,  has  joined  forces  with  Harry  S.  Houpt 
through  the  purchase  of  a  substantial  interest  in  the  Harrv 
S.  Houpt  company.  The  latter  concern  is  eastern  distributor 
for  the  Mitchell  car  and  will  continue  to  act  as  such,  in  ad- 
dition to  which  the  Owen  magnetic  car  will  be  marketed. 
While  in  New  York  City  the  Owen  magnetic  car  will  be 
handled  independently,  it  will  be  the  policy  of  Harry  S 
Houpt.  Inc..  to  market  Mh  cars  together  at  other  distril 
uting  points. 

Milwaukee.  Wis.,  March  12 — Prices  for  Stegeman  motor 
trucks  have  been  reduced  from  $200  to  $350  on  the  different 
models,  the  1  1-2-tonner  being  reduced  from  $2,100  to  $1.!»<n> 
the  2  1-2-tonner  from  $2,800  to  $2,500;  and  the  3  1-2-tonrer 
from  $3,:t.,0  to  $3,000. 
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Jeffery  Has  Order 
for  750  Trucks 

French  Government  Orders 

3-4-Ton  Type  to  Be  Delivered 
in  60  Days— Involves  $1,000,000 

TT"  KNOSHA,  WIS..  March  One  of  the  largest  orders 
XV  for  motor  trucks  to  he  granted  an  American  manu- 
facturer as  an  outgrowth  of  the  European  war  is  the  requi- 
sition booked  by  the  Thomas  B.  Jeffery  Co.,  Kenosha,  Wis., 
last  week.  The  order  is  from  the  French  government  and 
calls  for  the  delivery  of  I'M  Jeffery  :t-4-ton  trucks  within 
tjO  days.  The  contract  involves  aliout  $1,000,1100  and  was 
procured  by  H.  C  Mill,  who  went  to  Paris  several  months 
ago  to  seek  war  business  for  the  Jeffery  company.  Several 
hundred  additional  operatives  were  employed  last  week  and 
it  i.s  the  intention  of  the  company  to  reach  a  daily  production 
of  thirty  cars  a  day  on  this  order  alone. 

New  York  City,  March  15 — Word  was  received  here  today 
that  forty  trucks  had  been  sold  to  the  government  of  Portugal 
by  I.  M.  Lewis  of  the  Bessemer  Motor  Truck  Co.,  Grove  City, 
Pa.    Mr.  Lewis  secured  the  order  in  London. 

Troy,  O.,  March  13— The  Troy  Wagon  Works  Co.  has  se- 
cured contracts  aggregating  $500,000  for  motor  truck  trailers 
to  be  used  by  the  warring  nations  of  Europe.  These  con- 
tracts are  in  addition  to  the  regular  business  which  is  show- 
ing a  good  increase. 

Syracuse,  N.  Y..  March  13 — At  a  recent  meeting  of  the 
directors  of  the  Chase  Motor  Truck  Co..  this  city,  it  was 
decided  that  this  company  would  not  accept  any  future  busi- 
ness for  motor  trucks  to  be  shipped  to  the  warring  nations. 

Detroit,  Mich.,  March  13— The  Federal  Motor  Truck  Co., 
which  is  now  employing  150  to  175  men,  is  operating  to  full 
capacity  and  reports  increase  of  business  of  20  per  cent, 
during  the  first  2  months  of  this  year  as  compared  with  Jan- 
uary and  February,  1914. 

Market    Reports    for    the  Week 

XTF.W  YORK  CITY.  March  17— Changes  in  this  weeks 
JNJ  market  prices  were  few,  but  in  several  of  them  they 
were  important,  for  instance,  in  the  case  of  linseed  oil,  which 
has  remained  at  60  cents  for  a  number  of  weeks,  there  was 
an  increase  of  $0.02;  in  Pennsylvania  petroleum,  there  was  a 
loss  of  $0.05;  in  lead,  which  there  was  an  advance  of  $3.00 
IHT  ton:  and  in  tin  which  closed  at  $52.00  per  100  pounds, 
there  was  a  gain  of  $8.00.  The  markets  for  the  above  prod- 
ucts were  strong  and  steady.  The  scarcity  of  tin  and  the  ir 
regularity  at  London,  were  responsible  for  its  rise.  Business 
in  electrolytic  copper,  as  well  as  in  standard,  was  small.  An- 
timony is  held  firm  at  21  cents.  No  change  occurred  in  Fine 
Up-River  Para. 
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Automobile  Securities  Quotations 

NEW  YORK  CITY.  March  17— Changes  in  this  week* 
securities  quotations  were  considerably  larger  than 
last  week's.  There  was  a  quick  advance  in  the  automobile 
stocks.  An  evidence  of  this  is  made  when  these  stocks  are 
compared  with  last  week's  and  the  low  prices  ir,  January: 
Maxwell  Motors  first  preferred,  74  today;  157  1-4  last  week; 
and  13  1-4  in  January;  General  Motors  common,  07  today; 
ill  1-2  last  week;  and  S2  in  January;  and  General  Motors 
preferred,  W>  today;  04  last  week;  and  Hit  in  January.  The 
two  other  stocks  of  Maxwell  Motors  also  made  gains,  the 
common  being  3  points  and  the  second  preferred,  4  points. 
It  is  now  being  rumored  that  the  Maxwell  company  will  earn 
in  the  neighborhood  of  $3,000,01(0  for  the  fiscal  year  ending 
in  July.  If  the  company  does  earn  $3,000,000  and  the  man- 
agement decided  to  pay  every  cent  of  it  in  dividends,  there 
will  be  less  than  $250,000  available  for  the  common,  which 
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would  figure  at  slightly  less  than  2  per  cent.  The  first  pre- 
ferred, by  the  end  of  the  fiscal  year,  will  have  accumulated 
17  1-2  per  cent.,  equal  in  money  to  approximately  $12,150,000. 
The  second  preferred  claiming  <!  per  cent,  would  require 
more  than  $t>00,000.  leaving  less  than  $250,000  for  common 
General  Motors  established  a  new  high  record,  having  crossed 
par  at  101  for  March  15.  A  year  ago  this  stock  was  listed  at 
37  3-8.    Willys-Overland  common  gained  10  1-2 
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N.  Y.  Motorists  Pro- 
test on  Bills 

Delegates  from  State  Associ- 
ations Center  Broad  Attack  on 
Hewitt  Measure — Legal  News 

NEW  YORK  CITY,  March  13 — Characterizing  the  present 
motor  vehicle  law  as  unconstitutional,  Charles  Thad- 
deus  Terry,  together  with  delegates  from  New  York  and 
Brooklyn  dealers'  associations  and  from  all  of  the  larger  state 
automobile  bodies,  appeared  before  the  Joint  Committee  on 
Internal  Affairs  at  Albany  on  Wednesday  last  and  entered 
formal  protest  against  the  score  or  more  of  bills  which  are 
•t  present  pending  in  the  legislature. 

The  measure  U|M>n  which  fire  was  centered  wan  the  Hewitt  bill 
which.  In  addition  to  doubling  the  fees  for  the  registration  of  pleas- 
ure cars  also  places  n  heavy  burden  on  the  users  of  commercial 
vehicles.  In  assailing  the  Hewitt  bill.  Terry  pointed  out  that  there 
Is  nothing  In  the  present  law  which  provides  for  the  collection  of 
fees  greater  than  those  actually  necessary  to  ofTset  the  expense  of 
tho  registration.  In  New  York  State,  he  said,  this  amounts  to 
about  12.  Hence,  he  added,  the  levying  of  higher  fees  constitutes 
a  violation  of  the  law  which  reaches  the  proportions  of  confiscation. 
It  Is.  he  added,  class  legislation,  ami  therefore  contrary  to  all  prin- 
ciples of  taxation. 

Melvln  T.  Bender,  representing  the  New  York  State  Motor  Fed- 
eration, reiterated  what  Terry  said  and  added  that  with  nil  law 
left  out  of  the  question,  the  Hewitt  measure  is  unfair  In  that  it 
does  not  classify  all  vehicles  and  tax  them  in  proportion  to  the 
amount  of  damage  they  do  to  the  roads.  Such  a  measure,  he 
added,  would  have  the  support  of  both  users  and  dealers. 

With  regard  to  the  other  bills,  Terry  pointed  out  the  fallacy  of 
expecting  an  examination,  such  as  would  be  required  by  one  of 
them,  to  result  In  a  lessening  of  accidents.  He  pointed  out  that 
such  examinations  as  are  made  lire  little  more  thnn  farces  in  any 
ease  and  added  that  allowing  for  ISO, 000  cars  In  use.  and  perhaps 
four  members  of  each  family  driving,  the  necessary  examination 
would  require  something  like  t.nno.orwi  hours,  allowing  J  hours  each 
for  the  written  and  driving  tests.  The  result,  he  added,  would  be 
obtained  In  about  1917  or  ISIS.  As  for  the  bill  which  would  re- 
quire every  motorist  to  supply  a  bond  of  $0,000,  he  could  see  no 
benefit  in  this  measure  except  to  the  surety  cnmixinies. 

Another  measure  which  was  protested  was  Senate  bill  No.  1041. 
which  would  prohibit  the  use  of  non-skid  devices  of  any  type, 
whether  chains  or  merely  the  usual  corrugated  rubber  tread.  Al- 
though it  was  pointed  out  that  It  was  not  tho  Intent  of  the  measure 
that  It  apply  to  passenger  vehicles,  the  bill  distinctly  Includes  these 
It  Is  understood  that  the  verbiage  will  be  altered  to  make  this  pro- 
vision apply  only  to  heavy  traction  engines. 

Tax  on  H.P.  and  Weight  in  Michigan 

Lansing,  Mich.,  March  10 — The  automobile  horsepower 
and  weight  tax  bill  presented  by  Representative  Newel  Smith 
was  passed  in  the  House  today  and  will  now  go  to  the  Senate, 
where,  it  is  claimed,  it  will  also  be  passed.  The  new  bill 
provides  a  tax  of  25  cents  per  horsepower  plus  25  cents  for 
each  100  pounds  in  weight,  for  gasoline  passenger  cars;  $1 
per  horsepower  and  25  cents  per  100  pounds  for  electric 
passenger  vehicles;  15  cents  per  horsepower  and  15  cents  for 
each  100  pounds  in  weight  for  gasoline  and  steam  trucks;  50 
cents  per  horsepower  and  25  cents  per  each  100  pounds  of 
weight  for  electric  trucks.  The  tax  for  motorcycles  is  25 
cents  per  horsepower  and  25  cents  per  100  pounds  of  weight. 

It  was  pro\  Ided  that  "T.  per  cent  nf  ttic  proceeds  will  go  to  the 
state  highway  department  and  2~>  per  cent  to  the  counties  from 
which  the  funds  came,  to  be  used  on  highway  Improvements  in  the 
counties. 

Approximately  $12  will  be  the  average  tax  per  car  and  truck 
and  on  this  basis  at  least  f.1J(i,<mn  will  he  paid  by  Detroit  motor 
ownrts.  It  being  estimated  that  bv  the  end  of  Ihe  year  27,  F.afl  pas- 
senger cars  and  trucks  will  be  registered  In  tVe  cltv 

Barber  Cage-Valve  Suit  Settled 

New  York  City,  March  12— The  patent  suit  which  William 
Barber,  a  Brooklyn,  N.  Y.,  inventor,  brought  against  (I.  B. 
Foster,  Yonkers,  N.  Y..  Buick  denier,  for  alleged  infringe- 
ment of  patent  No.  781.802.  issued  February  7,  l<i05,  has  been 
settled  and  the  right  to  use  the  patent  granted  the  Buick 


Motor  Co.  It  is  understood  that  several  other  companies  as 
well  have  obtained  the  right  to  use  the  construction. 

The  particular  point  covered  by  Barbers  patent  is  the  remova- 
bility of  cage-valve  construction,  the  claims  stating:  "In  an  explo- 
sion  motor  the  combination  with  an  exploBlon  chamber  having  an 
Inlet  orltlcc  provided  at  one  side  with  means  for  connecting  same 
with  an  explosive  vapor  supply  pipe,  a  normally  cloeed  Inlet  valve 
located  in  such  Inlet  orince.  and  a  removable  plug  secured  in  the 
bushing  so  as  to  close  the  outer  end  thereof  and  secure  the  valve  in 
position  in  such  a  manner  that  the  valve  may  be  removed  without 
disturbance  of  the  bushing  upon  removal  of  the  plug." 

Cadillac  Wins  Wheel  Suit  Appeal 

New  York  City,  March  16 — That  a  manufacturer  need  not 
test  car  materials,  if  purchased  from  reputable  concerns, 
except  to  make  a  reasonable  examination,  was  the  substance 
of  a  decision  in  the  United  States  Circuit  Court  of  Appeals 
for  the  second  circuit  last  week.  Judge  Coxe,  however,  wrote 
a  dissenting  opinion.  The  case  was  E.  Wells  Johnson,  of 
Amsterdam,  N.  Y.,  against  the  Cadillac  Motor  Car  Co.,  of 
Detroit,  Mich.,  appellant,  and  has  been  before  the  courts 
for  6  years. 

Judge  Ward  wrote  the  opinion  of  two  of  the  three  Judges  who 
decided  the  case  In  favor  of  the  Cadillac  company,  reversing  the 
trial  court's  Judgment.  The  law  that  guided  them  was  that  one  who 
manufactures  articles  dangerous  only  If  defectively  made  or  in- 
stalled la  not  liable  to  third  parties  except  in  the  case  where  wilful 
injury  or  fraud  Is  shown.  The  liability  of  manufacturers  of  inher- 
ently dangerous  commodities,  such  as  powder  and  poison,  was  con- 
sidered, although  It  was  agreed  that  the  automobile  Is  not  an 
Inherently  dangerous  device.  A  manufacturer  is  not  liable  In  tort 
to  third  persons,  even  in  the  case  of  Inherently  dangerous  articles, 
when  he  can  prove  that  he  has  exercised  reasonable  car*  with 
reference  to  the  manufacture. 

The  testimony  showed  that  the  car  of  the  plaintiff  was  travelling 
at  the  rate  of  12  to  1 5  miles  an  hour  when  the  wheel  collapsed, 
overturning  the  car  and  injuring  Johnson.  The  car  had  been  bought 
In  March.  19»>,  and  was  a  Cadillac  Model  30.  A  spoko  of  the  wheel, 
made  by  the  flchwarx  Wheel  Co.,  was  held  to  be  "dead  and  dosy." 
Instead  of  sound  second  growth  hickory. 

The  Cadillac  company  contended  that  it  was  physically  Impossi- 
ble to  test  completed  wheels  because  the  only  teat  would  be  to  bore 
Into  a  spoke,  destroying  that  particular  siioke. 

Columbus,  O..  March  13 — The  Ohio  House  of  Representa- 
tives defeated  the  bill  passed  by  the  Senate,  compelling  all 
vehicles  at  night  time  to  carry  lights  visible  from  in  front 
and  in  the  rear.  The  farmer  vote  in  the  House  of  Repre- 
sentatives opposed  the  measure  on  the  ground  that  it  was 
unfair  to  farming  communities.  They  first  tried  to  amend 
the  bill,  excepting  farmers,  but  failing  to  make  it  appear 
constitutional,  voted  for  its  defeat. 

$5,000,000  Capital  for  New  Lozier 

Detroit,  Mich.,  March  111—  Before  the  end  of  thia  month 
final  reorganization  of  the  Lozier  Motor  Co.  will  be  effected 
and  a  $5,000,000  concern  organized.  This  is  the  plan  of  the 
purchasers  of  the  assets  of  the  old  company,  and  for  that 
purpose  there  will  probably  be  issued  $3,000,000  common  stock 
and  $2,000,000  preferred  stock. 

There  have  h'.n  many  conferences  between  the  I-oxler  purchasers 
and  bankers  and  capitalists  In  New  York,  Detroit  and  Chicago  an<! 
the  nctrolt  Trust  Co.  trustee  provided  certain  agreements  made 
with  the  latter  concern  are  fulfilled  It  may  be  a  matter  of  only  a 
week  or  10  days  before  the  announcement  of  the  final  organization 
Is  made. 

Speaking  ahout  the  matter.  General  Manager  Samuel  Frank 
stated  that  Ihe  various  Interests  who  purchased  the  bankrupt  con- 
cern have  been  gresittv  encouraged  to  go  ahead  In  their  reorganiza- 
tion plan,  owing  to  the  favorable  reports  received  from  many  dealers 
throughout  the  country 

The  Associated  lazier  Purchasers,  which  was  organized  and 
incorporated  with  a  capital  stock  of  U't.OOO  as  a  temporary  working 
company,  will  be  ahsnrt-cd  by  the  new  concern 

Third  Dividend  of  10',  for  R-C-H  Creditors 

Detroit,  Mich.,  March  15— A  third  dividend  of  10  per  cent 
is  being  mailed  today  by  the  Security  Trust  Co.,  trustee  for 
the  R-C-H  Corp.,  to  those  creditors  whose  claims  arose  after 
October  25,  1912,  including  deposits  of  dealers  and  claims 
for  materials  made  up  or  partly  made  up  but  not  delivered. 
TheM>  creditors  will  receive,  it  is  estimated  by  the  trustee, 
between  50  and  55  per  cent,  of  their  claims  and  of  this  40 
per  cent,  hus  been  paid  them,  inclusive  of  today's  dividend. 

In  n-  ie|iort  to  the  various  creditors  the  trustee  explains  that  h.- 
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DETROIT,  MICH,  March  12. — A  large  contract  ha*  been  doted  by  the  Continental  Motor  Mfg.  Co.  with  W.  R.  M.  Morrlf.  Ltd.,  of 
Oxford,  England,  calling  for  the  delivery  of  5,000  Continental  motora  during  the  coming  year.  The  llluatratlon  ihowi  addltlone  now  under 
construction  to  the  Morrlo  plant.  Thle  It  the  flrat  English  factory  to  attempt  the  manufacture  of  email  care  on  a  big  tcale.  Many  of  the 
leading  American  products  have  been  adopted  by  thla  pioneer  company,  whose  repreaentatlvea  have  made  aeveral  recant  visits  to  thlt 
country,  and  have  been  thoroughly  Imbued  with  the  economlea  of  American  manufacture 


has  paid  $208,454.11  of  secured  claims,  Including  a  rent  estate 
mortgage  of  S154.970.70.  balance  due  on  land  contract*,  f 32,1  S4i.4>6, 
delinquent  taxes  of  I", 402.44  ;  vendor's  liens  on  machinery  $9,467, 
and  other  smaller  Items. 

After  the  payment  of  secured  claims,  liens  and  expenses  the 
trustee  estimates  that  approximately  $210,000  will  be  available  for 
distribution  as  detailed  above. 

To  Reopen  Nyberj?  Factory — New  Car 

Anderson,  Ink.,  March  13 — Arrangements  have  been  com- 
pleted for  reopening  the  plant  of  the  Nyberg  Automobile  Co. 
at  Anderson,  Ind.  The  plant  has  been  closed  several  months, 
but  has  now  been  overhauled  and  ample  capital  has  been 
secured.  It  is  reported  a  light,  popular-priced  car  will  be  the 
product 


instead  of  a  3  per  cent,  dividend  which  has  been  paid  them 
during:  the  preceding:  4  months.  This  will  make  19  per  cent, 
thus  far.  These  dividends  are  available  through  the  sale  of 
Abbott  parts,  which  is  taken  care  of  by  the  Consolidated  Car 
Co.,  successor  to  the  old  Abbott  concern. 


San  Francisco,  Cal.,  March  5— Announcement  has  been 
made  by  C.  B.  Lou  is,  of  the  Lewis  Motor  Truck  Co.,  Oakland, 
Cal.,  that  the  business  of  that  concern  will  be  discontinued. 
Mr.  Lewis  has  severed  his  connection  with  the  concern  and 
opened  an  office  as  consulting  engineer.  Room  406  Hoard  of 
Trade  Bldg.,  San  Francisco,  from  which  office  he  will  attend 
to  repair  work  and  replacement  of  parts  for  owners  of  Lewis 
vehicles. 


Walpole  Plant  Sold  for  $780,000 

Boston,  Mass.,  March  12 — With  the  conditional  sale  on 
March  10  of  the  property  and  assets  of  the  Walpole  Tire  & 
Rubber  Co.,  the  affairs  of  that  company  appear  to  be  straight- 
ening out.  Federal  Judge  Dodge  must  approve  the  same, 
and  his  decision  will  not  be  known  until  March  22.  The  prop- 
erty was  auctioned  at  a  receiver's  sale  in  Walpole. 

There  were  three  bidders,  a  committee  of  New  York  cred- 
itors, represented  by  Morris  &  Plante;  a  stockholders'  pro- 
tective committee,  and  Mr.  Kendall,  of  Walpole,  a  manufac- 
turer. The  bidding  started  at  $600,000  and  the  property 
finally  went  to  the  New  York  creditors  on  a  bid  of  $780,000. 
The  stockholders'  highest  bid  was  $775,000. 

CoLUMBUS,  O.,  March  13 — Upon  the  application  of  H.  C. 
Park,  trustee  for  a  bond  issue  on  the  real  estate.  Judge  Kin- 
kead  has  appointed  him  receiver  for  the  Dunlap  Mfg.  Co., 
manufacturer  of  automobile  parts. 

7  Per  Cent.  Dividend  for  Abbott  Creditors 

Detroit.  Mich.,  March  15— This  month  the  creditors  of  the 
former  Abbott  Motor  Co.  will  receive  a  7  per  cent,  dividend. 


Hand-operated  Sparton  horn  which  aslla  for  (4 


N.  A.  C.  C.  Trying  to  Standardize  Treads 

New  York  City,  March  13 — In  response  to  the  insistent 
demand  from  southern  dealers  as  well  as  from  the  manufac- 
turers generally,  an  effort  is  now  being  made  by  the  National 
Automobile  Chamber  of  Commerce  to  bring  about  the  stand- 
ardization of  vehicle  tracks  in  this  country,  which  of  course 
will  mean  lower  manufacturing  costs  and  ultimately  lower 
list  prices  to  buyers  of  cars. 

From  the  manufacturers'  stand|>oint,  the  making  of  wide  tracks 
has  been  a  source  of  trouble  and  expense,  because  It  necessitated 
the  carrying  of  large  stocks  of  extra  parts,  the  making  of  special 
axles,  special  fenders,  and  In  some  cases,  steering  gears.  Invariably 
he  guessed  wrong  as  tn  the  number  nf  cars  to  he  used  In  the  south, 
and  cars  also  always  came  through  too  late  for  the  southern  selling 
season,  besides  being  a  disturbing  factor  In  factory  production. 

<>n  the  other  hand,  there  are  some  places  in  the  south  like 
southern  Florida  and  southern  Georgia  where  there  la  still  a 
demand  for  the  til). inch  tread,  and  this  demand  Is  being  supplied, 
although  the  dealers  state  that  another  year  or  so  should  see  such 
Improvement  In  mud  conditions  that  the  standard  tread  will  be  In 
demand. 

Working  In  conjunction  with  the  committee  on  standard  tread, 
consisting  of  Messrs.  ('.  W.  Nash.  General  Motors  Co..  Carl  Pelton. 
Maxwell.  J.  Walter  Drake.  Hupmohlle,  K.  R.  Hcnson,  Studebaker, 
and  C.  S.  Jameson,  Overland,  and  the  engineers  in  the  Society  of 
Automobile  Knglneers,  Alfred  Reeves,  general  manager  of  the 
N.  A.  C  C.  Is  now  arranging  lu  have  a  conference  with  the  repre- 
sentatives of  the  National  Implement  and  Vehicle  Association  and 
the  Carriage  Hullders  National  Association,  most  of  whom  are  also 
I  Ulcers  ol  sleighs 


Hand-Operated  Sparton  Horn  for  $4 

Jackson,  Mich.,  March  15 — Without  in  the  least  altering 
the  construction  of  its  model  F  hand-operated  Sparton  horn, 
the  Sparks-Withington  Co.,  Jackson,  Mich.,  has  reduced  its 
price  from  $4.25  to  $4.  At  the  same  time,  the  horn  here- 
after will  be  furnished  in  either  all  black  satin  finish  or  in 
black  and  nickel  finish.  The  horn  is  supplied  with  a  rigid 
supporting  arm  ready  to  be  attached  and  can  be  operated  by 
the  hand,  elbow,  foot  or  knee.  A  screwdriver  is  all  that  is 
required  to  make  the  installation. 

"Quantity  production  is  the  reason  for  the  reduced  price," 
says  Wm.  Sparks.  "We  have  hammered  costs  down  to  the 
Inst  notch.  Our  business  is  57  per  cent  ahead  of  this  time 
last  year." 
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Boston  Show  Sales 
Larger  than  1914 

$1,000  to  $2,000  Cars  Total  $15,000  to 
$50,000  —  Prospects  Plentiful  — 
Large  Accessory  Business 

BOSTON,  MASS.,  Mnrch  15— Business  done  at  the  Boston 
show  was  in  accord  with  the  prosperous  industrial  con- 
ditions in  New  Kngland.  Many  sales  were  reported  of  both 
cars  and  accessories,  the  SI ,000  to  $2,000  cars  selling  from 
twelve  to  twenty-four,  while  the  total  sales  in  this  cluss  were 
about  $15,000  to  SOO.OOO.  These  figures  are  better  than  those 
for  1914,  both  in  individual  cases  and  in  the  total. 

In  the  higher-priced  cars,  such  as  Packard,  Fierce-Arrow, 
and  the  two  foreign  cars,  Renault  and  Rolls-Royce,  the  sales 
were  of  course  fewer,  heing  as  low  as  two  and  three  in  some 
cases,  but  the  value  total  is  higher  and  many  prospects  were 
secured.  In  the  Cadillac  exhibit  one  salesman  said  he  had — 
up  to  Saturday  afternoon — secured  250  prospects  of  his  own. 
not  counting  those  secured  by  the  other  salesmen. 

In  the  case  of  cars  which  are  new  in  the  field  or  arc  new  In  this 
tcrtiloiy  considerable  denier  business  is  transacted  Among  the 
cars  n.-w-  to  New  Kngland  wi  re  the  linger,  la-wi*.  Allen  ami  It.,  slice 
Bran     All  reported  good  business 

In  the  accessory  division  then-  was  more  retail  business  than  or- 
dinarily develops  at  a  .-how  which  has  a  National  ranking  One  lire 
tool  exhibitor  shipped  l.'.no  tools  to  his  exhibit  ami  disposed  of  the 
last  one  early  Saturday  evening  at  II  rix-h.  .1  O.  Caldwell  said 
l-rida\  thai  this  show  brought  more  business  than  his  accessory 
house  ever  had  at  any  preceding  show  And  most  of  the  sales  were 
of  small  amounts,  from  $1  to  f. 

The  attendants  was  big;  the  press  agent  sal. I  30l>.ft"0  and  the 
tiKure  will  probably  he  somewhere  between  thnt  and  Jrtu.nl.ft  ;  Fri- 
day night  the  show  Wilding  was  so  contested  that  It  was  necessary 
to  close  the  doors  and  let  people  out  before  more  could  be  ad- 
mitted :  the  street  was  packed  In  front  of  the  building. 

The  big  soclnl  event  of  the  week  was  the  Auto  Round-fp  Thurs- 
day evening  at  the  Copley- 1 'lam.  where  «"«  tradesmen  sat  down  at 
II  o'clock  In  the  evening  to  a  beefsteak 


Boston,  Mass.,  March  III — The  automobile  dealers  of  New 
England  at  a  meeting  held  here  last  Thursdny,  took  steps 
toward  the  formation  of  an  association  of  the  dealers  of  'he 
six  New  England  states.  The  meeting,  which  was  called  by 
the  Boston  Automobile  Dealers'  Assn.,  by  resolution  voted  to 
name  a  committee  consisting  of  the  representatives  of  city, 
county  and  Htate  associations  to  meet  later  in  Boston  for  the 
consideration  of  further  plans. 

At  the  meeting  were  association  delegates  who  represented  nearly 
f.rtO  dealers;  thirteen  separate  organisations  appeared  through  inenv 
t.e.s  and  the  gathering  was  unanimous  In  Its  approval  of  the  flan  to 
bind  the  trade  of  the  New  England  states  Into  an  offensive  and 
defensive  bodv  The  slates  are  Maine.  New  Hampshire.  Vermont. 
Massachusetts.  Rhode  Island  and  Connecticut 

One  of  the  principal  objects  of  the  unifying  of  the  New  Kngland 
dealers  Is  the  .  st  ihlishiti.  nt  of  a  defense  against  legislation  which  Is 
aimed  prnmis.-uuuslx  at  the  trade 


Care  Sold  at  Indianapolis  Opening 

Indianapolis,  Ini>.,  March  13 — If  any  vindication  were 
required,  the  spring  opening  as  a  producer  of  business  was 
vindicated  last  week  at  the  annual  spring  opening  »f  local 
dealers.  The  sales  went  beyond  all  expectations,  ideal 
weather  throughout  the  week  contributing  much  to  the  suc- 
cessful results  obtained. 

There  were  tl-."u*.arals  of  visitors  from  all  parts  of  111."  atale,  and 
contracts  lit i'  arprnyinaitely  rnO  car«  were  cloyed  during  the  week. 
State  distributors  also  closed  many  new  agencies  and  altogether 
the  member!-,  of  the  Indianapolis  Automobile  Trad..  Av-r.  .  under 
whow  t,".*vivf*  the  opening  Was  held    were  very  well  satisfied. 

T:  .•  dialers  ire  now  looking  forward  to  the  fall  «how.  which 
»U1  i.e  1,-1.1  at  the  Indiana  Slate  Kalr  in  September  This  will  be 
>t  „:.d   m  r.   >-nt    as   Ir   was  last   fall.     India  i  lap.,  .s   ,.  piactlcaUy 

 v.r',.1  to  Ho-   |.l...  of  two  sbows  a  year  as  a  sliniol  .rd  to  husi- 

lies*. 

The  opening  c.iip  dealers  ktl  excellent  opportunity,  also,  to  dis- 


pose of  useil  ears  thai  have  accumulated  since  lust  fall,     fiw-d  cars 

Were    a.Helll-e.l    extensive]*     all.)    prices    were    placed    Oil     them  to 

make  th.  m  move  quickly  As  u  result  few  of  the  dealers  hme  an> 
used  ears  on  hand. 

There  Wele  the  usual  dinner*  lo  agents  <luiing  the  week  Allllosl 
cwr>  coin  crn  that  distribute*  for  the  slate,  entertained  Its  Stat, 
agents  in  some  way  or  another.  The  Bulck  blanch  gave  a  dinn.  i 
in  its  agents  al  the  Had  I  Hotel,  Thursday  night. 

The   Minister  Motor  Club  gave  a   luncheon  and   vaudeville  per 
foi  inane,   a i  the  Claypool  Hotel.  Wednesday  night,  w  hich  was  well 
attended     The  e ii I  ci  t a  1  n me n t  w  as  furnished  largely  by  performers 
Irorn  vii'alei  ilb-  theatres. 

The  only  ...(her  unite. I  event  was  the  visit  to  the  new  Ford,  a-- 
semliliiig  pi  int.  Tuesday  afternoon  There  w  as  a  parade  2  miles 
long  Tin-  Kuril  company  alone  had  sr.a  cars  In  line  and  most  of  li  - 
cit y  dealers  had  cars  In  line 

Lehigh  Valley  Show  Sells  133  Cars 

South  Bethlehem,  Pa.,  March  13— Dealers  in  the  Lehigh 
Valley  region  who  were  represented  at  the  recent  First 
Annual  Lehigh  Valley  Automobile  Show  in  the  Colosseum 
here  are  today  congratulating  themselves  that  their  timidity 
when  the  suggestion  of  exhibiting  was  first  bronched  was 
overcome,  for  more  than  $200,000  was  divided  among  them 
directly  attributable  to  the  exhibition. 

Ther.  iv.  ie  1P.:|  eats  sold  on  the  Moor  during  Show  Week  Kl.  rt.-i 
a-  Steele,  of  I'.aston,  carried  off  the  honors  and  also  the  silver  cup 
donated  by  the  la-high  Valley  show  management  to  the  dealer  mak 
iug  the  largest  number  of  sales  They  handle  the  Chevrolet  and  the 
HiM.es.  and  sold  IT.  cars.  Charles  Snyder,  of  Allentown.  the 
runner-up.  sold  11  Saxons.  Sales  of  107  more  cars  were  distributed 
among  about  .,.)  dealers, 

Truck  Exhibit  at  Exposition  Opens  April  1 

San  Francisco,  Cai...  March  12— The  motor  truck  manu- 
facturers will  have  a  building  erected  exclusively  for  theit 
exhibits  at  the  Panama-Pacific  International  Exposition.  It 
will  be  ready  for  occupancy  on  March  20  and  will  be  opened 
on  April  1,  continuing  through  the  exposition  period. 

The  building  is  being  erected  eaat  of  Machinery  Hall  on  a 
five-sided  plot  of  ground  and  will  be  one  story  in  height  and 
will  have  a  total  floor  area  of  71,000  square  feet.  The  space 
which  will  be  available  for  exhibits  is  54,650  square  feet. 

A  large  testing  laboratory  will  be  installed  in  connection 
with  the  truck  exhibits.  A  scries  of  exhaustive  tests  cover- 
ing every  portion  of  manufacturing  processes,  the  testing  of 
the  various  steels  and  alloys  in  chassis  and  motor  construc- 
tion and  the  standardisation  of  the  parts  which  enter  into  the 
makeup  of  the  modern  machine,  will  be  carried  out. 

New  York  City,  March  16 — It  has  been  decided  that  the 
motor  truck  convention,  which,  as  announced  in  The  At'To- 
mobile  for  March  11,  will  be  held  May  5  and  6  in  Detroit 
by  the  Nntional  Automobile  Chamber  of  Commerce,  will  be 
held  in  the  banquet  hall  of  the  new  Statler  Hotel. 

Members  of  the  Commercial  Vehicle  Committee  of  the 
N.  A.  C.  C.  are  at  work  on  the  program.  The  list  of  papers 
U»  Ik?  prepared  has  not  yet  been  decided  upon,  but  it  will 
emhrace  subjects  of  uppermost  interest  to  manufacturers, 
such  as  service  to  be  rendered  to  users  by  the  makers  and 
dealers,  standardization  of  capacity  rating,  shows  and  demon- 
strations, and  so  forth. 

Developments  in  the  Jitney  Field 

Philadelphia,  Pa.,  March  10— -City  Solicitor  Michael  J. 
Ryan  yesterday  issued  an  announcement  advocnting  the  estiib 
lishment  of  motor  bus  lines  all  over  the  city  as  a  solution  of 
the  transportation  problem,  at  the  same  time  declaring  thn' 
no  legal  obstacles  barred  the  way.  With  the  exception  of  the 
ordinances  and  regulations  governing  horse  cabs  and  taxi- 
cabs,  there  is  nothing  to  prevent  independent  jitney  buy 
owners  working  over  regular  routes  all  over  the  citv,  ami 
that  is  just  what  is  about  to  happen.  Fortified  with  the  ritv 
solicitor's  opinion  on  the  subject,  it  is  expected  that  another 
week  will  see  the  city  honeycombed  with  the  motor  bus 
.Jitney  cars  are  already  lieginning  operation. 

Rock  Island.  III..  March  l.V-Thc  first  union  of  jitnev 
bus  drivers  hns  been  organized  at  Rock  Island,  and  includes 
the  twenty-two  drivers  in  charge  of  cars  running  botwev 
Rock  Island.  Moline  and  Davenport.  The  union  will  come 
tinder  the  jurisdiction  of  the  Internationa)  Teamsters  Chauf- 
fetits.  and  Stablemen's  union.    The  following  officers  were 
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elected:  President,  Chester  SUup;  recording  secretary.  Wil- 
liam Dickman ;  financial  secretary,  I..  S.  Masaick,  and  treas- 
urer, Wlliam  Gable.  The  buses  are  all  reporting  a  thriving 
patronage  and  arc  cutting  heavily  into  the  street  railway 
receipt-". 

Albany.  N.  Y„  March  12 — A  charter  has  been  granted  to 
the  White  Star  Jitney  Line  of  Rochester,  with  a  capital  of 
$50,000.  The  incorporators  are  Wm.  Cross,  W.  J.  Oevei, 
G.  V.  KondofT,  all  of  Rochester. 

IIarrishi'RG,  Pa.,  March  13 — Starting  on  April  1.  the  Jit- 
ney Bus  Co..  of  Harrisburg,  will  begin  the  operation  of  fifty 
automobiles  on  the  streets  of  Harrisburg  to  compete  with  the 
traction  interests.  The  Jitney  bus  craze  is  spreading  through- 
out interior  Pennsylvania  and  companies  have  recently  been 
organized  in  Willinmsport.  Altoona,  York,  Lancaster,  and 
other  cities  to  carry  on  the  rapid  automobile  transit  business. 

St.  Lot/is,  Mo.,  March  10 — After  2  weeks  of  operation 
without  any  specific  regulations  the  jitney  buses  in  St.  Louis 
will  have  to  follow  a  specially  prepared  set  of  rules  of 
traffic  laid  down  by  the  city  this  week.  No  longer  will 
fifteen  persons  he  squeezed  into  a  five-passenger  car,  thnt  is 
if  one  of  the  new  rules  is  enforced.  The  now  set  of  regula- 
tions in  brief  follows: 

Car*  muni  lie  examined  every  two  weeks  to  a*,  ertaln  whether 
they  are  tint*-  for  the  carriage  of  passengers 

.VII  ehaufYcurs  must  lie  licensed  liy  the  Mint!"1  and  each  mast  earn 

hid  badge  '  •  rtlfytng  as  muih. 

To  prevent  overloading  standard  touring  car*  arid  llmoilsll.es 
shall  carry  licit  more  than  two  |«twiui  <>\<r  the  mimluT  named  h> 
the  manufacturer  as  Its  capacity  Other  t  arn  shall  carry  no  mot. 
persons  than  ran  lw  seated  comfortably. 

No  person   shall   In-  perm. ltd   in  any  our  except   in   the  boh 

thereof 

No  oar  shall  i.-.  elve  or  discharge  passenger*  except  at  sidewalk 
curb*  and  then  only  when  at  a  standstill. 

No  car  (hall  pass  another  tor  the  purpose  or  «• ■.  wing  ..  passenger. 

New  York  City,  March  15—  Walter  C.  Allen  has  been 
elected  president  of  the  Yale  &  Towne  Co.,  succeeding  H.  R. 
Towne.  who  was  made  chairman  of  the  board. 

The  stockholders  of  the  company,  upon  Hie  recommendation  of 
the  dlreotors,  have  authorized  the  issue  of  $.*.ne.«nii  adrlltionnl  oaiiital 
Htrxk.  The  present  stock  Is  t.'i.iHin.nnO.  Substantially  all  of  the 
stockholders  have  waived  their  right  of  subscription  thereto  in  <>r- 
«ler  thereby  to  place  the  stock  so  surrendered  in  the  hands  of  the 
directors,  and  thus  enabling  the  Litter  to  arrange  for  Its  acquisition 
in  proper  proportions  and  on  equitable  terms,  at  not  less  than  par, 
l.y  oinoers  and  employe,,  of  the  company  upon  whom  will  rest  the 
responsibility  ol  the  further  development  of  the  business 

Tacoma,  Wash.,  March  12 — George  D.  Dunn,  secretary  of 
the  Tacoma  Speedway  Association,  has  signed  up  Eddie 
Pullen,  Guy  Ruckstell,  Knrl  Cooper,  Dave  Lewis,  Bob  Burmnn 
and  Jim  Parsons  for  the  Tacoma  speedway  races  this  year, 
and  Oldfield.  D.  Resta  and  Ralph  de  Palma  will  shortly  sign 
contracts.  New  cars  which  will  be  seen  by  Northwest  fans 
this  vear  are  the  Buggatti,  which  will  be  driven  by  the 
French  driver,  J.  B.  Marquis. 

Whelan  Heads  Detroit  Speedway 

Detroit,  Mich.,  March  13 — Officers  and  directors  have  been 
chosen  for  the  Detroit  Motor  Speedway  which  has  succeeded 
the  Detroit  Speedway  Club.  Only  a  few  of  the  officials 
from  the  old  organization  are  with  the  new  one.  All  are 
well  known  in  business  and  private  circles  of  the  city. 

Tin-  I  "reside  lit  Is  John  P.  Whelan.  fulled  States  collector  of  cus- 
toms in  this  district.  S  Ii  Maddux,  contractor  of  Indianapolis.  Ind.. 
is  vice-president;  Albeit  llanlensiine  Is  treasure,  and  I:  II 
swan  is  secretary. 

The  board  of  din-dois  includes  t-  C.  Starkweather,  pn  »l  lent  of 
th,.  lietrolt  Automobile  H.-alers  Assn .;  Philip  Rrettmeycr.  vice- 
president  of  the  Oerman-Amerleiin  Pnnk:  Otto  Mich,  contractor 
and  builder:  Kahili  M  'l  ate  lawyer  tlenrgc  Riithrcll,  proprietor  ot 
lb,.  Normatiilie  and  Oriental  hotels;  Janus  Q  <louille.  general 
manager  of  the  Pennsylvania  Uubhcr  Co.  and  .1   B.  Ilaggcrly 

$20,000  Prize  for  Race  in  Omaha 

OMAHA,  NEB.,  March  13 — A  purse  of  $20,000  is  being 
raised  in  this  city  for  the  300-mile  race  to  be  held  here  July  5. 
It  is  expected  that  the  leading  drivers  in  the  Grand  Prix 
and  Vanderbilt  cup  races  will  participate.  It  is  stated  that 
Ralph  De  Palma  Hiid  Barney  Oldfield  have  agreed  to  come  to 
this  city. 


Oldfield  Winner  in 
Venice  Race 

Covers  300  Miles  in  Maxwell  at  68.8 
m.p.h. — Carlson,  Maxwell,  Second 
and  Ruckstall,  Mercer,  Third 

VENICE,  CAL.,  RACE  COURSE,  March  17— Sp.ruil  7c/.  . 
i/iiiiu  -Harney  Oldfield,  in  a  Maxwell,  today  won  the 
first  annual  Venice  grand  prix,  covering  the  300-mile  course  in 
4:24:»  2-5,  or  08.8  miles  per  hour.  His  team-mate,  Billy 
Carlson,  sent  his  Maxwell  over  the  line  for  second  place  in 
4:114:43  2-5,  while  Ruckstall's  Mercer  took  third  money  in 
4:27:27  1-5.  Dave  Lewis's  Stutz  had  practically  won  the 
race  when,  on  the  next  to  the  last  lap,  engine  trouble  put  it 
out  of  the  running.  Fourth  place  went  to  Marquis,  in  the 
Bugatti,  his  time  being  4:31:3'.»,  and  Hearne's  Case,  which 
ran  a  consistent  race  throughout,  was  fifth  in  4:44:51. 

With  the  thermometer  registering  85  degrees  in  the  shade, 
75,000  spectators  watched  the  race,  which  was  filled  with  un- 
expected thrills. 

III.  eta  it  ,.f  the  lace  was  delayed  17  minute*.  Chairman  Kenner- 
dell, of  the  A.  A  A  .  demanding  a  cerlllle.l  check  for  the  fs.OC'Q  prlrs 
money,  which  the  lace  treasurer  had  at  a  1<*  al  bank.  On  the  start- 
iiii!  iitie  Mkrotlt  and  Hughes  were  ruled  out  by  Mr  Kcnneldell  over 
t..  f.  u  .  Wei-,.     I'lllle),.  Iti  Ibe  Men  el.  stripped  his  Bears  at  the  tap« 

 I  was  unable  to  Kit  a  way. 

from  the  tlrs:  to  tin-  twentieth  lap.  Itlckonbaoher,  In  a  Maxwell, 
was  In  the  Lad  with  Ku.kstalls  Monet  second  and  Klein  s  l'uento 
1'ronto  third  At  the  end  01  tlie  twentieth  lap  Itickonhacher's  lead 
was  two  laps. 

i  m  the  nlr.lh  lap  the  soon  board  fell  w  ith  twenty  men.  Two  wen- 
injured  and  taken  to  the  hospital  Another  unexpected  diversion 
occur  ml  when  f'aleb  llragg  drove  i;i,n  Marlins  aeroplane  down 
from  Ia>»  Anitelcs  and  circled  the  course  three  time*,  the  passenger* 
being  -Martin  and  Ivtiglheer  Kliesrath  of  Hie  Ponoli  company, 

no  the  flfty-lifth  lap  Kuokstall  wn»  leaillrut  with  llearne- s  Case 
second.  Lewis's  Slut*  third  and  Oldfield  fourth,  the  average  speed 
for  the  lap  being  71  miles  per  hour.  On  this  lap  Marquis,  in  the 
Bugatti,  hit  a  spectator  and  mangled  his  Umbo. 

By  lap  Ti>  the  order  was  Lewis,  llearne.  Carlson  and  Oldfield,  the 
speed  being  "1  miles  per  hour. 

'in  the  eightieth  lap  the  drivers  maintained  the  same  positions, 
but  the  average  speed  went  up  |o  71  ."■  miles  an  hour.  Chairman 
Keitnetdell  appointed  Km!  Wagner  emergency  representative  ol 
the  A   A.  A. 

l-ip  'm  saw  the  timet*  still  circling  tin  track  in  the  same  order, 
hut  tin  speed  had  lumped  to  :»  miles  pi  i  hour  The  closing  laps  of 
the  race  saw  several  changes.  Oldfield  working  Ins  way  to  lust 
from  fointli  plate  ami  Carlson  pushing  pa»t  the  disabled  Lewis  and 
llearne  to  finish  second. 

The  Namcr.  elU.-leil  ;.,,.{  dr  •  .  h  b>  I  it  V  ill,-  Jnna-.  was  win  kill  last 

"ight  in  a  pr.u  ii.  •-  rem  Th.  opening  practice  on  the  Venice  course 
on  March  It  was  also  real. -toil  b\  an  accident.  Jonas  oliliant  and 
drive!  ol  the  wrecked  Napier,  went  Into  one  of  the  boarded  hanked 
I  urns,  in  high  speed  and  climbed  out  m  er  ih.  outside  Lainkln, 
who  wan  riding  with  Jonas  was  seVtrel*  injured  .Wwhouse. 
driving  the  l»el.age.  made  lite  fastest  time  on  the  course,  com- 
I'lellng  the  circuit  at  an  average  uf  75  m  ph  .Marquis,  on  the 
Herman  Bugatti.  made  a  lap  at  72  m  p  h 

Cooper  withdrew  from  the  nice  on  account  of  tonsilltls.  Matty 
lirant  taking  his  t  in.  ..  laiuis  Mkr.-nt  at  the  last  moment  decided 
io  eiii.r  the  .'..liforuian.  which  is  a  special  Merer 

A.  C.  S.  C.  Severs  Connection  with  A.  A.  A. 

Los  Anukixs,  Cal.,  March  16— .S/iccmi/  Trh-firam — Don 
I/ee  resigned  ns  referee  of  the  Venice  race  when  the  direc- 
tors of  the  Automobile  Club  of  Southern  California  passed 
resolutions  severing  all  connections  with  the  American  Auto- 
mobile Assn.  on  account  of  the  action  of  Chairman  Richntd 
Kennerdell  in  removing  the  local  contest  committee  of  ten 
automobile  club  members  who  formerly  served  as  official  rep- 
resentatives of  the  A.  A.  A.  John  Wei.se  today  assumed  the 
position  of  referee.  Chairman  Kennerdell.  who  is  in  complete 
charge  of  the  race,  requires  a  statement  from  Mayor  Garcty 
of  Venice,  assuming  all  responsibility  for  the  race  on  account 
of  the  dangerous  character  of  the  course. 
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STEEL  Products  Complete*  Addi- 
tion—The Electric  Welding  Co., 
Cleveland,  l).,  which  recently 
changed  its  name  to  the  Steel 
Products  Co.,  and  which  increased  its 
capital  from  $250,000  to  $1,000,000,  has 
just  completed  an  addition  to  its  main 
plant.  Contracts  have  been  given  for 
three  additional  units  to  be  125  by  45 
feet  each.  The  officers  of  the  company 
are:  C.  E.  Thompson,  president  and  gen- 
eral manager;  W.  L>.  Bartlett,  vice-presi- 
dent and  superintendent;  J.  A.  Kinder, 
secretary  and  sales  manager,  and  G.  H. 
Brown,  treasurer.  The  chief  business  of 
the  Steel  Products  Co.  is  the  manufac- 
ture of  gas  engine  valve  stems  or  poppet 
valves,  also  spring  shackle  bolts.  A 
branch  office  has  been  opened  in  Detroit, 
Mich.,  at  1515  Ford  Building,  which  is  in 
charge  of  Frank  DcWitt,  who  has  been 
the  Michigan  representative  for  some 
time. 

Victor  Rubber  to  Enlarge— The  Victor 
Rubber  Co.,  Springfield,  O.,  will  erect  an 
addition  to  its  plant. 

Amplex  to  Resume — The  Amplex  Auto 
Works,  Mishawaka,  Ind.,  sold  by  a  re- 
ceiver to  Adolph  Kamm,  Sr.,  will  resume 
operations. 

Falls  Rubber  to  Build— The  Falls 
Rubber  Co.,  Cuyahoga  Falls.  O.,  has  pur- 
chased a  site  at  Main  and  Broad  streets, 
upon  which  will  be  erected  a  new  factory. 

Regal  Increases  Berlin  Plant — The 
Regal  Automobile  Co.,  Detroit,  will  make 
an  addition  to  its  factory  nt  Berlin,  Ont„ 
and  will  require  machinery.  Mr.  Nyberg 
is  branch  manager. 

Accessory  Plant  for  Ont.— The  Rolls- 
Royce,  Ltd.,  will  establish  a  factory  in 
Ontario  for  the  manufacture  of  automo- 
bile accessories.  James  C.  Royce,  Daven- 
port Road,  Toronto,  Ont.,  is  representa- 
tive. 

To  Move  Plant— C.  E.  Miller  and  A.  C. 
George,  of  Lima,  O.,  and  F.  M.  McGraw. 
of  Auburn,  Ind.,  are  preparing  to  move  a 
factory  now  turning  out  light  delivery 
wagons,  located  at  Auburn,  to  Lima.  The 
plant  will  be  located  on  West  Spring 


Red  Arrow  to  Build— The  Red  Arrow 
Automobile    Co.,  Orange, 


awarded  the  contract  for  a  fireproof  fac- 
tory which  will  be  used  for  the  manufac- 
ture of  automobiles.  The  company  states 
that  it  will  be  in  the  market  for  air  com- 
pressor, pump,  boiler,  tank  and  ma- 
chinery, details  of  the  requirements  for 
which  are  not  stated. 

U.  S.  Wheel  to  Erect  Plant— The 
United  States  Wheel  &  Tire  Co.,  Rock- 
ton,  Wis.,  will  erect  a  plant,  100  by  110 
feet,  stories,  of  brick,  steel  and  con- 
crete construction,  to  be  equipped  for  the 
manufacture  of  elastic  wheels  for  auto- 
mobiles and  motor  trucks.  The  company 
is  capitalized  at  $300,000.  K.  S.  Gleas- 
tnan  is  president. 

Canadian    Truck    Factories    Busy — 

Maisonneuve  motor  trucks  are  now  being 
produced  by  the  Oxford  Motor  Cars  & 
Foundries,  Ltd.,  of  Montreal,  Que.  The 
plant  is  being  operated  day  and  night. 
A.  J.  Lavoie  has  recently  been  appointed 
manager.  At  Walkerville,  Ont.,  tne  Do- 
minion Motors,  Ltd.,  is  manufacturing 
the  Dominion  motor  truck. 

West  Bend  Aluminum  Busy— The  West 
Bend  Aluminum  Co.,  West  Bend.  Wis., 
which  erected  a  new  factory  during  last 
year,  is  again  becoming  crowded  for 
room  and  contemplates  the  erection  of 
additions  during  1915.  The  company  has 
recently  made  a  voluntary  increase  of  10 
to  20  cents  a  day  in  the  pay  of  employees, 
the  increase  being  graduated  by  the  term 
of  service. 

Maxwell  Shipments  Increase  131  Per 

Cent. — Durinsr  November,  December  and 
January  the  Maxwell  Motor  Co.,  Detroit, 
Mich.,  shipped  f.,829  cars,  as  apainst 
2,950  last  season,  an  increase  of  131  per 
cent.;  in  February.  3,691  cars,  against 
794  in  February,  1914,  an  increase  of  377 
per  cent.  In  January,  1915,  the  company 
had  on  its  payroll  6,633  men,  against 
3,788  in  January,  1914,  an  increase  of  75 
per  cent. 

Elbert  Plant  at  Sunnyvale — Negotia- 
tions were  completed  last  week  hy  the 
Elbert  Motor  Car  Co.  whereby  that  con- 
cern comes  into  possession  of  a  com- 
pletely equipped  factory  at  Sunnyvale. 
Cal.,  38  miles  south  of  San  Francisco, 
where  the  Seattle-designed  Elbert  cars 
will  be  built.    The  plant  consists  of  20 


acres  of  land,  on  which  are  six  buildings 
giving  a  total  floor  space  of  40,000  square 
feet.  The  assembling  plant  will  be  main- 
tained for  supplying  the  Northwest  trade 
in  Seattle. 

Bergstrom  Plant  at  Rockford — Berg- 
strom  Bros.,  Rockford,  111.,  manufacturers 
of  the  Bergie  national  spark  plug,  have 
organized  a  stock  company  and  received 
articles  of  incorporation  this  week,  capi- 
tal stock  being  fixed  at  $5,000.  The  in- 
corporators are  Andrew,  Adolph  and 
Arthur  Bergstrom,  all  of  Rockford.  The 
company  has  been  operating  a  factory  at 
Belvidere,  but  recently  decided  to  re- 
move to  Rockford,  111.,  owing  to  the 
necessity  for  extending  the  field  and 
where  more  advantageous  shipping  facili- 
ties could  be  secured. 

J.  L  C.  Warehouse  in  Madison — The 

J.  I.  Case  T.  M.  Co..  Racine,  Wis.,  is  pre- 
paring to  erect  a  largo  warehouse  and 
office  building  for  its  factory  branch  in 
Madison,  Wis.  The  building  will  be  100 
by  140  feet  in  size,  two  stories  high,  of 
solid  brick  construction  and  cost  about 
$35,000.  Because  of  the  increasing  im- 
portance of  its  motor  car  business  the 
company  will  make  ample  provision  for 
garage  and  service  station  in  the  new 
building.  The  Madison  branch  was  one 
of  the  first  to  be  established  by  the 
Racine  concern. 

Fire  Damages  Detroit  Plant— Fire  de- 
stroyed the  greater  part  of  the  three- 
story  plant  of  the  Detroit  Foundry  Co., 
at  Fordyce  and  Marston  avenues  and 
Morrow  street,  Detroit,  Mich.,  on  March 
12.  The  total  loss  to  the  foundry  con- 
cern is  estimated  at  about  $75,000  and 
that  of  the  Farmer  Mfg.  Co.,  which  occu- 
pied the  third  floor  of  the  building,  at 
$25,000.  The  foundry  company's  busi- 
ness will  not  be  very  strongly  affected 
according  to  officials  of  the  company,  as 
the  production  facilities  of  the  second 
plant  of  the  company,  on  Hastinjrs  street, 
will  be  at  once  increased  to  take  care  of 
the  business  for  the  two  plants.  The  re- 
building of  the  burned  structure  will  be 
started  as  soon  as  possible.  Officials  of 
the  farmer  company,  which  made  tht 
TJ,  »ut<.on30b,le  rotors-  eou,d  not  ^ 
Ttn"l  °Ut  *        th"  fUture  p'nnf 
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T    OW-SPEED  Carbureter— From  the 
j      modern  automatic  carbureter  it  is 
1  *  possible  to  obtain  easy  starting 
and  very  slow  idling  speed,  but 
with  older  instruments  it  is  often  diffi- 
cult or  impossible  to  make  adjustments 
to  suit  the  full  range   Actually  in  effect 
the  modern  carbureter  when  the  throttle 


BtokM  low  »peed  csrbur«ter 


is  closed  for  Idling  becomes  a  smaller 
aize,  and  in  many  cases  the  supplement- 
ary jet  brought  into  action  is  the  equiva- 
lent of  a  miniature  carbureter  which  is 
used  for  idling  only  and  goes  out  of  ac- 
tion as  soon  as  the  throttle  is  opened. 

The  device  here  described  is  a  minia- 
ture carbureter  complete  in  every  partic- 
ular, except  that  it  has  no  float  chamber, 
and  it  can  be  attached  to  any  car  what- 
ever. It  is  necessary  to  drill  and  tap  a 
hole  in  the  side  of  the  float  chamber  of 
the  old  carbureter  to  suit  the  threaded 
end  of  the  pipe  A,  and  from  B  a  short 
length  of  small-bore  copper  tube  is  con- 
nected to  any  convenient  point  in  the  in- 
take manifold.  From  C  another  small 
pipe  is  taken  to  either  the  cowl  board  or 
the  front  of  the  car,  according  to  wheth- 
er there  is  a  self-starter  or  not,  and  a 
wire  ending  in  a  thumb  ring  is  led  along- 
side this  pipe  from  the  lever  D. 

Gasoline  entering  through  the  pipe  A 
flows  upward  through  the  main  part  of 
the  device,  and  at  E  there  is  a  constric- 
tion which  makes  a  kind  of  jet.   Below  E 


a  piece  of  hexagonal  brass  an  inch  or  two 
in  length  and  with  a  rounded  upper  end 
lies,  so  that  if  the  suction  becomes  very 
strong  this  is  lifted  and  partially  closes 
the  jet.  In  the  branch  passage  F  there 
is  a  second  tiny  jet  controlled  as  to  size 
by  a  pin  which  ran  be  regulated  by  the 
lever  D,  while  inside  the  part  G  is  a 
small  air  valve  with  a  spring  adjustable 
as  to  tension  by  the  screw  seen  above  it. 
Air  also  enters  through  the  pipe  C  and 
flows  across  the  little  jet  F. 

Usually  the  end  of  pipe  C  is  fitted  with 
a  tiny  muffler  to  prevent  any  hissing 
noise  from  the  entering  air,  and  the  tap 
shown  is  not  intended  to  be  used  once  it 
has  been  set  to  suit  the  particular  motor 
in  question.  When  the  motor  is  cranked 
gasoline  is  drawn  in  from  both  jets,  and 
if  the  speed  rises  the  main  jet  goes  out  of 
action  automatically.  The  convergence 
of  the  air  streams  causes  great  turbu- 
lence and  reduces  the  fuel  to  a  condition 


Axle  attachments  for  Ford* 

of  extreme  subdivision — so  much  so,  in 
fact,  that  it  is  clnimed  to  be  possible  to 
start  a  motor  on  kerosene,  since  it  is 
very  simple  and  most  inexpensive  the  in- 
vention should  find  a  great  many  sup- 
porters, and  there  is  no  question  but  that 
it  enables  any  motor  to  be  run  at  very 
low  speed  indeed.  A  point  in  connection 
with  it  that  is  particularly  interesting  is 
that  it  will  allow  adjustment  to  suit  a 
motor  in  which  wear  on  the  valve  stems 
permits  a  continuous  air  leak,  this  being 
difficult  of  accomplishment  even  with  the 
best  of  carbureters. — Stokes  Carbureter 
Co.,  Detroit,  Mich. 

Air-Pressure  Regulator — There  is  noth- 
ing new  in  the  pocket  tire  gauge  to  show 
the  air  pressure  accurately,  but  this  ap- 
paratus works  in  a  different  way.  It  is 
set  by  hand  to  the  pressure  desired  and 
then  inserted  in  the  pipe  line  by  attach- 
ing it  to  the  valve  and  then  screwing  the 
pump  or  air  line  to  the  side  of  the  gauge. 
As  soon  as  the  desired  pressure  is  reached 
the  gauge  will  blow  off  with  a  pop,  and 
any  further  supply  will  simply  escape  to 
the  atmosphere.  —  American  Sanitary 
Lock  Co.,  Indianapolis,  Ind. 

Small  Air  Compressor— A  small  com- 
pressor for  use  in  a  private  garage  is  a 
luxury  that  most  car  owners  would  like 
to  possess  if  price  was  not  a  considera- 
tion, and  the  little  Gardner  "Midget" 


pump  has  been  produced  with  the  idea 
that  it  will  appeal  to  this  class  of  user. 
The  makers  are  producers  of  air  pumps 
in  a  variety  of  sizes  and  patterns,  so  they 
have  plenty  of  experience  in  the  manu- 
facture of  this  kind  of  machine.  The 
"Midget"  is  good  for  a  steady  output  at 
125  pounds  per  square  inch,  so  it  is  well 
capable  of  taking  care  of  the  largest  au- 
tomobile tires.  It  can,  of  course,  be  driv- 
en from  any  convenient  source  of  po 
— Gardner  Governor  Co.,  Quincy,  III. 

Ford  Car  Axle  Strengthening  —  Two 
novelties  for  attachment  to  Ford  axles 
have  for  their  purpose  the  strengthening 
of  the  rear  axle  against  road  shocks  and 
the  steadying  of  the  front  axle  against 
twisting  in  a  springy  way  when  traveling 
over  rough  ground.    It  is  not  supposed 


that  the  rear  axles  of  newer  model  Fords 
are  deficient  in  strength,  but  it  is  a  fact 
that  the  axle  rase  has  been  stiffened  late- 
ly, so  a  simple  tie  rod  has  been  devised 
to  fit  on  old  Fords.  This  can  be  attached 
with  a  spanner  only,  and  in  a  very  few 
minutes,  while  the  rod  is  really  two  long 
bolts,  so  that  there  is  a  flexibility  at  the 
center  part  where  the  heads  of  the  bolts 
socket  into  the  pad  under  the  differential 
case. 

The  front  axle  attachment  consists  of 
a  brace  to  tie  together  the  middle  of  the 
axle  and  the  apex  of  the  radius  rods  or 
stays,  the  idea  being  that  the  latter  being 
springy  in  nature  allows  the  axle  to  twist 
on  its  center  line  when  meeting  a  bump 
on  the  road.  Both  these  attachments  are 
extremely  cheap,  and  the  least  mechani- 
cal of  persons  could  put  them  on  correct- 
ly.—Auto  Parts  Co.,  Providence,  R.  I. 

Carburet  ion  Improver — This  is  a  de- 
vice designed  to  overcome  the  trouble 
caused  by  gasoline  condensing  and  col- 
lecting upon  the  interior  of  the  manifold, 
and  operates  by  directing  a  stream  of 
heated  air  along  the  inside  walls  of  the 
manifold.  A  metal  drum  or  muff  is 
clipped  to  the  exhaust  pipe,  and  this  has 
inside  it  a  series  of  baffles,  so  that  a  small 
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Antl- Rattle  strips  for  Ford  fenders 


quantity  of  air  admitted  at  a  small  orifice 
is  compelled  to  travel  up  and  down  many 
times  before  it  reaches  the  outlet.  Thence 
it  is  taken  to  the  "remixer,"  first  passing 
u  valve  which  is  opened  and  closed  by  the 
interconnected  carbureter  throttle  lever. 

The  valve  is  located  on  the  edge  of  a 
flange  which  has  to  be  inserted  between 
the  carbureter  and  the  manifold,  and  the 
flange  is  hollow,  being  pierced  on  the  in- 
side with  a  number  of  small  holes  shown 
in  the  sketch.  Through  these  holes  the 
heated  air  is  drawn,  and  it  naturally 
rushes  along  the  cold  walls  of  the  mani- 
fold, raising  their  temperature  and  so  re- 
ducing tendency  to  condensation  of  gaso- 
line. It  is  to  be  noticed  that  this  device 
docs  not  impose  any  restriction  upon  the 
manifold  or  in  any  way  obstruct  the  pas- 
sage of  the  gas  to  the  motor. — Universal 
Shock  Eliminator  Co.,  New  York  City. 


THE  AUTOMOBILE 

Eliminating  Rattle — Often  on  an  old 
car  squeaks  or  rattles  develop  in  the 
fenders,  and  when  this  happens  it  is  usu- 
ally difficult  to  effect  a  cure,  owing  to  the 
springy  nature  of  the  parts  in  question. 
Often  the  best  way  to  deal  with  the  trou- 
ble is  to  have  small  strips  of  angle  riv- 
eted or  bolted  in  the  comers  where  the 
fenders  are  attached  to  the  other  sheet- 
metal  parts.  To  effect  this  repair  on 
Ford  cars  with  the  least  possible  trouble 
specially  shaped  angle  pieces  are  sold 
made  from  heavy  pressed  steel  and  enam- 
eled to  match  the  fenders.  —  New  Era 
Spring  Specialty  Co.,  Detroit,  Mich. 


Special  pliers  for  Weed  chain  repairing 


Weed  Chain  Pliers — However  carefully 
one  may  handle  tire  chains  the  day  will 
come  when  some  repairs  are  necessary, 
when  some  new  cross  links  have  to  be  put 
in.  The  average  man  is  not  very  fond 
of  the  job,  and  really  it  requires  some 
skill  properly  to  open  and  close  odd  links 
in  a  chain  for  the  insertion  of  fresh 
lengths.  The  special  pliers  illustrated  on 
this  page  have  been  devised  by  the  Weed 
chain  makers  to  render  the  job  of  replac- 
ing parts  of  Weed  chains  as  simple  as 
possible,  since  they  will  firstly  open  the 
hook  on  a  cross-chain  end  to  allow  the 
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old  one  to  be  detached,  and  they  can  then 
be  employed  for  closing  the  hook  on  the 
new  piece  which  has  been  put  in  place. 
The  sketch  shows  how  different  parts  of 
the  plier  jaws  are  used  for  these  two  op- 
erations.—  Weed  Chain  Tire  Grip  Co- 
Bridgeport,  Conn. 

Gasoline  Preheater — One  of  the  sim- 
plest of  devices  for  warming  the  fuel  on 
its  way  to  the  carbureter  is  that  illus- 
trated here,  and  the  design  is  such  that 
the  fitting  also  acts  as  a  trap  for  dirt. 
Gasoline  passes  through  the  center  bowl, 
which  is  surrounded  by  an  exhaust  jack- 
et, a  flexible  pipe  serving  to  make  con- 
nection with  the  manifold.  It  is  recom- 
mended that  the  preheater  lie  mounted  as 
close  as  possible  to  the  carbureter.  At  the 
bottom  of  the  fuel  bowl  a  tap  is  screwed  in 
so  that  water  or  dirt  which  settles  can  be 
drawn  off,  and  the  top  of  the  jacket  is  re- 
movable so  that  any  carbon  or  gummy 
deposits  can  be  removed  from  the  jacket. 
At  the  outlet  from  the  jacket  there  is  a 
second  cock  so  that  the  heat  can  be 
turned  off,  if  desired,  in  very  hot  weather. 
R.  O.  C.  Sales  Co.,  New  York  City. 


Catalogue  and  Pamphlet  Review 


i — A  recent  addition  to  the 
Johns-Manville  line  is  a  well-made  clock 
supplied  with  two  styles  of  mounting  for 
the  cowl  board,  either  flush  or  project- 
ing. It  is  handsome  in  appearance  and 
guaranteed  an  accurate  timekeeper. — H. 
W.  Johns-Manville  Co.,  New  York  City. 

Radiometer — This  is  a  new  type  of  car 
heater,  which  uses  instead  of  coal,  ex- 
haust gas,  etc..  a  special  chemical  com- 
pound which  is  contained  in  a  polished 
metallic  case.  The  case  is  immersed  in 
boiling  water,  and  after  removal  the 
chemicals  are  said  to  retain  heat  for 
from  8  to  10  hours,  depending  upon  the 
size  of  the  heater.  All  forms  and  sizes 
are  offered,  and  when  once  purchased  no 
additional  material  is  needed,  the  chemi- 
cals being  said  to  last  indefinitely. — 
Radiometer  Co.,  Chicago. 

Garage  Turntables — An  attractively  il- 
lustrated booklet  describes  a  great  vari- 
ety of  Universal  turntables  for  garage 
use  and  emphasizes  their  value  to  toe 
dealer  and  to  private  owners  with  large 
garages  of  their  own.  Full  instructions 
for  fitting  a  Universal  table  are  given, 
and  the  case  for  the  device  is  put  in  a 
manner  which  is  very  convincing.  It  is. 
of  course,  undeniable  that  a  turntable  i- 
of  value  to  any  garage,  and  this  book  be- 
sides pointing  the  argument  shows  that 
the  installation  is  neither  costly  nor 
troublesome.  —  Canton  Foundry  &  Ma- 
chine Co.,  Canton,  O. 

Tire-Tube  Protector— There  are  a  va- 
riety of  inner  liners  for  tires  on  the  mar- 


ket, but  special  claims  are  made  for  the 
Interlock,  which  encircles  the  tube  com- 
pletely and  thus  prevents  it  from  blowing 
out,  whatever  the  condition  of  the  outer 
casing.  It  appears  easy  to  fit  and  is  dealt 
with  tersely  hut  fully  in  a  handy  little 
catalogue. — Double  Fabric  Tire  Co.,  Au- 
burn, I  rid. 

Zenith  Carbureter — Some  people  have 
a  little  trouble  in  comprehending  the  ac- 
tion of  the  compound  jet  used  in  the  Zen- 
ith carbureter,  and  in  order  to  make  its 
function  clear  to  the  least  scientific  mo- 
torist a  book  has  been  printed  with  ample 
diagrammatic  illustration.  It  is  written 
in  simple  language  and  is  brief  enough  to 
cover  the  subject  thoroughly  without  any 
waste  of  words.— Zenith  Carbureter  Co., 
Detroit.  Mich. 

Steel  Stud  Tread  — The  Armor  tread 
is  made  of  chrome  leather  and  fits  over 
the  tire  casing  like  a  glove,  protecting  it 
completely  from  all  puncturing  sub- 
stances and  adding  to  its  strength.  The 
tread  itself  is  furnished  with  a  number 
of  hardened  steel  studs,  which  cause  it 
to  give  a  good  grip  in  the  heaviest  mud, 
and  a  lining  of  softer  leather  prevents  the 
rivet  heads  from  coming  in  contact  with 
the  rubber  of  the  tire.  Since  there  are 
no  attachments  such  as  buckles  or  straps 
the  fitting  is  claimed  to  be  easy,  and  it 
is  obvious  that  great  care  is  taken  to 
make  the  leather  a  really  good  fit  on  the 
tire  by  using  sufficient  seams  and  insur- 
ing their  neatness  and  strength. — Armor 
Tread  Co.,  Hartford.  Conn. 

Special  Gears  for  Fords— The  Detroit 


Radiator  &  Specialty  Co.,  Detroit,  Mich., 
is  offering  differential  driving  gears  with 
special  ratios  of  3  to  1  which  will  give  a 
speed  of  55  miles  per  hour  and  2  4-7  to  1 
which  will  give  a  speed  of  60  miles  per 
hour,  it  is  said.    The  price  is  $15. 

Tire  Cases — A  good  tire  case  for  the 
spare  shoes  carried  on  an  automobile  is 
well  worth  its  cost  by  the  protection  that 
it  gives  to  the  rubber — there  is  more  in  it 
than  the  mere  difference  made  to  the  ap- 
pearance of  the  car,  though  this  is  also 
important  to  any  man  who  values  his  ve- 
hicle. Nothing  looks  worse  than  a  half 
used,  dirty  tire  tied  on  a  smart,  new  car. 
Several  varieties  of  tire  covers  and  some 
other  useful  things,  such  as  a  pressure 
gauge  for  pocket  or  cowl  cupboard  and  a 
neat  radiator  cover  for  cold  weather  are 
dealt  with.  — Allen  Auto  Specialty  Co., 
New  York  City. 

Automobile  Battery  Charging  is  the  ti- 
tle of  a  handbook  of  very  small  size, 
which  deals  fully  with  the  use  of  a  recti- 
fier outfit  in  connection  with  an  alternat- 
ing current  service.  The  particular  ap- 
paratus it  is  designed  to  expound  is  the 
Cooper-Hewitt,  prepared  especially  to 
suit  the  needs  of  owners  of  electric  vehi- 
cles. A  leaflet  coming  with  this  book 
deals  with  the  other  system  of  rectifica- 
tion by  using  a  motor  generator  instead 
of  a  chemical  process  to  convert  the  al- 
ternating current  to  the  direct,  which  is 
necessary  for  battery  charging.  Both 
plants  are  made  by  the  same  great  firm 
— Westinirhouse  Electric  *  Mfg.  Co., 
Pittsburgh,  Pa. 
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Write  a  little  story 
— your  version  of 
(his  picture,  a  hun- 
dred words  or 
more. 
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A  set  of  lue  wire 
wheels  and  hubs 
complete  fur  any 
car  desired  is  the 
prize. 


THIS  is  the  picture  we  had  painted  for  us  by  a  famous  artist.  This  is  the  picture  \vc  have 
reproduced  on  canvas,  full  size  (.22x32)  for  presentation  to  a  few  clubs  and  individuals. 
This  is  the  picture  about  which  you  should  write  your  little  story.  Must  be  received  be- 
fore July  4th  and  will  be  fairly  compared  by  competent  judges.  We  want  imagination,  not  lit- 
erature. The  prize,  one  full  set  of  five  H<  >L*K  WHEELS,  will  be  awarded  for  the  story  of 
about  100  words  which,  in  the  opinion  of  the  judges,  best  describes  the  incident  the  picture 
illustrates. 


WIRE  "WHEELS 


The  tremendous  strength  of  the 
HOUR  WHEEL,  as  well  as  the 
quickness  with  which  it  can  be  de- 
tached and  attached  for  almost 
instantaneous  tire  changes,  has 
made  it  a  military  necessity.  You 
Mill  find  HOl'K  WHEELS  on 
most  nf  the  vehicles  sent  abroad 
lor  military  use. 

The  days  of  wood  as  a  material 
for  automobile  construction  have 


almost  passed.  Look  your  car  over 
and  Kt  Wood  as  a  material  is 
unreliable  and  the  fact  that  it  is 
u«.ed  in  the  part  of  the  car  where 
a  large  factor  of  safety  should  be 
required  only  proves  thai  the  ear 
maker  is  willing  to  furnish  in- 
ferior equipment  until  the  public 
rebel f.  You  may  have  wire  wheels 
'.11  your  next  car.  Or  you  should 
gel  them  for  your  old  one 
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Superior  £ 
to  begin  wit 


In  Brown-Lipe  transmissions  the  drive  shafts 
are  made  from  chrome  nickel  steel — with  a 
tensile  strength  of  140.000  pounds. 

Cheap  practice,  as  represented  quite  generally 
in  products  selling  at  low  prices,  is  to  use  ordi- 
nary carbon  steel  in  the  drive  shaft — -at  1-4  the 
cost  of  Brown-Lipe  chrome  nickel.  This  cheaper 
steel  represents  on  an  average  only  about  80.000 
to  90.000  pounds  tensile  strength. 

The  inference  is  obvious- — if  you  don't  want  a 
compromise  in  your  transmissions  use  Brown- 
Lipe. 
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TO  THE  TRADE 

Very  often  we  receive  letters  from 
our  subscribers  requesting  the 
names  of  manufacturers  making 
cars,  parts  and  accessories. 

These  letters  will 
be  published  from 
time  to  time  and 
the  name  and  ad- 
dress of  the  in- 
quirer will  be 
mailed  on  request. 

This  letter  from  the  manager  of  a 
large  mercantile  house.  Do  you  make 
a  car  listing  between  $1200  and 
$1800?  Maybe  you  have  a  Dealer 
in  his  city  —  or  want  one.  He  will 
do  business  within  10  days —  name 
furnished  on  request. 

Are  You  Interested? 

ADDRESS  ADVERTISING  DEPARTMENT 

THE  CLASS  JOURNAL  COMPANY 

239  West  39th  Street  New  York  City 


Automobile, 

239  West  39th  St.,  New  York  City 
Gentlemen, 

I  am  in  the  market  for  a 
seven-passenger  car  somewhere  between 
$1200  and  $1800;  shall  buy  within  the 
next  ten  days.    Perhaps  you  would  like 
to  suggest  this  to  some  of  your  prom- 
inent advertisers. 

Very  truly  yours, 

(Signed)  Name  on  request. 
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United  States  Has  1,754,570  Cars 

1914  Registrations  Show  Gain  of  500,695 
Over  1913— Increase  of  1,077,570  in  4  Years 


By  Donald  McLeod  Lay 


REGISTRATION 

L 


1914 


1913 


1912 


1911 


1914 
1913 
19/2 

1911 


.U54.570 


.L253t875 


1.010,483 


677,000 


PRQ  RUCTION 
515,000 
_  450.000 
378.261 


_  209,957 


Comparison   of   registration  and 
production  for  the  last  4  yean 


OVER  half  a  million  cars  and  trucks  were  added  to 
the  number  in  operation  in  the  United  States  dur- 
ing the  year  1914.  According  to  the  most  accurate 
statistics  it  is  possible  to  obtain  from  state  registration 
officials  and  other  authentic  sources,  the  total  number  of 
cars  and  trucks  in  the  United  States  at  the  end  of  1914 
was  1,754,570,  all  duplicate  registrations,  dealers,  etc.,  be- 
ing deducted  where  such  figures  were  separately  listed. 
This  represents  a  gain  of  500,695  over  the  total  at  the  end 
of  1913.  An  idea  of  the  steady  increase  in  registrations 
may  be  gained  from  the  statistics  on  July  1  and  October  1. 
On  July  1  the  total  was  1,548,350  cars  and  trucks,  an  in- 
crease of  294,475  since  the  first  of  the  year  and  by  October 
1  these  figures  had  grown  to  a  total  of  1,735,369  cars  and 
trucks,  a  gain  of  203,503  over  the  statistics  reported  at  the 
beginning  of  July. 

1,077,570  Gained  in  4  Tears 

Very  few  people  realize  that  since  1911  the  number  of 
cars  and  trucks  in  the  United  States  have  increased  from 
677,000  to  1,754,570  at  the  beginning  of  1915,  a  gain  of 
1,077,670.  In  1912  the  total  had  increased  to  1,010,483 
and  in  1913  to  1,253,876. 

Naturally,  production  has  increased  by  leaps  and  bounds 
from  year  to  year  to  keep  pace  with  the  phenomenal  car- 
buying  evidenced  by  the  swelling  registration  statistics. 
From  a  total  of  209,957  cars  and  trucks  manufactured  in 
1911  our  factories  have  steadily  increased  their  outputs, 
378,261  vehicles  leaving  their  doors  in  1912  and  450,000  in 
1913,  while  the  figure  of  515,000  given  by  the  National  Au- 
tomobile Chamber  of  Commerce  is  so  conservative  that  it 
is  from  5,000  to  15,000  below  the  actual  production  total. 
The  estimate  for  the  number  of  trucks  built  last  year  is 
30,000,  which  is  a  marked  advance  as  compared  with 
previous  years. 

In  compiling  the  information  contained  in  the  table 
on  page  527,  every  effort  was  made  to  secure  the  most 
accurate  information  possible  as  will  be  noted  by  the  sepa- 


New   York   156,173 

Illinois    131.140 

California    123.101 

Ohio    121.281 

Pennsylvania.    ...  107,141 

Iowa    106,087 

Massachusetts    .  .  76.832 

Michigan  ...   76.3H9 

Minnesota    67.386 

Indiana    85.500 

Texas    84.732 

New  Jersey   58,820 

Wisconsin    53.180 

Missouri    50.998 

Kansas    50.487 

Nebraska    60.000 

Washington    ....  30,163 

Connecticut    M.118 

Georgia    20,800 

Maryland    20.211 

South  Dakota  . .  .  20,080 

Tennessee    19.668 

Colorado    17.951 

North  Dakota   ..  17.348 

Oregon    18.347 

South  Carolina  ..  15.000 

Nurth  Carolina  .  14,815 

Maine    14,300 

Virginia    13,986 

ltd" mi,-  Island  . .  .  13.331 

Kentucky    11,746 

Florida    11,3(0 

Montana    10,706 

New  Hampshire..  8,738 

Alabama   8,426 

Dlst.  of  Columbia  m.ooo 

Vermont   7,613 

Oklahoma    7,360 

West  Virginia  . . .  7.217 

Utah    «.1S» 

Arkansas    5,642 

Ariiona    4,774 

Mississippi    3. SIM 

Louisiana   3,500 

Idaho   3.272 

New  Mexico   3,090 

Delaware   2,894 

Wvnmlng   2,428 

Nevada    1,487 

Total   1.754.570 


Stataa   In  order  of  registrations 
with  duplicate!  deducted 
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Map  showing  total  registration  of  automobllaa  and  motor  truck!  In  the  various  statsa  with  duplicate  registrations  excluded 


rate  columns  for  non-resident  registrations,  re-registrations 
due  to  transfers  of  ownership,  etc.,  and  number  of  dealers' 
registrations.  In  order  to  get  as  nearly  as  possible  to  the 
exact  number  of  cars  and  trucks  in  use,  the  totals  of  these 
three  columns  7,523,  30,856  and  11,180  respectively,  were 
deducted  from  the  gross  total  of  1,785,613  registrations 
which  included  everything  of  this  kind.  Tennessee  includes 
motorcycles  with  its  car  and  truck  registrations,  the  total 
number  probably  being  less  than  2,000  of  the  19,668  given 
for  that  state.  There  are  also  some  3,000  steam  cars  and  300 
steam  trucks  included  among  the  gasoline  machines. 

It  was  found  that  previous  figures  given  for  the  registra- 
tion in  the  District  of  Columbia  were  far  too  high.  H.  M. 
Woodward,  Secretary  of  the  Automobile  Board  of  the  District, 
states  that  as  registration,  which  is  perennial  there,  was 
begun  in  1907,  transfers  of  ownership,  etc.,  have  so  com- 
plicated the  records  that  it  is  impossible  to  give  even  an  esti- 
mate of  the  correct  statistics. 
The  Auto  Directories  Co.,  of 
New  York  City,  having  ana- 
lyzed the  registration  lists, 
gives  a  total  of  8,000  vehicles 
for  the  district.  The  same 
company  gives  3,600  for 
Louisiana,  which  has  local 
registration,  like  Texas,  for 
which  the  Dallas  Chamber  of 
Commerce  gives  64,732  regis- 
trations. G.  R.  Lam  son,  Li- 
brarian of  the  Firestone  Tire 
4  Rubber  Co.,  and  C.  D.  En- 
sign, of  the  B.  F.  Goodrich 
Co.,  agree  in  giving  Missis- 
sippi a  total  of  3,894,  this 
state  being  still  without  an 
automobile  license  law,  the 
statute  formerly  in  effect 
having  been  declared  uncon- 
stitutional some  time  ago. 
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ILLINOIS 

NEW  YORK 
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■=^m                      _  _         _  20.569 
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When  we  come  to  analyze  the  gains  made  by  the  various 
states  over  their  respective  totals  for  1913,  we  find  that  Cali- 
fornia is  apparently  at  the  head  of  the  list  with  a  gain  of 
63,101.  This,  however,  is  misleading,  inasmuch  as  when  the 
statistics  were  compiled  at  the  end  of  1913  only  60,000  cars 
and  trucks  were  registered  in  the  Golden  state  under  the  new 
law  which  had  just  gone  into  effect.  This,  of  course,  was 
far  from  the  actual  total  of  cars  and  trucks  in  the  state  at 
that  time,  so  the  actual  gain  is  probably  less  than  25,000. 
A  much  more  significant  figure  is  that  which  stands  second  on 
the  list,  the  38,113  registrations  gained  by  Iowa.  This  repre- 
sents actual  increase  in  the  number  of  cars  and  trucks  added 
to  the  equipment  of  the  residents  of  that  prosperous  state. 
Illinois  is  a  close  second  to  Iowa  with  37,682  more  machines 
than  it  registered  in  1913,  while  New  York  comes  next 
with  37,302,  the  three  states  forming  a  remarkable  ex- 
ample of  parallel  gains.    Ohio,  with  a  gain  of  36,348  has 

a  good  lead  over  Penn- 
sylvania whose  increase  was 
32,676,  while  Minnesota  fol- 
lows with  29,565  more  than 
it  had  last  year.  Massachu- 
setts is  the  only  other  state 
to  record  an  increase  of  over 
25,000  registrations,  having 
254  over  that  figure.  Michi- 
gan and  Indiana  both  have 
gains  of  over  20,000,  Michi- 
gan having  22,023  and  In- 
diana 20,762.  Incidentally, 
Michigan's  secretary  of  state 
anticipates  a  registration  in 
1915  of  over  100,000  of  cars 
and  trucks.  Wisconsin  falls 
short  of  the  20,000  mark  by 
only  264,  having  19,736  added 
registrations,  while  Kansas 
has  16.101,  Missouri  13,793 
and  Texas  10,369.   The  main 


Ten  statea  had  gains  of  over  20,000  machines  In  1914 
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for  the  tremendous  car-buying 
indicated  by  these  increases  is  that  the 
farmers  are  beginning  to  realize  that 
the  automobile  is  here  to  stay,  that  it  is 
a  necessity  and  not  a  luxury,  and  they 
are  finding  it  of  everyday  use  for  both 
work  and  pleasure.  Practically  all  of 
the  states  show  gains  in  registration 
from  the  677  increase  in  Delaware  to 
the  38,113  in  Iowa.  The  only  instances 
in  which  no  increase  is  recorded  are  Dis- 
trict of  Columbia  and  Louisiana,  for 


and  in  Georgia  and  Oklahoma.  In 
Georgia  the  new  law  is  responsible  for 
the  apparent  decrease,  while  in  Okla- 
homa the  registration  law  runs  from 
July  to  June  instead  of  throughout  the 
calendar  year  as  in  most  of  the  other 
states. 

Changes  in  Standing 

A  number  of  changes  have  occurred 
in  the  standing  of  the  various  states  in 
respect  to  the  total  number  of  car  and 
truck  registrations.  Comparing  the 
position  tables  for  1913  and  1914,  of 
states  having  over  50,000  registrations, 
fornia,  which  was  seventh  last  year,  is 
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this  being  due,  of  course,  to  incomplete 
registration  under  the  new  law.  Ohio, 
which  was  third,  is  thus  thrown  into 
fourth  place  and  so  on  down  through 
the  list.  Minnesota,  which  was  four- 
teenth last  year,  is  now  in  ninth  place, 
and  Indiana  has  moved  one  notch  into 
tenth  position.  Wisconsin  was  fifteenth 
and  is  now  thirteenth,  having  displaced 
Missouri,  which  is  now  fourteenth. 
Kansas  has  gained  one  place,  being  now 
in  fifteenth  position.  Nebraska  has 
dropped  from  tenth  to  sixteenth. 

Perennial  registration  still  reigns  in 
the  District  of  Columbia,  Florida,  Utah 
and  Texas,  registration  in  the  latter 
state  being  also  of  a  local  character. 
New  laws,  since  the  beginning  of  1914, 
have  affected  the  registration  in  Cali- 
fornia and  Georgia.  Local  registration, 
besides  being  the  rule  in  Texas,  is  found 
in  Louisiana  and  South  Carolina,  while 
Minnesota  is  unique  in  having  triennial 
state  registration,  that  is,  registration 
is  required  once  every  3  years.  The 
general  tendency  in  automobile  regi- 
stration may  be  characterized  as  toward 
ble  measures,  although  the  freak  bills  con- 
and  objectionable  regulations  are  still  plentiful. 


1,200/joo 

1.IOO.00O 

1.000,000 
000.000 
000,000 
700,000 

600.000 

900,000 
400,000 

300,000 
200.000 
lOO.OOO 


Car  and  Truck  Registration  in  Each  State  to  January  1,  1915,  with  Duplications  Indicated 

*wjll»l 


Cara 


tall- 


... 

•  •• 

.'4  770 

6  243 

*»• 

•  •• 

3.1*1 


m 
m 


433 
jo.non 

Ml 


Electfk 


Cm 
wUm 


.UCar. 

blaM 


K~Hr,„- 

1«^" 


T.I.I 

Fm 


T-.u' 


NOTE.— 3,100  atram  p—»rir  ou»  lad  300 
.   ""Not  luted  arpamtaty  by  rmiatralwi  off 

f  Co.  cm  3,777  for  taariaiua.  witfc  33  couRtia 
He  11  the  rjthonly  (or  the  number  U  \ 
■  byD.lto.rtiM.brr 


1.301 
15.0*1 

77. OT3 

*** 

ITS 
635 
1,044 
8, OB 

3,887 
••• 

J4 

. .  ■ 

••• 

1,477 
0.33O 

••« 

1.190 

•  •• 

145.184 

• 

U.HA4 
••• 

•  •• 

1 14.071 

•  •• 

... 

1.181 
6.463 
1.308 

•  •• 

•  •• 

•  •• 

>.\  -i. 

urn 
t,m 

... 

717 

in 

1 

••• 
••• 

•  •• 

t  .'4...I.. 

•J,  143 

4J0 

1,036 


I.M 
110 
5*5 


I 
175 

1.160 

m 


... 

hi 

m 


,  |5S 

3.1177 
1601 

*H 

s.omi 
» 
i 

80 
125 
ll« 
4 

21 


M 

200 

100 
•  •• 

•10, 

II 

.15 
» 

1 


748  I  500 


142 
3 

310 


Sow 

•  •a 

•  •• 

» 
206 
••• 

1,000 

1.100 
•  •• 

16,601 

... 

4K 

1 .  H 

7.068 
36,623 

... 

50 

60 

... 
... 

I7.B7 
2. MO 

... 

... 

... 

::: 

3. 0O4 

TOO 
Mi 

TOO 

••• 

la  4> 

1  MO 

•  •• 

•  •• 

7,160 
... 
... 
... 

1  Tvl 
... 
... 

■ 

. . . 

... 

6. Ml 

... 

••• 

... 

SI  ir..iMMi  m 
34.077  60 

I.W.7SS  26 

SO. 047  00 
406, m  34 

lOO.ftMOO 
66,5711  75 
100.736  30 
437.800 
1.040.136  64 
267.336  00 
104.  on*,  oc 

'id  S>.  .1 


R»fi»- 


Nr. 


103 
166 


lVm.r.iare* 
New  Ian 


ii 


LaraJrw 


3X 
I  .it. 

31 


4 

a 
i 
.-. 

» 


>■£ 

... 

•a 

... 
... 


033.400  75  1,518 
IK3. 100  30  .... 


336,873  60 


7. 633 


Uw 


.-.II  SM 


lUvn  trocha  included.    'Number  of  ran  UUici(jU<  to  reaadrnta  of  other 

iaU.    tReaiatnlion*  k>a>  under  new  low.    ttfuuno  from  Auto  Hirer  lonca  I      N.  i .    HI  I  II 
not  included.    He  la  Uw  Mthority  (nr  the  Mi«iai|t.i  f/ur.- 
Mi  Miunaaigjii  fiituraa 


331.341  III. 4«7.«78  34  II, ISO 
"Nombrx  rare  rMqatmd  i 


3.W4.  0.  D.  Eouwn.  B.  P.  (Joodrkh  Co.,  atn  recorda  3,777  Uaiuaan*  mu- 
pood  with  (hoar  of  Mr.  Lamami.  iRetdatntkn  Uw  rum  In.  J  a  It  to  Jose 
£r.b.  ue  trom  inoomplele  rrturro  con»,.iW  by  the  KW-tnr  \Me&  A-n  o 


Digitized  by  Google 


628 


THE  AUTOMOBILE 


March  ti.  MS 


Maxwells  Designed  for  105  M.P.H. 


Aluminum  Alloys  in  Chassis  Minimize 
Weight  in  Cars  for  500  -  Mile  Race 


Front  view  of  the  new  cubic-Inch  Maawell  racer  now 

being  tried  out  at  the  Indlanapolia  Speedway 

COINCIDENT  with  the  double  victory  of  the  Max- 
well   cars  with  Oldfield  and  Carlson  at 
the  wheel*  at  Venice,  Cal.,  last  week,  Kay  Ilar- 
roun,  chief  engineer  of  the  Maxwell  company  and  de- 
signer of  the  can,  rompi  forward  with  the  details  of 
construction  of  the  three  new  Maxwell))  which  will  con- 
tend for  honor*  at  the  annual  500-mile  race  at  Indian- 
apolis thia  year. 

Generally  (peaking,  the  new  chassis  are  of  more 
elaborate  design  than  the  three  that  made  up  the  Max- 
well racing  team  which  have  been  bo  successful  all  over 
the  country  this  year.  Much  hand  work  is  being  put 
on  them,  and  five  Belgians  are  working  in  the  racing 
car  department  with  the  other  mechanics  to  make  the 
cars  as  good  for  their  purpose  as  Harroun  knows  how 
to  make  them.  The  Belgians  arc  a  new  and  interesting 
part  of  Harroun's  domain.  They  arc  expert  mechanics, 
careful,  accurate  and  painstaking.  One  of  them,  expertly 
polishing  a  bearing,  explained  proudly  thut  he  had  been  in 
the  battle  at  Liege,  and  due  to  a  wound  on  his  head  was  in- 
capacitated for  further  war  service.  Somehow  or  other  he 
got  to  this  country  and  he  is  now  working  for  Maxwell. 

Hut  to  get  back  to  the  cars,  they  are  similar  in  appearance, 
on  the  whole,  to  the  past  season's  contenders,  but  have  been 
altered  here  and  there.  To  bring  them  within  the  300  cubic 
inch  piston  displacement  limit,  the  bore  and  stroke  have 
necessarily  been  reduced,  though  the  general  motor  design 
is  much  the  same.  The  bore  has  been  cut  down  from  4.2 
inches  to  3  3-4  inches,  and  the  stroke  has  been  lessened  from 
8  inches  to  6  3-4  inches.  These  dimensions  bring  the  dis- 
placement to  just  within  the  limit:  to  be  exact,  it  is  298.2 
cubic  inches,  as  compared  with  the  445  cubic  inches  of  the 
old  cars. 

75  M.P.H.  for  200  Milea 

Harroun  has  the  first  of  the  new  cars  running  and  it  is 
being  put  through  its  preliminary  paces  at  Indianapolis  now, 
having  been  driven  down  about  a  week  ago.    On  Saturday, 


Intake  aide  of  motor  on  Maxwell  ractr,  showing  overhead  valve  drive  and 
mounting  of  carbureter  and  Intake  manifold.    Note  exterior  air  Intake 


the  thirteenth,  Harroun  did  some  testing  on  his  own  account 
at  Indianapolis,  driving  the  car  at  an  average  of  over  75 
miles  an  hour  for  200  miles.  He  expects  95  miles  an  hour  out 
of  these  new  cars,  and  believes  he  may  get  105. 

Motor  Follows  Maxwell  Practice 

The  motor  is  still  the  offset  overhead  valve  design  which 
was  used  in  the  other  cars.  The  camshaft  is  overhead,  and 
the  offsetting  of  the  valves  is  made  necessary  in  order  to  get 
both  sets  of  cams  on  the  one  shaft.  Drive  for  the  camshaft 
is  by  a  vertical  shaft  at  the  front  end  which  has  spiral  gear 
connection  with  both  the  camshaft  and  the  crankshaft.  Those 
who  have  followed  the  design  of  these  cars  will  remember 
the  construction. 

The  most  unusual  feature  of  the  engine  is  the  crankshaft 
which  this  year,  while  preserving  the  counterbalanced  design, 
is  made  in  two  halves,  as  shown  in  the  illustration.  No  fly- 
wheel is  used,  but  its  effect  is  obtained  by  counterbalancing 
the  shaft  opposite  to  the  throws;  a  feature  that  has  been 
used  in  the  old  cars  with  a  shaft  of  single  piece  design.  The 
center  bearing  of  the  old  shaft  had  to  be  a  plain  type,  for 
it  was  impossible  to  get  a  ball  bearing  into  place. 
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In  the  new  design,  instead  of  having  only 
ball  bearings  at  either  end  of  the  shaft  as 
in  the  old  type,  splitting  the  shaft  into  two 
parts  has  made  it  possible  to  have  a  ball 
center  bearing  as  well.  Naturally  many 
will  say  that  it  is  objectionable  to  split  the 
shaft,  as  it  would  be  next  to  impossible  to 
make  a  solid  joint  of  the  two  parts,  but  this 
has  been  provided  for  by  using  a  telescoping 
construction  whereby  one  part  slips  within 
the  other.  Accurately  to  position  these  with 
respect  to  each  other,  there  are  four  No.  8 
Morse  tapers  to  key  the  two  parts  together 
and  then  through  the  center  is  passed  a  3-4 
inch  bolt  which  has  a  large  head  to  cover 
the  ends  of  the  four  tapers. 

This  makes  a  very  accurate  and  solid  con- 
nection, and  effectively  eliminates  any  bear- 
ing trouble  here:  the  center  bearing  is  a 
Fafnir  No.  6,215. 

In  further  explanation  of  the  counter- 
balanced crankshaft,  it  might  be  explained 
that  the  flywheel  function  is  distributed 
along  the  entire  length  of  the  crankshaft 
and  is  conducive  of  fine  engine  balance.  The  counterbalance 
weight  opposite  each  rod  bearing  is  equal  to  the  weight  of 
the  lower  part  of  the  rod  and  its  bearing,  thus  the  active 
forces  Bre  balanced  with  respect  to  the  center  of  gravity  and 
the  centers  of  masses  revolve  in  the  same  or  parallel  planes, 
vibration  being  reduced  materially  thereby. 

The  cylinders  are  cast  in  a  block  and  the  head  carrying 
the  valves,  their  rockers  and  the  camshaft  is  detachable. 
Intake  and  exhaust  passages  are  on  opposite  sides  of  the 
easting  and  they  are  large  and  free,  so  that  the  least  pos- 
aible  interference  with  the  passage  of  the  gases  to  the  mani- 
folds is  obtained. 

Lubrication  Rearranged 

The  oiling  system  has  been  entirely  redesigned,  so  that 
instead  of  pumping  oil  out  of  the  bearings,  the  cars  are  now 
fitted  with  a  system  which,  though  possessing  many  special 
features,  moves  in  the  conventional  direction  as  it  is  a  com- 
bination splash  and  force  feed  arrangement.  Oil  is  pumped 
to  each  bearing  by  a  McCord  six-feed  oiler  with  dash  sight 
for  each  of  these  feeds.    Three  introduce  the  oil  to  the  main 


Left— Puton  and  connecting-rod. 
Note  oil  ecoop  for  emergency  lubri- 
cation. Right — The  counterbal- 
anced crankshaft  la  split  Into  two 
parte  eo  that  a  ball  bearing  can 
be  put  In  the  center.  The  two 
halvee  are  held  together  by  four 
Morae  tapera  which  accurately  po- 
sition them  with  respect  to  one 
another.  In  addition  there  la  a 
3-4-Inch  center  bolt 


Method  of  aupportlng  the  erankcae*  In  the  chaaala.     Note  the  Integral  rear  arm 
through  which  the  rear  croaa  member  paaaea.  and  the  hanging  of  the  front  end 


crankshaft  bearings,  one  goes  to  the  camshaft  and  so  on. 
This  is  the  main  system,  and  there  is  an  auxiliary  which 
works  entirely  by  splash,  the  lubricant  being  pumped  by  hand 
to  the  splash  troughs  through  a  by-pass  within  reach  of  the 
mechanic.  This  latter  is  only  for  emergency  in  case  the  oiler 
fails  to  work.  In  ordinary  operation,  the  oil  is  pumped  to 
the  reservoir  of  this  oiler  by  the  hand  pump  and  is  then 
forced  to  the  points  of  use,  but  the  by-pass  offers  a  com- 
mendable means  of  sending  the  oil  to  the  crankcase  direct 
if  needed. 

In  addition  to  this  double  arrangement,  a  separate  pump 
alongside  the  main  one  is  used  to  force  oil  to  the  rear  end  of 
the  hollow  camshaft.  It  goes  through  this  and  out  by  holes 
drilled  in  the  cams,  lubricating  the  rocker  contact  points. 
Surplus  oil  running  out  at  the  other  end  of  the  shaft  and 
then  to  the  gearcase,  which  has  no  connection  whatever  with 
the  crankcase,  a  felt  washer  being  placed  between  the  two 
parts  so  that  there  will  be  no  possibility  of  the  oil  of  the 
different  systems  mixing.  Of  course,  in  driving,  the  lubricat- 
ing of  the  camshaft  requires  only  a  stroke  of  the  pump  occa- 
sionally and  it,  being  alongside  the  main  supply  pump,  is  no 
trouble  to  operate.  Harroun  backs  up  the  new  oiling  ar- 
rangements with  a  guarantee  against  smoking  and  says  that 
the  cars  will  use  less  than  3  gallons  of  oil  in  500  miles;  only 
castor  oil  is  favored. 

In  lubricating  the  connecting-rod  bearings,  a  unique 
method  has  been  devised.  Screwed  to  each  counterweight  is 
a  disk,  the  function  of  which  is  to  direct  oil  to  the  bearing 
by  centrifugal  force.  The  oil,  coming  under  pressure  to  the 
three  main  bearings  overflows  from  them  and  is  caught  by 
these  disks  which  have  a  passage  all  the  way  around  for  the 
purpose.   This  passage  widens  at  the  hole  drilled  through  the 
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Control  fealurei  of  Maxwell  racer.     Note  lalngtaaa  windshield,  a 
new  idea  In  racing  care 


Ray  Harroun  eendl.ig  the  new  car  over  the  Speedway  at  90  miles 
per  hour  with  hie  hande  oft  the  wheel  to  ahow  eaie  and  steadiness 
of  steering  with  yoked  aplndle  construction 

counterweight  to  the  rod  bearing,  and  the  effect  when  the 
shaft  is  rotating  is  for  the  oil  to  be  thrown  to  this  wider 
point,  from  which  it  escapes  through  the  drilled  hole  into 
the  bearing.  The  construction  may  readily  be  seen  by  referr- 
ing to  the  illustration  of  the  two-piece  crankshaft:  the  disk 
is  in  position  on  the  counterweight  and  behind  the  ball 
bearing.  A  similar  one  would  be  placed  on  the  opposite 
counterweight  so  that  the  center 
bearing  would  take  care  of  the  two 
adjoining  rod  bearings.  The  other 
two  oil  disks  would  attach  to  cither 
end  weight  and  each  would  care  for 
the  adjacent  rod  bearing  with  the  ball 
bearing  of  that  end  as  the  source  of 
supply.  Even  at  high  speeds  it  is 
claimed  that  lubrication  is  ample. 

Changes  in  Construction 

Of  course  this  change  in  the  oiling 
system  has  necessitated  some  changes 
in  the  head  construction  as  well  as  the 
crankcase,  but  in  the  main  they  are 
the  same.  Connecting-rods  are  still 
made  of  chrome-vanadium  steel  and 
have  been  subjected  to  accurate  ma- 
chining all  over.  The  I-beam  section 
is  further  strengthened  by  forging 
webs  on  either  end  of  the  section, 
making  a  very  sturdy  rod.  The  use 
of  magnalium   pistons   is  continued. 


magnalium  being  an  exceedingly  light  and  strong  alloy  which 
would  no  doubt  find  general  use  in  motor  car  construction 
were  it  not  for  the  expense.  The  piston  heads  are  domed 
to  give  them  strength,  and  each  has  five  rings.  There  are 
two  diagonally-split  rings  in  each  of  the  upper  grooves  and 
one  wider  ring  below  which  is  used  as  a  retainer  for  the 
wristpin.  The  use  of  magnalium  reduces  the  piston  weight 
from  over  2  pounds,  the  weight  of  a  similar  cast-iron  piston, 
to  about  15  ounces. 

Care  Weiirh  Only  2,075  Pounds 

The  new  cars  are  actually  about  290  pounds  lighter  than 
their  predecessors:  that  is,  the  weight  has  been  cut  from 
2,365  to  2,075  pounds.  Several  things  are  responsible  for 
this:  light  alloy  parts  have  been  substituted  for  steel  or 
iron  wherever  possible,  the  motor  is  smaller  and  lighter,  and 
the  front  axle  weight  has  been  cut  considerably. 

In  fact,  the  use  of  macadamite,  which  is  a  very  strong  and 
light  aluminum  alloy,  has  been  quite  extensive  throughout 
the  chassis.  Roughly,  about  half  the  weight  of  a  part  is 
saved  by  using  this  material  instead  of  steel,  and  it  is  nearly 
as  strong.  For  instance,  the  brake  drum  spiders  are  now 
macadamite  instead  of  steel,  and  thereby  they  are  5-pound 
parts  as  against  an  old  weight  of  10  pounds.  The  rear  axle 
bevel  gear  carrier  is  macadamite — the  cars  use  no  differ- 
ential gears.  Among  the  other  parts  also  made  of  macadam- 
ite this  year  are  the  housing  for  the  front  spiral  camshaft 
drive,  the  fuel  tank  lid,  the  water  pump,  certain  other  parts 
of  the  rear  axle  and  the  water  manifolds. 

Windshield  Reduce*  Eye  Strain 

The  use  of  a  windshield  is  also  a  new  thing  to  racing  cars, 
a  shield  with  isinglass  windows  is  attached  to  the  top  of 
the  body  cowl,  and  seems  to  have  given  excellent  results, 
taking  away  much  of  the  terrific  eye  strain  which  the  racing 
driver  knows  so  well.  In  trial,  the  shield  has  apparently 
made  no  difference  in  the  car's  speed,  and  in  all  probability 
will  be  used  in  the  races.  It  has  the  advantage  of  allowing 
conversation  between  the  driver  and  his  mechanic. 

Among  other  points  of  interest  is  the  adoption  of  the 
Lemoine  type  of  front  axle,  which  design  has  principally  to 
do  with  the  method  of  mounting  the  spindle.  Instead  of  the 
yoke  end  with  a  mounting  for  the  spindle  in  the  upper  and 
lower  arms  of  this  yoke  as  in  conventional  practice,  the 
horizontal  steering  spindle  itself  is  yoked,  and  the  end  of 
the  axle  fits  between,  which  is  lighter  and  very  strong.  At 
the  same  time  the  swivel  has  been  so  positioned  that  the 
balance  will  be  conducive  to  the  utmost  ease  in  steering. 


A  group  of  the  macadamite  parts  of  the  new  Maxwell  racing  care  which  are  a  material 
factor  in  the  reduction  of  the  weight  of  the  cara.  Macadamite  la  an  aluminum  alloy  of 
great  strength 
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New  South  Wales'  1914  Imports  $2,893,830 

Increase  of  $231,455  Over  1913 — United  States  Makes  Large  Gains — Is 
Only  $4,200  Behind  Great  Britain  in  the  Number  of  Chassis 
— Business  Conditions  in  Australia  Improving 


THE  import  of  automobiles  into  New  South  Wales  has 
not  been  materially  affected  by  the  European  war, 
according  to  the  latest  statistics  from  the  Motor 
Traders'  Assn.  of  N.  S.  W.  The  total  value  of  motor  vehicles 
imported  in  that  state  in  1914  was  $2,893,830  compared  with 
$2,662,376  in  1913,  a  gain  of  $231,456.  The  United  States 
showed  tremendous  gains,  the  value  of  the  American  cars 
in  1914  amounting  to  $797,676  as  against  $663,760  in  1913, 
a  gain  of  $133,916.  Were  it  not  for  the  war,  these  figures 
would  have  been  even  greater,  as  this  country  is  the  first  to 
give  delivery  of  the  new  year's  models.  It  is  easy  to  predict 
that  many  of  the  1916  cars  would  have  been  in  that  state  in 
December,  and  in  that  case,  the  United  States  would  have 
shown  the  greatest  amount  of  business. 

Business  Is  Improving 

Trade  this  year  has  improved  to  a  wonderful  extent.  Wool 


Import*  of 


Country  of  Import. 


is  beginning  to  find  a  market  and  unless  further  restrictions 
are  put  on  it  there  will  be  a  fair  sale  for  the  same.  Un- 
fortunately the  Government  recently  saw  reason  to  prohibit 
the  export  of  wool  to  the  United  States  for  the  time  being. 
However,  this  will  not  have  any  material  effect  on  the  popu- 
larity of  the  American  makes  of  cars. 

Some  interesting  figures  are  given 
in  the  accompanying  table,  showing 
the  country  of  import  and  the  country 
of  origin.  There  was  a  decrease  in 
1914  of  United  Kingdom  cars,  that  is, 
in  the  country  of  Import  column,  but 
in  the  country  of  origin  column  there 
was  an  increase.  The  total  value  of 
cars  imported  from  the  United  King- 
dom in  1914  was  $987,050,  while  the 
value  of  the  British  cars  was  $801375, 
a  difference  of  $185,175.  The  differ- 
ence between  the  value  of  cars  im- 
ported directly  from  the  United  States 
and  the  total  value  of  American  cars 
imported  is  $241,945,  showing  that  a 
creat  number  of  the  American  cars 
came  through  the  United  Kingdom. 
Though  the  United  Kingdom  led  the 
other  countries  in  the  value  of  chassis 
imported,  the  United  States  was  a 
close  second,  being  only  $4,200  under 
the  British  imports,  which  were 
valued  at  $801375,  the  American 
value  being  $797,675. 

United  States  First  in  Bodies 

The  United  States  led  in  the  im- 
ports of  bodies,  the  value  being  $192.- 
620,  Great  Britain  being  second  with 
$147,415.  The  United  States  also 
showed  a  greater  increase  than  the 
United  Kingdom,  the  increase  over 
1913  being  $21395  as  against  the 
British  increase  of  $8,820.    The  total 


value  of  bodies  imported  into  New  South  Wales  in  1914  was 
$444,206  as  against  $386,660  in  1913.  The  figures  again  show 
that  many  American  bodies  came  through  England. 

New  South  Wales  is  one  of  the  leading  Australian  states 
in  the  purchasing  of  automobiles,  especially  low-priced  cars. 
The  largest  sales  are  made  in  the  country  districts  where 
farming  and  pasturage  constitute  the  chief  occupations.  With 
this  class  of  population  purchasing  practically  80  per  cent,  of 
the  cars,  it  is  not  surprising  that  the  low-powered  and 
medium-powered  cars  should  lead. 

Throughout  Australia,  with  the  exception  of  South  Aus- 
tralia, the  automobile  trade  is  improving;  stock  values  have 
recovered  greatly  since  the  reopening  of  the  Exchange  and, 
though  the  position  is  by  no  means  the  same  as  previous  to 
the  war,  still  people  are  beginning  to  spend  money  once  more. 

The  demand  for  high-priced  cars  is  small  because  of  the 
new  taxation  which  lately  came  into  force,  taxing  individuals 
more  highly.  Added  to  general  taxes  that  have  the  effect  of 
raising  the  cost  of  living,  there  are  special  automobile  imposts 
varying  from  $10  to  $50  according  to  size.  In  the  truck  field 
things  are  particularly  bright,  since  the  large  number  of 
users  who  have  lost  their  vehicles  to  the  government  will  buy 
anything  capable  of  doing  the  work 


$1,011,330 


into  New  South  Wale*  in  1914 


Country  of  Origin. 


1914 


Ceylon   

FIJI  

India   

New  Zealand    11300 

South  African  Union...  38$ 

Stralta  Settlements   93 

Auatrla    1.700 

Belgium    142,770 


1.020 
10 
3.045 
35.980 


124.020 


  220.325 

New  Zealand  

Auatrla    1.700 

Belgium      49.115 

France   240.106 

Oermany    148.225 

Italy    143.395 

Netherlands    2,200 

Sweden    3,548 


333.480 
50 
1.210 
58.185 
184.790 
158,875 
1 10.575 


127.730 


Hawaiian  lelanda 


104.550     U.  S.  A. 


797.675 


  1,700 

U.  S.  A    525.250 

Totala 


555.730 
$2,449,625 


Totala 


$2,265,815  82.44».eaS 


Bodies 


United  Kingdom  $151,305 

Canada    62.570 

Ceylon   

FIJI   

New  Zealand    3.075 

South  African  Union  85 

Belgium    11.830 

  1.670 

  6.975 

Hawaiian  Islands  ........  400 

Italy    1.215 

U.  S.  A   147.435 


$151,100 
127.030 
140 
4.410 
7.530 

.  •  ■  ■ 

5.780 
670 


6,695 


Commonwealth  .    $825 

United  Kingdom  .    138,695 

Canada    48.150 

New  Zealand    275 

Auatrla   

  140 

  17.980 

Germany    7.595 

Italy    1.740 

Netherlands    456 

U.  S.  A   170.726 


$147,415 
75.660 


1.135 


H.955 


$444,205  Totals 
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Schebler  Has  Veteran  Twelve -Cylinder 

Motor  Constructed  in  1908  Has  Carried  Old  Chassis 
Over  30,000  Miles — Unusual  Connecting-Rod  Design 


TN  1908  when  many  of  our 
{  manufacturers  were  ex- 
perimenting  with  sixes  and 
building  successful  fours, 
George  Schebler  of  Wheeler  & 
Schebler,  Indianapolis,  but. 
maker  of  Schebler  carbureters, 
designed  and  successfully  built 
a  twelve-cylinder  V-type  valve 
in  the  head  motor  with  cylinders 
tet  at  45  degrees.  Since  the 
time  of  its  construction,  which 
was  done  under  Mr.  Schebler's 
direction  by  Philip  Schmoll  of 
the  engineering  staff  of  the  com- 
pany, the  motor  has  pulled  an 
antiquated  automobile  chassis 
over  30,000  mile*.  Mr.  Schebler 
has  many  hobbles,  and  this 
twelve-cylinder  motor  which  is 
■till  giving  service  is  one  of 
them. 

But  this  twelve  can  very  con- 
veniently be  transformed  into  a 
double  six,  operating  on  either 
the  right  set  of  six  cylinders  or 
the  left  set,  causing  the  machine 
to  run  little  different  from  an 
ordinary  six-cylinder.  Thus,  at 
will,  the  driver  can  use  either 
one  of  two  six-cylinder  motors, 
or  both,  so  making  it  a  twelve- 
cylinder  power  plant.  Two  car- 
bureters, Scheblers  of  course, 
are  used,  and  these  may  be  con- 
trolled  independently  or  to- 
gether. Mr.  Schebler  in  using 
the  machine  employs  six  cylin- 
ders when  the  roads  arc  good  • 
and  no  difficulties  are  met  with  and  twelve  when  a  sand  pit 
is  encountered  or  when  the  car  is  required  to  pull  through 
deep  mud. 

Unusual  Connecting  Rods 

In  these  days  when  the  eight-cylinder  motor  is  attracting 
a  great  deal  of  attention,  some  of  the  mechanical  details  of 
the  Schebler  twelve  should  command  the  consideration  of 
the  motor  enthusiasts.  This  will  be  especially  true  in  the  mat- 
ter of  connecting-rod  design,  since  the  engine  is  of  the  V- 
type.  In  our  present  eights  two  type  of  rods  are  used,  the 
yoked  and  the  sidc-by-side,  but  the  Schebler  twelve  uses 
neither.  Instead,  one  long  rod  is  employed  and  a  shorter  one 
attached  to  it  on  the  bearing  cap,  by  means  of  a  steel  pin, 
as  shown  in  the  illustration  herewith.  This  means  that  the 
large  rod  is  almost  the  same  as  the  conventional  type  except 
that  on  one  side  and  near  the  I-beam  section  there  is  provision 
for  coupling  a  forked  rod  by  means  of  a  steel  pin,  which 
forms  the  bearing  for  the  small  rod.  The  present  motor 
uses  rods  made  of  bronze,  the  larger  9  3-16  inches  long  and 
the  smaller  7  1-2  inches. 

The  crankshaft  is  not  startling  in  design,  being  similar  to 


Plan  view  of  v-type,  *S  degree,  twalva-cyllndtr  motor 
mounted  on  old  chaaala 


that  of  a  six-cylinder  shaft  us- 
ing seven  main  bearings.  These 
are  2  inches  long  and  1.75  inches 
in  diameter.  The  crank  pin 
bearings,  plain  like  the  main 
hushes,  are  1.5  inches  in  diam- 
eter and  2  1-2  inches  long.  Di- 
rectly above  the  crankshaft  is  a 
camshaft  with  twenty-four  cams, 
each  operating  a  roller  push  rod 
directly,  and  these  push  rods  are 
extended  angularly  to  operate 
rocker  arms.  However,  between 
the  valve  tappet  and  the  valve 
stem  is  a  finger,  such  as  is  used 
on  a  few  valve-in-the-head  mo- 
tors, to  allow  the  valve  stem  to 
take  a  direct  thrust  instead  of 
one  at  an  angle. 

Flat  Valves  Beet 

During  the  early  stages  of  the 
development  of  thia  motor  45- 
degree  valves  were  used,  in  ac- 
cordance with  convention,  but 
because    of     excessive  valve 
trouble  due  to  warpage  the  de- 
signer  turned    to    flat  heated 
valves  and  while  a  little  valve 
trouble  was  encountered  for  a 
while,  it  has  recently  been  slight 
The  Schebler  twelve  has  a 
.  bore  and  stroke  of  3  1-4  by  5 
and  up  to  this  time  no  dynamo- 
meter test  has  been  made  of  its 
power  output.    On  the  road  ex- 
ceptional power  and  speed  is 
shown  and,  according  to  Mr. 
Schmoll,  no  one  has  had  the 
courage  to  keep  both  throttles  wide  open  for  any  length  of 
time. 

Ignition  of  this  motor  is  by  a  Mea  magneto  of  the  six- 
cylinder  type  fitted  with  a  Schebler-made  twelve  contact 
distributer,  while  the  armature  is,  of  course,  operated  at 
three  times  crankshaft  speed.  There  is  nothing  unusual  in 
the  timing,  it  being  just  like  a  six-cylinder  motor  firing 
1,  4,  3,  6,  2,  5. 

Novel  Oiling  System 

There  is  a  slight  deviation  from  common  practice  in  the 
oiling  system,  as  a  large  plunger  pump  operated  from  an 
auxiliary  shaft  forces  oil  through  pipes  to  the  main  bear- 
ings, and  directly  to  the  cylinder  walls  which  are  drilled  for 
the  purpose.  These  holes  are  drilled  so  low  that  they  are 
never  uncovered  by  the  pistons.  Besides  the  force  feed, 
splash  is  used  for  the  rod  bearings,  etc.,  there  being  six 
troughs  the  overflow  from  which  falls  to  a  sump  whence  it 
is  again  picked  up  by  the  pump  and  recirculated. 

Nothing  unusual  is  seen  in  the  cooling  system,  a  centrifugal 
pump  being  used. 

As  one  would  expect  this  twelve-cylinder  engine  has  a  very 
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light  flywheel,  its  weight  being  between 
30  and  35  pounds;  the  rapidity  of  firing 
being  such  that  a  heavier  flywheel  is  not 
needed.  The  motor  weight  is  greater  than 
that  of  a  six  but  its  length  is  only  40 
inches  overall. 

At  present  there  is  being  designed  an- 
other twelve-cylinder  motor  somewhat 
similar  to  that  now  in  use,  but  this  new 
one  will  be  a  3  3-4  by  5  1-2  and  will  have 
the  valve  push  rodB  vertical,  instead  of  at 
an  angle  of  45  degrees  as  in  the  present 
type. 

A  Winton  Twelve 

The  Winton  company  at  one  time  made 
up  a  special  twelve-cylinder  job  for  a 
motor  boat.  It  was  composed  of  three 
four-cylinder  motors  of  the  same  size  and 
style  as  those  used  in  the  old  model  A 

Winton  in  1905.   The  cylinders  had  a  bore  of  5.25  inches  and  ton  process  on  a  large  scale  wherein  the  capacity  of  the  still 


Ocorgt  Schebler's  twelve-cylinder  car.    For  ordinary  running  alx  cylinder*  turnce.  but 
under  difficult  road  condition*  the  other  alx  are  called  Into  service 


a  stroke  of  6  inches.  The  motors  were  practically  independ- 
ent, each  having  its  own  flywheel  and  magneto  but  only  one 
water  circulating  pump  was  used  for  the  entire  battery  of 
motors.  The  crankshafts  were  connected  by  Oldham  coup- 
lings. All  other  features  of  the  motors  were  the  same  as 
those  used  on  the  Winton  cars. 


Two   Improvements  Devised 
Motor  Spirit  Process 


for 


rpwo  improvements  have  recently  been  suggested  by 
chemists  of  the  Standard  Oil  Co.  of  Indiana  in  the 
equipment  for  running  the  Burton  process  for  producing  mo- 
tor spirit.  One  of  these  introduces  two  long  leaves  of  steel 
running  the  length  of  the  still  on  either  side  and  hinged  to 
the  wall  at  the  center.  These  leaves  form  a  bridge  across 
the  lower  part  but  can  be  swung  up  against  the  top  of  the 
still  when  it  is  to  be  cleaned.  The  reason  for  its  use  is  to 
catch  the  free  carbon  in  the  distillation  of  the  oil.  This  car- 
bon heretofore  has  been  deposited  on  the  bottom  of  the  still, 
forming  a  heat  insulation  layer,  thus  causing  the  apparatus 
to  be  burned  out  in  a  short  time.  When  the  steel  leaves  are 
covered  with  carbon  they  can  be  swung  to  the  top  and  readily 
cleaned. 

This  improvement  has  been  suggested  by  Robert  K.  Hum- 
phrey, of  Whiting,  Ind.,  and  in  his  patent  application  Mr. 
Humphrey  states  that,  "In  commercially  practicing  the  Bur- 


Novei  connecting-rod  conetructlon  uaed  In  Schebler  twelve- 
cylinder  motor.  The  large  rod  la  almoat  the  aame  aa  the  conven- 
tional dealgn  except  that  on  one  aide  and  near  the  I-beam  aectlon 
there  la  provision  for  coupling  a  forked  rod  by  meana  of  a  ateel  pin. 
which  forms  the  bearing  for  the  email  rod.  The  roda  are  made  of 
bronze  In  the  Schebler  motor,  the  larger  being  9  3- IS  and  the 
emaller  7  1-2  Inchee 


and  the  quantity  of  the  material  treated  is  several  thousand 
gallons,  it  is  found  that  the  accumulation  of  carbon  on  the 
still  bottom  precludes  conducting  the  run  long  enough  to  con- 
vert into  gasoline  more  than  about  one-third  of  the  material 
contained  in  the  still.  This  is  because  the  carbon,  being  a 
good  insulator  of  heat,  becomes  red  hot,  and,  if  the  run  were 
continued,  would  soon  burn  through  the  bottom  of  the  still. 
Beside  the  destruction  of  the  still  itself  the  layer  of  carbon 
heat  insulation  at  the  bottom  also  tends  to  retard  the  prog- 
ress of  the  distillation.  A  primary  object  of  the  invention 
is  to  prolong  the  run  to  an  extent  that  will  enable  two-thirds 
of  the  still  contents  to  be  converted  into  gasoline  without 
incurring  the  objectionable  consequence  referred  to." 

A  Mechanical  Pressure  Regulator 

The  second  improvement  suggested  for  the  Burton  process 
in  the  patents  applied  for  by  Francis  M.  Rogers,  and  Thomas 
S.  Cook,  both  of  Whiting,  Ind.,  and  assignors  to  the  Standard 
Oil  Co.  of  Indiana,  consists  of  a  mechanical  regulator  which 
will  govern  the  high  pressure  maintained  in  the  still.  This 
pressure  is  around  80  pounds  and  the  contrivance  is  bo  de- 
vised as  to  feed  to,  or  release  from,  the  still,  a  sufficient 
amount  of  gas  to  keep  the  pressure  even. 

As  explained  in  the  patent  papers,  "It  is  now  understood 
that  in  the  manufacture  of  commercial  gasoline  from  high 
boiling  point  hydrocarbons,  such  as  the  product  commonly 
known  to  the  trade  as  fuel  oil,  it  is  of  the  utmost  importance 
to  maintain  perfectly  constant  and  uniform  conditions,  par- 
ticularly in  matters  of  pressure.  Since  variation  will  pro- 
duce changes  in  the  character  of  the  distillate  produced  with 
consequent  undesirable  irregularities  in  output,  the  present 
device  is  particularly  designed  to  maintain  this  pressure  ab- 
solutely constant.  Tests  have  shown  it  to  be  thoroughly  sat- 
isfactory for  the  purpose."' 

It  will  readily  be  seen  that  in  order  to  secure  anything 
like  uniform  results  from  the  volatile  and  complicated  gases 
in  the  still  approximately  uniform  pressure  must  be  main- 
tained throughout  the  process  of  distillation. 

Detroit  Adopts  Traffic  Signal 

Detroit,  Mich.,  March  20 — The  police  department  has 
adopted  definitely  the  traffic  signaling  device  which  was  in- 
vented by  secretary  Walters  of  that  department  and  tried 
out  for  the  last  3  weeks.  The  device,  as  described  in  The 
Automobile  for  March  4,  consists  of  removable  posts  sur- 
mounted by  two  metal  cross  plates,  one  with  a  red  back- 
ground and  the  other  with  a  green  background.  Upon  the 
former  is  the  word  Stop  and  upon  the  latter  the  word  Go, 
both  in  white.  At  night  an  oil  lamp  surmounts  the  top  of 
the  post  and  throws  either  a  red  or  a  green  light  according 
to  whether  traffic  should  stop  or  go.  A  handle  connects  with 
the  two  cross-plates  and  thus  the  traffic  man  can  regulate 
traffic  very  easily.    These  posts  cost  only  %i. 
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Four  New  United  Motor  Truck  Models 


2  and  3  1-2-Ton  Are  Worm-Driven 
and  3  and  5-Ton  Use  Chains 


Right — Side  view  of  Continental  motor  used  In  United  truck* 
•howlng  manifold  deelgn 

Below — The  new  3-ton.  chain-driven  United  truck 


PRELIMINARY  announcement  of  the  formation  of  the 
United  Motor  Truck  Co.  in  Grand  Rapids,  Mich.,  was 
made  about  the  first  of  February,  but  the  specifications 
of  its  commercial  cars  were  not  available  at  that  time.  There 
are  four  models  in  the  new  company's  list.  These  are  a  2-ton 
worm  drive,  a  3-ton  chain  drive,  3  1-2-ton  worm  design  and 
5-ton  chain  type.  So  far  as  possible  the  designers  have  en- 
deavored to  standardize  the  four  models  so  that  parts  are 
Interchangeable  throughout  the  line.  This  has  a  tendency 
to  make  the  smaller  model  slightly  heavy  for  its  rating,  but 
that  is  rather  to  be  looked  upon  as  a  desirable  feature  since 
the  company  claims  no  extravagant  use  of  tires  or  fuel  as  a 

result.   

The  trucks  are  assembled 
from  parts  of  well-known 
makers.  Motors  are  Con- 
tinentals, axles  are  of  Tim- 
ken  make,  the  worm  final 
drives  are  from  the  Timken- 
David  Brown  factory,  Brown- 
Lipc  gearsets  and  clutch 
units  are  fitted,  Perfection 
springs,  Mayo  radiators, 
Gemmer  steering  gears, 
Spicer  universals,  Whitney 
chains  and  Hayes  body  parts 
are  all  used  in  the  make-up 
of  the  United  trucks. 

The  price  of  the  2-ton  is 
$2,050;  of  the  3-ton,  $2,750; 
of  the  3  1-2-ton,  $2,950;  and 
the  5-ton  is  offered  at  $3,400. 
These  figures  are  exclusive 
of  body  but  with  driver's  cab 
fitted. 

The  2-ton  model  uses  the 


Front  view,  showing  ewlveled  crank  bracket 


4  1-8  by  5  1-4  size  of  Continental  engine.  This  is  a  con- 
ventional L-head  type  provided  with  three-point  chassis 
suspension  and  carrying  an  S.  A.  E.  horsepower  rating  of 
27.23.  It  is  cooled  by  centrifugal  pump,  has  Eisemann  fixed 
spark  ignition,  splash  oiling  and  Stromberg  truck  type  of 
carbureter.  All  of  the  other  models  use  the  4  1-2  by  5  1-2 
Continental  which  is  also  an  L-head  design,  features  of 
which  are  similar  to  those  enumerated  for  the  other  engine. 
The  spark  advance  is  automatic,  however. 

The  2-ton  model  follows  standard  design  throughout.  The 
gearsct,  in  unit  with  the  engine,  gives  three  forward  speeds 
and  reverse  and  provides  center  gearshift.    The  gears  and 

shafts  are  nickel  steel,  and 
Timken  bearings  carry  them. 
Then  back  of  this  unit,  the 
power  is  transmitted  through 
one  of  the  two  Spicer  univer- 
sals to  a  2  1-2-inch  tubular 
shaft  which  in  turn  gives  its 
power  to  the  worm  rear  axle 
through  the  intermediary  of 
the  second  universal. 

The  rear  axle  is  floating 
and  has  the  overhead  form  of 
worm  gearing.  The  reduction 
from  motor  to  wheels  on  high 
gear  is  9  1-4  to  1.  Springs 
are  half  elliptics  of  regular 
truck  form.  The  front  pair 
measure  44  inches  long  and 
are  2  1-4  inches  wide,  while 
the  rears  are  3  inches  wide 
and  56  inches  in  length.  The 
rear  spring  shackle  bolts  arc 
1  inch  in  diameter  and  the 
spring    eyes    have  bronze 
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bashings  to  bear  against  these  bolts. 

The  whcelbase  of  the  2-ton  is  148 
inches  while  front  tread  is  56  inches 
and  rear  68.  The  tires  are  34  by  4  in 
front  and  36  by  4  dual  in  rear.  To 
give  an  idea  of  the  loading  space,  the 
length  of  frame  back  of  the  seat  is 
120  inches  and  the  clear  space  be- 
tween the  rear  wheels  is  62  inches.  A 
governor  is  fitted,  and  may  be  ad- 
justed for  maximum  speed  of  either 
10,  12  or  15  miles  an  hour. 

The  same  general  construction  is 
adhered  to  for  the  other  worm  drives 
as  for  the  2-ton  briefly  described 
above,  and  the  chain  types  employ  the 
familiar  construction  whereby  the 
drive  shaft  from  the  engine  runs  back 
to  a  jackshaft  with  a  differential  as 

a  part  of  it.  From  this  point  the  delivery  to  the  wheels  is 
through  the  Whitney  chains  on  the  sides,  the  rear  axle  being 
a  dead  type. 

On  the  3  1-2  ton  worm  model,  the  Timken-David  Brown 
axle  has  a  gear  ratio  of  10  1-3  to  1.  In  this  model  as  well 
as  in  the  2-ton,  the  drive  and  torque  is  taken  by  the  springs. 
The  springs  are  so  designed  as  to  be  flat  under  rated  load, 
thus  driving  in  line.  At  this  time,  the  drive  shafting  from 
motor  to  back  axle  is  in  one  plane,  making  for  efficient  power 
transmission.   The  brake  rods  then  are  also  in  line. 

The  3-ton  chain  and  3  1-2-ton  worm  models  have  36  by  5 
tires,  dual  in  the  rear.  The  tread  is  72  inches  rear  and  65 
inches  front.  There  are  several  wheelbase  and  body  space 
options  to  meet  the  requirements  of  different  service.  The 
standard  is  144  inches,  but  120,  168,  192  and  216-inch  lengths 


Rear  view  of  3  1-2-ton  United  truck,  showing  worm-driven  axle  and  rear  aprlng  conatructlon 

are  available,  the  first  two  of  these  costing  $50  more  than  list 
and  the  last  two  $100  more. 

Although  the  5-ton  has  36  by  5  front  tires,  its  dual  rears 
are  40  by  6.  However,  the  wheelbascs  are  the  same  as  the 
two  just  mentioned,  with  120-inch  as  the  standard.  Its  gen- 
eral design,  though  heavier,  follows  that  of  the  other  models. 

Concern  Has  (200,000  Capital 

The  concern  is  a  Michigan  corporation  with  a  capital  stock 
of  $200,000,  and  has  for  its  head  F.  T.  Hulswit.  president  of 
the  local  railway  and  light  company,  while  R.  M.  Elliott, 
who  for  several  years  has  been  connected  with  the  industry 
is  the  secretary  and  general  manager. 

The  concern  is  now  getting  under  way;  is  placing  dealer 
agencies  and  is  said  to  be  progressing  at  a  lively  rate. 


New  Ford  Assembly  Plant  in  Indianapolis 


Schedule  of  Regular  Output  To  Be 
Sixty  Cars  a  Day 


^  .1' 


The  accompanying  llluatrationt  ahow  the  exterior 
and  a  portion  of  the  Interior  of  the  new  Ford  as- 
sembly plant  at  Indla.iapolls,  Ind.  The  plant  la  a 
four-atory  fireproof  structure  containing  200,000 
square  feet  of  floor  apace  and  haa  only  recently  been 
put  In  operation.  It  la  planned  to  completely  as- 
oemble  8.300  cars  by  July  1.  A  unique  part  of  the  In- 
terior arrangementa  ahown  herewith  la  that  the 
freight  cars  contalnlna  the  Incoming  material  are  run 
directly  Into  the  building  and  the  cranes  from  above 
lift  the  supplies  on  the  freight  cars  to  the  varloua 
assembly  and  supply  departmenta  on  the  upper 
stories.  When  this  plant,  which  waa  opened  officially 
on  March  ».  la  operating  to  Ita  capacity,  more  than 
sixty  care  a  day  can  be  completely  asaembled  ready 
for  shipment  to  the  territory  handled  through  the 
Indlanapolla  plant. 
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Automobile  section  of  an  aviation  squadron.     New  motors,  propellors,  etc..  were  taken  to  the  front  by  3-ton  trucks  with  canvas  bodies 


Cars  and  Trucks  Behind  the  Lines 

Wide  Range  of  Usefulness— Searchlight  Cars,  Transport  and  Sup- 
ply Convoys  and  45  Vehicle  Tractor  Trains — Cooking  in  Travel- 
ing Truck— All  Painted  Battleship  Gray — Novel  Equipments 

By  W.  F.  Bradley 
Special  Representative  of  The  AUTOMOBILE   with  the 
Allied  Armien  in  France 


PARIS,  March  5 — The  town  was  not  within  sight  of  the 
trenches  and  not  even  within  sound  of  rifle  fire.  It 
worked  by  day  and  it  slept  by  night  to  the  dull  boom 
of  the  cannon,  and  so  highly  developed  had  become  the  ears 
of  the  inhabitants  that  they  could  not  only  forecast  but 
supplement  the  official  war  reports  with  considerable  accu- 
racy. But  this  town  was  more  than  a  public  long  distance 
telephone  to  the  battle  front.  Being  on  the  main  line  of  com- 
munications, all  the  automobile  traffic  to  the  front  passed 
through  it,  and  by  examining  that  traffic  a  better  idea  could 
be  obtained  of  the  general  situation  than  was  possible  in 
the  front  line  of  trenches.  At  the  front  everything  is  hidden 
and  secretive;  men  and  officers  obey  orders  without  knowing 
or  seeking  to  know  the  why  and  the  wherefore  of  them. 
Nobody  asks  questions  for  there  is  nobody  willing  to  reply 
to  them. 

Searchlights  on  Eight -Cylinder  Chassis 

It  is  impossible  to  stay  in  this  town  without  realizing  the 
diversified  nature  of  the  work  done  by  the  automobile.  Even 
the  extensive  user  of  automobiles  is  apt  to  fall  short  of  his 
conception  of  the  range  of  work  undertaken  by  mechanical 
traction.  A  fleet  of  automobile  searchlights,  manned  by 
marines,  paid  us  a  visit.  Six  vehicles  formed  a  working 
section.  While  the  chassis  were  alike,  all  of  them  being  eight- 
cylinder  De  Dion  Boutons,  with  cylinders  of  75  by  130  milli- 
meter bore  and  stroke,  their  equipment  varied.  Originated 
in  France,  the  eight-cylinder  motor  has  not  met  with  the  gen- 
eral approval  of  French  manufacturers  or  the  European 
public.  De  Dion  Bouton  is  the  only  firm  making  this  type  of 
motor  as  a  stock  touring  car  proposition  and  it  is  only  being 
used  in  the  army  for  touring  car  work  and  these  special 
automobile  searchlights. 

The  leading  vehicle  in  the  convoy  is  fitted  with  a  platform 
body  covered  with  a  green  canvas  top.  It  has  aboard  the 
officer  in  command  of  the  section,  half  a  dozen  men,  and  a 
reserve  supply  of  food  and  ammunition.  In  addition  to  its 
acetylene  headlights  and  its  oil  side  lamps,  it  has  a  very 


powerful  electric  searchlight  pivoted  on  the  dashboard.  This 
is  the  only  use  of  electricity  for  the  automobiles  themselves. 
Most  of  the  night  driving  has  to  be  done  in  complete  dark- 
ness, for  the  showing  of  any  light  might  be  an  important  in- 
dication to  the  enemy.  An  easily  controlled  electric  light  at 
the  disposal  of  each  driver  might  result  in  it  being  used  at 
undesirable  moments;  thus  one  powerful  light  at  the  head 
of  the  column  is  all  that  is  required  for  general  safety.  The 
duty  of  the  driver  on  the  road  at  night  is  merely  to  follow 
the  outline  of  the  car  ahead. 

The  rear  vehicle  has  also  a  closed  canvas  body  and  forms 
a  workshop  and  general  stores  for  the  section.  The  tools 
are  sufficient  to  enable  all  ordinary  repairs  to  be  carried  out 
in  the  field,  whether  those  repairs  be  to  the  mechanical  or 
electrical  part  of  th<;  outfit.  The  four  electric  searchlights 
are  of  an  entirely  new  type.  In  addition  to  the  eight-cylinder 
motor  driving  the  car,  there  is  a  separate  four-cylinder  motor 
direct  coupled  to  a  dynamo,  and  mounted  under  a  bonnet  on 
the  car  platform.  The  radiator  is  at  the  rear,  and  is  one  of 
the  circular  coil  tube  type  as  used  on  the  Paris  motor  buses. 
Naturally  its  capacity  is  proportionally  greater  than  that  of 
a  car  radiator,  for  its  position  gives  it  no  direct  current  of 
air,  even  with  the  automobile  under  way. 

Back  of  the  driver's  seat,  and  between  him  and  the  gasoline- 
electric  group,  is  the  electric  searchlight  mounted  on  a  forked 
pivot  so  that  it  can  be  swiveled  in  any  direction.  The  search- 
light is  not  intended  to  be  taken  off  the  automobile,  and  in 
consequence  is  raised  a  sufficient  height  for  it  to  cast  its  rays 
above  the  heads  of  the  crew  and  over  such  natural  obstacles 
as  wayside  hedges.  Four  men  are  carried  aboard  each  au- 
tomobile. They  comprise  the  driver  and  a  companion  sitting 
by  his  side,  also  two  men  sitting  one  on  each  side  of  the 
gasoline-electric  group,  facing  forward,  with  their  seat  prac- 
tically over  the  rear  mudguard.  Every  inch  of  space  is  used 
to  the  best  advantage,  so  that  while  the  six  must  operate 
together  to  do  the  most  useful  work,  no  vehicle  is  likely  to  be 
stranded  if  left  alone  to  work  itself  out  of  a  difficult  situ- 
ation.   Gasoline  is  carried  under  the  seat.    The  kit  of  each 
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of  the  four  men  has  to  be  carried  on  the  car.  This  comprises 
the  regulation  knapsack,  sleeping  blanket,  new  pair  of  boots, 
and  2  days'  reserve  rations.  The  whole  forms  a  compact 
bundle  which  can  be  slung  on  a  man's  back  at  a  moment's 
notice,  if  it  becomes  necessary  for  him  to  leave  the  car,  but 
it  is  sufficiently  big  to  take  up  an  appreciable  amount  of 
space  on  an  automobile. 

Complete  Tool  Equipment 

Spare  gasoline,  oil,  tubes,  tools  and  automobile  parts,  as 
well  as  carbide  for  the  side  lamps  and  headlights,  are  con- 
tained in  lockers  around  the  body  of  the  automobile.  The 
gasoline  for  the  small  motor  is  in  a  separate  tank  built  into 
and  forming  a  part  of  the  bonnet  covering  the  small  four- 
cylinder  motor.  On  a  sloping  board  at  the  rear  of  the  auto- 
mobile, and  just  below  the  second  radiator  are  leather  cases 
to  hold  respectively  a  saw,  hammer,  shovel,  and  pick.  A  coil 
of  rope  is  also  attached  to  the  rear.  These  tools  have  their 
handles  projecting  from  the  cases  so  that  they  can  be  picked 
up  without  the  loss  of  a  second.  It  would  fall  to  the  lot  of 
the  soldiers  on  the  side  of  the  car  to  make  use  of  them  first 
if  obstacles  had  to  be  cleared  away,  or  if  the  automobile  be- 
came bogged.  The  position  of  these  men  makes  it  possible 
for  them  to  jump  down  and  seize  the  tools  with  the  fewest 
possible  motions. 

Invisibility  is  secured  by  painting  every  part  of  the  au- 
tomobile and  its  equipment  a  grayish  green,  including  the 
waterproof  eovcr  over  the  searchlight.  The  canvas  cover  over 
the  bodies  of  the  first  and  the  last  vehicles  are  also  of  green. 
This  is  found  to  be  much  less  visible  than  the  khaki  tint 
adopted  by  the  British  army;  indeed,  in  the  English  motor 
service  khaki  is  giving  way  to  battle- 
ship gray.  Single  pneumatics  are 
used  in  front  and  twins  in  the  rear. 
No  armor  plating  is  used  on  the  cars. 

More  automobile  searchlights  ap- 
peared. Only  one  of  these  was  of  a 
new  type.  It  had  a  light  steel  tele- 
scopic tower  normally  lying  horizon- 
tally on  the  top  of  the  platform  body, 
the  latter  being  provided  with  rails 
to  enable  the  tower  to  be  placed  on  the 
ground  with  great  rapidity  and  opened 
out  by  steel  cables  and  pulleys.  The 
searchlight  was  permanently  attached 
to  the  topmost  section  of  the  tower, 
and  thus  went  up  with  it,  or  could  be 
used  direct  from  the  top  of  the  car. 
This  outfit  enabled  the  searchlight  to 
be  hoisted  to  a  height  of  40  feet  from 
the  ground  in  about  as  many  seconds 
and  to  be  brought  back  and  placed  in 
position  on  the  automobile  in  about 
the  same  length  of  time.  The  feature 
of  the  design  lay  in  the  rapidity  of 
operation  with  the  use  of  only  two 
men  for  the  searchlight  and  two  for 
the  automobile — a  crew  of  four  in  all. 
Taken  to  a  height  of  40  feet,  most 
natural  obstacles  could  be  cleared, 
cottages,  trees,  bushes,  etc.,  while  at 
the  same  time  the  observers  could  re- 
main in  a  zone  of  safety.  Electric 
long  distance  controls  enabled  the 
searchlight  to  be  manipulated  at  the 
top  of  its  tower  with  the  same  degree 
of  accuracy  as  on  the  automobile  plat- 
form. A  single  motor  was  made  use 
of  on  this  type  of  machine,  this  being 
a  four-cylinder  model  carried  under 
the  driver's  feet 


The  most  commonly  employed  automobile  searchlight  is 
one  having  a  four-cylinder  motor  for  both  the  dynamo  and 
the  propulsion  of  the  car,  and  a  searchlight  mounted  on  a 
light  steel  frame  with  pneumatic  tired  wheels.  This  can  be 
used  from  the  top  of  the  automobile  or  run  down  steel  rails, 
normally  carried  under  the  platform,  placed  in  the  desired 
position,  and  operated  from  a  distance. 

A  convoy  of  American  trucks — 3-ton  Whites — passed 
through  town.  They  were  being  used  for  taking  fresh  men 
from  the  depots  in  the  rear,  setting  them  down  within  half 
a  mile  of  the  trenches,  and  taking  back  the  unshaved,  mud- 
stained  soldiers  who  had  completed  their  period  at  the  front 
line.  All  this  work  had  to  be  done  at  night  and  without 
a  single  light  being  shown.  In  an  hour  men  who  had  been 
living  amid  mud  and  water  for  a  week  could  be  in  some 
town  10  miles  away  where  a  bath,  good  and  regular  food  and 
clean  straw  beds  could  be  obtained  for  all.  In  2  hours  they 
could  be  20  to  24  miles  from  the  actual  scene  of  fighting, 
and  it  was  not  an  uncommon  thing  for  the  men  to  be  brought 
back  this  distance  in  order  to  relieve  the  somewhat  con- 
gested villages  just  to  the  ruar  of  the  firing  line.  Canvas 
camps  are  unknown  to  the  French  army.  The  men  are 
housed  in  all  kinds  of  buildings,  varying  according  to  cir- 
cumstances from  comfortable  bedrooms  to  partially  wrecked 
sheds. 

American  Trucks  Behind  Firing  Line 

Before  the  American  trucks  went  into  service  many  of 
them  were  slightly  modified.  The  yellow  canvas  tops  of 
some  makes  were  far  too  visible  for  work  in  the  military 
zone.    Thus  they  were  painted  a  dull  gray  throughout.  The 
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extension  top  over  the  driver  did  not  always  afford  sufficient 
shelter.  This  has  been  brought  further  forward,  lower,  and 
has  been  completed  by  canvas  sides.  In  many  convoys  u 
higher  dash  has  been  fitted  so  as  to  completely  cover  in  the 
steering  column  and  wheel.  This  is  easily  done  by  a  steel 
tube  frame  over  which  canvas  is  laced.  Most  of  the  trucks 
now  have  a  partition  back  of  the  driver's  seat.  Without 
this  the  driver  as  well  as  the  soldiers  who  are  being  trans- 
ported arc  placed  in  a  strong  current  of  air.  An  airtight 
partition,  with  a  mica  window  in  its  center,  placed  behind  the 
driver,  makes  a  remarkable  difference  to  a  truck  both  from 
the  standpoint  of  the  driver  and  his  passengers. 

Individual  Equipment  a  Feature 

A  convoy  of  twenty-two  Delahaye  trucks  came  into  town. 
They  had  been  in  service  for  several  months,  and  conse- 
quently had  lost  much  of  their  original  smartness,  but  this 
was  more  than  compensated  for  by  the  practical  and  in- 
genious fittings  the  individual  men  had  worked  out  for  them- 
selves. Just  as  a  touring  car  coming  direct  from  the  maker 
is  very  rarely  equipped  in  a  way  to  suit  the  experienced 
motorist  doing  a  lot  of  cross-country  work,  the  average  truck 
designed  to  work  in  town  or  from  a  fixed  depot  is  lacking  in 
a  score  of  little  things  necessary  to  follow  an  army  in  the 
field. 

As  an  example,  these  Delahayes  had  gone  out  with  the 
standard  French  army  type  body,  which  is  a  platform  with 
movable  sides  and  top  and  separate  top  for  the  driver  and 
his  companion.  They  were  told  off  to  carry  fodder  for 
horses;  this  meant  a  20-mile  trip  from  a  railroad  depot  to  the 
town  where  the  cavalry  were  quartered,  and  a  return  the 
same  day.  The  bodies  had  to  be  modified  for  this  work.  The 
canvas  tops  were  taken  off,  although  the  hoops  were  left  in 
position,  and  the  wood  sides  were  raised  a  couple  of  feet. 
Here  the  advantage  of  a  separate  hood  for  the  driver  made 
itself  felt,  for  with  this  latter,  whether  the  truck  was  used 
open  or  closed,  the  driver  always  had  protection.  However, 
the  protection  afforded  was  rarely  sufficient  for  winter  work. 
The  men  got  over  this  by  lowering  the  tops  so  that  there  was 
hut  a  small  amount  of  head  clearance  when  they  were  seated. 
Although  the  dash  on  the  Delahaye  is  much  higher  than  the 
bonnet,  it  is  not  sufficient  protection,  The  men  got  over  this 
by  fitting  either  a  canvas  or  a  wood  extension.  Side  doors 
made  out  of  packing  cases  or  any  other  available  wood  were 
also  fitted     The  most  suitable  arrangement  would  be  canvas 


extension  for  the  dash  and  canvas  side  doors  mounted  on 
steel  tubes,  thus  rolling  away  in  small  space  when  not  re- 
quired. 

No  Protection  from  Cold 

Very  few  trucks  afford  sufficient  space  for  tools  and  spares. 
The  regulations  stipulate  that  there  must  be  big  capacity 
lockers  placed  under  the  overhanging  portion  of  each  side  of 
the  body.  These,  however,  were  not  always  fitted,  or  not  in 
sufficient  number  and  size,  and  were  supplemented  by  lockers 
made  by  the  men.  A  ladder  is  a  very  useful  equipment  for  a 
truck.  It  is  conveniently  carried  fastened  along  the  side  of 
the  body.  Protection  of  the  bonnet  and  radiator  against  cold 
is  never  thought  of  by  the  manufacturer,  although  it  is  an 
important  consideration  in  active  service.  The  men  in  this 
convoy  had  overcome  the  difficulty  by  the  use  of  straw  blank- 
ets commonly  used  by  gardeners.  One  blanket  made  to  the 
correct  size  completely  covered  the  bonnet  and  was  held  down 
by  a  couple  of  straps  or  two  pieces  of  rope.  A  second  was 
shaped  to  fit  over  the  front  of  the  radiator.  These  blankets 
cost  little  to  make,  they  were  obtainable  almost  anywhere  in 
the  country  and  could  be  replaced  readily.  While  they  were 
not  always  required  for  running,  they  were  convenient  as  a 
protection  at  night.  When  the  frost  was  particularly  severe 
water  was  drained  out  of  the  radiator,  gasoline  pipe  discon- 
nected and  float  chamber  drained,  then  a  small  spirit  lamp 
placed  under  the  bonnet.  With  the  straw  covering  over  every- 
thing, a  motor  treated  in  this  way  could  be  started  up  easily 
in  the  morning.  The  use  of  the  lamp  and  straw  blankets  in 
many  cases  made  it  unnecessary  to  empty  the  radiator. 

The  best  way  of  carrying  spare  gasoline  is  in  one  of  the 
"■•gallon  galvanized  iron  cans  used  by  gasoline  refiners.  One 
of  these  is  attached  under  the  rear  of  the  body  by  two  flexible 
steel  bands,  with  nuts  for  tightening  them.  They  are  readily 
changeable  for  a  full  can,  and  as  there  is  a  plug  near  the 
base  and  in  the  head,  air  is  conveniently  admitted  to  facilitate 
drawing  off  gasoline.  One  repair  shop  traveled  with  the 
convoy  and  was  capable  of  keeping  the  entire  fleet  in  running 
order.  Externally  this  vehicle  did  not  differ  from  the  others, 
except  that  it  always  had  its  canvas  cover  in  position.  Inside 
it  had  a  stout  workbench,  vise,  portable  forge  drills,  a  good 
assortment  of  hand  tools,  and  all  the  spares  likely  to  be 
needed. 

In  charge  of  the  convoy  was  a  lieutenant  aboard  a  12- 
horsepower  two-seater  Delage  car.    This  was  an  ordinary 


Above — Lieutenant  In  charge  of  a  motor 
truck  convoy  Mated  In  hit  Iwo  pmcnger 
□elage.  With  Mile  flexible  car  ha  can  quickly 
run  from  one  end  of  the  train  to  the  other  to 
•ee  that  each  unit  la  operating  smoothly 

Left — A  convoy  of  London  motor  bueetei 
taking  Indian  troop*  to  the  front.  Note  the 
•traw  blanket*  for  protection  of  hood  anal 
radiator  against  the  cold 
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machine  except  for  the  equipment:  big  capacity  tool  boxes 
on  the  running  boards,  plenty  of  spare  tires,  gasoline  and  oil, 
a  sleeping  bag  fastened  on  one  side  and  a  coil  of  rope  hung  on 
one  of  the  lamp  brackets.  The  officer  was  assisted  by  a 
motorcyclist,  known  to  his  companions  as  the  hyphen,  for 
his  duties  were  to  keep  in  touch  with  each  unit  of  the  convoy, 
explore  the  road  ahead  in  case  of  danger,  and  report,  stand 
by,  and  bring  in  any  laggard. 

Two  Contrasting  Truck  Crews 

There  is  a  general  impression,  unfortunately  too  prevalent 
among  army  officers  without  technical  knowledge,  that  any 
man  who  has  had  a  few  days  instruction  behind  a  steering 
wheel  is  fit  for  service  on  trucks.  Thus,  in  many  cases  young 
men  who  are  specially  fitted  for  this  class  of  work  are  being 
taken  off  the  trucks  to  serve  in  the  trenches  and  their  places 
are  taken  by  older  reservists  with  little  or  no  automobile 
experience.  Skilled  mechanics  and  professional  chauffeurs 
who  are  serving  in  the  ranks  are  treated  as  shirkers  if  they 
make  application  for  a  transfer  to  the  automobile  service. 
In  giving  way  to  the  popular  impression  that  automobile 
driving  is  a  soft  job  which  ought  to  be  reserved  for  the  old 
men  unfit  for  service  with  the  first  line  troops,  the  authorities 
appear  to  have  made  a  mistake.  We  had  a  remarkable  ox- 
ample  of  it  in  this  convoy  and  one  we  met  the  following  day. 
The  Oelahayes  were  in  charge  of  an  ex-aviator  who  knew  as 
much  as  any  officer  need  know  about  automobiles.  His  motor- 
cyclist was  a  professional  road  racing  cyclist  acquainted 
with  every  highway  in  France.  The  man  in  charge  of  the 
repair  truck  was  a  professional  tester  who  had  seen  service 
in  French  and  American  factories;  several  of  the  drivers 
were  chassis  testers;  there  was  not  a  green  man  among  them. 
As  a  consequence  the  men  of  the  convoy  were  a  self-satisfied 
family;  they  never  missed  a  journey  and  nothing  short  of  an 
enemy's  shell  would  hold  a  truck  back. 

Theory  Vs.  Experience 

The  contrast  was  a  convoy  of  twenty-three  Aries  trucks. 
The  officer  in  charge  had  doubtless  passed  the  theoretical 
examination  in  brilliant  style,  but  his  ordinary  business  was 
not  connected  with  automobiles,  and  he  had  little  practical 
experience.  The  next  in  rank  was  a  sub-officer  who  handled 
a  Paris  taxicab  in  civil  life  and  who  counterbalanced  his 
lack  of  technical  knowledge  by  his  severity  towards  the  men. 
Most  of  the  professional  automobile  drivers  had  been  trans- 
ferred to  the  active  army  and  their  places  taken  by  painters, 
grocers,  and  others  of  small  practical  experience.  The  only 
man  capable  of  taking  up  a  connecting-rod  bearing  on  the 
road  was  sore  because  of  a  threatened  transfer  to  a  line 
regiment  Although  this  convoy  delivered  the  goods  accord- 
ing to  schedule,  the  number  of  trucks  under  repair  was  al- 
ways larger  than  desirable. 

Cooks  Meals  as  Trucks  Travel 

Of  the  twenty-three  trucks  in  this  convoy  twenty-two  were 
3-ton  models  and  one  a  6-tonner.  This  latter  carried  the 
same  useful  load  as  the  others,  and  in  addition  took  charge 
of  the  convoy's  spare  parts  and  spare  equipment.  It  was 
useful,  too,  in  taking  charge  of  a  broken-down  truck,  or 
pulling  a  hogged  automobile  out  of  the  mud.  The  cook  in  the 
party  had  fitted  up  the  rear  of  his  truck  to  receive  a  big 
stew  pan,  the  stovepipe  of  which  projected  through  the  rear 
and  passed  up  above  the  canvas  roof.  He  prepared  meat  and 
vegetables  while  on  the  road  and  was  able  to  serve  out  soup 
and  boiled  beef  as  soon  as  the  convoy  had  taken  up  its  posi- 
tion on  the  street  or  market  place  selected  for  the  night.  In 
this  way  he  was  able  to  serve  hot  meals  at  regular  hours 
irrespective  of  the  movement  of  his  section. 

One  of  the  most  interesting  sights  was  a  convoy  of  fifteen 
all-drive  tractors  attached  to  an  artillery  regiment  and  em- 
ployed in  taking  ammunition  from  the  depot  to  the  batteries 


Army  automobile*  crowing  the  river  Marne  on  a  floating  bridge 

in  the  field.  These  were  among  the  best  equipped  and  the 
most  efficient  of  the  heavy  motor  brigade.  Each  tractor 
hauled  two  trailers  with  a  couple  of  men  on  each  for  brake 
service.  The  personal  interest  which  each  man  took  in  his 
tractor,  the  pride  he  had  in  maintaining  it  in  the  best  run- 
ning order  and  in  keeping  up  to  schedule  was  manifest  in 
conversation  with  them.  They  displayed  it.  too,  in  adopting 
names  for  their  vehicles,  such  titles  as  "Pourquoi  Pas," 
"Quand  Meme,"  "La  France,"  etc.,  being  painted  on  the  bon- 
net of  each  truck.  The  ease  with  which  these  fifteen  tractors, 
representing  in  all  forty-five  vehicles,  negotiated  narrow, 
winding  roads,  obeying  the  signals  given  to  them  by  whistle, 
was  really  remarkable.  They  possessed  the  regularity  of  a 
train  with  all  the  mobility  of  individual  automobiles. 

The  Aviation  Supply  Trucks 

The  flying  corps  figured  prominently  on  that  route  to  the 
front.  New  motors,  landing  chassis,  spare  propellers  and 
other  parts  were  taken  out  on  3-ton  trucks  with  closed  can- 
vas body.  On  nearly  every  occasion  a  truck  going  to  the 
front  took  in  tow  a  complete  but  dismounted  aeroplane  on 
a  two  wheel  carriage  with  a  canvas  cover  on  steel  hoops.  In 
addition  to  avoiding  packing  in  a  wood  case,  this  method  of 
transport  is  quicker  than  the  train.  A  truck  can  leave  the 
aeroplane  factories  around  Paris  in  the  morning  and  deliver 
the  machine  to  the  flying  brigade  100  miles  away  the  same 
evening.    By  train  the  same  journey  would  average  48  hours. 

Automobile  Transportation  Gains 

It  is  evident  that  the  allies  are  paying  more  and  more  at- 
tention to  the  question  of  the  transportation  of  troops  by  au- 
tomobile. In  addition  to  the  many  American  trucks  used 
almost  exclusively  for  carrying  men,  London  has  supplied 
hundreds  of  motorbuses  for  this  work,  many  of  the  Paris 
buses  are  handling  troops  and  new  Paris  bus  chassis  have  been 
specially  fitted  up  for  this  service.  For  service  at  the  front 
the  all-wood  single  deck  body  with  which  the  Paris  buses 
were  fitted  when  in  city  service  is  not  really  necessary. 
Weight  can  be  reduced  by  fitting  a  stake  body  with  canvas 
hood  mounted  on  steel  hoops  received  in  sockets.  There  is 
little  difference  in  the  comfort  of  a  body  of  this  type  and  the 
regulation  all-wood  type,  while  the  advantages  are  lower 
weight  and  ability  to  transform  the  bus  into  a  truck  within 
an  hour.  Some  of  the  London  buses  have  had  their  upper 
deck  removed,  thus  getting  rid  of  a  lot  of  weight.  With  the 
upper  deck  gone  the  passenger  capacity  is  cut  in  half,  but 
the  vehicles  become  more  useful  for  general  service.  The 
two  decker  is  not  an  altogether  satisfactory  proposition  near 
the  firing  line;  it  is  too  visible  a  mark,  and  occasionally  it 
is  found  that  the  buses  cannot  pass  under  railroad  bridges. 
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Eliminating  the  Gearset  Problem 

Lower  Gears  Do  Not  Operate  Most  Efficiently  Except 
on   Exact  Grades  for  which  Each   Was  Designed 


WHAT  is  it  that  gives  the  average 
driver  most  trouble  in  driving? 
What  is  it  that  causes  the  nov- 
ice most  concern?  What  is  it  that  keeps 
many  women  from  learning  to  drive? 
What  is  it  that  makes  most  noise  in  a 
chassis?   Emphatically  the  gearset 

When  the  automobile  was  a  new  thing 
it  was  really  essential  to  understand  it 
thoroughly  before  one  could  hope  to  drive 
it.  Skill  of  a  fairly  high  order  was 
needed  to  control  the  motor,  to  shift  the 
spark  lever  to  and  fro,  constantly  to  ad- 
just a  throttle  lever  and  an  air  lever, 
while  gear  shifting  had  to  be  done  every 
few  minutes,  since  the  motors  had  no  sort 
of  flexibility  whatever. 

Gradually  these  things  were  eliminated 
and  first  of  all  the  air  lever  vanished,  or 
became  a  thing  which  needed  to  be 
touched  only  occasionally.  Next  the 
magneto  made  it  unnecessary  to  shift  the 
spark  so  often:  automatic  carbureters 
improved  flexibility  and  the  motor  needed 
very  little  skill  to  make  it  work  at  its 
best.  The  difficulty  of  shifting  gears 
was  lessened  by  reason  of  motor  im- 
provement, and  detail  alterations  in  de- 
sign caused  the  gears  to  mesh  more 
easily,  while  the  coming  of  the  direct  top 
speed  did  away  with  a  deal  of  noise  in 
the  transmission. 

Having  found  that  improving  the 
motor  satisfied  the  driver,  manufacturers 
have  left  the  gearset  practically  alone 
and  have  thus  encouraged  the  motorist  to 
demand  greater  and  greater  top  speed 
ability.  Everyone  dislikes  dropping  into 
a  lower  gear  because  of  the  trouble  of 
changing  the  gears  and  because  of  the 
increased  noise  of  the  lower  ratios.  Big 
motors  mean  higher  gasoline  consump- 
tion, greater  weight,  shorter  life  of  tires 
and  greater  first  cost;  it  is  only  on  rare 
occasions  that  the  full  power  is  used 
when  running  on  level  ground  and  lesx 
power  on  a  lower  gear  ratio  would  Rive 
just  as  great  a  speed  on  grade*  as  is  to 
be  obtained  from  the  big  motor  running 
slowly  on  top  gear. 

The  mechanical  crudity  of  the  sliding 
gear  appalled  engineers  in  the  early 
days,  and  this  led  to  the  prolonged  en- 
deavor to  popularize  the  epiryclic  gear, 
which  is  still  used  on  the  Ford.  But  this 
gear  is  costly  to  make,  except  in  the  two- 
speed  form,  and  it  is  complicated  to  an 
extreme  degree  if  three  or  four  speeds 
are  demanded,  while  it  is  also  not  per- 
fectly quiet. 


Before  considering  the  mechanical  al- 
ternatives to  the  sliding  gearset  it  will 
be  well  to  examino  the  whole  question  of 
gear  ratios  and  to  do  so  properly  it  is 
best  to  come  right  back  to  first  principles. 

With  a  steam  car  power  is  obtained  on 
grades  by  increasing  the  amount  or  the 
pressure  of  the  steam  admitted,  and  as 
the  speed  falls  we  can  keep  the  power 
output  the  same  by  increasing  the  aver- 
age steam  pressure  throughout  the 
stroke.    Thus  we  can  figure  on  a  con- 


Figs.  1  to  S  reading  from  top  to  bottom.  1 
•hows  dlagrammatleally  tha  afreet  on  apeed 
of  car  on  Halng  grad«  If  power  available  at 
road  whaele  was  conatant.  2  repreeenta 
power  at  road  wheela  obtainable  from  gaeo- 
Hne  motor  on  one  gear  which  toucheo  Ideal 
curve  at  IS  mllea  an  hour  and  1ft  per  cent 
grade,  3  ahowa  range  of  car  apeeds  obtain- 
able with  two  gear  a.  4  range  with  three 
apeeda  and  5  with  four  geara.  In  last  three 
diagrama  the  black  part  ahowa  the  period* 
where  the  actual  performance  differs  from 
the  Ideal  performance  ahown  In  1 


stant  power  throughout  a  wide  range  of 
engine  speeds  and  can  calculate  the  car 
speed  on  any  grade  on  the  basis  of  con- 
stant power.  With  a  gasoline  motor  we 
have  to  take  the  power  curve  of  the  . 
motor  as  a  basis,  and  this  will  give  us  a 
definite  power  for  definite  crankshaft 
speeds  only.  Knowing  the  gear  ratios, 
we  can  calculate  the  grades  that  the  car 
will  climb  and  the  speed  of  climbing  for 
any  one  gear  or,  taking  the  grades  re- 
quired to  be  climbed  on  any  particular 
gear,  we  can  figure  the  necessary  ratio. 

Effect  of  Geara  on  Speed 

If  the  motor  were  to  give  constant 
power  whatever  the  speed  of  the  crank- 
shaft and  we  take  a  piece  of  squared 
paper  to  plot  the  car  speed  in  miles 
against  the  grade  per  cent,  we  Bhould 
get  a  curve  of  the  shape  shown  in  Fig.  1. 
This  curve  would  vary  according  to  the 
weight  of  the  car,  the  resistance  of  the 
air  at  differing  speeds,  and  so  on,  but 
with  the  average  car  it  would  be  of  the 
characteristic  shape  shown.  Now,  with 
our  gasoline  motor  that  cannot  give  the 
same  power  over  anything  like  so  wide  a 
range,  we  must  introduce  gearing  so  as 
to  get  the  needed  power  by  letting  the 
crankshaft  speed  rise  as  the  car  speed 
falls. 

If  we  had  a  gear  with  an  infinite- 
number  of  steps,  like  friction  gearing, 
we  should  be  able  to  get  exactly  the  same 
power  for  each  car  speed  within  the 
limits  set  by  the  diagram.  Fig.  1.  But 
having  a  definite  power  curve  for  the 
motor  and  definite  gear  ratios  separated 
fairly  wide  apart,  there  will  be  only  one 
particular  grade  to  which  each  gear 
ratio  is  suited  exactly.  If  we  take  Fig. 
1  and  choose  a  gear  ratio  that  will 
exactly  suit  a  grade  of  16  per  cent,  we 
can  then  determine  the  speed  of  the  car 
as  the  grade  increases  or  decreases  while 
the  gear  ratio  remains  unchanged,  and 
we  shall  find  that  the  curve  of  actual 
performance  varies  from  the  ideal  curve 
to  an  increasing  extent  as  we  go  in  either 
direction  away  from  the  point  where  the 
two  curves  touch.  It  is  to  be  noticed  that 
the  curve  of  real  performance  lies  always 
to  the  left  of  the  ideal,  which  means  that, 
if  the  gradient  eases,  the  power  increases 
more  rapidly  than  need  be — in  other 
words,  power  is  being  thrown  away  and 
the  car  is  not  traveling  as  fast  as  it 
ought  for  the  motor  output.  If  we  go 
the  other  way,  and  increase  the  grade. 
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the  motor  power  falls  off  and  the  speed 
therefore  falls  off  too,  faster  than  it 
would  if  the  motor  output  was  constant. 
This  means  that  with  a  three-speed  gear- 
set  there  are  only  three  definite  miles- 
per-hour  road  speeds  at  which  the  motor 
is  exactly  suited  to  the  work  it  has  to  do. 

Effect  of  Number  of  Gears 

Figs.  3,  4  and  5  show  the  same  ideal 
curve  of  constant  power,  and  the  effect  of 
using  two,  three  or  four  gear  ratios:  the 
black  parts  show  the  decree  of  difference 
between  real  and  ideal.  Thus  we  can  see 
that  the  four-speed  gearset  gives  a  very 
close  approximation  to  the  ideal  indeed; 
so  close  that  if  we  tried  five  or  six  speeds 
the  approximation  would  be  improved 
only  imperceptibly. 

In  Europe,  where  drivers  have  less 
objection  to  gear  shifting  than  they  have 
here,  four  speeds  hax'o  become  the  rule, 
but  motorists  only  accept  the  task  of 
hand  manipulation  of  the  changing  lever 
because  they  have  been  offered  no  sub- 
stitute. They  prefer  the  four-speed  Rear- 
set  to  the  three  because  it  gives  faster 
hill  climbing  and  they  are  prepared  to  go 
to  the  trouble  of  using  the  gear  lever  in 


order  to  get  the  speed.  As  a  conse- 
quence of  this  habitual  use  of  the  in- 
direct ratios  there  is  continuous  com- 
plaint concerning  the  noise  of  the  pears, 
and  manufacturers  are  put  to  great  ex- 
pense in  order  to  get  the  third  speed, 
which  is  the  most  used,  as  quiet  as 
skilled  hand  work  on  the  gears  can 
make  it. 

So  far  the  only  alternatives  have  been 
the  small  motor  with  a  gearset  that  is 
meant  to  be  used,  and  the  big  engine  with 
a  gearset  intended  only  for  emergency, 
that  is  if  we  except  the  two  or  three 
electric  transmissions  and  hydraulic 
gears  which  have  been  subjects  of  experi- 
ment from  time  to  time.  Nothing  is 
likely  to  be  done  that  really  counts  until 
some  of  the  big  manufacturers  take  up 
the  subject  and  give  us  a  car  that  will 
automatically  vary  the  gear  to  suit  the 
road  resistance;  what  has  kept  them 
from  it  is  absence  of  a  public  demand. 
Let  it  be  remembered,  however,  that 
there  was  no  outcry  for  the  electric 
starter  till  some  of  the  large  concerns 
had  offered  it,  and  that  the  originators  of 
the  starter  reaped  a  fairly  rich  harvest 
Imagine  what  would  happen  if  one  of 


our  important  firms  were  to  bring  out  • 
model  that  eliminated  the  gear  lever  and 
changed  the  ratios  without  conscious 
separate  effort  on  the  driver's  part. 

Alternative  Transmissions 

So  far  the  only  promising  scheme  is 
the  electrical  transmission  or  the  com- 
bined electric  and  mechanical  system, 
for  it  is  in  these  only  that  noise  is  elimi- 
nated from  the  lower  gears,  and  it  is 
well  known  that  there  is  great  difficulty 
in  obtaining  a  good  efficiency  from  an 
electric  transmission  without  adding  con- 
siderably to  the  weight  of  the  chassis.  It 
cannot  be  doubted,  however,  that  this  is 
a  matter  for  research,  and  any  deter- 
mined effort  to  put  the  electrical  trans- 
mission into  form  on  a  large  scale  prac- 
tical would  be  bound  to  bring  about  its 
very  great  improvement.  The  diagrams 
showing  how  closely  four  speeds  serve 
to  fill  the  requirements  of  the  case  may 
be  useful  in  drawing  attention  to  the  lack 
of  need  for  a  complicated  switch  gear 
control  to  give  an  almost  infinite  number 
of  speeds,  because  it  seems  reasonable 
to  suppose  control  would  be  simplified  by 
using  a  small  number  of  steps. 


Extended  Venturi  in  New  Schebler 


THE  model  R  Schebler  carbureter  is  to  be  superseded  by  a 
new  design  which,  while  following  all  the  principles 
identified  with  Schebler  practice,  is  none  the  less  consider- 
ably different  in  detail.  The  new  carbureter  is  shown  in 
the  accompanying  illustration  and  it  will  be  noticed  that  it 
is  inverted,  by  comparison  with  the  model  R;  that  is  to  say, 
the  metering  pin  or  needle  opens  the  jet  by  depression  in- 
stead of  by  lifting,  and  the  air  valve  opens  downward  in- 
stead of  upward. 

The  long  end  of  the  leverage  is  connected  to  the  air  valve 
and  the  short  arm  to  the  needle,  so  that  the  latter  travels 
a  much  less  distance  than  the  former.  For  setting  the 
amount  of  fuel  passed — the  size  of  the  jet  oriffice — for  run- 
ning with  the  air  valve  closed,  there  is  a  screw  which  raises 
or  lowers  the  fulcrum  of  the  lever  and  there  is  also  a  dash 
control  having  the  same  effect  by  pushing 
down  the  fulcrum  against  a  small  spring. 
The  long  extension  to  the  venturi,  not 
hitherto  a  characteristic  of  Schebler  con- 
struction, is  present  in  a  most  pronounced 
form  and  the  venturi  is  very  narrow  round 
the  jet  orifices,  which  are  horizontal  and 
shown  at  A  in  the  drawing.  Fuel  enters 
through  the  union  M  and  the  spring  P 
holds  the  metering  pin  upwards  against 
the  restraining  action  of  the  lever. 

For  setting  the  air  valve  there  is  an 
easily  accessible  knurled  screw  shown  in 
the  drawing,  and  fluttering  is  restrained 
by  the  piston  dashpot  located  in  the  cham- 
ber above  the  valve.  Primary  air  enters 
beneath  the  jet  passage,  and  there  is  a 
little  throttle  in  the  intake  to  increase  the 
depression  for  starting  purposes.  A  fea- 
ture that  should  prove  useful  is  the  little 
cock  at  the  bottom  of  the  jet  passage,  since 
this  would  enable  the  jet  to  be  cleared  of 
dirt  without  taking  apart  any  portion  of 


the  carbureter  under  ordinary  conditions  of  clogging  by  small 
particles. 

Judging  simply  from  the  design  it  appears  that  the  new 
Schebler  should  be  easy  to  adjust  and  the  greatly  narrowed 
venturi  ought  to  give  facile  starting;  the  horizontal  arrange- 
ment of  the  jets  ought  to  encourage  proper  atomization  of 
the  fuel  and  the  long  venturi  should  prevent  any  interference 
with  the  functioning  of  the  jets  which  might  otherwise  be 
caused  by  the  opening  of  the  air  valve. 

The  carbureter  is  adapted  for  the  use  of  a  hot-air  flexible 
tubing  to  be  operated  in  conjunction  with  a  stove  on  the  ex- 
haust manifold,  and  it  is  recommended  that  such  a  fitting 
be  applied.  The  lever  which  controls  by  a  valve  the  supply 
of  air  through  the  primary  air  intake  is  so  arranged  that  if 
desired  it  can  be  connected  with  a  linkage  to  the  dash. 


Section  and  end  view  of  new  Schebler  carbureter  In  which  the  metering  pin  li 
and  the  fuel  Jet*  are  horliontal 
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Installing  a  Generator 

EDITOR  The  Automobile:— Would  you  kindly  tell  me  if 
a  Willard  storage  battery  could  be  installed  in  my 
1913  Studebaker  26,  and  also  a  dynamo?   If  so,  where 
could  they  be  placed  and  how  much  would  it  cost? 

Pembina,  N.  Dak.  Jack  Chisholm. 

— Both  a  storage  battery  and  a  dynamo  can  be  installed 
on  your  car.  The  installation  of  the  storage  battery  can 
be  made  by  yourself  by  simply  arranging  a  cradle  for  the 
battery  in  a  convenient  position  on  a  car  and  will  cost  you 
nothing  beyond  the  price  of  a  battery.  A  60-ampere  hour 
battery  will  be  sufficient  for  all  purposes  and  even  a  40- 
ampere  hour  size  will  be  large  enough  for  your  lighting 
system.  The  installation  of  the  generator  and  position  upon 
the  motor  in  which  it  is  placed  will  depend  altogether  on 
the  make  of  the  generator  and  the  manner  in  which  it  is 
driven.  If  it  is  possible  to  make  a  simple  belt  or  friction 
contact  off  the  flywheel  installation  it  will  cost  about  (10. 

Wants  to  Eliminate  Piston  Slap 

Editor  The  Automobile: — I  have  a  1913  Model  T  Ford 
touring  car  and  have  run  it  about  15,000  miles.  The  pistons 
have  some  side  slap  which  causes  them  to  knock.  I  had 
some  new  rings  put  in  but  it  did  not  remedy  the  difficulty. 
Do  you  think  that  by  putting  in  a  patent  ring  it  would 
help  any? 

Plainville,  111.  A.  D.  Anderson. 

—It  is  possible  that  you  can  buy  oversized  pistons  for 
the  Ford  car  which  would  help  or  as  you  suggest,  some  make 
of  patent  ring  which  would  provide  an  extra  amount  of 
bearing  surface  and  thus  take  up  the  side  lash  in  the 
piston.  The  surest  method  is  to  have  the  cylinders  rebored 
and  new  pistons  and  rings  fitted,  but  if  you  do  not  desire 
to  go  to  this  trouble  the  slight  expense  of  the  piston  ring 
it 


Mitchell  Transmissions  Made  in  Racine 

Editor  The  Automobile: — Please  inform  me  who  made  the 
transmissions  for  the  1912  model  Mitchell  car. 

Bridgeport,  Conn.  Laurel  Garage. 

—These  were  made  by  the  Mitchell  Lewis  Co.,  Racine.  Wis. 

Stevens  X  a  1911  Model 

Editor  The  A utomobile  :  —  I  — What  year  is  the  Stevens 
Duryea  mode)  X?    Is  it  an  early  1911  or  a  late  1910  model? 
2— What  is  the  bore  and  stroke? 

Elmhurst,  N.  Y.  Geo.  W.  Gay. 

— 1— The  Stevens  Duryea  model  X  was  put  on  the  market 
for  1911  and  is  therefore  a  1911  car. 

2 — The  bore  is  4.76  inches  and  the  stroke  4.5.  This  is 
one  of  the  few  cars  which  has  a  stroke  that  is  less  than 
the  bore. 

Wants  to  Install  Magneto  Ignition 

Editor  The  Automobile: — Will  you  kindly  explain  in  the 
Rostrum  a  practical  method  of  attaching  a  Bosch  high-ten- 
sion magneto  to  a  Chalmers  model  26  B.  Could  this  be  satis- 
factorily accomplished  by  leaving  the  present  battery  system 
as  it  is  and  installing  a  new  set  of  spark  plugs  for  the  mag- 
neto, thus  giving  double  ignition?  It  would  seem  in  this 
type  of  T-head  motor  that  considerable  power  and  hiuher 


efficiency  would  be  gained  if  the  above  can  be  accomplished. 

Springfield,  Mass.  W.  T.  G. 

— If  you  desire  to  go  to  the  expense  entailed  it  will  be  pos- 
sible to  put  a  Bosch  magneto  on  this  car.  It  is  simply  a  ques- 
tion of  machine  work,  as  a  bracket  would  have  to  be  made  and 
the  magneto  driven  by  bevel  gears.  The  present  battery  sy»- 
tem  can  be  left  in  place  and  a  new  set  of  spark  plugs  in- 
stalled, giving  a  double  system,  but  it  must  be 
that  this  will  not  be  a  two-point  system  with 
sparks. 

The  bracket  is  mounted  on  the  side  of  the  crankcase  in  the 
form  of  a  shelf  and  the  bevel  drive  can  be  taken  off  the 
shaft  that  is  now  utilized  for  the  battery 


Tight  Rings  Prevent  Carbon  Trouble 

Editor  The  Automobile: — I  am  writing  to  inquire  as  to 
the  advisability  of  installing  in  my  National  car,  series  VI 
roadster,  a  patent  piston  ring.  This  ring  is  made  by  a  local 
concern  and  is  designed  to  hold  compression. 

My  motor  is  4  7-8  by  6  and  I  have  been  told  that  the  com- 
pression will  be  so  high  that  it  will  tend  to  loosen  the  bear- 
ings. The  ring  manufacturer  claims  that  it  will  increase  the 
compression  10  pounds  to  each  cylinder.  Will  this  give  me 
more  power  on  the  hills?  The  car  is  geared  2  1-2  to  1  and 
I  have  difficulty  in  climbing  hills  on  high  geur. 

2 — Should  not  this  ring  do  away  with  carbon  trouble? 

Albany,  N.  Y.  James  B.  Lyon,  Jr. 

— The  use  of  a  patent  ring  to  hold  compression  is  a  good 
idea  where  the  ring  is  of  such  a  kind  that  it  tightly  seals  the 
cylinder  without  adding  an  undue  amount  to  the  friction. 
You  need  have  no  worry  about  the  compression  being  made 
so  high  as  to  loosen  your  bearings,  as  when  the  motor  was 
new  there  is  no  doubt  the  rings  that  you  have  in  the  motor 
did  not  leak.  A  piston  ring  cannot  increase  compression 
where  there  has  been  no  leakage  beforehand.  It  can  only 
hold  compression  by  preventing  leakage.  If  you  have  no 
leaks  in  your  present  rings,  no  ring  that  you  could  add  will 
increase  the  compression.  The  compression  is  determined  by 
the  ratio  of  the  piston  displacement  to  the  compression  space. 

If  your  present  rings  are  leaky,  the  addition  of  rings  which 
do  not  leak  will  give  you  more  power  on  hills.  If  the  car 
is  geared  2.5  to  1  it  is  natural  to  expect  that  very  hilly 
country  will  trouble  you  on  high  gear  as  this  is  a  small 
reduction. 

2— If  you  have  carbon  trouble  due  to  the  leakage  of  lubri- 
cating oil  past  the  rings  the  use  of  tight  rings  will  prevent 
this  trouble. 

Differential  Adjustment  on  Hupmobile 

Editor  The  Automobile:— Kindly  advise  me  if  the  Hup- 
mobile company  ever  made  a  car  that  has  no  adjustment 
for  differential  pinion  and  bevel  gear. 

Philadelphia,  Pa.  J.  B.  G. 

— All  Hupmobile*  have  been  made  with  an  adjustment  be- 
tween the  bevel  drive  pinion  and  the  bevel  gear.  However, 
on  the  Hupmobile  20  this  adjustment  was  accomplished  by 
the  use  of  shims  or  washers  placed  behind  the  differentia! 
bearings.  Several  of  these  shims  were  also  provided  between 
the  housing  which  carries  the  drive  pinion  and  the  bevel 
gear  housing.  On  the  model  32,  and  the  model  K  cars,  this 
adjustment  is  made  by  threaded  differential  and  drive  pinion 
carriers  and  of  course  on  these  later  cars  the  adjustment  is 
much  simpler,  since  the  gears  can  be  lined  up  properly  with 
out  removing  any  part. 

Believes  in  Use  of  External  Treads 

Editor  The  Automobile:— I  have  recently  seen  an  article 
in  some  magazine  telling  how  to  keep  extra  or  spare  tires 
soft;  or,  how  to  prevent  them  from  becoming  hard  and  brittle 
from  non-use.    If  a  car  is  equipped  with  demountable  rims. 
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it  strikes  me  that  a  better  way  would  be  to  change  one  wheel 
weekly,  thereby  giving  each  tire  four  weeks'  continual  use  and 
1  week  rest.  By  going  around  the  car  the  first  week,  right 
rear;  second  week,  right  front;  third  week,  left  front  and 
fourth  week,  left  rear,  it  would  also  give  each  tire  a  change 
of  position,  from  right  to  left,  and  from  driving  to  steering, 
thereby  equalizing  the  wear. 

The  makers  of  patent  treads  claim  that  four  sets  of  treads 
will  give  four  times  the  life  to  the  rubber  shoes.  Their  cost 
is  about  two-thirds  that  of  rubber  shoes.  That  would  seem 
to  make  them  economical,  but  1  doubt  if  there  is  any  saving 
in  that  way.  The  extra  weight  on  the  periphery  of  each 
wheel  takes  more  power.  I  kept  careful  tabs  on  a  Ford, 
and  estimate  that  it  took  about  20  per  cent,  more  gasoline 
to  drive  the  car  with,  than  without  them. 

They  are  not  as  resilient  as  bare  shoes.  Hob  nail  leather 
boots  are  stiffer  than  rubber,  so  that  I  go  more  slowly  over 
pavements,  or  rough  places.  Abrasions,  to  say  nothing  of 
punctures,  are  just  as  apt  to  occur  within  one  rod  of  the 
garage  door,  as  in  any  other  single  rod  of  a  1,000-mile  trip. 
Consequently,  it  behooves  all  to  critaclly  examine  their  shoes 
every  time  the  car  goes  out.  It  may  be  running  all  right,  but 
little  stones  imbedded  in  the  rubber  will  fester,  like  a  splinter 
in  the  hand,  unless  removed  and  salve  applied.  About  the 
only  things  that  need  watching  on  the  patent  treads  are  the 
springs  that  hold  them  in  place.  When  one  is  found  broken, 
it  should  be  replaced  at  an  early  convenience.  A  puncture 
or  blow-out  needs  heroic  treatment  on  the  spot;  but  a  broken 
on  those  treads  can  wait  for  a  leisure  hour,  though 
it  is  replaced  the  better.  Any  material  damage 
would  show  without  microscopical  inspection;  at  the  same 
time  it  is  well  to  go  over  them  occasionally  to  make  sure  that 
some  tack,  or  nail,  has  not  become  imbedded.  The  treads  are 
not  warranted  puncture  proof.  It  is  merely  claimed  that 
they  materially  reduce  the  chances. 

In  nearly  2  years'  use,  no  punctures,  no  skidding,  no  tire 
troubles  or  anxieties,  no  extra  tires  to  lug  around  and  care 
for,  are  worth  a  great  deal,  which  cannot  be  computed  in 
dollars. 

Boston,  Mass.  W.  G.  R. 

To  Install  Stewart  Vacuum  System 

Editor  The  Automobile: — I  have  a  Reo  1914  model  to 
which  I  have  been  thinking  of  attaching  a  Stewart  vacuum 


how  to 


1—  Will  it  reduce  the  gas  consumption? 

2—  If  so,  about  what  will  the  increase  in 
gallon  of  gas? 

3—  If  you  think  advisable,  give  diagram 

Jamestown,  Mo.       F.  A.  Heyssel. 

— 1— Since  the  Reo  car  1914  model 
was  equipped  with  gravity  feed,  the  in- 
stallation of  the  vacuum  feed  will  not 
reduce  the  gasoline  consumption  be- 
cause the  final  feed  to  the  carbureter 
on  this  system  as  well  as  that  you  em- 
ploy is  by  gravity. 

2 —  This  is  answered  under  question  1. 

3 —  Inasmuch  as  you  are  considering 
vacuum  feed  it  must  be  that  the  gravity 
feed  you  are  employing  does  not  give 
you  good  results  when  ascending  fairly 
steep  grades.  Under  these  circum- 
stances the  Stewart  vacuum  tank 
ahould  be  located  on  the  engine  side  of 
the  dash  under  the  hood  as  high  as 
possible. 

The  method  of  connection  of  this 
system   is   as  follows:    Three  points 


must  be  borne  in  mind  on  making  the  tank  installation. 

A — The  top  of  the  Stewart  Vacuum  tank  must  be  above 
the  level  of  the  gasoline  in  the  main  supply  reservoir  when 
full,  even  when  the  car  is  descending  steep  grades. 

B — The  bottom  of  the  Stewart  Vacuum  tank  must  be  not 
less  than  3  inches  above  the  carbureter. 

C — The  tank  should  not  be  installed  near  the  exhaust  of  the 
motor,  nor  directly  over  any  wiring  or  electrical  instruments 
that  could  be  harmed  by  a  possible  leakage  of  gasoline. 

Supplied  with  the  Stewart  system  when  you  purchase  it, 
there  will  be  the  vacuum  gasoline  tank  complete,  Fig.  1 ; 
a  coil  of  8  feet  of  6-16-inch  brass  tubing;  a  Lavigne  ball 
solderless  coupling,  three  Lavigne  ball  solderless  elbows  and 
four  straps  and  screws  for  holding  the  tubing  in  place.  The 
coil  of  brass  tubing  is  sufficient  to  cut  up  into  lengths  to 
supply  the  vacuum  connection  between  the  tank  and  the  in- 
take manifold,  the  connection  from  the  bottom  of  the  tank 
to  the  carbureter  and  the  gasoline  connection  from  the  top 
of  the  vacuum  tank  to  the  point  where  it  must  be  connected 
with  the  old  pipe  from  the  gasoline  storage  tank.  Beyond 
this  point  you  can  secure  detailed  directions  from  the  instruc- 
tions furnished  with  the  vacuum  feed 


Dry  Cells  on  Starting  Ignition 

Editor  The  Automobile: — Is  it  possible  to  use  the  stor- 
age cells  on  a  1913  Abbott-Detroit  34-40  for  starting  ignition 
purposes  ?  As  it  is  now,  three  dry  cells  in 
and  after  the  motor  is  turning  under  its  own 
neto  is  used  for  ignition. 

Lincoln,  Neb.  C.  J.  F. 

— The  Abbott  34-40  is  equipped  with  a  storage  battery 
which  is  used  in  connection  with  the  cranking  motor  to  turn 
tha  engine  over.  Dry  cells  are  used  as  means  of  ignition  for 
starting  the  car  and,  although  a  number  of  Abbott  owners 
are  using  the  storage  battery  as  a  means  of  ignition  with 
very  satisfactory  results,  this  practice  is  not  recommended 
for  the  reason  that  the  spark  derived  from  the  storage  has 
a  tendency  to  burn  out  the  points  on  the  coil. 

Automobile  Engine  in  Motor  Boat 

Editor  The  Automobile: — Will  an  automobile  engine  give 
the  same  service  as  a  marine  engine  in  a  motor  boat? 

2— What  difference  is  there  in  their  construction,  if  any? 

I  have  been  told  by  some  parties  that  automobile  engine* 
would  not  give  satisfaction  in  motor  boat  work.  Others  have 
told  me  that  the  fastest  motor  boat  they  ever  saw  had  the 
engine  from  a  Ford  car.  I  am  thinking  of  using  a  Ford  or 
Flanders  automobile  engine  in  a  30-foot  launch.  If  you  can 
give  me  advice  on  the  above  matter  and  tell  me  the  speed  of 
crankshaft  on  a  Ford  motor  when  the  automobile  is  making 
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Fig.  a— Wiring  diagram*  of  primary  circuit*  with  six  and  four  Ignl. 
tlon  call*  for  lighting  device  for  acetylene  lampa 


about  20  miles  per  hour,  I  would  greatly  appreciate  it.  Prob- 
ably some  of  your  subscribers  have  tried  the  above  and  can 
give  mo  some  valuable  information. 

Walnut  Ridge,  Ark.  W.  J.  Chamberlain. 

— The  only  motor  boat  which  can  properly  use  an  auto- 
mobile engine  is  one  of  a  very  high-speed  type.  The  light 
racing  boat  can  use  the  same  engine  as  is  employed  in  an 
automobile  with  good  results.  The  reason  for  this  is  al- 
together a  question  of  propeller  design.  It  would  not  be  cor- 
rect to  use  a  light,  high-speed  motor  with  a  propeller  designed 
for  thiB  purpose  in  a  heavy-duty  boat  as  the  efficiency  would 
be  very  poor. 

2 — The  difference  in  the  construction  is  altogether  in  the 
expressions,  high  speed  and  heavy  duty.  The  light  high- 
speed engine  is  designed  to  run  at  a  higher  r.p.m.  with  a 
great  reduction  and  the  heavy  duty  engine  is  supposed  to 
run  at  a  low  speed  with  small  reduction. 

When  the  Ford  car  is  making  20  miles  per  hour  the 
rear  wheels,  being  30  inches  in  diameter,  are  turning  224.1 
times  per  minute.  With  a  gear  ratio  of  3.6  to  1  the  motor 
would  be  turning  over  806  r.p.ro. 

Loose  Set  Screw  Causes  Knock 

Editor  The  Automobile: — I  noticed  in  The  Rostrum  of 
The  Automobile  that  one  of  your  subscribers  had  a  knock 
in  the  motor.  I  may  say  that  I  had  the  same  trouble  and 
took  the  motor  down  throe  times  before  I  found  it.  Each 
time  I  tightened  up  the  set  screws  that  hold  the  wrist  pin  but 
the  knock  would  soon  come  back.  The  last  time  I  found  that 
the  trouble  was  not  with  the  wristpin  but  that  the  bushing 
in  the  upper  end  of  connecting-rod  had  become  loose,  allowing 
about  1-32-inch  play  every  time  the  motor  made  a  revolution. 
This  amount  of  play  together  with  the  stress  put  on  the  con- 
necting-rod at  each  turn  caused  the  lower  bearing  to  wear  and 
loosen  so  that  each  time  the  knock  became  so  bad  that  it  was 
unbearable  and  I  was  compelled  to  take  the  motor  down, 
when  I  found  the  set  that  holds  the  wristpin  screws  loose 
also,  while  all  the  time  the  trouble  took  its  origin  in  the  loose 
bushing.  When  I  asked  several  motorists  about  this  knock 
when  I  first  heard  it  they  all  told  me  to  leave  it  alone.  But 
my  lesson  from  experience  is  to  stop  a  knock  as  soon  as  pos- 
sible for  my  nerves"  sake  if  nothing  else. 

Wachapreague,  Pa.  A  Subscriber 

Horsepower  Formulas  Give  Different  Sizes 
Editor  The  Automobile:— Referring  to  The  Automobile 
for  January  21,  li»15,  in  which  appears  an  article  showing 
the  horsepower  formulas  for  gasoline  engines  used  in  va- 
rious countries  for  purposes  of  taxation,  it  is  noted  that 
the  horsepower  for  the  same  engine  when  calculated  by  the 
various  formulas  varies  between  wide  limits.  I  should  very 
much  like  to  know  whether  this  is  due  to  the  fact  that  these 
formulas  give  the  horsepower  for  purposes  of  taxation  only, 


Afarca  2S,  1915 

or  whether  there  is  any  effort  mude  to  indicate  the  actual 
horsepower.  It  does  not  appear  at  all  possible  that  cars  of 
foreign  make  could  develop  a  horsepower  so  much  greater 
than  those  of  American  manufacture. 

Washington,  D.  C.  J.  B.  Rose. 

—The  mere  fact  that  the  actual  bJi.p,  of  motors  of  the 
same  site  varies  within  such  wide  limits  woutd  be  sufficient 
to  indicate  that  the  horsepower  formula?  which  are  calculated 
to  approximate  the  b.h.p.  outputs  should  themselves  vary.  As 
a  matter  of  fact,  however,  our  foreign  contemporaries  are 
securing  a  slightly  higher  b.h.p.  per  unit  of  piston  displace- 
ment than  we  are  in  America.  This  is  due  to  the  use  of 
longer  stroke  motors  running  at  higher  rotative  speeds. 

Cleaning  Slip  Covers  for  Seats 

Editor  The  Automobile:— What  is  the  proper  way  to 
clean  top  slip  covers? 

2— Is  it  necessary  to  remove  them? 

Newark,  N.  J.  W.  F.  S. 

—To  take  the  dust  out,  the  vacuum  cleaner  is  probably 
better  than  any  other  method,  although  a  vigorous  brushing 
will  probably  suffice  if  the  vacuum  cleaner  is  not  available. 
To  take  spots  out,  the  proper  solution  to  use  will  depend  on 
the  nature  of  the  spots  as  different  stains  or  materials  that 
cause  stains  are  soluble  in  different  liquids.  For  all  ordinary 
purposes,  warm  water  and  castile  soap  will  do  the  work  very 
well. 

2— To  do  a  thorough  Job.  it  is  better  to  remove  the  covers, 
although  for  slightly  stained  goods  this  will  net  be  necessary. 

Explains  Theory  of  Thermo-Syphon 

Editor  The  Automobile  :—  Regarding  the  article  on  The 
Use  of  Thermo-Syphon  Cooling  on  page  325  of  The  Auto- 
mobile for  February  18,  your  answer  is  not  complete.  Pri- 
marily the  thermo-syphon  is  used  in  cooling  because  in  winter 
time  you  secure  no  flow  of  water  until  heat  from  the  cylinders 
has  affected  the  water.  Therefore,  the  maximum  speed  of 
water  circulation  is  not  obtained  until  the  correct  temperature 
of  the  cylinder  ib  attained.  In  summer  a  radiator  is  not 
necessary  if  you  have  enough  capacity  for  carrying  water. 
That  is  why  radiators  on  thermo-syphon  cars  invariably  carry 
more  water  than  is  carried  by  the  cars  using  a  water  pump. 

The  aim  of  manufacturers  to  maintain  a  temperature 
most  suitable  to  the  efficiency  of  the  engine  is  illustrated  in 
the  Cadillac  with  thermostatic  control  of  water  circulation 
and  the  Glide,  with  an  abnormally  large  radiator,  giving  more 
cooling  surface  in  summer  and  a  more  tardy  circulation  in 
winter. 

Chicago.  111.  A.  Lee  Hen  son. 

A.  L.  A.  M.  and  S.  A.  E.  Formula  the  Same 

Editor  The  Automobile:— Kindly  give  me  the  A.  L.  A.  M 
formula  for  horsepower  in  gas  engines.  Also  the  S.  A.  E. 
formula. 

Philadelphia,  Pa.  Joseph  H.  Bromley,  Jr. 

— The  two  names  you  mention  are  for  the  same  formula. 
When  the  A.  L.  A.  M.  organization  went  out  of  existence  the 
name  of  the  formula  was  changed  by  many  to  Society  of 

-    .  H*N 
Automobile  Engineers,  or  S.  A.  E.    The  formula  is   

2.5 

where  D  is  the  diamctor  of  the  cylinder  or  bore  and  N  the 
number  of  cylinders. 

Misses  Fire  at  Low  Speeds 

Editor  The  Automobile: — I  have  a  model  19  Buick  that 
will  not  run  slow  enough  on  high.    How  can  this  be  helped? 

2 — Will  lowering  the  compression  by  putting  plates  under 
the  cylinders  help?    If  so,  how  thick  should  they  be? 

Clay  Center,  Kan.  g.  L. 
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—The  probabilities  are  that  the  ignition  is  weak  at  low 
speed.  Try  putting  the  spark  plug  points  closer  together 
and  if  this  does  not  work  out  go  over  the  ignition  system 
thoroughly  for  possible  leaks  or  losses  of  current. 

2 — It  is  not  advisable  to  lower  this  compression. 

Oversize  Tires  Often  Most  Economical 

Editor  The  Automobile:— 1—  The  writer  is  contemplating 
buying  a  six-cylinder  car  which  carries  a  regular  34  by  4 
tire.  He  has  been  informed  by  many  thut  by  using  oversized 
tires  or  a  size  35  by  4  1-2,  that  he  would  get  a  great  deal 
easier  riding  and  the  life  of  the  tire  would  be  much  longf-r. 
The  difference  in  the  price  of  a  34  by  4  and  a  35  by  4  1-2  is  in 
the  neighborhood  of  1-3  more.  Can  you  please  advise,  if  con- 
sistent, what  your  views  are  in  regard  to  this? 

2 — This  car  is  equipped  with  cantilever  spring*  What  is 
your  opinion  on  this  type  of  spring? 

St.  Louis,  Mo.  J.  S.  Carabine. 

— Oversized  tires  are  generally  more  economical  than 
the  ordinary  size  when  the  load  in  the  car  is  greater  than 
the  designed  load,  when  the  roads  are  harder  on  tires  and 
when  the  speeds  are  higher  than  normal.  If  your  car  is 
lightly  loaded  and  you  are  running  at  low  and  medium 
speeds  there  will  be  no  advantage  in  using  the  oversize  as 
the  tires  will  perish  by  cutting  before  they  will  become 
worn  out. 

2— Cantilever  springs  give  a  very  satisfactory  and  easy 
suspension. 

Guides  Pressed  Into  Overland  Cylinder 

Editor  The  Automobile: — 1 — Kindly  tell  me  in  your  maga- 
zine the  best  method  to  remove  the  valve  stem  guides  of  a 
model  59  Overland  and  to  replace  them  with  new  ones. 

2 — In  the  same  model,  will  the  camshaft  have  to  be  removed 
to  put  in  new  push  rod  guides? 

Lostant.  III.  X.  Y.  Z. 

—In  this  model  the  cylinder  valve  stem  guides  are 
pressed  into  the  cylinders  under  considerable  pressure  and 
great  difficulty  is  generally  experienced  in  removing  these 
guards,  as  they  are  made  of  gray  iron  and  are  very  brittle. 
Consequently,  they  are  generally  broken  when  they  are  being 
driven  from  the  cylinders. 

It  is  very  seldom  found  necessary  to  install  new  valve 
stem  guides  as  the  stems  of  the  valves  generally  wear  in- 
stead of  the  guides  and  consequently  any  play  is  taken  up 
when  new  valves  are  fitted. 

2 — In  order  to  install  this  particular  part  of  the  motor 
an  model  59  it  is  necessary  to  remove  the  camshaft  as  the 
push  rod  guides  are  installed  from  the  inside  of  the  crank- 
shaft 

Liquid  Spills  from  Storage  Battery 

Editor  The  Automobile: — I  have  a  model  3  Kuick  run- 
about  with  a  Vesta  magneto  generator  and  Vesta  storage  bat- 
teries 6-80.  The  other  box  rotted  so  that  I  had  to  tear  it  off; 
also  the  tar-like  composition  covering  the  three  cells.  What 
is  this  composition  and  where  could  I  get  something  new 
to  replace  it  with  as  I  intend  to  make  a  new  outer  box? 
Or,  would  a  regular  battery  box  of  right  size  be  better  to 
set  batteries  in,  providing  the  composition  was  tight  around 
between  it  and  the  cells?  It  seems  as  though  the  metal  box 
would  not  rot  away  like  the  wooden  one  has. 

2 —  Could  a  starter  be  put  on  this  car  geared  to  the  magneto 
and  pumpshaft,  if  the  starter  were  a  single  unit  type?  If 
not,  what  system  could  be  used,  and  at  what  expense  about 
could  it  be  installed? 

3 —  Could  I  use  the  new  tungsten  valves  in  this  model? 
Phillipburg,  N.  J.  G.  H.  Zink. 
—The  fact  that  the  battery  is  leaky  is  sufficient  to 

that  it  should  be  entirely  reboxed  and  a  new  jar  put  in. 


This  you  should  have  done  by  the  Vesta  Company,  the  makers 
of  the  battery  itself.  The  charge  for  this  is  $4.25  but  should 
any  of  the  plates  need  repairing  this  will  of  course  be  extra. 
You  cannot  hope  to  put  a  leaky  battery  into  any  container, 
and  have  that  container  last,  as  the  acid  will  destroy  any- 
thing with  which  it  comes  in  contact.  The  most  durable 
substance  for  resisting  its  inroads  is  lead  but  it  would  not 
be  worth  while  for  you  to  go  to  the  expense  of  securing 
a  lead-lined  container  when  you  can  have  the  cause  of  the 
trouble. removed  by  having  the  battery  reboxed  and  a  new 
jar  fitted  as  specified. 

2 —  A  single-system  of  electric  starting  and  lighting  can 
be  installed  on  this  car.  There  are  several  makes  which 
would  be  available  for  the  purpose  and  the  expense  would, 
of  course,  vary  with  each. 

3-  You  can  use  the  tungsten  valves  if  you  desire. 

Electric  Connections  for  Gas  Lamps 

Editor  The  Automobile: — I  saw  a  diagram  a  few  weeks 
:igo,  showing  how  to  wire  a  car  so  the  gas  lamps  can  be 
lighted  by  a  jump  spark.  I  have  a  1911  Regal  car  which 
has  a  Michigan  magneto  and  a  Michigan  coil.  How  can  I 
wire  to  this  coil  so  that  I  can  get  the  jump  spark  by  pressing 
the  coil  button? 

I  noted  that  in  your  article  you  stated  the  regular  coil 
on  the  car  could  be  used  for  that  purpose. 

Springfield,  O.  Geo.  R.  Borden. 

—The  method  employed  in  wiring  a  gas  lamp  so  that  it  can 
t>e  ignited  by  electricity  is  illustrated  in  Figs.  2  and  3.  The 
connections  shown  in  Fig.  2  are  those  used  on  the  primary 
circuits.  In  one  diagram  will  be  noticed  the  connection  with 
six  dry  cells  and  in  the  other  with  two  batteries  attached  to 
the  four  cells  used  in  the  ignition  circuit.  The  one  which  fits 
your  case  can  be  used. 

Fig.  3  shows  the  connection  of  the  secondary  circuits  and 
these  connections  will  apply  regardless  of  the  type  coil  em- 
ployed as  the  wiring  diagram  shows  merely  the  principles 
of  the  connection.  The  diagrams  as  furnished  are  those  pro- 
vided by  the  Prest-O-Lite  company  in  connection  with  their 
electric  lighter. 

As  a  general  rule  it  can  be  remembered  that  all  that  it  is 
necessary  to  do  is  to  borrow  a  spark  from  the  ignition  circuit 
for  uRe  in  igniting  the  gas  at  the  jet  of  the  lamps. 
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Fig   3—  Wiring  diagram  of  the  ucondary  circuits  at  u* 
Prcat.O- Liter  device  for  lighting  gat-lampa 
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Exhaust  Heat  Cuts  Oil  Film* 

Lubrication  Is  Least  Efficient  on  Scavenging  Stroke — Viscosity 
of  Oil  Has  Greatest  Influence  on  Friction 

By  Lieutenant  G.  S.  Bryan 

Savnl  Engineering  Experiment  BtatUm.  Annapolit,  Jfd. 


IF  an  internal-combustion  engine,  using  a  certain  brand 
of  lubricating  oil,  runs  indefinitely  without  giving 
trouble  of  any  kind,  we  can  feel  certain  of  two  tnings; 
first,  that  it  is  a  well  designed  engine,  and  second,  that  it  is 
using  a  good  lubricating  oil.    Otherwise,  trouble  would  occur. 

If  trouble  does  occur  in  an  engine,  however,  we  are  con- 
fronted with  several  possibilities: 

1 — The  engine  and  lubrication  system  may  be  poorly  de- 
signed. 2 — The  oil  may  be  poorly  refined.  3 — The  oil  may 
not  be  supplied  to  the  cylinders  in  the  right  amount.  4 — The 
oil  may  be  of  good  quality,  but  may  not  be  suited  to  that 
particular  engine. 

Trouble  due  to  the  first  case  is  exceptional.  That  due  to 
the  second  case  ie  more  frequent,  perhaps,  but  is  also  excep- 
tional among  well  known  brands  of  oil.  That  under  the 
third  case  depends  sometimes  on  the  design  of  the  engine, 
but  more  often  on  the  lack  of  care  exercised  in  maintaining 
the  proper  oil  level  in  the  crankcase.  The  remedy  for  both 
of  these  faults  is  obvious.  Trouble  encountered  under  this 
head  may  well  depend,  however,  on  the  fourth  case,  in  that 
it  is  necessary  to  use  an  oil  that  is  suitable  as  well  as  of 
good  quality,  or  the  correct  amount  will  not  be  supplied  the 
cylinders. 

We  can  assume  that  most  of  the  engines  on  the  market 
are  correctly  designed.  From  the  fact  that  most  of  the  dif- 
ferent varieties  of  oils  on  the  market  work  satisfactorily  in 
some  engines,  we  can  also  safely  assume  that  they  are  good 
oils  when  properly  used  in  the  right  place.  A  consideration 
of  the  properties  of  cylinder  oils,  and  an  analysis  of  the 
conditions  under  which  they  lubricate,  lead  us  to  the  belief 
that  a  large  majority  of  the  complaints  about  cylinder  oils 
can  be  accounted  for  as  due  to  ignorance  regarding  the  prin- 
ciples governing  their  use. 

Most  gasoline  motors  have  their  cylinders  lubricated  by 
the  splash  system,  the  bearings  being  sometimes  lubricated 
by  force  feed.  In  some  cases  the  cylinders  are  also  lubricated 
by  force  feed,  the  oil  being  injected  through  small  holes  in 
the  side  of  the  cylinder  that  are  continually  covered  by  the 
piston.  The  general  principles  governing  cylinder  lubrica- 
tion, however,  apply  to  both  systems. 

Reserve  Oil  in  Crankcase 

In  the  splash  system  on  four-cycle  motors  the  reserve  oil  is 
contained  in  the  crankcase  and  each  cylinder  is  lubricated 
by  the  splash  of  its  own  crank.  A  small  dipper  on  the  end 
of  the  connecting-rod  dips  into  a  trough  of  oil  when  the  crank 
is  at  its  lowest  point,  and  with  the  upward  stroke  of  the 
crank  throws  the  adhering  oil  violently  against  the  cylinder 
walls,  splashing  it  in  every  direction.  This  oil  is  then  spread 
evenly  on  the  cylinder  walls  by  the  piston  as  it  slides  up 
and  down.  Every  up-stroke  of  the  crank  thus  gives  a  new 
supply  of  oil,  and  every  up-stroke  of  the  piston  smears 
some  of  this  oil  on  the  upper  part  of  the  cylinder  where  the 
combustion  takes  place. 

•A  paji.-r  putillphcd  In  the  Journal  of  the  American  Society  of 
Nnvnl  Engineers  for  February.  J915. 


The  operation  in  a  four-cycle  motor  then  is  as  follows: 

Suction  Stroke. — On  the  previous  up-stroke  of  the  piston 
oil  was  spread  on  the  cylinder  walls,  and  this  furnishes 
lubrication  as  the  piston  descends  on  the  suction  stroke.  At 
the  bottom  of  the  stroke  the  dipper  dips  into  the  oil. 

Compression  Stroke— The  film  that  has  just  lubricated  the 
piston  on  the  suction  stroke  will  not  be  affected  by  the  cool 
gases  entering  from  the  carbureter,  and  will  be  left  intact  to 
lubricate  on  the  compression  stroke.  As  the  piston  goes 
upward  it  smears  a  fresh  film  on  the  walls.  A  new  supply 
of  oil  is  also  splashed  on  the  lower  part  of  the  cylinder  by 
the  upward  throw  of  the  crank. 

Explosion  stroke. — The  film  smeared  on  the  walls  on  the 
compression  stroke  is  also  sufficient  to  lubricate  the  piston 
on  the  down  stroke.  The  combustion  space  on  this  stroke 
is  exposed  to  a  very  high  temperature,  but  the  flame  only 
comes  into  contact  with  the  oil  film  after  the  latter  has  per- 
formed its  allotted  function  of  lubricating  the  piston;  there- 
fore no  difficulty  should  be  encountered.  At  the  bottom  of 
the  stroke  the  dipper  again  dips  into  the  oil. 

Exhaust  stroke. — This  is  the  part  of  the  cycle  where  the 
most  difficulty  in  encountered  with  the  lubrication.  The  oil 
film  on  the  upper  part  of  the  cylinder  walls  has  just  been 
exposed  to  the  very  high  temperature  of  the  ignited  gases, 
and  has  certainly  been  damaged  to  some  extent.  It  still 
possesses  some  lubricating  value,  however,  and  also  the 
piston  itself  is  now  covered  with  a  film  which  it  is  about 
to  smear  on  the  walls  as  it  moves  upward.  The  combination 
of  these  two  factors  should  be  sufficient  for  the  lubrication 
of  this  stroke.  If  trouble  is  encountered  due  to  faulty 
lubrication,  however,  it  will  show  principally  on  this  stroke. 

In  the  two-cycle  type  conditions  are  more  severe.  The 
oil  film  is  here  exposed  to  the  temperature  of  the  explosion 
every  revolution  instead  of  every  other  revolution  as  in  the 
four-cycle  type.  To  offset  this,  however,  we  have  a  lower 
compression  and  generally  slower  piston  speed.  When  this 
is  taken  into  consideration  the  problem  does  not  appear  to 
be  so  difficult,  and  experience  has  shown  that  this  type 
can  be  lubricated  efficiently  without  any  particular  difficulty. 

The  three  essential  requirements  of  a  good  motor  cylinder 
oil  are:  1 — It  must  lubricate  the  piston  efficiently  at  the 
temperatures  encountered  in  the  cylinder.  2 — It  must  give 
a  good  seal  to  the  piston  and  rings,  keeping  them  tight  and 
preventing  leakage  of  the  oil  and  condensed  gasoline  past 
them.  3— It  must  burn  without  forming  carbon  deposits 
in  the  cylinder  when  an  excess  of  the  oil  gets  into  the  com- 
bustion space. 

The  first  requirement  is  a  general  one.  If  we  examine 
closely  into  the  action  of  the  film  of  oil  we  shall  see  that 
it  is  subjected  to  widely  different  conditions  at  different 
depths.  The  lubricating  value  of  an  oil  is  due  to  the  fact 
that  when  the  surfaces  of  the  cylinder  and  piston  are 
separated  by  a  film  of  oil  the  friction  of  these  two  metal  sur- 
faces is  eliminated,  and  the  friction  that  remains  is  only 
that  occasioned  by  the  sliding  action  of  the  molecules 
of  oil  past  each  other.    In  other  words,  it  is  the  same  as  if 
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two  layers  of  oil  are  sliding  past  each  other,  and  the  friction 
that  occurs  takes  place  inside  the  oil  film  and  not  on  the 
surface  between  the  film  and  the  metal.  In  other  words  we 
have  a  dual  film— oil  working  against  oil. 


the  boiler  at  350  degrees  F.,  the  following  results  were  ob- 

1: 


Viscosity  Me 

The  quality  of  an  oil  that  gives  the  comparative  measure 
of  the  friction  generated  is  the  viscosity,  and  this  may  be 
defined  as  its  resistance  to  flow.  By  oil  manufacturers  it  is 
generally  expressed  numerically  compared  to  that  of  water 
as  unity;  but  as  known  by  the  consumer  it  is  only 
roughly  as  light,  medium,  heavy,  etc.,  terms  that 
are  more  generally  understood.  The  higher  the  viscosity 
the  less  fluid  the  oil,  and  the  greater  the  corresponding 
liquid  friction.  The  viscosity  of  an  oil  decreases  greatly  with 
an  increase  of  temperature,  and  at  the  working  temperature 
in  the  cylinders  even  the  heavy  motor  oils  have  their  viscosi- 
ties reduced  to  about  that  of  a  turbine  oil  at  its  working 


Figure  1  will  show  this  graphically.  Oils  A,  B  and  C 
represent  the  heavy,  medium  and  light  grades  of  a  well- 
known  brand  of  Pennsylvania  (paraffin  base)  oil.  Oil  D 
represents  a  heavy*  oil  of  asphalt  base.  It  will  be  noted 
that  the  falling  off  in  viscosity  with  increased  temperature 
is  much  greater  in  the  case  of  the  heavier  grades.  Also  the 
viscosities  of  the  Pennsylvania  oils  are  maintained  slightly 
better  with  increased  temperatures. 

The  deciding  factor  with  regard  to  viscosity  is  the  con- 
dition of  the  piston  and  rings.  If  these  are  tight,  a  light  oil 
will  give  good  results.  If  they  are  badly  worn  and  loose, 
a  heavy  oil  becomes  necessary.  If  the  oil  is  too  light,  too 
much  of  it  will  be  drawn  past  the  piston  rings  on  the 
suction  stroke.  Likewise  on  the  compression  stroke  some 
of  the  gaseous  mixture  from  the  carbureter  will  leak  past 
the  piston  rings  and  condense  in  the  crankcase.  As  the 
gasoline  which  condenses  in  this  way  will  tend  to  make  the 
oil  still  lighter,  this  effect  will  be  cumulative.  Under  the 
conditions  of  high  rubbing  speed  and  small  piston-ring  pres- 
that  are  generally  found  in  motor  cylinders,  light  oils, 
as  are  used  in  turbines,  would  probably  give  the  most 
efficient  results  if  it  were  not  for  the  high  temperatures 
encountered  in  the  cylinders. 

Before  discussing  the  effect  of  these  high  temperatures,  it 
will  be  well  to  determine  just  what  they  are.  Recent  experi- 
ments abroad  have  shown  that  the  maximum  temperature 
attained  in  an  internal-combustion  engine  is  about  2,700 


F.  This  is  the  maximum  and  is  obtained  only  at  the 
top  of  the  explosion  stroke.  The  temperature  is  successively 
lowered  as  the  gases  expand  on  the  explosion  and  exhaust 
strokes,  and  as  the  cool  carbureter  mixture  enters  the 
cylinder  on  the  suction  stroke.  With  the  compression  stroke 
the  temperature  begins  to  rise  gradually  until  ignition  takes 
place  and  causes  it  to  jump  up  to  2,700  degrees  again  at 
the  top  of  the  stroke, 

A  recording  thermometer  used  in  the  above  investigation 
showed  that  the  maximum  temperature  was  about  2,700 
degrees  F.,  the  minimum  about  250  degrees  F.,  and  the  aver- 
age during  a  complete  cycle  about  950  degrees  F.  These 
temperatures  are  those  of  gases  in  the  cylinders,  and  are 
not  those  of  the  cylinder  walls.  There  is  a  great  difference 
between  the  temperatures  of  these  two. 

An  elaborate  investigation  was  carried  out  by  the  Bureau 
of  Mines  in  1912t  on  the  transmission  of  heat  in  steam 
boilers,  and  the  successive  drops  in  temperature  due  to  the 
different  media  were  determined.  With  the  hot  moving 
gases  in  the  boiler  at  an  average  temperature  of  1,560  degrees 
F-,  and  the  maximum  of  2,700  degrees  F.,  and  the  water  in 


•Tbo  v  lMco»itl<-ii  of  the  lielit.  medium  and  li«:«vv  gmtl***  vary  with 
the  diffrrrnt  lirnmlK.  Two  nieillmn  oil*,  of  tllnVrrnt  lirHii't*.  for 
Instance,  may  differ  greatly  In  vlscoelty. 

tBullrtln  No.  IS.  of  the  Burenu  of  Mines,  1S11.  'The  Transmission 
of  Heat  S»«»  iMenm  Boiler*. 


Tempera-  Percent- 
lure  drop.  age  of 
in  degree*  F.  total  drop. 
Drop  in  temperature  between  moving  gases 

und  dry  surface                                               1,047  87.S 

Drop  due  to  layer  of  soot  on  tube   5.4 

Drop  due  to  thlcknes*  of  metal                             13  1.1 

Drou  duo  to  layer  of  scale  on  water  aide 

of  tube                                                              65  5.4 

Drop  between  scale  and  water                             10  0.S 


Total    1,200  100  0 

In  an  internal-combustion-engine  cylinder  the  conditions 
are  almost  identical  except  that  the  temperatures  are  lower, 
and  there  is  very  little  scale  on  the  water  side  of  the 
cylinder.  There  is  no  layer  of  soot  if  the  cylinder  is  in  good 
condition,  but  there  is  a  film  of  oil  on  the  cylinder  walls  which 
would  have  about  the  same  effect.  The  point  which  it  is  de- 
sired to  emphasize  is  the  great  difference  in  temperature  be- 
tween the  moving  gases  in  the  cylinder  and  the  cylinder  walls, 
since  this  has  a  very  important  bearing  on  the  lubrication. 

Let  us  assume  that  the  cooling  water  in  the  jacket  is  at  a 
high  temperature — say  200  degrees  F.,  just  below  the  boil- 
ing point.  Using  the  average  temperature  found  for  the 
moving  gases  in  a  complete  cycle  (960  degrees  F.),  this  gives 
us  a  total  difference  in  temperature  between  these  gases  and 
the  cooling  water  of  760  degrees.  If  we  apportion  this  drop 
in  the  same  way  as  for  a  steam  boiler  we  have: 

Temperature 


Terce  tit- 
age  of 

total  drop. 

Between  moving  gases  and  dry  surface.  . .  .  87.2 
Drop  due  to  film  of  oil.  assuming  It  to  be 

the  mme  as  for  layer  of  soot   5.4 


In  dr 
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which  would  give  us  the  temperature  of  the  inner  surface  of 
the  cylinder  walls  as  960  —  694  =  266  degrees  F. 

Perhaps  a  more  convenient  way  would  be  to  figure  this 
from  the  other  end,  that  is,  to  determine  the  difference  in 
temperature  between  the  inner  surface  of  the  cylindr  wall 
and  the  circulating  water  in  the  jacket.  Under  the  same  as- 
sumptions as  above,  this  would  be  7.4  per  cent,  of  the  total 
drop,  which  would  give  a  difference  of  66  degrees  F.  If 
we  take  the  temperature  of  the  circulating  water  as  160 
degrees  F.,  we  get  a  difference  of  68  degrees,  so  we  can  as- 
sume that  the  temperature  of  the  cylinder  walls  is  about  55 
to  60*  degrees  higher  than  that  of  the  circulating  water. 
As  long  as  the  water  is  not  boiling  we  know  that  the  temper- 
ature of  the  walls  is  little,  if  any,  higher  than  267  degrees  F. 

In  air-cooled  motors  the  temperature  would  be  somewhat 


•Since  this  was  written  some  actual  experiments  conducted  have 
given  values  of  only  80  de«ree«.  See  "Steum  as  a  By-product  of 
Internal-combustion  Engines,"  by  J.  B.  Merriam,  "Practical  Kn 
neer,"  November  15.  1914. 
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Fig.  1— Oils  A,  B  and  C 
grades  of  a  well-known  Pennsylvania 
Is  a  heavy  asphalt  base  production 
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higher  due  to  the  less  efficient  method  of  cooling  the  cylinders. 
This  docs  not  mean  that  it  would  become  too  high,  however, 
as  it  has  been  repeatedly  demonstrated  that  properly  de- 
signed air-cooled  motors  do  not  heat  up  excessively.  The 
lubrication  of  this  type  of  motors  is  more  difficult  at  any  rate. 

With  Diesel  engines  the  maximum  temperature  is  lower 
than  in  ordinary  gasoline  motors.  Since  ignition  is  by 
temperature  of  compression,  the  heating  effect  begins  on  the 
compression  stroke;  and  since  combustion  is  at  constant 
pressure,  the  resulting  average  temperature  in  a  cycle  will 
be  slightly  higher.  As  long  as  these  motors  arc  water  cooled, 
however,  the  temperature  cannot  exceed  2»>7  degrees  F. 
without  the  water  boiling. 

Difference  in  Film  Temperature 

It  was  mentioned  previously  that  there  was  a  vast  differ- 
ence between  the  temperature  of  the  hot  gases  and  the  cyl- 
inder walls.  It  naturally  follows  that  the  inner  and  outer 
surfaces  of  the  oil  film  will  be  exposed  to  quite  different 
conditions.  The  inner  surface  is  exposed  to  the  high  tem- 
perature of  combustion,  and  without  doubt  is  very  greatly 
damaged  thereby.  The  outer  surface  is  exposed  only  to  the 
comparatively  low  temperature  of  the  cylinder  walls,  and  with 
a  film  of  any  appreciable  thickness  would  be  protected  from 
the  heat  due  to  low  conductivity  of  this  film. 

We  can  consider  the  film  as  consisting  of  two  layers,  the 
function  of  one  of  these  being  to  furnish  the  lubrication,  and 
of  the  other  being  to  withstand  the  destructive  action  of  heat 
and  to  protect  this  lubricating  layer.  It  is  well  known  that 
an  exceedingly  thin  layer  will  furnish  lubrication,  and  it  is 
probable  that  the  greater  part  of  the  thickness  of  the  film  is 
used  up  in  giving  the  requisite  protective  action  from  the 
heat.  At  any  rate,  the  part  that  we  must  look  to  for  lubri- 
cation is  that  part  having  the  lowest  temperature,  which  is 
the  very  thin  layer  next  to  the  cylinder  walls. 

The  action  of  heat  on  oils  is  indicated  by  two  properties, 
the  flash  point  and  the  fire  point.  The  flash  point  of  an  oil  is 
the  temperature  to  which  it  must  be  heated  in  order  that  the 
vapors  given  off  will  give  a  slight  explosion  when  a  small 
flame  is  held  immediately  over  the  oil.  The  fire  point  is 
the  temperature  to  which  the  oil  must  be  heated  in  order 
that  it  will  take  fire  and  continue  burning  when  a  flume  is 
applied.  Roughly,  it  is  about  BO  degrees  higher  than  the 
flash  point. 

It  is  important  that  the  flash  point  shall  be  higher  than 
the  temperature  of  the  inner  surface  of  the  cylinder,  other- 
wise the  vapor  given  off  by  the  oil  will  prevent  it  from 
adhering  to  the  walls.  We  have  seen  that  with  the  water 
boiling  in  the  jackets  the  temperature  of  the  inner  surface 
of  the  cylinder  walls  will  be  about  2G7  degrees  K.  The  tem- 
perature of  the  layer  of  oil  that  is  in  immediate  contact 
with  the  cylinder  walls,  which  is  the  part  that  regulates  the 
friction,  cannot  be  much  higher  than  this.  I  do  not  know  of 
any  motor  oils  that  have  a  flash  point  lower  than  325  degrees 
F.  If  the  temperature  of  the  cylinder  walls  gets  up  as  high 
as  this  in  a  water-cooled  motor  there  is  something  radi- 
cally wrong,  and  the  remedy  is  not  to  get  another  oil  of 
higher  flash  point,  but  to  locate  the  trouble  and  remove  it. 

It  is  an  old  theory  that  was  never  founded  on  solid  facts 
that  a  high  flash  point  is  a  necessity  in  a  motor  oil  or  the  oil 
will  burn  up  without  giving  any  lubrication.  The  point  wa« 
overlooked  that,  when  we  have  a  maximum  temperature  of 
the  gases  in  the  cylinder  of  2,700  degrees  F.  and  an  average 
temperature  of  950  degrees  F.,  an  oil  with  a  flash  point  of 
450  degrees  F.  will  offer  but  little  more  resistance  to  burr.ing 
than  one  would  of  350  degrees  F. 

Either  oil  will  burn  if  kept  for  any  length  of  time  in 
contact  with  the  hot  gas.  Lubricating  oil  does  not  burn  very 
easily  or  very  fust,  however,  and  the  time  given  for  it  to  burn 
in  a  motor  cylinder  is  very  short.  A  thin  film  of  oil  smeared 
on  a  hot  (300  degrees)  piece  of  iron  or  steel  will  burn  for 


several  seconds  if  ignited.  Few  motors  ever  run  at  less 
than  120  revolutions  per  minute,  and  at  this  rate  the  average 
point  of  lubricated  surface  on  the  cylinder  wall  would  be 
exposed  to  the  action  of  the  flame  for  only  one 
quarter  of  a  second.  It  is  easily  seen  that  there  is  no 
danger  of  all  the  oil  film  being  burned  in  that  short  time, 
though  there  is  no  doubt  that  some  of  it  is  burned,  whether 
the  flash  point  is  300  F.  or  500  degrees  F.  At  high  speeds 
the  time  allowed  the  oil  to  burn  is  so  small  a  fraction  of  a 
second  that  we  need  not  worry  at  all  on  this  score.  It  would 
therefore  appear  that  a  flash  point  of  30O  degrees  F.  would 
be  sufficiently  high  for  almost  any  water-cooled  motor.  Air- 
cooled  motors  might  in  some  cases  require  a  higher  flash 
point,  but  300  degrees  F.  should  be  sufficiently  high  for 
Diesel  engines  except  in  unusual 


Silica  Found  in  Carbon 

The  third  requirement  brings  up  the  question  of  carbon 
in  the  cylinders.  So  much  misinformation  has  been  published 
on  this  subject  that  it  will  be  well  to  look  into  the  conditions 
resulting  in  its  formation.  In  the  first  place,  what  is  or- 
dinarily known  as  carbon  in  the  cylinders  nearly  always 
contains  something  else  in  greater  or  less  quantity.  Rust 
and  small  particles  of  iron  are  nearly  always  found.  In 
automobile  motors  a  large  percentage  of  dust  (silica)  is 
generally  present,  and  in  marine  motors  and  Diesel  engines 
salt  is  a  common  constituent.  In  a  case  recently  investigated 
at  the  Navul  Engineering  Experiment  Station  of  an  oil 
that  was  considered  unsatisfactory  on  account  of  the  large 
amount  of  carbon  formed,  a  chemical  analysis  of  the  oil 
from  the  crankcase  that  was  supposedly  full  of  carbon  gave 
results  about  as  follows: 

IrrOnt  .  |-«rCent. 

Wrrr   oil  -   .  .  1  ri      f  >r*,«mpcm*d   oil   2 

Water   ...   12     Ojirlioii     1 

Itust   11      Foreign  mutter   I 

K.tH  from  Bt-ii  water   .  .  I.H 

Carbon  may  exist  in  a  motor  oil  in  two  forms:  First,  as 
free  carbon  held  in  suspension,  and,  second,  in  combination 
with  hydrogen  forming  the  numerous  hydrocarbon  com- 
pounds which  go  to  make  up  the  oil.  The  amount  of  free 
carbon  in  a  well-refined  oil  is  very  small,  and  the  objection- 
able carbon  deposit  is  generally  due  to  some  other  factor. 

The  conditions  attained  in  the  cylinders  of  internal-com- 
bustion engines  that  result  in  the  formation  of  carbon  are: 
First,  high  temperature,  and,  second,  a  limited  supply  of 
oxygen  (air).  References  have  been  previously  made  in 
this  article  to  the  oil  "burning."  This  term  has  been  used 
rather  loosely,  as,  strictly  speaking,  "burning"  means  the 
combining  of  the  vapors  from  the  oil  with  the  oxygen  of  the 
air,  and  does  not  include  simple  vaporization  of  the  oil. 
Unless  air  is  present  in  excess  of  that  required  for  the  com- 
bustion of  the  gasoline  or  fuel  oil,  and  usually  it  is  not. 
the  oil  cannot  really  burn.  Under  the  intense  heat,  however, 
the  inner  surface  of  the  oil  film  will  be  vigorously  affected, 
and,  in  the  absence  of  the  air  necessary  for  burning,  three 
things  may  happen: 

Case  1.  The  compounds  may  volatilize  without  decompo- 
sition. 

Case  2.  The  compounds  may  decompose  with  the  forma- 
tion of  free  carbon  and  hydrogen. 

Case  3.  The  compounds  may  decompose  with  the  forma- 
tion of  other  hydrocarbon  compounds  of  a  different  nature. 

The  products  formed  in  case  1  give  no  trouble,  as,  being 
gaseous,  they  are  earned  out  with  the  exhaust,  whether 
burned  or  not.  Of  the  products  formed  under  case  2,  the 
hydrogen  would  pass  out  of  the  exhaust,  whether  burned 
or  not.  The  carbon  may  be  blown  out  with  the  gases,  or 
may  remain  in  the  cylinder.  Whether  or  not  it  remained  in 
the  cylinder  would  depend  greatly  on  the  condition  of  the 
oil  film  on  the  cylinder  walls.  Some  oils  form  a  thick,  viscous, 
gummy,  asphalt-like  deposit,  which  retain*  the  carbon  formed 
on  its  surface  and  prevents  it  from  being  blown  out  through 
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the  exhaust.  This  gummy  deposit  gradually  gets  thicker  and 
harder,  eventually  forming  the  hard  carbon  deposit  so  well 
known  in  cylinders. 

This  gummy  deposit  is  due  to  the  action  of  the  compounds 
mentioned  in  case  3.  The  free  carbon  liberated  in  case  2  is 
light  and  fluffy,  and  of  itself  would  not  form  the  hard 
deposit.  Where  the  compounds  break  up  into  new  com- 
pounds, however,  some  of  the  new  compounds  are  volatile, 
while  others  are  heavier  and  more  viscous  than  the  original 
compound.  Continued  action  of  the  kind  mentioned  in  case 
3  will  therefore  result  in  the  gradual  thickening  of  the  film; 
and  the  retention  and  absorption  by  the  film  of  the  carbon 
that  is  liberated  will  increase  this  effect  until,  finally,  a  hard, 
brittle  deposit  results. 

In  the  absence  of  any  gummy  deposit  of  this  kind  to 
cement  the  free  carbon  together,  the  latter  will  generally 
be  blown  out  through  the  exhaust.  The  oil  that  will  give  the 
best  results,  then,  is  not  necessarily  the  one  that  will  form 
the  least  carbon,  but  the  one  that  will  form  the  least  carbon 
in  the  cylinders. 

Oils  made  from  the  Southern-asphalt-base  crudes  have 
shown  themselves  to  be  much  better  adapted  to  motor  cylin- 
ders, as  far  as  their  carbon-forming  proclivities  are  con- 
cerned, than  are  the  paraffin-base  Pennsylvania  oils.  The 
carbon  formed  from  the  latter  is,  as  a  rule,  extremely  hard 
and  clings  to  the  metal  surfaces,  while  that  from  the  former 
is  soft  and  can  easily  be  wiped  off  any  surface  that  it  is 
deposited  on.  This  would  be  expected  from  a  consideration 
of  the  nature  of  the  hydrocarbons  composing  the  oil,  and  it 
has  also  been  demonstrated  in  practice. 

The  explanation  lies  in  the  fact  that  the  paraffin-base  oils 
are  generally  composed  of  the  paraffin  series  of  hydrocarbons, 
while  the  asphalt-base  oils  are  composed  mainly  of  the 
ethylene  and  napthene  series.  One  of  the  characteristics 
of  the  latter  two  series  as  compared  with  the  paraffin  series 
is  their  tendency  to  distill  without  decomposition.  Conse- 
quently no  gum  will  be  formed  on  the  cylinder  walls,  and  the 
carbon  liberated  will  be  mostly  discharged  with  the  exhnunt 


Uttle  Difference  in  Light  Oils 

In  the  light  grades  of  motor  oils  there  would  probably  be 
very  little  difference  between  the  two  varieties,  but  in  order 
to  get  oils  with  a  high  viscosity  in  the  paraffin  brands  it  is 
necessary  to  compound  the  light  oils  with  cylinder  oil  in 
different  proportions.  The  presence  of  this  cylinder  oil  is 
what  is  responsible  for  most  of  the  gumming  and  this  ex- 
plains why  the  heavy  oils  give  so  much  more  carbon  trouble 
than  the  light  oils.  Oils  from  an  asphalt  base  can  be  made 
with  viscosities  sufficiently  high  to  make  it  unnecessary  to 
compound  them  with  cylinder  stock. 

Some  oil  companies,  in  their  advertising,  lay  great  stress 
on  the  color  and  specific  gravity  of  their  oils.  The  color  of 
an  oil  has  no  relation  to  its  lubricating  value.  About  the 
only  information  of  any  value  that  can  be  obtained  from 
noting  the  color  is  whether  or  not  it  is  a  light  oil  compounded 
with  a  cylinder  oil.  If  such  is  the  case  it  shows  the  familiar 
greenish  tinge  of  the  cylinder  oil. 

The  specific  gravity  is  of  no  practical  value  to  the  con- 
sumer. The  producer  uses  it  to  advantage  in  his  refining. 
It  might  be  used  in  conjunction  with  the  flash  point  to 
determine  what  particular  kind  of  crude  a  straight  oil  is 
made  from,  but  it  would  take  almost  an  expert  to  do  this. 

It  will  generally  be  found  the  best  policy  to  use  a  lighter 
oil  in  winter  than  in  the  summer.  There  is  generally  very 
little  difference  in  the  working  temperature  of  the  cylinder 
walls  in  winter  and  summer,  but  the  temperature  of  the 
crankcase  will  show  very  great  differences.  If  the  oil  is 
very  viscous,  due  to  low  temperature,  it  will  not  splash  very 
easily  and  too  little  oil  will  be  supplied  the  cylinders.  This 
will  be  particularly  apparent  when  starting  the  engine.  The 


cold  point,  which  is  the  temperature  at  which  the  oil  freezes, 
should  be  sufficiently  low  to  insure  that  no  difficulty  will 
be  encountered  at  the  temperatures  to  which  the  crankcase 
will  be  exposed.  Otherwise  it  is  of  little  value.  The  asphalt- 
base  oils  have  a  lower  cold  point  than  the  paraffin  oils.  The 
heavy  oil*  are  usually  the  only  ones  that  have  cold  points 
that  are  not  sufficiently  low. 

The  amount  of  oil  necessary  for  the  lubrication  of  motor 
cylinders  depends  on  so  many  factors  that  no  data  can  be 
given,  and  it  will  be  necessary  to  solve  the  problem  for  each 
individual  motor.  The  heavier  the  oil  the  less  the  amount 
that  will  be  used;  also  the  tighter  the  piston  and  rings  the 
less  will  be  used.  It  is  also  well  to  remember  that  to  use 
more  than  is  necessary  for  proper  lubrication  simply  aids 
in  the  formation  of  carbon. 

Two-cycle  motors  can  be  successfully  lubricated  by  mix- 
ing the  lubricating  oil  with  the  gasoline  in  the  gasoline  tank. 
The  proportion  generally  used  is  about  1  pint  of  oil  to  5 
gallons  of  gasoline.  In  this  method  of  lubrication  the  oil 
must  vaporize  in  the  carbureter  and  be  carried  with  the 
gasoline  vapor  into  the  cylinder,  where  it  will  condense  on 
the  walls.  In  choosing  an  oil  for  this  method  of  lubrication 
attention  should  therefore  be  paid  to  the  characteristics 
governing  its  vaporization. 

Gasoline,  kerosene,  lubricating  oil  and  most  all  other 
products  obtained  from  crude  oil  consist  of  a  large  number  of 
different  kinds  of  hydrocarbons,  each  of  which  has  its  own 
boiling  point.  When  the  oil  is  heated  the  lighter  hydro- 
carbons will  first  vaporize,  being  followed  by  the  others 
as  their  boiling  point  is  reached. 

If  we  take  a  mixture  of  gasoline  and  lubricating  oil  and 
heat  it  so  as  to  cause  it  to  vaporize,  the  gasoline  will  be 
driven  off  and  the  oil  will  remain,  unless  we  select  such 
conditions  that  the  oil  will  also  vaporize  without  leaving 
any  residue.  In  the  carbureter  conditions  are  made  very 
favorable  for  vaporization,  but  it  will  help  appreciably  if  an 
oil  is  selected  that  has  a  low  flash  point  and  is  easily  vapor- 
ized. The  writer  has  in  mind  a  case  that  was  brought  to 
his  attention  a  few  days  ago  of  a  motor-boat  engine  that 
gave  considerable  difficulty  owing  to  the  oil  congealing  in 
the  carbureter  in  cold  weather. 

The  study  and  application  of  the  foregoing  principles  to 
the  selection  of  a  motor  oil  for  use  in  any  particular  engine 
should  enable  anyone  to  obtain  an  oil  that  is  suited  to  that 
engine.  It  should  also  clear  up  some  of  the  obscurity  regard- 
ing the  reasons  why  an  oil  will  work  well  in  some  engines 
and  will  not  in  others.  The  writer  believes  that  the  forma- 
tion of  carbon  in  the  cylinders  of  internal-combustion  engines 
is  an  evil  that  can  be  prevented  by  a  little  study  of  its 


Oil  Changes  for  Temperature  and  Wear 

The  use  of  oil  of  a  different  grade  in  summer  as  com- 
pared to  the  grade  used  in  winter  is  not  now  as  common  as 
it  was  a  few  years  ago  due  to  an  increased  tendency  on  the 
part  of  the  car  user  to  merely  demand  a  medium  oil  from 
the  garage  he  happens  to  be  passing,  dumping  that  into  the 
crankcase  and  letting  the  results  take  care  of  themselves. 
Not  a  few  makers  recommend  the  use  of  a  lighter  grade  of 
oil  in  winter  than  in  summer  owing  to  the  fact  that  the  oil 
has  to  work  at  an  entirely  different  temperature  due  to  the 
increased  average  temperature  of  the  cooling  water. 

A  tendency  which  is  increasing  and  which  is  meritorious  is 
the  use  of  oils  with  heavier  viscosity  for  worn  cylnders.  The 
ability  of  an  oil  to  maintain  the  dual  oil  film — on  piston  and 
cylinder  is  sorely  taxed  if  the  viscosity  is  low  and  the  clear- 
ance high.  For  this  reason  an  engine  which  in  its  earlier 
days  of  perfect  condition  was  qualified  to  use  a  medium  or 
light  oil  will  be  better  lubricated  after  wear  by  a  medium  or. 
heavy  grade. 
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Two  Four -Cylinder  Wisconsin  Motors 

New  Car  Type  L-Hcad  Block — Truck,  T-Head  Pairs 


TWO  new  motors,  one  a  passenger  car  design  with  a  de- 
tachable head  and  the  other  a  truck  motor,  have  been 
brought  out  by  the  Wisconsin  Motor  Mfg.  Co.,  Mil- 
waukee, Wis.  Both  these  models  are  additions  to  the  com- 
plete line  made  by  the  Wisconsin  company  but  do  not  differ 
materially  in  the  methods  of  construction  from  the  previous 
designs  made  by  this  concern.  The  passenger  car  model  is 
known  as  type  Q  and  has  four  3.25  by  5-inch  cylinders.  The 
type  J  truck  design  has  also  four  cylinders  and  the  dimensions 
are  5.1  by  5.5. 

Referring  to  the  type  Q  passenger  model  the  four  cylinders 
and  upper  part  of  the  crankcase  are  cast  in  a  single  block  of 
gray  iron.  The  waterjackets  are  carried  entirely  around  each 
cylinder  and  also,  as  will  be  noted  from  the  sectional  view, 
extend  welt  around  the  valve  space,  only  a  small  portion  of 
the  volve  guide  surface  being  unprotected  by  the  waterjacket- 
ing.  The  cylinders  are  aged  after  boring  to  eliminate  the  in- 
ternal casting  strains  before  the  finish  grind  is  applied.  On 
this  model  the  cylinder  head  is  cast  separately  in  accordance 
with  growing  practice,  and  is  held  on  by  large  studs.  Tight- 
ness between  the  cylinder  and  head  is  maintained  by  a  metal 
gasket.  The  independent  head  construction  is  used  by  the 
Wisconsin  concern  because  it  is  their  belief  that  the  cylinder 
cores  can  by  this  method  be  made  more  uniform  and  a  per- 
centage of  wasted  castings  greatly  reduced.  Furthermore, 
from  a  user's  standpoint  the  valves,  pistons  and  cylinder 
heads  can  be  readily  cleaned  by  removing  the  cylinder  head 
casting. 

The  lower  half  of  the  crankcase  is  made  of  a  nickel  alu- 
minum alloy  and  is  so  designed  that  when  removed  the  crank- 
shaft and  connecting-rod  bearings  are  readily  accessible. 

In  piston  practice  this  motor  is  up-to-date  in  the  use  of 
the  multiple  ring  system.  The  pistons  are  made  of  the  same 
grade  of  metal  as  the  cylinders  and  are  ground  to  finish  size 
and  fitted  with  eight  narrow  steel  expansion  rings  which  are 
ground  on  both  faces  and  on  the  outside.    In  this  system  of 


piston  rings  a  careful  At  must  be  made  both  in  the  grooves 
and  in  the  cylinders  and  this  is  done  by  a  finish  grinding 
process  to  extremely  small  limits.  As  part  of  the  balance 
scheme  all  sets  of  pistons  and  connecting-rods  intended  for 
the  same  motor  are  weighed  against  one  another  and  bal- 
anced when  assembled  with  the  connecting-rods. 

The  piston  pins  are  case-hardened  and  ground.  They  are 
clamped  in  the  ends  of  the  connecting-rods  and  have  their 
bearings  in  the  piston  bosses,  this  method  being  chosen  because 
of  the  greater  amount  of  bearing  surface  permitted  and,  ac- 
cording to  the  Wisconsin  company,  advantages  are  also  se- 
cured in  piston  pin  lubrication.  I-beam  connecting-rods  of 
.36-. 45  per  cent,  carbon  steel  drop-forged  and  heat-treated 
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transmit  the  thrust  to  a  2-inch  chrome  nickel-steel  crank- 
shaft which  is  also  a  heat-treated  drop-forging  and  has  a 
tensile  strength  of  125,000  pounds  per  square  inch.  This  is 
a  two-bearing  design,  the  lengths  of  the  bearings  being  lib- 
«ral  to  take  care  of  any  tendency  toward  whipping  on  the 
part  of  the  shaft.  The  rear  bearing  is  3.5  inches  long  and 
the  front  bearing  3.25  inches.  The  diameters  of  these  bear- 
ings are  2  inches.  Both  the  main  bearings  and  the  four 
«rankpin  bearings  are  ground  to  sice  all  being  2  inches  in 
diameter.  Running  balance  of  the  crankshaft  is  secured  by 
the  use  of  the  Norton  running  balancing  machine. 

Cams  Tested  by  Scleroacope 

The  camshaft  is  also  a  drop  forging  carrying  the  cams  in- 
tegral on  the  shaft.  The  material  used  for  this  is  a  low  car- 
bon steel  and  it  is  carried  in  phosphor  bronze  bearings  which 
contain  oil  pockets  cast  directly  in  the  hearing  thus  taking 
care  of  the  lubrication  of  the  camshaft.  The  entire  shaft 
after  having  been  turned  to  finish  size  and  having  the  cams 
rough-machined  is  carbonized  and  hardened.  It  is  then 
finish  ground  to  accurate  size  on  a  camshaft  grinding  ma- 
chine, the  cams  then  being  tested  on  a  scleroscope  for  hard- 
ness. The  carbonizing,  however,  is  sufficiently  deep  as  not 
to  be  removed  by  the  finish  grinding.  A  feature  of  this  cam- 
shaft is  the  ease  with  which  it  may  be  removed  from  the 
motor  by  taking  oft*  the  timing  gearcase  cover  and  pulling  it 
directly  out. 

The  entire  valve  mechanism  is  carried  on  the  left  side 
of  the  motor,  the  valves  being  operated  by  a  single  cam- 
shaft with  the  cams  bearing  directly  on  flat  push  rods.  The 
bearing  contact  between  the  cam  and  follower  is  off  center 
allowing  the  disk-shaped  follower  to  turn  on  its  axis,  spread- 
ing the  wear  over  its  entire  surface.  Both  intake  and  ex- 
haust valves  are  interchangeable,  being  1  11-16  inch  in  diam- 
eter and  having  nickel-steel  heads  electrically  welded  to  car- 
bon steel  stems.  The  valve  stem  guides  arc  removable  and 
can  be  easily  replaced  in  case  of  wear.  They  are  made  softer 
than  the  stems  so  that  all  the  wear  will  be  taken  on  the 
cheapest  part.  The  tappet  guides  are  also  separate  castings 
and  can  easily  be  removed,  being  held  in  place  by  means  of 
a  forked  forging.  By  loosening  this  the  complete  tappet  as- 
sembly, including  the  guide,  can  be  taken  out  without  dis- 
turbing other  parts.  A  removable  metal  plate  covers  the 
valves  and,  being  dust-proof,  keeps  them  clean  and  also  ren- 
ders the  action  quiet 

Helically-cut  timing  gears  are  employed.  They  are  semi- 
steel  against  steel  and  are  cut  on  automatic  hobbing  ma- 
chine.".  The  set  comprises  a  crank  gear,  a  cam  and  a  mag- 
neto gear.  These  are  all  housed  in  the  customary  manner  at 
the  forward  end  of  the  motor. 

No  intake  manifold  is  used,  the  carbureter  being  bolted 
directly  against  the  side  of  the  cylinder  on  the  opposite  side 
from  the  valve  mechanism.  A  cored  passage  leads  the  gases 
across  the  cylinders  and  allows  the  gases  to  become  heated  by 
the  water  which  passeB  around  them.  The  exhaust  manifold 
is  located  on  the  opposite  side  from  the  intake  and  is  car- 
ried some  distance  out  from  the  motor  to  insure  its  freedom 
from  the  other  parts.  The  center  line  of  the  exhaust  mani- 
fold is  6.875  Inches  from  the  center  line  of  the  motor.  This 
does  not  in  any  way  interfere  w'th  its  mounting  as  it  fall 
well  within  the  motor-supporting  flanges.  The  breather  pipes 
are  in  the  valve  stem  cover  plates,  allowing  the  breathing 
action  of  the  motor  to  operate  through  the  valve  stem  hous- 
ing, thus  carrying  with  it  a  supply  of  oil  in  the  form  of  a 
vapor  which  insures  the  lubrication  of  the  valve  stems. 

Lubrication  is  accomplished  by  a  circulating  splash  system 
in  which  the  circulating  medium  is  a  plunger  pump  acces- 
sibly located  on  the  sides  of  the  motor  and  driven  on*  the 
camshaft.  This  pump  takes  the  oil  from  the  reservoir  in 
the  bottom  of  the  crankcase  and  forces  it  through  a  duct  to 
troughs  under  the  connecting-rods.    The  oil  is  picked  up  by 


Both  Bidet  of  the  new  Wisconsin  passenger  car  motor  with  detach- 
able cylinder  head.    Note  carbureter  mounting 

the  rods  and  enters  the  connecting-rod  bearings  through 
openings  in  the  lower  caps.  The  rods  also  throw  the  oil  into 
pockets  over  the  main  bearings  and  camshaft  from  which  it 
feeds  through  drill  passages  to  the  bearings.  The  rods  also 
throw  the  oil  into  a  pocket  in  the  rear  face  of  the  crankshaft 
gear  and  in  addition  oil  is  fed  into  this  pocket  from  the  front 
main  bearing.  From  this  recess  the  oil  is  thrown  by  cen- 
trifugal force  through  drilled  holes  directly  into  the  gear 
teeth.  The  oil  filler  is  cast  integrally  with  the  cylinder  and 
the  oil  gauge  is  located  on  the  same  side  of  the  motor  as 
the  oil  filler,  that  is,  on  the  valve  side. 

The  Truck  Motor 

In  the  new  truck  motor  type  J  the  same  method  of  con- 
struction is  used  throughout,  although  the  materials  and 
dimensions  differ,  naturally,  on  account  of  the  difference  in 
the  type  of  the  motor  with  its  heavy  duty  construction.  In 
this  motor  the  cylinders  are  cast  in  pairs  with  unit  cylinder 
heads.  The  pistons  are  fitted  with  three  rings  and  are  eccen- 
tric. The  piston  pins  are  of  hollow  tool  steel,  ground  and 
hardened  and  fastened  to  the  connecting-rods  by  means  of 
bolts,  thus  providing  maximum  bearing  surface. 

The  crankshaft  is  chrome  nickel  steel  and  the  camshafts, 
of  which  there  are  two.  are  40  per  cent,  carbon  steel  forgings 
with  the  cams  integral. 
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Machine  Makes  Intricate  Pipe  Bends 

Replaces  Men  and  Inaccurate  Methods  and  Permits  of 
Accuracy  in  Results— Saves  Much  Time  on  Heavy  Work 


ONE  of  the  greatest  dif- 
ficulties in  connection 
with  pipe  work  is  to 
bend  it  into  the  desired  curv. 
atures  necessary  for  various 
types  of  machines  to  which  it 
is  fitted.  Exhaust  and  intake 
manifold  are  good  example:, 
where  a  pipe  must  take  pecu- 
liar curvatures  in  ■StoOMhBa 
practice.  Another  Rood  ex- 
ample is  in  the  water  mani- 
folding. 

The  accompanying  illus- 
trations show  a  new  machine 
which  is  being  put  out  by  th 
J.  Fillmore  Cox  Engineering 
*  Tube  Bending  Co.,  Ba- 
yonnc,  N.  J.  This  company 
specializes  on  the  manufac- 
ture of  pipe-bending  machinery  and  at  the  present  time  is 
putting  out  twenty-one  different  types  and  sizes  ranging 
from  a  small  hand  portable  bench  machine  such  as  an  elec- 
trician or  plumber  would  use  in  his  daily  work  to  a  large 
motor-driven  hydraulic  instrument  for  heavy  pipe  sizes. 
The  machine  herewith  described  operates  on  pipe  and  tube 
from  a  3-inch  radius  on  1-inch  pipe  up  to  a  6-foot  radius 
on  4-inch  pipe  without  any  filling. 

Bends  Tube  of  Any  Size  or  .Shape 

The  new  machine  operates  on  any  shaped  pipe  or  tubing, 
making  any  shape  or  style  of  bend.  It  handles  equally  well 
flats,  squares,  solids,  channel  and  I-beam  sections  or  angle 
T  and  diamond  shapes.  After  being  set  up  the  machine  can 
be  operated  by  a  boy,  and  the  company  claims  that  where 
a  large  amount  of  pipe  work  is  being  handled  the  machine 
will  do  the  work  of  twenty  men  with  little  expense.  In  such 
work  as  heavy  production  in  any  line  or  in  jobs  where  a  great 
amount  of  pipe  work  is  required  this  machine  will  be  of  the 
greatest  value. 

A  great  amount  of  work  is  necessary  in  bending  heavy 
piping  and  to  do  this  work  a  reliable  source  of  energy  must 
be  secured.  In  the  ordinary  installation  the  Cox  company 
uses  a  5.5  horsepower  General  Electric  motor  of  the  variable- 
speed  reversible  type.  This  is  used  in  connection  with  a 
drum  controller  and  with  this  combination  the  required  flex- 
ibility of  control  is  secured.     In  pipe  bending  the  power 


Illustrating  the  automatic  stop,  power  safety  clutch,  quick  change  tool  ayetem, 
render*  this  machine  a  great  time  saver 


etc.,  which 


application  is  spasmodic  and  this  puts  a  very  difficult  load 
upon  the  source  of  energy.  One  instant  the  machine  will 
be  passing  over  a  section  of  straight  pipe  where  no  work  is 
required  for  bending  and  the  next  instant  a  quick  bend  will 
require  a  heavy  torque. 

The  old  methods  in  bending  pipe,  especially  in  steam  in- 
stallations or  on  boats,  consisted  in  making  templates  of  the 
bend  necessary  and  then  bending  the  pipe  to  fit  the  template. 
The  pipes  would  generally  be  bent  hot  and  after  they  cooled 
would  be  found  to  be  some  distance  out  of  shape.  With  the 
motor-driven  bending  machine  the  pipe  is  bent  cold  and  the 
finished  job  is  accurate.  Even  bent  boiler  tubes  can  be  repro- 
duced exactly  with  this  instrument. 

The  finished  machine  is  stated  by  the  manufacturers  to 
bo  the  result  of  15  years  experimenting  and  embodies  a  num- 
ber of  improvements  in  control.  Complete  guidance  of  the 
machine  is  had  from  one  position  of  the  operator  and  in  ad- 
dition the  fittings  of  the  instrument  include  an  automatic 
degree  stop,  emergency  lever,  starting  lever,  safety  clutch, 
clutch  control,  quick-setting  arrangements,  reverse  stop, 
quick  change  of  tool  system,  special  duplicating  devices  and 
a  quick  power  release. 

Some  of  the  particular  applications  of  this  machine  for 
automobile  work  include  manifolds,  exhaust  pipes,  fenders, 
tubular  supports,  etc.  In  ship  work  the  steam-heating  pipes 
are  a  good  example. 

An  idea  as  to  the  speed  of  the  machine  may  be  had  from 
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the  claim  that  a  17  bend  may  be  made  with  threads  on  both 
ends  on  a  4-inch  pipe  of  iron  or  steel  centers  18  inches  apart 
in  1  minute's  time.  This  is  a  net  saving  of  .5  minute  over 
the  previous  records  made  with  the  belt-driven  machine  manu- 
factured by  the  same  company.  Tests  made  upon  the  V  bend 
for  accuracy  showed  that  it  was  correct  to  within  .003  inch. 
On  the  same  instrument  lock-joint  steel  tubing  of  22  gauge 
has  been  bent  perfect  to  a  4-inch  radius  with  2-inch  material, 
and  to  an  8-inch  arc  around  the  curvature  of  180  degrees. 

With  the  full  attachments  as  fitted  to  the  machine  several 
different  sorts  of  bend  may  be  made  at  the  same  time  and 
when  used  in  connection  with  the  magazine  arrangement 
radial  bends  are  produced  automatically,  it  being  only  neces- 
sary to  feed  the  material  in  properly  cut  lengths.  Kach 
bend  will  then  be  a  duplicate  of  every  other. 

In  the  work  done  on  this  machine  the  pipe  and  tube  bend- 
ing is  divided  into  four  general  classes.  These  are  conical 
helices,  open  and  closed  coils,  radial  and  die  bends.  All  of 
these  can  be  produced  accurately  with  the  fittings  that  come 
with  the  machine.  The  bends  in  the  piping  shown  in  the  ac- 
companying illustration  have  all  been  made  cold  and  without 
filling.  They  range  from  1  up  to  0  inches  and  consist  of 
various  material,  and  radius  from  3  inches  up  to  8  feet.  The 
time  consumed  in  making  these  bends  is  from  .5  minute  to  2.5 
minutes  per  bend.  Some  of  these  bends  would  ordinarily  re- 
quire the  services  of  from  three  to  four  men  and  then  would 
use  considerable  gas  or  fuel  of  some  kind  for  heating.  At 
the  end  of  5  or  C  hours  the  bend  would  be  as  close  as  possible 
but  even  at  that  it  could  not  be  perfect  under  ordinary  cir- 
cumstances. Any  shape,  style  or  size  bend  can  be  made  on 
machine  so  it  may  be  put  to  many  general  uses  and  (ill  many 
requirements  about  the  factory  in  a  general  way  besides 
making  the  standard  parts  of  cars. 


Moat  of  the  large  tends  shown  In  this  photograph  arc  too  blq 
tor  aitomobllc  use.  but  there  are  a  ft*  quite  (mall  anglca  In  fairly 
amall  pipe  to  be  teen  about  the  middle  of  the  heap.  The  very  wide 
capacity  of  the  tool  makee  It  typical  of  a  moat  Interesting  clasa  of 
machine  that  la  exerclalng  powerful  Influence  upon  the  deelgn  of 
all  aorta  of  manufactured  artlclea.  Often  where  caatlnge  or  forg. 
Inga  would  have  been  employed  a  year  or  two  ago.  we  now  find 
tubular  or  aheet  metal  parte  prepared  with  much  leaa  waatage  of 
material  by  bending,  pressing  or  spinning  machines.  In  almost 
every  caae  the  new  part  Is  better  than  the  old  as  well  as  being 
cheaper  to  make  and  considerably  lighter  In  weight 


Atwater  Kent  Igniter  Is  Interchangeable  with  Magneto 


THERE  are  many  occasions  when  it  is 
convenient  to  replace  an  old  mag- 
neto by  u  new  timer  for  working  in  con- 
junction with  a  battery  system,  and 
there  are  many  more  when  it  is  a  great 
convenience  to  a  manufacturer  to  be  able 
to  fit  either  kind  of  ignition  without  the 
smallest  of  changes  to  the  motor. 

With  this  idea  in  mind  the  Atwater 
Kent  Unisparker  is  now  being  made  by 
the  Atwater  Kent  Mfg.  Works,  Philadel- 
phia, Pa.,  with  a  standard  magneto  base 
and  a  horizontal  shaft  drive  which  is  so 


proportioned  that  it  can  he  coupled 
easily  to  the  magneto  driving  spindle  or 
shaft.  The  new  fitting  is  illustrated  be- 
low, the  sectional  view  showing  the 
bevel  driving  gears  and  the  construction 
of  the  base,  while  the  photographic  re- 
production gives  an  idea  of  the  general 
appearance  of  the  complete  unit. 

Both  a  plain  pattern  of  Unisparker 
and  another  design  with  automatic  ig- 
nition  point  control  are  made,  but  the  de- 
tails of  the  governing  mechanism  are  in 
no  way  different  from  the  ordinary  At- 


Rlght— Part  aectlon  through  new  Atwater  Kent  Igniter.     Left — Exterior  view 


water  Kent  outfit.  The  makers  inform 
us  that  the  type  with  automatic  advance 
and  retard  weighs  7  1-2  pounds  com- 
plete, and  the  other  kind  with  hBnd  ad- 
vance 5  1-2  pounds;  so  the  apparatus  is 
light  enough  in  either  case. 

Of  course,  the  coil  is  a  separate  unit 
and  has  to  be  mounted  separately,  the 
customary  place  being  on  or  adjacent  to 
the  cowl  board.  All  the  attachments  are 
simple,  however,  and  no  special  electrical 
skill  would  be  necessary  to  re-equip  an 
old  car  with  the  new  outfit  which,  inci- 
dentally, is  not  expensive  to  buy  and 
easy  to  install. 

In  connection  with  this  new  style  of  ig- 
niter the  usual  Atwater  Kent  features 
are  retained,  that  is  to  say  the  contact 
maker  is  the  well  tried  design  with  single 
tungsten  contact  points,  while  the  switch 
and  coil  designs  are  unchanged  also. 
Where  cowl  board  space  is  limited  there 
is  a  special  pattern  of  coil  provided  for 
mounting  beneath  the  hood. 

Of  course  the  demand  made  upon  the 
battery  by  adding  ignition  to  its  regular 
duties  of  lighting  and  starting  is  too 
small  to  be  worthy  of  the  slightest  con- 
sideration, and  even  when  the  battery  is 
partially  discharged  so  that  it  has  not 
power  enough  left  for  heavier  work  it 
will  continue  to  operate  the  ignition 
without  missing  fire,  even  under  un- 
favorable conditions. 
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1,754,570  Cars  and  Trucks 

IF  the  solons  of  the  stock  exchange,  who  recently 
advocated  an  investigation  into  the  reason  for 
the  phenomenal  strength  and  steady  gain  in  value  of 
automobile  and  allied  securities,  had  glanced  over 
the  registration  statistics  for  1914  they  would  have 
found  their  answer.  A  gain  of  over  half  a  million 
cars  and  trucks  in  1  year,  or  41.7  per  cent.,  means 
a  largely  increased  output  as  compared  with  previ- 
ous records,  production  having  gained  14.4  per  cent. 
The  industrial  reports  from  various  sections  of  the 
country  published  in  The  Automobile  during  the 
past  2  months  have  indicated  that  in  spite  of  all  the 
hard-time  talk  people  have  been  buying  cars  in  stead- 
ily growing  numbers.  Our  car  census  is  rapidly 
nearing  the  2,000.000  mark,  having  gained  1,077,570 
registrations  in  4  years,  production  having  jumped 
in  that  time  from  209.957  to  515,000.  These  statis- 
tics answer  conclusively  any  question  as  to  why 
automobile  stocks  have  featured  the  market  during 
the  past  few  months. 

Prosperity  Amidst  Adversity 

THE  curves  showing  the  healthy  state  of  the  auto- 
mobile stock  market,  which  appear  on  page  557, 
are  really  far  more  remarkable  than  they  appear  at 
first  glance,  because  the  prosperity  they  indicate  in 
almost  every  case  has  little  or  nothing  to  do  with 


warfare.  Perhaps  the  rubber  concerns  have  been 
steadied  by  the  demands  of  the  armies,  but  the  big 
passenger  car  productions  are  in  spite  of  the  war 
and  not  by  any  means  because  of  it.  We  know  that 
all  over  the  world  people  are  cutting  down  personal, 
expenses,  and  that  in  such  a  cutting  it  is  the  luxuries 
and  pleasures  that  make  the  first  splash  overboard. 
Just  a  few  years  ago  this  war  would  have  crippled 
the  automobile  trade  horribly,  but  now  it  is  de- 
monstrated beyond  all  doubt  that  the  car  is  not  in 
the  class  of  personal  belonging  that  can  be  called 
luxurious.  If  it  has  not  become  an  absolute  neces- 
sity—and of  course  it  is  not  this  in  the  majority  of 
cases — it  has  become  one  of  the  things  that  the  man 
who  can  afford  it  is  not  going  to  try  to  do  without ; 
rather,  one  may  suspect,  he  would  cut  other  pleas- 
ures and  do  positively  more  motoring.  To  those  who 
helped  the  automobile  through  its  early  days  of 
stress  and  trouble  the  present  position  is  extremely 
gratifying  because  the  new  industry  for  the  estab- 
lishment of  which  the  pioneers  labored  has  now 
shown  its  power  to  keep  employed  the  millions  who 
now  depend  upon  it  for  their  living  despite  a  trade 
depression  in  some  quarters  unparalleled  in  the 
history  of  the  world. 

Driving  a  High-Speed  Motor 

WITH  a  high  speed  engine  the  peak  of  the  power 
curve  is  well  above  2,000  revolutions  and 
often  runs  up  to  nearly  3,000,  especially  on  small 
motors,  so,  for  equivalent  climbing  power,  the 
smaller  motor  must  be  allowed  to  revolve  more  rap- 
idly. Partially  this  is  accomplished  by  dropping  the 
top  speed  gear  ratio  a  little  so  that  the  peak  of 
power  on  the  direct  gear  is  reached  at  the  same 
road  speed  as  it  used  to  be  with  the  low  speed  motor 
and  higher  gear  ratio,  but  this  does  not  mean  that 
the  new  car  is  thus  put  upon  all  fours  with  the  old. 

If  we  let  the  car  slow  down  from  the  speed  at 
which  the  gearing  makes  the  high  speed  motor  the 
exact  equivalent  of  the  low  speed,  we  shall  find  that 
the  power  falls  off  more  rapidly  with  the  smaller 
engine,  because  the  curve  of  horsepower  flattens  out 
towards  the  top  and,  in  coming  dmcn  the  curve  the 
steeply  descending  part  is  sooner  reached  with  the 
low  geared,  high  speed  motor  than  with  the  old  ar- 
rangement. Thus  instead  of  opening  up  on  a  hill 
only  after  the  car  speed  has  dropped  greatly,  and 
then  letting  the  motor  plug,  we  ought  to  keep  the 
speed  up  at  the  commencement  of  the  grade.  If  this 
is  not  possible  then  instead  of  plugging  on  top  speed 
it  is  quicker  to  drop  into  second,  accelerate  till  the 
motor  speed  is  almost  at  its  maximum  and  then 
slip  back  into  top  quickly.  This  action  will  enable 
many  a  hill  to  be  climbed  on  top  which,  by  sticking 
to  each  gear  till  power  petered  out,  would  have 
called  for  second  for  the  major  portion  of  the 
ascent,  or  even  for  low  gear.  The  high  speed  motor 
is  intended  to  have  its  speed  capacity  used  and  this 
fact  should  not  be  overlooked. 

In  principle  it  is  merely  a  repetition  of  the  old  law 
of  storing  up  energy  by  the  use  of  the  momentum  of 
rapidly  revolving  parts  and  when  this  energy  is. 
placed  at  our  disposal  it  is  a  waste  not  to  use  it. 
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Rittman  Vaporizes  Petroleum  in  Still 

Little  Heat  Applied  to  Liquid  Itself  in  Container — Process 
Perfected  Only  on  Laboratory  Scale,  But  Commercial  Re- 
quirements Have  Been  Provided  for — To  Prevent  Monopoly 


WASHINGTON,  D.  C,  March  20 — A  detailed  description 
of  his  process  whereby  the  product  of  gasoline  from 
petroleum  can  be  tripled  has  been  given  by  Dr.  Walter  F. 
Rittman,  of  the  federal  bureau  of  mines.  "The  process  has 
been  perfected  on  a  laboratory  scale;  it  has  not  as  yet  re- 
ceived the  test  of  operation  on  a  commercial  scale,"  said  Dr. 
Rittman.  "But  the  results  have  been  as  carefully  checked 
and  every  step,  every  phase  of  the  process  has  been  subject 
of  such  minute  scrutiny  that,  even  before  a  single  foundation 
stone  has  been  laid  for  the  first 
plant  that  will  make  use  of  the  new 
process,  it  is  scientifically  safe  to 
say  that  the  process  of  producing 
gasoline  from  petroleum  has  been 
revolutionized  in  at  least  many  par- 
ticulars. 

"In  every  type  of  distilling  ap- 
paratus in  use  at  the  present  time 
the  same  ancient  fundamental 
principles  arc  followed.  The  body 
of  the  still  is  some  form  of  vessel 
for  containing  the  liquid  to  be  dis- 
tilled. Some  kind  of  tube  leads 
from  the  upper  part  of  the  still  to 
the  condensing  apparatus  and  heat 
is  applied  to  the  liquid  from  be- 
neath. In  this  manner  the  tem- 
perature of  the  liquid  is  raised  to  a 
point  where  it  becomes  partly  va- 
porized, the  vapor  passing  out  of 
the  tube,  or  'worm'  to  the  con- 
denser. In  other  words,  the  liquid 
itself  is  distilled.  This  means  that 
temperature  limitations  have  to  be 
observed  or  an  explosion  is  likely  to  occur.  Furthermore, 
the  temperature  limitations  render  it  impossible,  under 
present  methods,  to  recover  all  the  valuable  products. 

"In  the  new  process  no  heat  is  applied  to  the  liquid  itself 
in  the  container.  The  liquid  to  be  distilled,  speaking  particu- 
larly of  petroleum,  is  contained  in  a  feed  tank  from  which 
it  is  fed  into  the  still.  There  it  is  vaporized  and  the  vapor, 
not  the  liquid,  is  then  distilled. 

"The  new  form  of  still  is,  generally  speaking,  cylindrical 
in  shape.  An  inlet  tube  leads  into  the  still  from  the  con- 
tainer holding  the  liquid.  This  tube  is  equipped  with  a 
cock  by  means  of  which  the  flow  of  the  liquid,  petroleum,  is 
regulated.  In  the  upper  part  of  the  still  is  placed  a  number 
of  small  iron  balls,  which  are  heated  to  a  temperature  suf- 
ficiently high  to  vaporize  the  oil  as  it  flows  over  them  from 
the  inlet  tube.  The  vapor  thus  formed  is  forced  down  into 
the  lower  portion  of  the  still  by  the  continual  formation  of 
more  vapor  above. 

Electricity  for  Heat 

"A  series  of  wires  conveying  a  powerful  electric  current 
wound  about  the  lower  portion  of  the  cylindrical  still,  with 
resistance  coils,  furnishes  the  heat  for  distilling  this  vapor. 
The  heat  can  be  regulated  to  any  desired  temperature.  The 
fact  that  the  expansion  of  vapor  under  heat  is  a  definitely 
known  equation,  whereas  nobody  ever  knows  what  a  mixture 


of  vapor  and  liquid  is  going  to  do,  illustrates  the  value  of 
the  safety  factor  of  the  new  process.  The  vaporized  oil, 
distilled  at  the  proper  temperature,  passes  into  the  con- 
densing apparatus — and  that  is  all  there  is  to  the  new 
process. 

"But  when  it  comes  to  discussing  the  possibilities  of  this 
new  process,  that  is  another  thing.  By  its  use  we  can  utilize 
material  that  is  absolutely  wasted  under  the  old  process  of 
distillation.  We  can  obtain  a  larger  volume,  therefore,  of 
gasoline  from  a  given  quantity  of 
oil  and  we  can  do  it  in  a  third  of 
the  time  required  by  the  old  proc- 
ess and  without  any  of  the  danger 
attending  the  operation  of  old- 
fashioned  stills  through  the  possi- 
bilities of  conflagration. 

To  Prevent  Monopoly 

Patents  covering  every  phase  of 
the  new  process  have  been  applied 
for  and  these  patents,  which  will 
absolutely  prevent  monopolisation 
of  the  process  or  any  part  of  it  by 
private  interests,  are  to  be  vested 
in  the  government  for  the  benefit 
of  the  whole  people  of  the  United 
States.  Companies  which  desire  to 
avail  themselves  of  the  new  proc- 
ess may  do  so  only  on  license  from 
the  government  or  under  govern- 
ment supervision.  F.very  safeguard 
is  to  surround  the  granting  of  such 
license,  so  that  the  development  of 
a  monopoly  will  be  impossible. 
Already  scores  of  refining  companies  and  individuals  have 
asked  upon  what  terms  the  government  will  permit  them  to 
build  and  operate  refining  plants  under  the  patents  covering 
the  new  process.  As  yet  no  plan  has  been  perfected  but 
it  is  expected  before  the  middle  of  the  coming  summer  not 
one  but  a  dozen  or  more  big  refineries  will  be  in  process  of 
construction.  It  may  be  that  one  or  more  such  plants  will 
be  in  actual  operation  before  half  the  summer  has  passed. 

To  Discuss  Standard  Truck  Service  Policy 

New  York  City,  March  22 — At  the  motor  truck  convention 
to  be  held  May  5  and  6  at  Detroit  by  the  National  Auto- 
mobile Chamber  of  Commerce,  there  will  be  a  paper  on,  Can 
Manufacturers  Have  a  Standard  Service  Policy?,  by  Alvan 
Macauley,  vice-president  and  general  manager  of  the  Pack- 
ard Motor  Car  Co.,  Detroit,  Mich.,  and  also  a  member  of  the 
Commercial  Vehicle  Committee  of  the  N.  A.  C.  C.  This  paper 
will  treat  of  the  co-operation  of  the  manufacturer  and 
dealer  with  the  truck  user  to  insure  the  most  satisfactory 
and  economical  operation  of  the  vehicles.  It  is  planned  to 
present  for  discussion  a  form  embodying  the  provisions  of  a 
service  policy  that  has  been  in  successful  use  by  the  Puckard 
company  during  the  past  year  and  to  have  tne  convention 
recommend  the  form,  with  such  modifications  as  may  he 
agreed  upon,  for  adoption  as  a  standard. 

A  dozen  or  fifteen  other  papers  on  questions  to  which  the 
manufacturers  of  commercial  vehicles  have  been  seeking 
solutions  for  the  last  year  or  two  are  provided  for  on  the 
program  the  Commercial  Vehicle  Committee  is  preparing. 


Oligrammjtlc  Illustration  of  th«  Rittman  process 
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Chevrolet  Buys  2nd 
Tarrytown  Plant 

Will  Be  Used  for  Manufacture  of 
$4Q0  Car— Last  of  Four  Maxwell 

Factories  in  East  To  Be  Sold 

NEW  YORK  CITY,  March  22— The  Beekman  avenue  plant 
in  Tarrytown,  N.  Y.,  formerly  occupied  and  owned 
by  the  Maxwell-Briscoe  Motor  Co.,  has  been  Mild  to  the 
Chevrolet  Motor  Co.,  of  New  York  City.  The  plant  com- 
prises about  20  acres  and  the  building*  contain  about  l.Ml.OOO 
square  feet  of  floor  spare.  The  property,  which  was  held 
at  $250,000,  will  be  used  for  the  manufacture  of  the  f»!td 
car  and  will,  beginning  June  1,  produce  about  5.oon  of  this 
model  a  month.  The  company  expects  to  turn  out  14,000 
of  the  larger  models  a  month  at  its  three  plants  in  New 
York  City,  Tarrytown  and  Flint,  Mich. 

The  Beckman  avenue  property  was  one  of  the  large  plants 
included  in  the  properties  of  the  U.  S.  Motor  Co.,  which, 
when  liquidated,  turned  back  its  holdings  into  the  original 
companies,  so  that  the  Maxwell-Briscoe  Motor  Co.,  one  of 
the  concerns  in  the  U.  S.  Motor  Co.,  received  this  property. 
This  company  then  offered  this  plant  for  sale,  together  with 
three  other  plants  here  in  the  East,  including  one  at  Provi- 
dence, R.  I.,  one  at  Hartford,  Conn.,  and  one  at  Tarrytown. 

The  sale  of  the  last  Tarrytown  plant  winds  up  the  sale 
of  all  the  plant*  of  the  Maxwell  company  in  the  East. 

Yale  &  Towne's  1914  Earnings  $663,898 

New  York  City,  March  20— The  Yale  &  Towne  Mfg.  Co.. 
this  city,  reports  net  earnings  for  11114  of  $003,898  as  against 
$713,109  in  1913.    After  deducting  payments  on  interest  and 

Market    Reports    for    the  Week 

NEW  YORK  CITY,  March  24- Market  prices  this  week 
were  generally  steady  with  few  changes.  The  scarcity 
of  tin  and  Cireut  Britain's  embargo  had  a  Kit  to  do  with  the 
unsettled  condition  of  the  local  tin  market.  The  embargo 
caused  a  flurry  resulting  chiefly  in  causing  dealers  to  keep 
their  hands  off  the  product  until  there  are  further  develop- 
ments. Tin  experienced  a  sudden  drop  on  Tuesday  to  $51  a 
ton,  after  having  risen  to  $53.50  on  Saturday.  A  further 
cut  of  5  cents  was  made  by  Pennsylvania  petroleum  this 
week.  This  reduction  to  $1.40  a  barrel  has  been  anticipated 
for  some  time.  In  some  quarters  it  is  regarded  as  the  first 
of  other  reductions  to  follow.  Overproduction  in  the  western 
fields  and  the  disturbed  condition  of  the  export  trade  are  the 
most  depressing  features.  The  rubber  market  this  week  was 
quiet  with  no  new  developments.  A  large  quantity  of  plan- 
tation rubber  from  London  was  reported  yesterday,  but  this 
had  no  effect  upon  the  situation.  Fine  Up-River  Para  went 
up  to  59  cents  and  stayed  at  that  price  until  Tuesday,  when 
it  dropped  to  last  week's  price,  58  rents. 
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depreciation,  amounting  to  $212,050,  the  net  profits  amount**} 
$451,848  as  against  $522,689  in  1913.  The  surplus  amounted 
to  $136,850  compared  with  $252,504  in  1913.  The  company 
paid  out  $314,9118  in  dividends  in  1914  as  against  $270,105  in 
1913. 

The  balance  sheet  shows  cash  and  receivables  of  $1,405,786 
against  $1,368,573  last  year,  and  a  profit  and  loss  surplus  of 
$4,436,786  compared  with  $5,981,110  for  the  previous  year. 

The  report  says  that  the  decrease  in  volume  of  business 
in  1914  was  almost  wholly  due  to  the  influence  of  the 
European  war  on  the  company's  export  business. 

The  company  has  declared  the  usual  quarterly  dividend 
of  1  3-4  per  cent.,  payable  April  I,  the  books  closing  March 
25  and  reopening  April  1. 

Electric  Storage  Battery  Earns  $848,628 

Philadelphia.  Pa.,  March  18— The  Electric  Storage  Bat- 
tery Co.,  this  city,  earned  $848,628  in  1914.  as  against  $1,- 
035,917  in  1913.  Cross  sales  amounted  to  $1,395,793  as 
against  $1,558,123  in  1913.  The  total  net  income  was  $1,- 
103,237  compared  with  $1,208,755  in  1913.  The  total  surplus 
amounted  to  $3,690,069  as  against  $3,312,522  in  1913. 

Lansing,  Mich.,  March  19— The  Reo  Motor  Car  Co.,  this 
city,  has  declared  the  regular  quarterly  dividend  of  2  1-2 
per  cent,  on  the  common  stock. 

Detroit,  Mich.,  March  22 — Since  the  announcement  of  tbe 
new  models.  February  1.  the  Packard  Motor  Car  Co.,  this 
city,  has  received  orders  for  over  $1,260,000  in  trucks. 

New  York  City.  March  18 — At  a  meeting  of  the  directors 
of  the  United  States  Rubber  Co..  held  today,  the  following 
officers  were  elected  for  the  ensuing  year:  President,  S.  P. 
Colt;  vice-presidents,  J.  B.  Ford  and  Ix-stcr  Leland;  vice- 
president  in  charge  of  development  work,  R.  B.  Price:  vice- 
president  in  charge  of  tire  and  mechanical  department,  K. 
S.  Williams;  secretary,  Samuel  Norris;  treasurer,  W.  G. 
Parsons;  assistant  treasurer,  E.  J.  Hathorne,  and  assistant 
secretary,  J.  D.  Carberry.  The  executive  committee  was  re- 
elected. 

N.  A.  C.  C.  Protests  Tire  Freight  Increase 

New  York  City,  March  19 — Efforts  of  the  railroads  lo 
increase  the  rating  on  pneumatic  tires  in  carloads  from  third 
class  to  second  class  is  meeting  with  protest  on  behalf  of  the 
automobile  manufacturers  through  the  National  Automobile 
Chamber  of  Commerce. 

Following  the  horizontal  increase  of  5  per  cent,  in  the 
rates  applicable  to  these  shipments,  it  is  felt  that  any  ad- 
ditional increase  would  be  unfair,  especially  in  view  of  the 
decreased  value  of  tires  as  compared  with  the  conditions 
when  the  third  clnss  rating  was  fixed.  The  increase  from 
third  clnss  to  second  class  would  mean  a  substantial  increase 
in  the  charges  for  carrying  tires. 

New  York  City,  March  22 — At  the  regular  meeting  of 
the  Rubber  Control  Committee  of  the  Rubber  Club  of  Amer- 
ica on  March  18,  it  was  reported  that  since  the  raising  of 
the  English  embargo  on  the  shipments  of  plantation  rubber 
from  London  to  this  city  and  up  to  March  6,  the  receipts 
here  amounted  to  5,300  tons. 

Akron  Co.  Take*  on  Tire  Manufacture 

Akron,  O..  March  19— The  American  Tire  &  Rubber  Co., 
this  citv.  has  started  the  active  manufacture  of  automobile 
tires.  The  company  is  at  present  manufacturing  only  small- 
sized  tires,  but  expects,  however,  to  get  into  the  larger  size* 
before  the  close  of  the  season,  and  anticipates  manufacturing? 
a  tire  with  a  4.000. mile  guarantee. 

The  capacity  of  the  company's  plant  will  allow  the  manu- 
facturing of  from  1011  to  500  tires  daily,  as  well  as  from 
500  to  1.000  inner  tubes.  The  company  is  capitalized  nt 
S25O.O00  in  common  stock,  having  reduced  the  same  from 

Champion  Inaugurates  Profit-Sharing  Plan 

Toi.Eiki.  O.,  March  19  Marking  the  first  appearance  of  the 
profit-sharing  idea  in  fields  other  than  those  occupied  by  the 
automobile  manufacturer,  the  Champion  Spark  Plug  Co., 
Toledo,  <).,  has  put  in  operation  a  plan  by  which  it  will  build 
up  closer  co-operation  between  itself  and  its  dealers  and 
at  the  same  time  materially  stimulate  the  demand  for  Cham- 
pion spark  plugs.  Under  this  plan,  all  the  dealers  will 
receive  by  check   from    the   Toledo   company   an  amount 
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in  proportion  to  the  number  of  plugs  they  purchase  through 
their  jobbers.  Card*  are  now  being  sent  to  nil  dealers  upon 
which  is  to  be  entered  the  number  of  plugs  the  dealer  will 
sell  during  the  year.  Upon  receipt  of  the  curd  properly 
filled  out  and  accompanied  by  the  jobber's  invoice  from  whom 
the  plugs  were  purchased,  the  Champion  company  will  mail 
the  dealer  direct  a  check  representing  his  pro  rata  share  of 
the  extra  profits. 

It  is  pointed  out  that  a  dealer  need  not  handle  Champion 
plugs  exclusively  to  be  eligible  under  the  profit-sharing  plan, 
though  he  must  take  the  number  of  plugs  he  enters  on  his 
card.  These  may  include  any  of  the  standard  Champion 
such   ns  the  types   for   Ford  and   Huick,  types 


O  or  X,  Heavy  Stone,  Priming  Plug  and  Motorcycle. 
That  there  is  little  danger  of  the  dealer  overstocking  is 
made  plain  by  the  fact  that  any  plug  found  unsalable  during 
the  year  of  its  purchase  may  be  exchanged  for  another  type. 

The  Champion  company  is  now  producing  an  average  of 
Zti.iXMJ  plugs  a  working  day,  and  it  is  expected  that  this 
profit-sharing  plan  will  increase  the  output  to  40,000  or  more 
per  day. 

Chk'awi.  III.,  March  24— The  Standard  Oil  Co.  of  Indiana 
has  reduced  the  price  of  gasoline  to  !>  1-2  cents.  The  price 
in  1  year  has  been  cut  5  1-1!  cents,  the  present  price  giving 
only  1  1  2  cents  gross  profit. 


Automobile  Securities  Quotations 


NEW  YORK  CITY,  March  24— Automobile  securities  con- 
tinue to  climb,  so  far,  in  fact,  that  they  have  caused  an 
investigation  to  be  made  by  the  Police  Committee  of  the 
New  York  Stock  Exchange.  Nothing  startling  developed 
out  of  this  inquiry,  the  only  reason  for  the  strength  of  the 
stocks  being  that  the  automobile  business  at  present  is  in  a 
high  state  of  prosperity. 

The  largest  gain  of  the  week  was  made  by  Ajax-Grieh 
common  which  rose  •'!."»  points:  Willys-Overland  common 
showed  a  gain  this  week  of  !•  points,  this  stock  having  risen 
since  March  2  from  !»5  to  lis,  n  gain  of  2!  points;  Ccneral 
Motors  continued  to  gain,  both  the  common  and  preferred 
rising  .'{  points,  the  common  making  a  new  high  mark  during 
the  week  of  107;  U.  S.  Rubber  stocks  were  active  last  week, 
the  common  rising  I?  1-2  points  and  the  preferred.  1;  and 
Stewart-Warner  common,  which  has  shown  much  strength 
lately,  rose  :i  points.  Goodrich  common  rose  .'!  points  for 
the  week  and  <!  1-2  points  since  March  2.  Maxwell  Motor 
issues  quieted  down  on  Friday  and  Saturday  then  quickly 
rose,  the  common  showing  a  gain  of  2  1-4  points,  and  the 
first  preferred.  1  point. 

Firestone  common,  which  is  quoted  higher  than  any  other 
stock  on  the  local  exchange,  experienced  its  first  drop  since 
January  14,  that  of  4  points.  This  stock  has  risen  from 
M0  on  March  2  to  :«»<"..  The  preferred,  which  is  very  steadv, 
rose  2  points. 

Quotations  from  the  Detroit  Stock  Exchange  show  gains 
on  the  General  Motors  common  and  preferred  of  7  and  :i 
points,  respectively.  Maxwell  Motor  stocks  showed  fractional 
gains. 
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New  Transmission  to  Cheapen  Electric 

Dr.  Steinmetz  States  Invention  Will  Hasten 
Advent  of  $750  Car  He  Predicted  Last  Fall 


NEW  YORK  CITY,  March  24 —  A  little  less  than  a  year 
ago  Dr.  Charles  P.  Steinmetz,  are  of  the  foremost  elec- 
tric engineers  in  this  country,  speaking  at  the  national  elec- 
tric convention,  predicted  the  coming  of  1,000,00  cheap 
electric  cars  to  take  care  of  the  bulk  of  motoring  in  cities.  He 
said  that  in  his  opinion  this  large  number  of  electric  cars 
would  be  in  existence  in  less  than  10  years,  and  that  both  the 
users  and  the  central  station  interests  would  benefit  mutually. 

It  seems  that  matters  are  not  being  left  alone  by  Dr.  Stein- 
metz to  develop  by  themselves,  but  that  he  will  take  an  active 
port  in  the  production  of  the  vehicles  necessary  to  fulfill  his 
prophecy  since  he  now  announces  the  existence  of  a  simplified 
power  plant  which  is  being  perfected  under  his  direction,  and 
which  he  expects  will  play  an  important  part  in  the  difficult 
task  of  cutting  down  the  cost  of  making  an  electric  passenger 
car. 

Both  Fields  and  Armature  Revolve 

Briefly,  the  new  device  consists  of  an  axle  design  incor- 
porating the  motor,  and  with  a  minimum  of  gearing;  this 
leaving  merely  the  controller  and  battery  to  be  mounted  on 
the  car  itself.  It  is  realized  that  one  of  the  manufacturing 
difficulties  which  have  faced  electric  car  makers  is  the  big 
gear  reduction  necessary  between  the  fast  running  motor  and 
the  road  wheels.  In  the  new  apparatus  this  is  cut  in  two 
by  the  simple  notion  of  allowing  both  parts  of  the  motor  to 
revolve,  the  armature  in  one  direction  and  the  field  magnets 
in  the  opposite.  This  gives  a  shaft  speed  for  armature  or 
fields  of  1,500  r.p.m.  when  the  relative  speed  of  fields  and 
armature  is  3,000  revolutions.  In  the  complete  axle  design 
the  motor  is  located  centrally  but  its  axis  is  not  in  line  with 
the  tubular  drive  shafts  that  carry  the  road  wheels;  it  is 
parallel  thereto  but  about  an  inch  above  them.  On  the  end 
on  one  driveshaft  there  is  on  internally  toothed  ring  and 
meshing  with  this  is  a  pinion  on  the  armature  shaft,  but  on 
the  other  aide,  the  field  magnets  carry  the  ring  gear  and  the 
pinion  is  on  the  driveshaft.  This  means  that  rotation  of  arm- 
ature and  fields  in  opposite  directions  will  cause  the  road 
to  revolve  in  the  same  direction,  either  forwards  or 


backwards  according  to  the  direction  of  the  current. 

Since  one  driveshaft  is  in  connection  with  the  armature 
and  the  other  with  the  fields  there  is  no  direct  mechanical 
linkage  between  the  shafts— no  differential  that  is.  Instead, 
the  armature  can  slow  down  while  the  fields  speed  up  or  vice 
versa,  so  that  a  corner  can  be  taken  by  slowing  one  member 
and  accelerating  the  other,  but  without  affecting  the  relative 
speed  of  armature  and  field. 

While  this  arrangement  eliminates  certain  mechanical 
parts  and  might  therefore  be  made  more  cheaply  than  the 
usual  motor  and  drive,  it  is  claimed  that  greater  saving  is 
also  introduced  by  simplification  of  the  car  frame  which  has 
no  driving  stresses  to  resist  but  is  merely  a  weight  carrier. 
Also,  the  controller  is  arranged  so  that  the  motor  becomes  a 
dynamo  when  running  down  hill  and  puts  a  small  charge  back 
into  the  battery,  though  it  is  not  suggested  that  this  would 
serve  greatly  to  increase  the  radius  of  the  vehicle,  it  might 
easily  add  a  few  per  cent,  to  the  miles  obtainable  from  one 
charge. 

Battery  Is  Obstacle  to  Low  Price 

One  cannot  see  very  clearly  how  this  new  motor  construc- 
tion can,  of  itself,  serve  to  cheapen  the  car  a  great  deal. 
Quantity  production  of  electric  cars  will  not  reduce  their  cost 
as  much  as  it  reduces  that  of  gasoline  vehicles,  because  the 
most  important  port  of  an  electric — the  battery—is  already  a 
quantity  production  specialty.  Given  a  cheap  battery,  or 
means  for  doubling  the  mileage  radius  obtainable  from  a 
battery  of  given  size  would  immediately  cut  the  cost,  but  we 
cannot  yet  cheapen  the  battery  except  by  reducing  the  radius, 
and  it  is  a  debatable  point  whether  an  electric  at  whatever 
price,  would  sell  unless  its  radius  was  at  least  as  great  as 
that  of  the  present  more  expensive  cars. 

Dr.  Steinmetz  states  the  ideal  price  for  the  cheap  electric  to 
ho  about  $750  and.  in  the  light  of  the  discussion  at  the 


Philadelphia  electric  convention  last  year,  it  is  not  easy  to 
see  how  quantity  production  and  this  new  axle  alone  can  make 
this  possible.  It  is,  of  course,  conceivable  that  central  sta- 
tion interests  might  finance  a  scheme  to  sell  electric  cars 
for  practically  no  profit  on  first  cost,  and  it  might  be  a  sound 
scheme,  but  had  mechanical  difficulties  only  stood  in  the  way, 
we  should  have  had  the  $750  electric  years  ago. 

Standard  Steel  Car  Eight  and  Six 

Pittsburgh,  Pa.,  March  23— The  Standard  Steel  Car  Co., 
this  city,  one  of  the  largest  industrial  corporations  in  the 
world,  has  entered  the  automobile  field  with  two  cars,  an 
eight  at  $1,7.15  and  a  six  at  $2,100. 

The  eight-cylinder  model  uses  a  Herschell-Spillman  V  mo- 
tor, 3-  by  5-inch  bore  and  stroke,  giving  28.8  S.  A.  E.  horse- 
power, having  a  single  camshaft  with  sixteen  integral  cams, 
three-speed  selective  gearbox,  multiple-disk  clutch  with  Ra> 
bestos-faced  steel  disks,  floating  rear  axle  in  pressed  steel 
housing  and  vacuum  fuel  feed.    The   car   has  a  121-inch 


whcclbase  and  springs  are  semi-elliptic  front  and  rear,  beine 
2  1-4  inches  wide  in  front  and  2  1-2  at  the  rear.  Tires  are 
34  by  4  1-2  all  around.  The  car  is  made  in  five-  or  seven 
passenger  form. 

On  the  six,  the  bore  is  4  inches  and  the  stroke  5,  or  :tiv4 
S.  A.  E.  horsepower,  the  motor  used  being  a  T-head  type  with 
the  cylinders  cast  in  threes.  Wheel  base  is  126  inches  and 
tires  are  36  by  4  1-2.  Three-speed  gearbox,  vacuum  fuel 
feed  and  floating  rear  axle  are  also  found  on  this  car.  Spring 
are  semi-elliptic  in  front,  40  by  2  1-4  inches,  while  in  the 
rear  they  are  three-quarter  elliptic  53  1-2  by  2  1-4.  Five-pas- 
senger body  only  is  fitted. 

F.  C.  Vanderhoof  is  manager  of  the  automobile  department 
which  the  company  has  organized. 

Dudley  Tool  Co.  May  Build  Electrics 

Detroit.  Mich.,  March  24 — An  electric  cabriolet  designed 
by  the  Dudley  Tool  Co.  and  selling  at  $986  with  standard 
equipment,  has  been  constructed  for  demonstration  purposes. 
If  the  new  car  finds  favor  the  Dudley  Tool  Co.  and  the 
Menominee  Electric  Co.,  both  of  Menominee,  Wis.,  will  be 
reorganized  and  the  Dudley  company,  which  heretofore  has 
made  cyclecars,  will  devote  all  its  attention  to  the  construe 
tion  of  electrics.  The  car  has  a  wheelbase  of  100  inches  with 
standard  tread.  The  artillery  wheels  are  30  by  3  1-2.  Bevel 
drive  and  semi-elliptic  front  and  three-quarter  elliptic  rear 
springs  are  employed.  The  motor,  which  is  of  1  1-2  horse- 
power, is  made  by  the  Menominee  Electric  Co.  The  designer 
is  Henry  Tideman,  president  of  both  companies. 

Tacoma,  Wash.,  March  23 — A  consignment  from  the  East 
of  sixty-six  motor  tractors  has  arrived  here  for 
to  Vladivostock  for  military  use  by  Russia. 

Buick  Output  Sold— 42,000  Cars 

Detroit,  MiCH.t  March  23— Buick  dealers  have  been  in- 
formed by  the  Buick  Motor  Co.,  Flint,  that  the  entire  output 
for  1916,  that  is  42,000  cars,  has  been  disposed  of  and  that 
it  is  impossible  to  increase  any  one's  original  allotment. 

The  1916  Buick  models  will  be  announced  in  June  instead 
of  in  August,  as  has  been  the  custom  of  the  company  thu« 
far.  It  is  rumored  that  a  production  of  at  least  60,000  cars 
is  being  planned  or  18,000  more  than  for  the  season  1915. 

Detroit,  Mich..  March  23— The  Studebaker  Corporation 
expects  to  have  all  its  1915  cars  built  and  shipped  by  May  1 
The  1916  models  will  probably  be  announced  in  July. 

Autocar  Reduces  Chassis  Price  $200 

Abdmore,  Pa.,  March  19— The  price  of  the  Autocar  delivery 
chassis  has  been  reduced  from  $1,850  to  $1,650.  This  is  the 
third  reduction  the  Autocar  Co.  has  made  since  Januarv  1. 
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1313.  The  first  reduction  was  from  $2,150  to  $2,000  and 
then  from  $2,000  to  $1,860.  The  company  has  2,400  cus- 
tomers using  from  one  to  280  Autocars  each.  Its  business 
has  increased  33  1-3  per  cent. 

Pass  Bill  Eliminating  Compensation  Commission 

Albany,  N.  Y.,  March  22— The  MacDonald  bill,  which 
eliminates  the  Compensation  Commission  as  a  necessary  fac- 
tor in  the  payment  of  claims  under  the  Workmen's  Compen- 
sation law  which  recently  went  into  effect,  has  been  passed  by 
both  the  Senate  and  the  Assembly  at  Albany,  and  it  is  ex- 
pected that  it  will  receive  the  governor's  signature  and  thus 
become  a  law. 

Under  the  compensation  law  as  at  present  in  force,  all  pay- 
nurts  to  workmen  must  be  made  through  the  Compensation 
Commission.  The  MacDonald  bill  amends  Sections  20,  25  and 
26  of  the  law  and  provides  that  an  injured  workman,  or  in 
the  case  of  death,  his  chief  dependent,  may  present  his  claim 
to  his  employer  direct  instead  of  through  the  commission  as 
heretofore  necessary.  It  is  further  provided,  however,  that 
the  workman  may  present  his  claim  to  the  commission  if  the 
employer  rejects  it  or  if  within  10  days  after  it  has  been  pre- 
sented an  agreement  for  compensation,  signed  by  both  par- 
ties, is  not  made  and  filed  with  the  commission. 

Where  such  an  agreement  is  filed,  the  commission  is  re- 
quired to  examine  it  and  if  it  is  in  accordance  with  the  law 
to  approve  it,  when  it  becomes  an  award,  independent  of  the 
agreement;  if  it  should  differ  from  the  agreement  the  award 
of  the  commission  prevails.  The  commission  is  given  power 
to  impose  on  the  employer  a  penalty  of  not  more  than  10  per 
cent,  of  the  award  where  there  is  unfair  dealing  or  bad  faith 
on  the  part  of  the  employer  in  connection  with  the  settle- 
ment. 

Should  the  employer  be  insured  either  with  the  State  Fund 
or  with  a  casualty  company  reimbursement  from  either 
agency  is  provided  for  in  the  bill  for  any  amount  paid  to  nn 
injured  employe,  or  to  his  dependents  in  case  of  death, 
upon  presentation  of  proper  receipts  for  the  money  paid.  As 
the  law  is  at  present,  intentional  default  of  payment  of  com- 
pensation claims  on  the  part  of  an  employer  would  entail  a 
penalty  of  50  per  cent,  of  the  entire  amount  of  compensation; 
under  the  MacDonald  hill  this  is  reduced  to  10  per  cent, 

Albany,  N.  Y.,  March  23— The  bill  appropriating  $425,000 
for  expenses  of  the  Workmen's  Compensation  Commission  un- 
til October  1,  was  signed  today  by  Governor  Whitman. 

Patentee  Cannot  Fix  Retail  Sales  Price 

New  York  City,  March  24— The  substance  of  a  decision 
handed  down  yesterday  by  Judge  Hand  of  the  U.  S.  District 
Court  for  the  southern  district  of  New  York,  indicates  that 
under  the  patent  law  the  patentee  has  not  the  right  to  fix 
the  price  at  which  a  patented  article  shall  be  sold  at  retail. 
This  decision  will  be  of  the  greatest  importance  to  manufac- 
turers who  have  dictated  the  ultimate  price  at  which  their 
patented  articles  must  be  retailed  as  it  means  that  if  the 
dealer  desires  he  may  sell  the  patented  article  at  any  price 
at  which  he  sees  fit.  In  arriving  at  his  decision.  Judge 
Hand  referred  to  the  now  famous  Sanatogen  case,  in  which 
the  patented  article  was  sold  for  less  than  its  agreed  price 
and  the  courts  upheld  the  right  of  the  dealer  to  do  so.  The 
present  case  is  a  suit  brought  by  the  Victor  Talking  Machine 
to  restrain  R.  H.  Macy  &  Co.  from  selling  phonographs  and 
records  at  a  lower  price  than  that  fixed  by  the  Victor  com- 
pany. The  case  was  tried  in  the  U.  S.  District  Court  for 
the  southern  district  of  New  York. 

Cleveland,  O.,  March  23— In  reporting  the  decision  of 
Judge  Clark  sustaining  the  complaint  of  Wm.  B.  Hanlon 
against  the  Rauch  &  Lang  Carriage  Co.  on  the  Hanlon  wind- 
shield patent.  The  Automobile  of  March  11  stated  that  the 
National  Automobile  Chamber  of  Commerce  was  a  co-de- 
fendant. This  was  an  error  of  the  correspondent,  as  the 
record  shows  that  an  effort  to  have  the  N.  A.  C.  C.  brought 
into  the  Huit  as  a  co-defendant  was  overruled  by  the  court. 
Subsequently  an  independent  suit  by  Wm.  B.  Hanlon  against 
the  N.  A.  C.  C.  was  dismissed  by  the  court. 

Car  Registrations  Transferable  in  N.  J. 

Trenton.  N.  J..  March  23 — Under  an  act  just  passed  bv 
the  New  Jersey  State  Legislature,  a  car  registration  mar 
not  only  be  transferred  as  at  present  from  one  owner  to  an- 
other, for  the  same  car,  but  may  be  transferred  from  one 
car  to  another  by  the  original  holder  of  the  registration.  In 
transferring  from  car  to  car,  the  applicant  must  pay  a  trans- 
fer fee  of  $1.  and  surrender  the  original  registration  card. 


If  the  new  car  belongs  to  a  higher  class  of  horsepower  than 
the  car  originally  registered  not  only  the  transfer  fee  of  $1 
must  be  paid,  but  the  difference  between  the  fee  paid  orig- 
inally and  that  due  if  the  automobile  be  properly  registered 
in  a  higher  class. 

Licenses  will  be  issued  on  and  after  December  1  of  year, 
such  licenses  not  to  be  used  until  January  1  of  the  succeeding 
year  and  hereafter  only  the  licenses  of  the  1  year  may 
be  used  during  the  month  of  January,  namely,  the  license  of 
the  current  year. 

Hearing  Held  on  Truck  Limitations 

New  York  City,  March  20 — The  Mayor's  Committee  on 
Street  Traffic  and  Safety  of  New  York  City,  met  on  March 
19  at  the  Craftsman  Bldg.,  6  East  Thirty-ninth  street,  this 
city,  for  the  purpose  of  hearing  arguments  for  or  against  the 
limitation  of  sire,  speed,  and  weight  of  motor  trucks  anil 
horse  wagons. 

It  was  shown  that  the  limitation  of  the  size  and  carrying 
capacity  of  motor  trucks  was  directly  contrary  to  the  basic 
principles  of  progress  und  efficiency  in  that  the  history  of 
transportation  since  before  the  Romans  has  been  one  of 
carrying  larger  and  yet  larger  loads  per  unit  at  ever-increas- 
ing speed.  It  was  brought  out  forcefully  that  the  limit  of  28 
feet  in  length  meant  that  a  large  portion  of  the  horse  ve- 
hicles, which,  including  the  length  of  the  horses  and  the  poles, 
are  longer  than  the  average  motor  truck,  would  have  to  be 
discarded  and  the  loads  they  carry  placed  on  a  greater  num- 
ber of  smaller  drays.  Such  limits,  it  was  represented,  meant 
the  increase  in  the  number  of  traffic  units,  with  therefore 
enormously  increased  haulage  cost  and  unbearable  increase 
in  traffic  congestion;  which  could  not  but  react  disastrously 
on  the  welfare  of  business  generally  and  on  the  cost  of  living 

The  hearing  was  adjourned  until  an  indeterminate  date  in 
the  latter  part  of  April. 

N.  A.  C.  C.  Fights  Truck  Weight  Restriction 

St.  CLAIRSV1LLE,  O.,  March  22 — The  Court  of  Common 
Pleas  in  this  city,  having  upheld  the  Mayor  of  Belmont  in 
fining  Roy  Lake  $200  for  driving  his  truck  through  Belmont, 
the  case  is  to  be  brought  before  a  higher  court  by  the  Adams 
Bros.  Contracting  Co.,  Zanesville.  The  Adams  Company  i." 
the  employer  of  Lake,  and  the  specific  ordinance  of  Belmont 
that  he  violated  is  one  limiting  to  10,000  pounds  the  combined 
weight  of  trucks  and  load  that  may  be  driven  over  the 
Belmont  streets.  The  National  Automobile  Chamber  of  Com- 
merce is  co-operating  with  the  Adams  company  in  fighting 
the  case,  it  being  felt,  that  should  this  local  ordinance  be 
upheld  the  use  of  motor  trucks  of  over  2-ton  capacity  would 
be  subject  to  restriction  by  any  town  or  village  that  saw 
fit  to  pass  prohibitory  ordinances. 

Columbus,  O.,  March  19— The  officials  of  the  Ohio  Auto- 
mobile Assn.,  have  served  notice  on  the  legislature  that  unless 
the  hill  requiring  all  vehicles  to  carry  lights  at  night  is 
adopted,  a  suit  will  lie  started  to  test  the  constitutionality 
of  the  automobile  license  law.  It  is  believed  that  the  law 
is  unconstitutional,  but  automobilistc  generally  have  not 
raised  the  question.  The  light  bill  was  passed  by  the  Ohio 
senate  but  defeated  by  the  farmer  vote  in  the  house  of  repre- 
sentatives. 

The  officers  of  the  Columbus  Chauffeur's  Assn.,  with  the 
co-operation  of  similar  organizations  in  other  parts  of  the 
state,  have  launched  an  action  to  test  the  constitutionality 
of  the  law  licensing  chauffeurs.  It  is  claimed  that  the  present 
law  is  discriminatory,  as  it  compels  professional  chauffeurs 
to  submit  to  an  examination,  while  owners  of  automobiles 
can  drive  their  cars  without  such  an  examination. 

Erie  Suspends  Proposed  Ferry  Increases 

Washington,  D.  C,  March  2.5— The  recent  increase  in 
ferry  rates  proposed  by  the  Erie  Railroad  has  been  sus- 
pended by  the  Interstate  Commerce  Commission  for  4  months 
to  July  23,  to  allow  time  for  hearings.  The  proposed  changes 
would' impose  a  charge  of  10  cents  each  for  horses,  automo- 
biles and  cattle,  instead  of  6  cents,  as  at  present,  and  25 
cents  for  business  wagons  and  trucks,  horse  drawn,  up  to 
2,000  pounds,  with  an  additional  charge  of  5  cents  per  ton 
and  another  additional  charge  of  5  cents  for  each  2  feet  in 
length  over  11  feet,  instead  of  the  existing  rate  of  18  cents 
on  all  trucks. 

Baltimore,  Md.,  March  20— Strong  and  blinding  headlights 
on  motor  vehicles  are  to  go  into  the  discard  in  Baltimore  on 
July  1.  An  ordinance  prohibiting  these  lights  is  now  on  its 
way  through  the  City  Council  and  is  being  highly  commended. 
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Used  Car  Report  Is 
Nationalized 

Covers  Seven  of  the  Twelve  Zones  into 
Which  U.  S.  Has  Been  Divided 
— Lists  145  Makes 

NEW  YORK  CITY,  March  22— The  Used  Car  Central 
Market  Report  of  the  Chicago  Automobile  Trade 
Assn.  has  made  its  appearance  in  nationalized  form;  the 
data  covers  seven  of  the  twelve  zones  into  which  the  United 
States  has  been  divided  and  it  is  hoped  within  the  next 
months  to  have  the  figures  in  hand  for  statistics  covering 
the  remaining  divisions. 

The  page  arrangement  is  considerably  different  from  that 
of  the  original  Chicago  report.  Across  the  top  are  the 
headings  of  the  zone  columns,  beneath  which  are  the  names 
of  the  central  cities  in  each  zone.  The  "As  Is,"  "Partial 
Overhauled,"  "Rebuilt"  and  "As  Is  Appraised"  nomenclature 
i-  retained  and  means  the  same  as  in  the  old  reports. 

The  prices  in  the  case  of  actual  sales  are  the  averages  of 
all  the  sales  of  a  particular  model  in  the  zone  in  question; 
at  the  extreme  right  is  the  average  price  for  the  whole 
I'niied  Stales.  To  show  the  number  of  sales  upon  which 
•  lie  average  is  based  for  the  whole  United  Slates  certain 
letters,  placed  after  the  price,  indicate  the  number  of  sales; 
they  are:  a,  5  and  under;  n,  (>  to  10;  u,  II  to  la;  v,  If!  to  20; 
g,  21  to  25;  x,  over  25.  The  present  number  includes  more 
than  8.000  used  car  sales,  made  during  the  last  '&  months 
of  11114. 

In  the  case  of  11*14  cars  no  appraisal  value  is  given;  it 
was  found  upon  investigation  that  less  than  2  per  cent,  of 
the  1014  cars  were  sold  as  used  during  the  third  (matter  of 
1014,  so  that  an  appraisal  on  this  basis  would  not  nave  been 
fair.  Dealers  are  advised  to  make  such  sales  on  the  cus- 
tomer's account  or  consider  each  car  on  its  own  merits. 

No  appraisal  is  made  on  enclosed  bodies  because  of  the 
great  variety  of  style  and  price. 

Subscriptions  to  the  list  are  S24  a  year— for  four  issues — 
but  in  clubs  of  twelve  or  more,  through  manufacturer's  or- 
ganizations or  otherwise,  a  price  of  $12  is  made. 

The  latest  list  covers  VAl  makes  of  gasoline  pleasure  car 
and  fourteen  electrics.  The  zones  which  have  not  thus  far 
been  listed  in  the  book  are,  with  their  central  cities:  6, 
Atlanta;  8,  St.  Louis;  9,  Minneapolis;  II,  Dallas;  12,  San 
Francisco. 

Chand  Ra  I'll  is,  Mich.,  March  22 — The  Michigan  Auto- 
mobile Owners'  Assn.  which  was  organized  a  few  days  ago 
has  elected  H.  B.  Webber,  Ionia,  as  its  president;  P.  T.  Col- 
grove,  Hastings,  vice-president  and  H.  J.  Kennedy,  Ionia, 
secretary-treasurer.  The  board  of  directors  includes  V.  W. 
Blair,  and  II .  H.  Smith.  Detroit;  H.  E.  Wilson.  Grand  Rapids; 
G.  E.  Nichols,  Ionia:  B.  F.  Hall,  Belding  and  P.  T.  Colgrove. 
Hastings.  E.  P.  Whitney,  Grand  Rapids,  has  been  chosen 
as  general  counsel. 

The  principal  object  of  the  new  association  is  to  maintain 
an   inter-insurance  exchange  among  bona  fide  automobile 


owners  in  the  state  of  Michigan.  It  appears  that  the  co- 
operative plan  as  to  the  automobile  insurance  resulted  in  a 
saving  of  51  per  cent,  to  California  owners  and  of  44  per  cent, 
to  those  members  of  the  association  in  Kansas  City. 

Headquarters  are  in  the  Houseman  building,  this  city.  An 
office  will  however  be  opened  soon  in  Detroit. 

Detroit,  Mich.,  March  25— One  hundred  and  twenty  Mich- 
igan Studebaker  dealers  met  at  a  convention  at  the  plant 
of  the  Studebaker  Corp.,  this  city,  last  Friday,  the  object 
being  to  enable  as  many  of  the  state  dealers  as  possible 
to  get  acquainted  with  each  other.  Sales  manager  E.  R. 
Benson  presided  and  the  Studebaker  sales  policy  and  business 
details  were  discussed;  suggestions  were  made  as  to  what 
can  be  done  to  improve  business  and  give  more  service. 
Following  the  convention  the  dealers  were  tendered  a  ban- 
quet at  the  Tuller.  The  opinion  was  practically  ununitnous 
that  business  is  better  in  all  territories  than  at  any  time 
during  the  last  few  years  and  that  the  future  outlook  is 
most  encouraging. 

Buffalo,  N.  Y..  March  22— At  the  annual  meeting  of  the 
Automobile  Dealers'  Assn.  of  New  York  State  which  was 
held  in  Buffalo,  N.  Y.,  on  March  18,  all  of  the  directors  were 
re-elected  with  the  exception  of  the  Director  representing 
Rochester.  No  delegate  for  this  city  having  been  named. 
The  directors  include:  R.  E.  Brown,  Buffalo ;  C.  D.  Hakes, 
Albany;  R.  H.  Johnston,  New  York  City;  G.  H.  Norris,  Syra- 
cuse; II.  L.  Carpenter.  Brooklyn,  N.  Y.;  Emanuel  Lascaris, 
New  York  City,  and  H.  J.  Hartwell,  Troy. 

I  lodge  London  Agency  Not  Closed 

Detroit.  Mich.,  March  2.'5— An  item  appearing  in  The 
Ai'Tumurilk  of  March  11,  stated  that  Guy  Lewin  nad  taken 
the  Dodge  Bros,  agency  for  London.  This  was  incorrect  as 
the  agency  for  that  city  has  not  yet  been  closed. 

Vulcan  Insurance  Lowers  $1,500  Car  Rates 

New  York  City,  March  20 — Reduced  rates  on  automobile 
insurance  have  been  promulgated  by  the  Vulcan  Insurance 
Co.,  this  city,  applying  to  cars  selling  under  si, 5 int.  Policies 
including  theft  and  valuation  clauses  now  carry  a  rate  of 
I  1-2  percent,  for  new  cars  instead  of  1  3-4;  for  last  year's 
cars  unde?  $1,500  list,  the  rate  has  been  cut  from  2  :l-4  to 
I  1-4. 

Toronto,  Ont..  March  20— The  increasing  nimber  of  auto- 
mobiles in  the  province  led  the  Mutual  Fire  Underwriter's 
Assn.  of  Ontario  to  discuss  the  insurance  of  them  at  the 
thirty-third  annual  convention. 

It  was  decided  that  automobiles  should  not  be  insured  for 
more  than  1  year  at  two-thirds  of  actual  va'ue,  and  the 
premium  should  not  be  less  than  $1  per  $100  per  annum. 

Pan-American  Road  Congress  September  6 

New  York  City,  March  22 — Preliminary  plans  were  com- 
pleted at  a  meeting  in  Montpelier,  Vt.,  on  March  IS,  for  what 
promises  to  be  the  largest  gathering  of  good  roads  advocates 
ever  held.  This  meeting  will  be  held  at  the  Panama-Pacific 
International  Exposition,  and  will  be  known  as  the  Pan- 
American  Road  Congress.  It  will  be  under  the  joint  auspices 
of  the  American  Road  Builders'  Assn.  and  the  American 


Row  of  tight-cylinder  Cadillac  chaatla  ready  for  teatlng  and  body   fitting.     The  company  la  building  100  can  a  day 
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Highway  Assn.  The  tentative  date  selected  is  that  of  the 
week  of  September  6. 

The  plans  for  the  forthcoming  congress  will  be  handled  by 
an  executive  committee  of  five.  This  committee  is  made  up  of 
Governor  C.  W.  Gates  of  Vermont,  chairman;  W.  W.  Crosby, 
former  State  Highwuy  Engineer  of  Maryland  and  E.  L. 
Powers,  Editor  of  G'oorf  Rond*.  representing  the  American 
Road  Builders'  Assn.,  and  .).  H.  Mat-Donald,  former  State 
Highway  Commissioner  of  Connecticut,  and  J.  E,  Penny 
backer,  Chief,  Division  of  Economics.  U.  S.  Office  of  Pubfic 
Koads,  representing  the  American  Highway  Assn. 

Fiat  Building  Trucks  for  Italian  Government 

New  York  City,  March  22— Joe  Joseph,  of  the  Fiat  Auto- 
mobile Co.,  returned  on  March  16  after  a  5-wcck's  visit  to 
Italy.  The  Fiat  factory  in  Turin,  he  reports,  is  producing 
motor  trucks  and  other  material  in  enormous  quantities  for 
the  government,  the  output  of  motor  vehicles  reaching  close 
to  the  1,000-a-month  mark.  Such  production  would  be  im- 
possible without  the  help  of  the  Poughkeepsie  factory,  which 
is  building  motors,  transmissions  and  other  parts  as  fast 
as  possible  and  shipping  them  to  Italy  for  assembly. 

To  Build  Chassis  for  the  Trade 

Pontiac.  MlCH.,  March  22 — The  Pontine  Chassis  Co.,  of 
Pontine,  Mich.,  has  been  incorporated  under  the  laws  of 
Michigan  with  an  authorized  capital  of  $100,000  for  the  man- 
ufacture of  automobile  chassis  for  the  trade.  Besides  a  num- 
ber of  Pontiac  and  Detroit  capitalists  the  incorporators 
include:  R.  A.  Palmer,  Pontiac,  former  general  manager  of 
the  Cartercar  and  Oakland  companies;  Robert  Perkins,  of 
the  Massnick-Phipps  Co.,  Detroit,  and  H.  II.  Brooks,  formerly 
general  sales  manager  of  the  Marathon  Motor  Works.  Nash- 
ville, Tenn.,  and  recently  general  sales  manager  and  secre- 
tary of  the  HerfT-Brooks  Corp.,  Indianapolis,  Ind. 

Hans  Equipment  To  Be  Reorganized 

EaCrosse,  Wis..  March  18— Reorganization  of  the  Hans 
Motor  Equipment  Co.  and  the  saving  of  the  factory  to  this 
city  are  assured  by  an  agreement  entered  into  between  Trus- 
tee D.  G.  MacMillan  and  P.  M.  Gelatt,  and  the  preferred 
stockholders  of  the  corporation,  at  «  recent  meeting. 

As  a  result  of  the  agreement  the  preferred  stockholders 
will  retain  their  interest  in  the  plant,  without  investing 
any  additional  money,  and  the  factory  will  continue  to  oper- 
ate,  under  the  management  of  Mr.  MacMillan  and  Mr.  Gelatt. 
They  have  acquired  the  interests  of  J.  H.  Hans,  president, 
and  Edmund  Hans,  vice-president. 

Articles  of  incorporation  of  a  new  company  are  now  being 
drafted.  The  National  Gauge  and  Equipment  Co.  is  expected 
to  bo  the  name  decided  on.  The  factory  is  now  operating 
with  100  employees.  The  plant  will  continue  to  manufacture 
gauges  and  automobile  appliances. 

Reading,  Pa.,  March  18 — J.  D.  Esterly  has  been  ap- 
pointed a  receiver  for  the  Oakhrook  Motor  Mfg.  Co.,  this 
city.  This  company  manufactures  cyclecar  motors.  W.  F. 
Young,  the  plaintiff,  is  a  stockholder  of  the  company  and  a 
creditor  to  the  extent  of  $9,849.  The  action  has  been  taken 
to  preserve  the  assets  for  the  benefit  of  the  creditors. 

New  York  City,  March  22— John  L.  Poole,  European 
sales  manager  of  the  Hupp  Motor  Cur  Co.,  Detroit.  Mich.. 
with  headquarters  in  Paris,  France,  reports  that  he  has 
sold  over  100  cars  per  month  since  October,  1914,  which  is 
under  his  regular  trade,  and  not  included  in  his  war  orders. 

Columbus  Track  Races  May  1*> 

Coi.l  MRl'S.  O.,  March  22 — The  dates  for  the  Columbus 
race  meeting  has  been  definitely  fixed  at  May  lii  and  H". 
by  the  contest  committee  of  the  Columbus  Automobile  Club 
of  which  C.  C.  Janes  is  chairman.  The  program  for  the 
2  days  will  consist  of  5,  10,  IS,  2S,  50  and  100-mile  rnres. 
It  has  been  decided  not  to  hold  a  200-mile  race  as  in  former 
years. 

New  York  CrTY,  Mnreh  23 — Evcrard  Thompson,  Graduate 
Manager  of  the  Yale  Ticket  Bureau,  will  resign  to  become 
manager  of  the  Shcepshead  Bny  motordrome.  He  will  also 
take  charge  of  the  construction  work  of  the  arena,  which 
will  include  a  2-mile  track  and  accommodations  for  200,000 
spectators  with  seats  for  half  that  many. 


Plan  $50,000  Exposi- 
tion Road  Race 

Grand  American  Sweepstakes  To  Be 
Held  in  October— No  Piston 
Displacement  Limit 

CHICAGO.  March  22 — Encouraged  by  the  attendance  at 
the  Grand  Prize  and  Vanderhilt  Cup  races  of  1915, 
officials  of  the  Panama-Pacific  exposition  are  planning  to 
promote  a  third  road  race  on  the  exposition  course  in  Octo- 
ber anil  in  order  to  attract  the  star  drivers  of  this  country 
and  Europe,  will  hang  up  a  purse  of  $50,000,  the  largest 
ever  ottered  for  a  road  race. 

This  war.  the  announcement  brought  from  San  Francisco 
lo  Chicago  bv  A.  J.  Hill,  manager  of  the  Peugeot  Auto  Im- 
port Co.  of  New  York  City,  who  accompanied  Dario  Resta, 
winner  of  the  Grand  Prize  and  Vanderbilt  cup,  from  the 
Pacific  coast  and  stopped  over  in  this  city  Saturday  when  he 
and  the  triumphant  Italian  were  guests  of  honor  at  a 
luncheon  given  at  the  Chicago  Automobile  Club  by  Edward 
IK-ffield.  Chicago  manager  of  the  Thermoid  Rubber  Co. 

The  $.~>0,000  fall  race  will  be  called  the  Grand  American 
Sweepstakes  and  will  be  open  to  the  cars  and  drivers  of 
the  world.  No  piston  displacement  limit  will  l>e  placed  on 
the  entries  and  much  the  same  rules  will  apply  as  now  pre- 
vail in  the  grand  prize.  William  I..  Hughson,  chairman  of 
the  racing  board  of  the  exposition,  plans  to  come  to  Indianap- 
olis for  the  SOO-mile  race  in  order  to  induce  the  foreign 
drivers  to  remain  in  this  company  for  the  Exposition  contest. 

If  the  exposition  authorities  decide  to  hold  such  a  race 
the  course  will  be  improved. 

Oldfield  and  Carlson  Win  at  Tucson 

TtTsoN,  Ariz..  March  20.- -Following  up  their  victory  in 
the  Venice  race  a  few  davs  before,  the  veteran  Barney  Old- 
field,  and  his  team  mate  Billv  Carlson,  both  in  Maxwells, 
finished  one,  two  in  the  100-mile  road  race  staged  in  Tucson, 
Ariz.,  on  Saturday,  March  20.  Oldfield  averaged  better  than 
ti7  miles  an  hour  over  a  dusty  4-mile  desert  course  and 
Oldfield  made  no  stops.  He  used  Firestone  tires.  R.  H.  De- 
lano's Moon  was  third.    Nine  cars  started. 


Only  30  Stop*  in  Venice  Race 

Venice,  Cau.  March  24 — A  non-stop  record  was  established 
last  week  by  Barney  Oldfield,  winner  of  the  300-mile  Venice 
race,  when  he  succeeded  in  going  through  the  race  without 
having  gone  to  the  pits  once  nor  having  stopped  on  any  part 
of  the  course.  He  also  drove  throughout  the  race  without 
shifting  a  gear.  His  Maxwell  was  equipped  with  Bosch  mog- 
neto.  Rajah  plugs.  Master  carbureter,  Firestone  tires,  Oil- 
zum,  Houk  wheels  and  Boyce  motometer. 

During  the  entire  race  there  were  but  thirty  stops  made 
at  the  pits.  Oldfield's  pit  was  the  only  one  that  was  not  vis- 
ited during  the  day. 

Rickenbacher's  only  stop  was  the  one  that  cost  him  his 
place  in  the  race. 

Carlson  made  hut  one  stop  and  in  less  than  10  seconds  had 
filled  up  with  oil  and  gas. 

Ruckstell's  10-minute  stop  was  the  longest  of  any  during 
the  day. 

Most  of  the  stops  were  just  for  water  and  oil  although 
Durant  in  the  Chevrolet  was  called  in  with  n  broken  rocker 
arm  once.  I.e  Cain  stopped  once  to  take  on  water  before  he 
went  out  in  the  fifth  lap  with  a  broken  radiator,  making 
three  stops  in  nil. 

Grant  made  a  stop  in  the  eleventh  lap  to  change  a  set  of 
spnrk  plugs  and  he  was  an  unfortunate  from  that  moment. 

Cadwell  made  a  number  of  visits  to  his  pit  durinir  the 
time  that  he  was  in  the  race  and  Dishrow  was  in  three  times. 

Lewis  stopped  for  oil  and  gas  on  his  fiftieth  lap,  his  onlv 
stop  in  ninety-six  rounds.  The  Parsons  Special  stopued  in 
the  twenty-fifth  and  again  in  the  sixty-sixth,  the  lap  before 
he  went  out.  The  first  stop  was  to  take  on  oil  and  the  sec- 
ond was  for  a  motor  adjustment. 

Eddie  Hearne  in  the  Case  went  half  wav  through  the  race 
before  he  was  forced  to  stop  at  the  pits.  He  took  on  oil  and 
gas,  then  was  in  with  oil  line  trouble  later  which  was  respon- 
sible for  his  losing  the  race. 
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New  Jitney  Buses 


Studebaker,  Koehler  and  Kissel 

Special  Vehicles  of  This  Type 


Q  TL'hEHAKER  has  recognized  the  import- 
Kf  ance  of  the  jitney  bus  movement,  und  to 
meet  the  demand  for  a  vehicle  specially  de- 
signed for  the  service  has  added  a  Transpor- 
tation Model,  so  called,  to  its  line.  Mechan- 
ically it  adheres  to  standard  Studebaker  prac- 
tice, but  to  care  for  the  increased  loads  is  more 
strongly  built,  the  rear  construction  in  par- 
ticular being  designed  for  heavier  work  than 
usual. 

Fourteen  passengers  can  be  seated  comfortably  in  the  body 
of  this  car.  Entrance  and  exit  are  by  the  front  door  only, 
which  is  on  the  right  side  and  is  controlled  by  an  opening: 
and  closing  lever  in  front  of  the  driver  who  sits  on  the  left. 
Standard  center  control  is  used. 

The  body  is  carried  on  sills  placed  both  lengthwise  and 
crosswise  of  the  chassis.    There  is  only  a  16-inch  step-up 


Exterior  and   Interior  view*  of  the  new   Studebaker  Jitney  but 


to  the  floor.  A  sanitary  floor  of  wooden  grids  covers  the 
floor  of  the  body.  All  seats  are  leather  upholstered.  They 
are  16  inches  deep  and  the  backs  are  18  inches  high.  The 
body  is  »i0  inches  in  inside  width,  which  gives  ample  knee 
room  for  all  passengers. 

Electric  dome  lights  give  a  brilliant  illumination  at  night 
and  the  windows  may  be  removed  in  pleasant  weather.  The 
driver's  window  is  clear  vision,  rain  vision,  and  ventilating. 

The  standard  Studebaker  four  motor  of  3  1-2-inch  bore 
and  5  inch  stroke  is  used.  The  Studebaker-Wagner  electrical 
system,  the  Willard  storage  battery,  the  Remy  ignition  and 
the  Studebaker  carbureter  are  the  chief  motor  accessories. 

A  25-gallon  gasoline  tank  is  carried  in  the  rear,  and  feeds 
to  the  carbureter  throuj;h  the  Stewart  vacuum  system. 

The  wheclbase  is  116  inches  which  is  8  inches  longer  than 
the  Studebaker  delivery  car.  The  pressed  steel  frame  is  5 
inch  channel  section.  Large  Timken  bearings  are  used 
throughout  the  chassis.    The  gear  ratio  is  4.6  to  1. 

Tires  are  Goodrich  H5  by  a  with  a  spare  on  the  side.  The 
bus  sells  for  $1.L''!">  complete.  It  is  finished  in  an  olive  green 
with  red  wheels. 


Above — The  new  tltney  bus  built  by  M.  J. 
Koenler  A  Co..  Newark,  N.  J.,  which  hat 
been  placed  In  service  In  that  city.  Thla  la 
mounted  on  the  Koehler  truck  chaeels  and 
i*  a  pay  at  you. enter  design.  The  distant 
between  enda  of  the  run  la  3.1  milee.  and 
It  la  figured  that  a  paying  baala  la  reached 
with  fifteen  passengers  per  trip 

Right — Kiaael  Jitney  bus  used  by  the  stu- 
dents of  Compton  Union  High  School.  Comp 
ton,  Cal.    This  Is  an  excellent  example  of 
the  carrying  power  of  machines  of  this  type 
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Developments  in  the  Jitney  Bus  Field 


pOLUMBUS,  O.,  March  19— The  jitney  bug  idea  is  still 
W  rapidly  developing  in  the  state  of  Ohio.  It  first  ap- 
peared in  the  larger  cities,  but  later  on  smaller  munici- 
palities and  even  towns  and  villages  are  enjoying  bus  serv- 
ice. One  of  the  features  is  the  fact  that  bus  lines  are  being 
established^  between  cities  and  suburbs  or  surrounding  towns. 
This  is  being  done  often  in  competition  with  traction  lines. 
Everywhere  the  jitney  bus  is  a  thorn  in  the  side  of  the 
street  car  lines.  Steps  are  being  taken  by  the  officials  of 
several  of  the  traction  systems  to  combat  the  jitneys,  hut 
so  far  their  efforts  have  not  been  very  successful. 

In  many  cases  the  fare  is  higher  than  a  nickel,  although 
the  nomenclature  of  the  jitney  bus  still  clings  to  the  move- 
ment. The  higher  price  is  readily  paid  by  passengers  who 
prefer  the  bus  to  the  glower  and  unsanitary  street  cars. 

In  Columbus  the  buses  are  meeting  with  better  success 
than  at  the  start.  • 

Buses  have  made  their  appearance  in  Akron,  <).,  with  a 
large  number  of  private  owners.  Service  has  been  inaug- 
urated from  the  down-town  district  to  the  suburbs.  Many 
of  the  workers  in  the  rubber  plants  are  patrons. 

The  Ohio  Electric  Railway  Co.  is  to  have  competi- 
tion between  Columbus  and  Reynoldsburg,  a  small  town  east 
of  the  Buckeye  Capital.  The  Reynoldsburg  Transportation 
Co.  has  been  chartered  under  Ohio  laws  and  an  hourly  serv- 
ice both  ways  will  be  established  at  once. 

Reports  from  Lima,  O.,  show  that  the  truck  factories  in 
that  place  have  been  compelled  to  turn  down  orders  for 
jitney  buses.  This  is  due  to  the  large  number  of  orders 
which  are  on  the  books  of  the  companies.  Orders  for  100 
buses  from  Boston  and  fifty  buses  from  New  Orleans  were 
turned  down. 

Milwaukee  Jitney  Operators  Organize 

Milwaukee,  Wis.,  March  13— In  the  short  space  of  l 
month,  Milwaukee's  jitney  bus  industry  has  grown  to  com- 
paratively large  proportions  and  hardly  a  day  passes 
without  the  issue  of  at  least  one  license  to  operate  a  bus. 
The  jitney  bus  owners  have  already  formed  an  association 
for  mutual  benefit  and  is  even  now  planning  a  system  of 
transfers  or  interchange  of  passengers. 

On  March  15  the  city  of  Milwaukee  had  issued  licenses 
to  fifty-seven  owners  of  cars  for  purely  jitney  service.  The 
license  costs  $10  annually  and  is  the  same  that  covers  taxicab 
and  other  car-for-hire  operation.  At  this  time  licenses  are 
granted  for  $5  for  the  short  term,  all  grants  expiring 
Jaly  1. 

About  50  per  cent,  of  the  jitneys  in  operation  in  Milwaukee 
are  Fords.  The  list  of  machines  shows  nearly  fortv  different 
makes,  among  them  two  Wintons,  two  Locomobiles,  two 
Mitchells,  three  Ramblers  and  other  makes  of  considerably 
higher  power  and  more  weight  than  the  Ford.  Several 
Ford  jitney  operators  claim  to  average  a  gross  revenue  of 
$25  per  day  of  12  hours. 

Concord.  Mass.,  March  20 — New  England  appears  to  be 
adopting  the  iitney  bus  gradually,  but  surely.  Lines  are 
operating  in  Portland,  Me.,  and  a  company  has  been  organ- 
ized in  Providence,  R.  I.,  which  will  beein  operating  a  system 
of  automobile  coach  lines  in  April.  The  cars  will  each  seat 
twenty-one  persons.  Independent  cars  to  the  number  of  200 
are  already  licensed  to  run  in  the  streets  of  Providence. 

Tn  Boston  several  buses  have  for  some  time  been  run 
between  the  Commonwealth  Fish  Pier,  South  Boston,  and 
the  foot  of  State  street,  on  Atlantic  avenue.  The  district 
about  the  nier  has  no  convenient  electric  service.  There 
are  two  Velie  buses,  of  the  front  entrance,  prepayment  tvpe. 
each  accommodating  eighteen  persons.  Trips  are  mnde  on  a 
20  minute  schedule,  the  distance  being  about  a  mile.  The 
fare  is  5  cents  and  the  running  time  7  minutes.  As  manv 
as  400  passengers  a  day  per  car  have  been  carried.  Besides 
the  two  Velies.  there  are  three  Autocars,  each  accommodat- 
ing eight  to  twelve  passengers. 

At  Lynn,  Mass.,  five  large  motor  buses  are  in  regular 
operation  on  fixed  routes,  each  one  paralleling  street  car 
lines.  There  are  three  nineteen-seat  Federal  cars,  a  sixteen- 
seat  Autocar,  and  a  nineteen-seat  Universal.  All  the  vehi- 
cles are  operated  individually,  each  by  its  owner. 

One  operator  reports  that  1.000  passengers  a  week  is 
about  the  average  number  of  fares  of  each  of  the  vehicles. 
The  daily  run  in  each  case  is  about  90  miles. 


Thrive  in 


Besides  the  cities  mentioned,  automobile  buses  are  also 
operated  between  Greenfield  and  Turner's  Falls,  Mass.  Here 
their  route  does  not  parallel  the  street  car  line. 

Another  successful  line  is  being  operated  between  Salem 
and  Peabody,  Mass.  Here  two  cars  make  a  circuit,  every 
trip  in  the  opposite  direction  from  the  last. 

Claims  Minimum  Daily  Profits  of  $4 

Des  Moines,  Ia.,  March  22—  Replying  to  the  De*  Moines 
City  Railway  Co.  and  other  interests  which  have  predicted 
that  the  jitney  bus  will  prove  a  failure  in  Des  Moines.  G.  A. 
Fosdick,  a  local  jitneer,  has  made  a  statement  to  the  press 
which  is  in  part  as  follows: 

"I  have  an  Oakland  five-passenger  car,  1!)U  Model  30,  for 
which  I  took  out  a  city  taxi  license,  and  have  lieen  operating 
as  a  jitney  27  days.  I  have  driven  about  3,000  miles  and 
have  taken  in  $270.70,  or  a  fraction  over  $10  a  day,  mostly 
in  nickels,  with  a  few  25-cent,  50-cent,  and  $1  special  drives 
mixed  in.  I  use  about  $1.25  worth  of  oil  and  gasoline  per 
day  and  figure  $2  a  day  for  tires.  The  other  expense,  such 
as  accidents  and  repairs,  are  hard  to  figure  for  a  short 
period,  but  if  I  allow  myself  wages  of  $4  per  day,  I  would 
have  left  $2.75  per  day  or  $8fi0.75  for  the  313  working  days 
in  the  year  for  repairs  and  deterioration." 

FlNPLAY.  O.,  March  22— Nearly  every  town  and  city  in 
Northwestern  Ohio  has  its  jitney  buses  now,  and  all  of  them 
appear  to  be  making  good.  Among  the  big  propositions  in 
this  direction  is  a  jitney  line  between  Tiffin,  Fremont  and  Port 
Clinton.  Motor  trucks  carrying  fifteen  people  and  a  2-hour 
service  between  the  places  has  been  planned. 

Danville,  III.,  March  22 — Four  jitney  bus  routes  are 
now  in  operation  in  Danville,  Barktnan  and  Gast,  operating 
the  Lincoln  park  line  report  a  haul  of  400  passengers  daily, 
considerably  above  operating 

Jitney 

Baltimore,  Mi>.,  March  20— Women  in  the  jitney  bus  busi- 
ness seems  to  l>e  the  growing  fad  in  Baltimore.  Another 
entered  the  field  and  she  plans  to  give  transfers  from 
of  her  lines  to  another  in  the  near  future.  At  present, 
r.  she  has  started  only  three  cars,  all  running  from 
South  Baltimore  to  the  business  section  of  the  city.  The 
woman  who  has  entered  the  business  is  Mrs.  A.  M.  George, 
and  she  is  at  the  head  of  the  Auto-Coach  Co. 

Three  new  jitney  lines  were  placed  in  operation  this  morn- 
ing and  one  of  these  will  be  the  first  to  run  cars  on  Sunday. 
It  will  begin  tomorrow.  Hardly  a  day  passes  that  the  put- 
ting into  operation  of  new  lines  is  not  witnessed.  All  the 
lines  seem  to  be  doing  a  thriving  business. 

Venice.  Cal.,  March  18 — The  Venice  chief  of  police,  act- 
ing under  orders  from  the  city  trustees,  has  notified  jitney 
bus  drivers  that  they  could  no  longer  operate  between  Los 
Angeles  and  Venice,  as  no  permits  would  be  granted  for 
iitney  bus  service  within  the  city  limits  of  the  beach  resort- 
More  than  seventy-five  machines  will  be  put  out  of  the 
service  by  the  ruling.  The  Venice  city  council  met  March  8 
and  adopted  an  ordinance  fixing  a  $100  license  fee  for 
passenger-carrving  machines  of  the  jitney  bus  class.  It  left 
the  issuing  of  such  licenses  to  the  city  trustees  and  to- 
day the  trustees  decided  to  issue  no  licenses. 

Tacoma.  Wash.,  March  18—  The  Washington  State  legis- 
lature has  passed  a  bill  over  the  Governor's  veto  compelling 
each  jitney  driver  to  put  up  $2,500  surety  bonds.  Jitney 
bus  drivers  in  this  city  will  join  organizations  in  Seattle  to 
obtain  a  vote  by  the  people  against  the  hill. 

Velie  Ships  12  Jitneys  to  Coast 

Moline,  III.,  March  19— The  Velie  Motor  Vehicle  Co. 
shipped  twelve  twenty-passenger  cars  to  San  Diego,  Cal., 
this  week  for  jitney  bus  service.  These  cars  have  the  lines 
and  appearance  of  verv  large  automobiles  and  do  not  re- 
semble the  ordinary  sight-seeing  bus  of  the  large  cities.  A 
row  of  lights  is  recessed  in  the  sides  of  each  body. 
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REPUBLIC  Truck  to  Enlarge— The 
business  of  the  Republic  Motor 
Truck  Co.,  Alma,  Mich.,  is  keep- 
ing on  increasing  in  such  a  way 
that  the  enlargement  of  the  plant  will 
most  likely  be  necessary  within  a  short 
time.  During  the  week  ending  March  >', 
a  totsil  of  forty-two  orders  for  trucks 
were  received  and  during  the  week  ending 
March  13  thirty  trucks  were  built  and 
.shipped.  This  months  business,  it  is 
estimated,  will  total  more  than  £150,000. 

Dile  to  Build— The  Dile  Motor  Co., 
Reading,  Pa.,  contemplates  building  a 
$.-,0,000  plant  at  Lititz,  Pa. 

New  Plant  for  Rockton— The  U.  S. 
Wheel  &  Tire  Co.  expects  to  break  ground 
for  its  new  factory  at  Kockton,  III.,  not 
later  than  March  1. 

Judson  Adds — The  Judson  Motor  Car 
Co.  has  let  a  contract  for  a  one story 
brick  and  steel  addition  to  its  factory 
building  at  Detroit,  Mich. 

Kellogg  Pump  at  Full  Capacity — The 
Kellogg  Mfg.  Co.,  Rochester,  N.  V.,  which 
makes  the  No.  101  all-metal  enginc- 
driven  tire  pump,  is  working  day  and 


To  Mfr.  Valves—Automobile  valves 
wili  be  manufactured  by  Harry  Brown, 
who  has  leased  li.OOO  square  feet  of  floor 
space  nt  4S  Twenty-fourth  street.  De- 
troit, Mich. 

Johnstown  Rubber  Moves — The  Johns- 
town Rubber  Co.,  Johnstown,  Pa.,  will 
move  its  plant  to  I.acolle,  Westmoreland 
County,  Pa.,  where  a  new  factory,  100  by 
200  feet,  will  be  erected. 

Mullins  Co.  Purchases  I -and — The 
W.  H.  Mullins  Co.,  manufacturer  of  auto- 
mobile parts  and  bodies,  has  purchased  a 
lot  north  of  the  present  plant  in 
Salem,  O.,  upon  which  a  large  addition  to 
the  plant  will  be  erected. 

Grant  Using  Tent— The  Grant  Motor 
Co.,  Findlnv,  O.,  hns  erected  a  large  tent 
in  its  south  plant  premises,  where  it  is 
assembling  its  six-cylinder  cars.  The 
company  is  away  behind  with  its  orders 
and  is  doing  this  to  facilitate  matters. 

Manufacturing  Portable  Garages — The 
Portable  Garage  &  Construction  Co., 
Columbus,  0.,  incorporated  recently  with 
n  capital  of  $",.000,  has  started  to  manu- 
facture portable  all-steel  garages  for 
private  use.  B.  H.  Thompson  is  at  the 
head  of  the  company. 

Kentucky  Battery  Co.  Equipping — The 
Kentucky  Revivo  Battery  (  o.,  Louisville, 
Ky.,  which  manufactures  what  is  said 
to  be  a  rechargeable  dry  storage  battery, 
is  equipping  its  factory  in  the  large  build- 
ing at  Ninth  and  Jefferson  streets  for  a 
rapacity  of  If  1,000  worth  of  batteries 
per  day. 

Jeff  cry  Running  Full  Time — The  fac- 
tory of  the  Thomas  B.  Jeff  cry  Co., 
Kenosha,  Wis.,  is  running  three  8-hour 
shifts  per  day.  and  the  output  of  trucks 
and  pleasure  cars  it  is  expected  will  reach 
forty-five  per  day  by  the  first  of  April. 
The  daily  shipments  now  average  twenty- 
pleasure  cars  :md  twenty  trucks. 

Schendel  Make*  Change— W.  A.  Schen- 
del,  assistant  purchasing  agent  of  the 
A.  O.  Smith  Co.,  Milwaukee,  Wis.,  motor 
trucks,  pressed  steel  frames,  parts,  etc.. 
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has  resigned  to  accept  the  post  of  pur- 
chasing agent  for  the  A.  J.  Lindemann- 
Hoverson  Co.,  Milwaukee,  a  large  sheet 
metal  working  interest. 

Drednnt  Truck  Enlarges — The  Drednot 
Motor  Truck  Co..  of  Montreal,  Que.,  Ltd.. 
h  is  acquired  additional  premises  and  the 
same  are  being  remodeled  for  the  in- 
stallation of  more  machinery  as  rapidly 
a<  possible.  The  building 'adjoins  the 
present  factory  and  will  afford  Moor  space 
to  the  extent  of  •JO.OOO  s'uiure  feet. 

Hupp  Spending  $  I. '.0.000  on  Additions — 
The  Hupp  Motor  Car  Co.,  Detroit,  Mich., 
is  spending  ?  1  .".0.000  for  additions  to  its 
plant,  including  a  two  story  office  build- 
ing. 1.SO0  by  300  feet;  a  top  and  body 
building,  l.f.00  by  :i00  feet;  a  testing 
laboratory.  X',0  by  'J00  feet,  and  an  en- 
gineering building,  200  by  200  feet. 

Roberts  Plant  to  Be  Reopened— The 
plant  of  the  defunct  Roberts  Motor  Co., 
Sandusky,  O.,  will  be  in  operation  in  the 


near  future.  Purchased  recently  by  F.  P. 
Zollinger,  trustee  for  the  creditors,  it 
will  be  turned  over  to  a  new  company,  of 
which  W.  H.  Burke,  president  of  the  old 
company,  is  temporarily  at  the  head. 

To  Mfr.  Carbureters—  The  Bright  Mfg. 
Co..  204  Castle  Hull  Bldg.,  Indianapolis. 
Iitd.,  is  being  organized  with  a  capital 
stock  of  5>"i."..O0O  to  manufacture  car- 
bureters and  other  patented  accessories 
for  automobiles.  It  will  be  in  the  market 
for  a  complete  brass  foundry  equipment 
ami  machinery.  J.  R.  Crawford  is  gen- 
eral manager. 

Want  Criter  Carbureter  Plant- 
Efforts  are  being  made  by  Lima,  O.,  to 
secure  the  plant  of  the  Criter  Carbureter 
Co.,  which  hat*  been  incorporated  recently 
with  a  capital  of  $50,000  by  Hamilton 
<0.)  capitalists.  The  device  is  the  in- 
vent ion  of  V.  C.  Criter.  Hamilton  officials 
are  also  trying  to  secure  the  locution  of 
the  plant  in  that  city. 

Fire  in  York  Plant — Fire  destroyed  a 
portion  of  the  plant  of  the  York  Wagon 
clear  Co..  North  Belvidere  avenue  and  the 
Western  Maryland  Railway,  York.  Pa., 
engaged  in  the  manufacture  of  wagon 
and  automobile  bodies,  recently,  entailing 
a  loss  of  S10.000.  The  fire  originated  in 
the  drafting  room  and  many  valuable 
patterns  were  destroyed. 

Moon  Makes  Factory  Change* — Mnny 
factory  changes  have  been  made  by  the 
Moon  Motor  Car  Co.,  St.  Louis,  Mo.,  be- 
cause of  the  increase  of  business.  The 
company  has  had  new  switches  laid  con- 
nciting  its  yards  with  the  tracks  of  two 
railroads  and  has  enlarged  its  enameling 
ovens.  Hereafter  an  entire  floor  will  be 
devoted  exclusively  to  painting  and  var- 
nishing. 

Canadian  Ford's  Garage  Output — All 

previous  records  for  continuous  output  of 
Ford  cars  are  being  broken  this  month 
by  the  Ford  Motor  Co.  of  Canada.  Ltd., 
Ford.  Ont..  an  average  of  about  115  cars 
per  day  being  maintained  so  far.  During 
the  first  week  in  March  neurly  1.00  Ford 
cars  were  turned  out,  and  within  the 
next  few  days  it  is  expected  to  reach  an 
additional  10  cars  per  day. 

To  Make  Tire*  in  Elyria — A  site  has 
been  selected  by  the  officials  of  the 
Elyria  Tire  &  Rubber  Co.,  Elyria,  O..  for 
a  factory,  to  be  located  at  Elyria.  The 
incorporator*  of  the  new  concern  have 
been  connected  with  the  Firestone  com- 
pany, of  Akron,  and  have  considerable 
experience  in  building  and  marketing 
tires.  It  is  the  intention  to  make  solid 
tires  at  first,  but  later  to  make  pneumatic 
tires  A  total  of  JoO.000  will  be  used  to 
install  the  machinery. 

Ynungstown  Co.  Adds— The  erection  of 
a  battery  of  coke  ovens  capable  of  pro- 
dm  in g  r,0,000  tons  monthly  and  finishing 
nulls  capable  of  turning  out  2.".  tons  in 
a  30-day  period  is  planned  by  the 
Youngstown  Sheet  &  Tulle  Co.,  Y'ounp«- 
town.  O.  Construction  of  coke  ovens  h  is 
been  positively  decided  upon  while  the 
finishing  mills  may  be  either  additional 
sheet  mills,  merchandise  mills,  jobbing 
mills,  or  tin  plnte  millg.  as  condition- 
seem  to  warrant  later.  An  outlay  of 
more  than  Jfi.OOO.OOO  will  be  required  to 
carry  through  the  plan. 
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Motor  Men  in  New  Roles 

FLESSLE  Chalmers  Advertising 
Mgr.— N.  A.  Fuessle  has  been  ap- 
pointed advertising  manager  of 
the  Chalmers  Motor  Co.,  Itelroit. 
Mich.,  taking  the  place  of  Lee  Anderson, 
who  is  now  in  a  like  capacity  with  the 
Hupp  Motor  Car  Co.  Mr.  Fuessle  comes 
from  the  advertising  department  of  the 
Packard  Motor  Car  Co.,  where  he  was 
during  the  last  f>  months.  Previous  to 
that  he  has  been  during  many  years  a 
magazine  writer  in  Cleveland,  contribut- 
ing to  publications  like  "Collier's." 
"Everybody's."  etc. 

Spear  Scripps-Booth  Mgr.— R.  H.  Spear 
has  been  appointed  general  munager  of 
the  Scripps-Booth  Co.,  Detroit,  Mich. 

Lurie  Heads  Singer  Dept.— Robert 
Lurie  is  now  in  charge  of  the  used-car 
department  of  the  Singer  Motor  Co.,  New 
York  City. 

Harrington  Join*  Fuller — F.  C.  Har- 
rington has  taken  charge  of  the  truck  de- 
partment of  the  Alvan  T.  Fuller  Co., 
Bo? ton,  Mass.,  agent  for  PackarUs. 

Wagner  Detroiter  Secretary— E.  H. 
Wagner  has  become  secretary-treasurer 
of  the  E.  M.  Owens  Sales  Co.,  Indianap- 
olis, distributor  for  the  Detroiter. 

Chilman  Detroit  Regal  Mgr.— W.  L. 
Chilman  has  been  appointed  manager  of 
the  Detroit  (Mich.)  branch  of  the  Regal 
Motor  Car  Co.,  at  758  Woodward  avenue. 

Armstrong  Makes  Change — J.  A.  Arm- 
strong, who  was  in  charge  of  the  offices 
of  S.  F.  Bowser  &  Co.,  Detroit,  Mich., 
automobile  gasoline  tank  manufacturers, 
has  joined  the  Cutting  &  Smith  Sales  Co. 

Mabley  Joins  S.  K.  F.  Co.— C.  R.  Mab- 
ley,  for  the  past  5  years  general  man- 
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of  the  R.  I.  V.  Bnll-Bearing  Co.,  has 
•d   the  selling  organization   of  the 
S.  K.  F.  Bull-Bearing  Co.,  New  York  City. 

Locchler  Standard  Mgr.— H.  F.  Loeeh- 
ler,  formerly  connected  with  the  Ohio 
Electric  Co..  Columbus,  O.,  has  been  made 
manager  of  the  electric  department  of 
the  Standard  Motor  Car  Co.,  Columbus. 

Hewitt  with  Four-Whecl  Drive— G.  P. 
Hewitt,  of  Appleton,  Wis.,  formerly  with 
the  Ruick  agency  there,  has  been  ap- 
pointed manager  of  the  sales  department 
for  the  Four-Wheel  Drive  Auto  Co.,  Clin- 
tonville.  Wis. 

Felt*  White  Service  Mgr.— C.  E.  Feltz, 
connected  with  the  automobile  business 
in  St.  Louis,  Mo.,  for  the  past  10  venrs, 
has  been  appointed  mnnnger  of  the 
service  department  of  the  local  White 
establishment. 

DchbuIcIk  Heads  Detroit  Hammond 
Branch — The  Detroit  (Mich.)  branch  of 
the  Hammond  Steel  &  Forging  Co.,  Inc., 
Syracuse,  N.  Y..  is  located  at  IfilS  Dime 
Savings  Bank  Bldg..  with  George  De- 
sautels  as  manager. 

A  Id  rich  Promoted-A.  L.  Aldrich.  see 
ond  vice-president  of  the  Shaw  Motor 
Co..  organized  at  Chicago  several  years 
ago,  and  now  permanently  located  in  its 
new  works  at  Sauk  City,  Wis.,  has  been 
promoted  to  first  vice-president. 

Komp  Heada  Lanaden — F.  S.  Komp. 


formerly  manager  of  the  Lehigh  Valley 
Structural  Steel  Co.,  has  gone  to  Brook- 
lyn, N.  Y.,  where  he  is  the  heud  of  the 
Larisden  Automobile  Co.,  manufacturer 
of  electrically  propelled  vehicles. 

Potter  (Jet  a  Dodge  Appointment- 
Dodge  Bros..  Detroit,  Mich.,  have  ap- 
pointed A.  M.  Potter  as  manager  of 
claims  of  their  service  department.  Mr. 
Potter  wj.s  formerly  manager  of  the  serv- 
ice department  of  the  Lozier  Motor  to. 

WHkening  Makes  a  Change—  F.  W. 
Wilkening,  for  some  years  mannger  of 
the  Boston  branch  of  the  Motor  Parts 
Co..  has  been  transferred  to  Philadelphia 
to  take  charge  of  the  branch  there,  and 
his  brother  has  been  put  in  charge  ut 
Boston. 

Harper  Burlington  Brass  Mgr.— George 
Harper,  Chicago,  III.,  has  been  appointed 
superintendent  and  general  manager  of 
the  Burlintgon  Brass  Works,  Burlington, 
Wis.,  to  succeed  W.  B.  Crawford,  who  re- 
signed to  return  to  Eastern  connections 
in  a  like  line. 

Woodwln  District  Sales  Mgr.— T.  C. 
Woodwin,  formerly  of  Detroit,  Mich.,  has 
been  appointed  district  sales  manager  for 
the  states  of  Kansas,  Missouri  and 
Nebraska  by  the  Lewis  Spring  &  Axle 
Co.  He  will  have  his  headquarters  in 
Kansas  City,  Mo. 

Slater  Resign*— W.  J.  Slater  has  re- 
signed his  position  as  assistant  sales  and 
advertising  manager  of  the  motor  car  de- 
partment of  the  Durant-Dort  Carriage 
Co.,  Flint,  Mich.,  to  join  the  sales  or- 
ganization of  the  Firestone  Tire  & 
Rubber  Co..  Akron,  0. 

Jones  Pyrene  Mgr. — A.  C.  Jones,  for- 
merly manager  of  the  Dayton  (O.) 
branch  of  the  Pyrene  Mfg.  Co.,  hns  been 
appointed  manager  for  the  company  in 
Indiana  and  has  opened  a  sales  and  dis- 
tributing branch  at  345  North  Capitol 
avenue,  Indianapolis. 

Howard  l^tuiaville  White  Mgr. — The 
White  Co.,  Cleveland.  O.,  has  established 
a   branch  at  South   Fourth  street, 

Louisville.  Ky.,  with  G.  M.  Howard,  dis- 
trict manager  of  Kentucky  and  southern 
Indiana  territory,  in  charge.  The  Van 
Patton  Motor  Car  Co.  has  acquired  the 
agency. 

Dasey  in  Detroit — Offices  have  been 
opened  in  the  Kerr  Bldg..  Fort  and  Beau- 
bien  streets,  Detroit,  Mich.,  bv  P.  J 
Dasey.  who  is  now  in  charge  of  the  sales 
department  of  the  Michigan  Crown 
Fender  Co.,  of  Ypsilanti.  Mich.  Mr. 
Dasev  was  formerly  sales  manager  of 
the  George  W.  Hook  Co..  Buffalo,  N.  Y. 

Sarkelt  with  Cadillac  Again— L.  S 
SarVett.  at  one  time  with  the  Cadillac  in 
Boston,  Mass.,  and  Inter  manager  of  a 
branch  in  Providence,  has  returned  to 
Boston  to  join  the  sales  force  of  the  com- 
pany again.  The  service,  stock  and  ac- 
count iw  departments  of  the  Cadil'a. 
agency  have  l>een  moved  to  7!)  Brookline 
avenue. 


Smith  Heads  Airplcx  Tire— A.  F.  Smith 
has  been  named  president  of  the  Airp'ex 
Inner  Tire  Co.,  St.  Louis  Mo  .  which  hss 
established  a  plant  at  312  Pearl  street, 
that  city.  R.  D.  S.  Bennett  was  named 
vice-president  and  Arthur  Ralston,  sec- 


retary-treasurer. These  officers  and  J.  M. 
Wilkerson  and  R.  M.  Lowe  will  consti- 
tute the  board  of  directors.  The  capital 
will  be  increased  from  $:5.000  to  $20,000. 

Henne  Columbiana  Tire  Mgr. — The 
Columbiana  Tire  &  Rubber  Co.,  Colum- 
biana, O.,  has  secured  W.  C.  Henne,  for- 
merly sales  manager  of  the  Mansfield 
Tire  &  Rubber  Co..  as  general  manager 
of  the  new  plant.  The  Columbiana  com- 
pany was  recently  incorporated  for 
$1)00,000  to  manufacture  automobile  tires 
and  other  rubber  articles.  W.  C.  Henne, 
<;.  W.  Henne,  W.  F.  Henne,  J.  C.  Henne 
and  Charles  Hoffman  are  the  incor- 
porators. 

Austin  Studebaker  Superintendent— 
W.  W.  Austin,  who  has  been  superin- 
tendent of  service,  parts,  machine  and 
experimental  work  in  Detroit,  has  been 
made  general  superintendent  of  the 
Studebaker  South  Bend  Works,  South 
Bend,  Ind.  W.  R.  Cavanaugh,  who  has 
been  in  charge  of  methods  department 
of  the  Studebaker  corporation,  Detroit, 
has  been  appointed  assistant  general 
superintendent  of  the  Studebaker  works 
in  South  Bend. 

Burgess  Heads  Dorris  Sales — W.  L. 
Burgess,  formerly  manager  of  the  rirc 
department  of  the  Firestone  Tire  £  Rub- 
ber Co.,  Akron,  O.,  and  later  sales  man- 
ager of  the  Enger  Motor  Car  Co..  Cin- 
cinnati, 0.,  has  joined  the  Dorris  Motor 
Car  Co.,  St.  Louis.  Mo.,  taking  entire 
charge  of  sales.  The  Dorris  line  includes 
four-rylinder  nnd  six-cylinder  pleasure 
car  models,  a  1. 500-pound  delivery  wagon 
and  a  2-ton  truck,  and  an  extensive  sell- 
ing campaign  will  be  initiated  at  an  early 
date. 

Dr.  Taylor  Heads  Ford  Hospital — For 

the  purpose  of  gathering  data  for  use  in 
the  organization  and  operation  of  the 
Henry  Ford  Hospital,  which  the  automo- 
bile maker  will  establish  in  Detroit,  Dr. 
J.  N.  E.  Taylor,  who  will  head  the  new  in- 
stitution. Dr.  Frank  J.  Sladen  and  E.  G. 
I.eibold.  Mr.  Ford's  private  secretary, 
spent  a  large  part  of  Monday  in  going 
over  Johns  Hopkins  Hospital,  Baltimore, 
Md.  They  gathered  much  information 
while  there.  Dr.  Sladen  is  a  graduate  of 
Johns  Hopkins. 


Garage  and  Dealers'  Field 

Rex  Tire  in  Philadelphia— A  newcomer, 
the  Rex  Tire  &  Rubber  Co.,  Philadelphia, 
Pa.,  featuring  the  Blackstone  non-slip 
tire,  has  opened  salesrooms  at  :t0-t-30fi 
North  Fifteenth  street,  under  the  super- 
vision of  I.  B.  Humphreys. 

Orange  Chevrolet  Moves — The  Motor 
Sales  agency  of  the  Oranges.  East 
Orange,  N.  J.,  agent  for  Ford  and  Chev- 
rolet cars,  has  moved  to  n  new  sales  and 
service  building  at  Main  and  Clinton 
streets.    H.  F.  Herdmnn  is  manager. 

Agent  Adds  Another  Tire— The  Cos- 
tello-I.ang  Co..  San  Francisco,  Cal.,  Pa- 
cific Coast  distributor  of  the  Hardman 
Sure-Grip  tires,  have  opened  for  business 
and  have  also  received  the  Pacific  Coast 
agency  for  the  Cross-Grain  tube  and  the 
Falls  tire. 
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Recent   Incorporations  in  the  Automobile  Field 


Ohio 

ClxrlKNATI — Meet.  Automobile  Serrke  Co,  ;  1o  Park 
art  Aoto  Ser?lc*  Co. 

Cikcissati— Ideal  Srrrle.  Co.;  123,000;  tje.ler  K. 
M  llrnder.on.  A  Krlpi-tidtir..  1  E.  C.  Kehl- 
mil  ».  H.  Suiptalo.  K.  M.  Iteinb.rt. 

ClttCI-kXAH— Sumntlc  Co.:  »l.'..UUO;  to  manofarmre 
Weber. 

Ct-an-BLa*p — Adama-uakblnd  Co.;  $3a,0lXi;  antomo- 
lilk  dealer.  II.  M  Adam*.  A.  A  sum*.  J.  C. 
Itoyan.  J.  A.  Cbaraherlatn,  I..  A.  Kraua. 

CLVCUND— Alllavufll    Motor    Sal.-.    Co  ;  JlO.OiMl 

dealer     J.  W.  Allbaujrb.  C.  s.  Atlt,aii«h.  T.  K 


I..1U-     Tol.il.  i 

I),  I.I 


]    '  iMMDCc    Co.;     till. "INI.  I. 

in    li    S    Leiiiiu.u.  tiu.lave  i.tblmter. 
Ii.  I'.  ,sn. Illi.  Itii.il  morel  Fuller 
\Vii-i.i>l i.inii     Standard  Klar-l  oil  Co.;  $."0,000;  en 
Kilo-  itinuurt.  ti:n-r.     J.   IT    U..rley.  C.  II-  Gale. 
II    C   J..nn.  U    A,  Klttlturer.  W.  T  Klu.l.r. 
VoCMisn.uv-  . Motor   Salea   lllld   Supply   Co  .  $ln 
V.   Hurli.lt.   U.   L    It.iee.  A. 


Wr»t  \  lr«  loin 


CI  AHk.lM 


W. 

li.  K   Griffith.  It  I 
nl*  Inhiima 


,u..-  Motor  latiH-on  A  l>*«lr« 
.  ifnltion  .y.tema.     K .   It.   lMtbo..  H""*' 
AnfellTc.   C-  Owen..  W.  D.  FU-mln«.   II.  I 
Clark. 

Wlltd-INO—  Jlrney     Trana.icirtalk.r.     Co.  I  *sjJ"*. 
Jm.   Wel.kir.-ni-r.   Lhaa    Wi  li.klr.  ticr.   »..  Mel. 


.MJtaoKh.  W.  A.  Allhantb,  II.  K  Alltiauth. 
CXa-ytLA.-ile—  Autnim  HnU*  Co,;  $ir..iaiii;  >JeaUr  IV 
It.  Wart.  K.  C.  While.  E.  K  Deem.  E.  II.  Clay 
W.  IV  Kln-et. 
Cl»i«lM^*i»  Tiro  Itepalr  School  Co  :  ,2.500; 

'n,A?:\,r         i:  4  «.  °K  ?• 

M|«il<«. 

Ci.lvtl.AM. —  F.  J.  Erney  M(t  Co.;  $3.  OOO ;  auto, 
tiiohlie  .ltnal  lamp..  J  II,  Paeollk.  Jr.  A.  J 
Ka.cli.  J.  F.  I'UTollk.  F  1.  Erney.  A.  A  Lut- 
r.  ii 

Currrt.avp — Gholion    Anln    Co.;    $10,000:  dealer. 

K.  M.  ilholaon.   W.   F.  GhoUi.n.  A.   X.  Mey.r. 

Father  Haye«.  1  O.  Murphy. 
Ci.arai-iNi. — Gutman   Trarl.-r  <'•».;   $10. . too;  nianu 

fni-turer      K    K.    Hoy.    I.     M.    Hrnre..   B  A. 

Shntto.  M.  J.  Kttrka,  O.  II  Eahaltnau 
Ci.«vnt»vn — H.ih»  B('t>ntiolT   Wnron   and   Auto  C.  ; 

$.'..iHO;  dealer.    J    W.   ItennhoiT    K.  H  Rot.. 

C    T.  Ro.'    W.  N.  llotic«-luaok.  .1    A.  Flarlr. 
Coltivrtu    Hull  Motor  Tm.  k  Co  .  f.lOO  OIMI .  tn»u 

iitu.i.ir.r     J,   B.  B««i>.  J.  C.  (-timer.   T.  <' 

Until*.  J   L.  Herplrh  , 
Coll'MBta     KI.M-!  Senile  (V,  ;  flOIXHI;  4th |,r.  C 

O.  M.Cune.  It    T    Fl-I.ee.  William  Ualilier.  J 

M  «;amnl.  I,.  B   Puot  irji. 
n»n.i\ — Hal.--  Motor  Car  I  ..     IUvniX):  d,nler  II 

K     Hales.    K    I!     Bnl.«    ('     C    B.t.«,    A,  M 

HeMiart.   J    C.  Sehn.-flf-r 
nariAxc  ■— RIIMI-Marker  Co.  :  *t«n<Mt:  4ealer.  "I 

W.  Elliott.  J.  C    M:irk.-y.  II.  I.    Elliott.  It  K 

M.rk.y,  B.  J.  Eloery 
KartA-vrr.— M.<-I.*ry  (iarace  Co  ;  I ;o. noo  ;  [nnr 

A.  C  MrCr.ary.  n  W  Co.k  ft.  A.  B.k.r.  W 
J.  Miller.  K.  H.  Mnll.lt 

Mnln  Motor  Car  Co  ;  IJIS.nWI ;  dealer.  T. 
C    Johnoon     A    II,   J'Jin..Mi.   Flora   Kpohn.  F. 
A    Konne.  L    K.  Klrnle. 
sitxin     Sidney  Auto  sale,  and  Sopplr  Co,  •  |jn  . 
ODtl:  dealer     W.  II    P.  r.  I  riser.  W.   I.,  Allton. 

B.  II,  Mtr-«.  J.  11  Barne*. 

T«-  it»v-  II.   P.   Pndte  Enclneenne  Co.:  Iioflfln: 
Henkr  In  batterlr.      M    P    Ihilce.  V   A  Wlill- 


Miikk'hiib — M,i-ko«-*    Automi*i>    loal- r-    A.*d  : 

.IHltllAl    ril|ilUI    -lock.      W     A.    C«l!ll>l»ell.    C  I- 

Au.l.-non.  Harry  Kltto  Henry  Wat.-r.l.-u.  h.  J 
Miller. 

■  •KiAiiMxia   Cm  —  Flerlek   Jiln.-»  .»"«•• 

"in  c.  I'  El.-rlik,  A.  M.  Elertck.  L.  C. 
I'ii  I  in.  r 

SAi-ft.tA — Sa|.'il|«i  l.a-ollue  and  <dl  Co.  :  *l"  ui  o. 
•I.»l.r  P.  1".  Smith.  I,  E  Sinltli  P  I' 
Smith  ' 

lim    Aiao  K.|*lr  A   Mia    Co.:   lltl.iMI.     I.  F. 

Ili.rbi-    M.  ii    HiiikI.II,  M     (.  .  .mlil-U 
W»K«T«-Cllw.lr.ltl.    Motor  t-.iiMi       r  I. 

Clil-.eMnltll.      J..hn     ■•lln.-t.   WlllllMI.      'I  no 

Oretun 

Tt»ti>    I'ortl.ui.l  A  SuliurUn  Auto  Irati-ll  C 

»^il.,tKJO;  Jltu...  Ii.>  line  F  I..  Waller.  W 
I-    Arulrii.,  E    W  Morvau 

Prnn.ylvaaln 

En-tern  Hnl.l»-r  Co.;  » lOD.IWMi  . 
e.     C    It    Flii-k.  ti    M  KiiiiMi 


Wlnconnln 

AvTioo-  trtlllty  St.i-l  Trnctor  Co.;  I24.0OO;  nmini 
fartuier  trnct.n  and  truck.,     o.  et.-i.in 
S.  C.  Nordln.  F.  A.  Ile.ker. 
An  unros  -  Appletoii  Ford  C...  ,  »l».000 :  rtealer  W. 

C    Hull,  K.  A.  S.-liwortaherit,  }■  I-  Toll«t»on 
Bixoit—  Ilex  Ga*onicter  Co  :  135.000;  manufa. 
Uien.urttn  o>»l_<i-«_<o_r  aaMillne^tanka.^  el.- 


1 


V.  V 

Pint  ai-o  rniA      cil.  aln. 


iiirni.-.- 

n-nln<nln  -t.ir.ir-  li...,-.s.  atv-l  uirnfin  F.  II 
ll.ni.ell.  'I.  I'nmeil.  s   c  s.-Ttnoor. 

'Pmnr-nnr* 

finm\..™«     Sprint     City     Auto  Co  :     II  iil-o. 

dealer      J     l>    I'urllli     <:     W  Sli-i.|ir-ti...n.  J. 

M    Ailntu-    <>    P    lur«ln.  C.  C  Moore. 


trM.mw 


Itur.  Co.:  oMernl.ir  line  ..( 

J    V    ItoWn..  J.  J.  M.-C..urt.  J 


hlrki  .l»n.  k. 

Hoi  I.7.-N    M.ine.iu   M'.tur  s.ie«   c»ri.     $11', ton, 

dealer     J.  li    K*-rr.  P.  II.  '  itr.  .;.  E  liilmor. 
\Ar.-Mif>i.  inc.    S.  tiinldt  Auto  Snlei,  Co    srul  Cneice. 
»I-Vfk»ft.     II    J.   S.-bmldl    A  Inert   KrleM.   J.  tin 


VIiwIbU 

Pt i  a.k l — Piila-kl  Motor  Car  Co..  |„.  ;  »j- nr."  ; 
dealer  J.  W,  F.  kuiao  II  I.  Trolli.ter  It  R 
Moore.  W    II    Trollllurer.  F   J    tjltwbnn.  II  W 


II.  Coronran.  B,  II.  tioodarln.  E. 

Glohe   Motor  Car   Co  ;   $100. 000  . 
C.  s.  Ijochamer,  E  M.  Itat«-r,  u.  A.  M 
W.  Borer.  J    B,  Bo-llne. 
i;,avc,  HAiip.-l'renH.«-We,Ter  Mf*.  Co.:  : 
nitomonite  Part.  .ii.nuf«.-lurer.    D.  B,  Phllle... 
T.  A.  Taylor.  (I,  <l  Bal"-wk. 
MiMTOKor    IMrkc  Tavi.ab  Co.;  $1,000.  W.  C.  amt 

I.    S    ni.ke  nnd  llniro  Mente). 
Mli.WAt-Klin— B"«(tl-  IHet.    EU-.trle    Co.;  $l".00.>: 
manafaeliirer     In    eleetrleal    de.leee.       II-  *- 
Bott>.  K.  I..  Diet. 
Miluaukib) — Biircett    Anlo    Co.  :    ebatujpnl    to  Mil 

wankee  Motor  Sale.  Co. 
VIII  v.. ik..    Keii-ral   nill.r-er   Mf»    Co.    »f  Mllw.-. 

k.i-  ;  $2,000,000  to  $3.(hiO.IM>tl 
Mn  »  »i  k«»-Mll»»nkee  Ste.1  Trie-  *  Die  Co  :  $:o. 
urn     A.  C.  Mueller.  F.  (I. 
Ilor.n. 

M-.t.nAl-H.B—  Pirate     Motor  Mf». 

ii.iiiiuln-  lurer  taiollne  enirlu.- 

Joll.L.  Tnnek.  Jnbti  Krobn. 
Mit  w  *t  k an -Well,  titrate  Co 

l  burl.-.    BnMln.    K.    A.  I 

Carr-  II 

Mil  tfil  Krl)  Wi«e,n.|n  Automobile  Bnitne*.  Aim- 
er Mllv.aok.i-:  lio.ni.lliil  «|.e-k  II,  E  Wll-en 
and  i-I.-t.-ii  other. 

Vr.n  <!tA.r«—  Near  (ilnrila  Automobile  Co.;  $'.  OfiO; 
■le.ler  N.  K.  Z«elfel.  II.  M.  Bl*n*>y.  S.  11 
Steonry 

nuiK-.Mi-   l  i.lver.al   Motor  Co  :   »2r,.O00 :   to  take 

..,.r   tin    l-i-ltv  f  Termn.t  A   Mon.lian  Co. 

ari—IliM-  entitle,  and  motor..  J.  II  T.riuant. 
[..  J.   MollAban,   A.   B  l>ee 

ItAitsr    EI.-.I.I..I   Stop;   $.-,ihm>:   to  manutarture, 
repair  and  deal  in  .1.  .-trl.nl  derl,-.^.  et.  Wl' 
Kerner    Brandel.     Fulton  TbiMup 


HxbeMti.r.  Emmr! 


Co,  ;  $,Vt.0fi0 ; 
ll.rmun  Both. 


$in.o.Hi  :  carate 

Siirnelle,  Samuel 


Automobile     Agencies     Recently  Established 


irk.  it  Mn  • 


PtMKTOKR  CAR* 
Car-arailii 

..Krminctao.  .  AjIioiimii  Mot.ir  Co 


Arbikkle 
K  Au1,umi 
l^o*  Anjirlei 


Cull 

Ki««l 

Simpiev 


fornlai 


I  rl  ti  h  o 


llUdiiill&jn 


I-o.  Angrl*-*  .  Kins 
to*  AdrpI*-*  OMo 


\tran 
Tljii.nn. 

?Hmple.  He  Metre.  I'll.  i.*t, 

Count  Ateurv 
Fntlirh  Mre:or  l  nr  i v. 
Waahimion  St.  llenn, 
C«r. 


I»m  I, .11. 


Km* 


K  It  Tl  an  a 

I'ii.-       .      Athetpohl  &  Brinter 

litipeiut         E   E.  Cook 

Cu--  K.  II   Stelnlord  <c  He-  - 

tad  Eotineerint  C. 
Old.tnotule.    R   A  Motte 


llllmiln 


BlT-enide 

Svif  rameno. 
Sj»  Fr..i.  ii... 


Berlin, 
Caltary 
Chatham . 
Hajnuton 
l^mdiwi 


Mfl,.maV 


ii  i, 

KiMCl 

■  M.lim  .Ml 
kirn  pie. 

Cmm 

«et-il 
.  Kint 
l-or.I 
Cl.nn.'ler 
tK-l-rr  .in! 
ITll.ikhe 

Retal 


Hu^-leSWl  "Mo'Or  C..I 

St 


Mont  real. 
Motitte.t 
Montreal- . . . 
Port  Arthur 
Port  Arttur 
Oueber- 
KetH-A 

S-     I    '  e 

Rare.,.. 

"1  Ste  Man,- 


>,r.,n- 

,  I  liliitr.n'., i  e 
<;m-n 

Hl|-.r» 
I  r  .  '1.'  [ 

.Sajoon  

M...U 

.King. ...  . 

(llil.mol.ile 

Ot-I.rro'ii!. 
B-r  i 


1  o.onto 


Co 

Fairrr.oont  Coir 
M.h  Uti 

,.F.  C.  Petri. 
Simple.  ».  Meri-ee  P.lr.1  - 
Con. I  Atenr, 


I    C.  Rt.moe 

.Ll:.Tmoeii  Mnlrjr  (AT  t  ,, 
I   M  MfC-.lt 
I-   U  Moriu 

.1  onitoti  M.Kor  Silei  1  ... 
l-oiutoo  Knxlnr  S  t 
i:  Kuremin 
Mlii-t  w  *  Ren!»  r 
Lecnr-  e.aHfii-.  l-i  I 

.  I  lie  (  uine!  MotiK  t  n 
<.,.-e-All    Motor    III  t„. 
1  u-ier  (".mate.  I.H 
I  ■    M  „,  , 
I  en'ral  C.arate 
I  e  l-nce  Co 
Writ'i.  A  Miub.ll 
N>«    Hiutiawnk  M.'.ir 

C.r  Co. 
R  MtUltan 
i-   I.-  I: 
I-  s 

.(  roltiii  siorate  Itmtiry 

t  ,1 

I-      \  Ha.v-V 


Anna 
Hloomingt  .ii 
I  hi.  Aito. - 
t  hi,,.,, 
c  re.t-.n 
'    ■  i- -it 
I  e.nthani 
I  II. idle 
M»l..m 

>.',.  ,el 

Morr.-..n 
Mt.  Carroll 
Vrv.  Hail,  ii 
Si.l.le 
flak  Patk 
Prkin  

r  ■ , 1 1 •  i  „- 

I'  ll  i 

•i'tanlord 

k--  "'I 


: 

Sio.t.le. 

I-etnu-ioit 

C.«r 

Davii.  . 
Metr  . 
Pnll.-iian 
M.  u 
navta. 
linoklin 
Cane.  .  .  . 
t'uilman 
M  j 

:  i ,-.  .i 

IlA.U  , 

Caw 
rtavri 


••'ie.ttiel.1  le,ln,i.fm. 
tanlord  I>».l. 

Caat.. 


,  y  s.i,:,,.teri.ik 
R.  Tinh.1l 

Da.  ii  M<-1nr  I  e  c., 
.  Tetinan.  Moinr .  Ltd 

T.  C  Vawlei 

I.i.ul.  W.'.a 
.   I  .  M  U.l.t.. 

G.  F  Walter, 
.  .C.  T  lla« 
.  A.  V.  W.iMare 

Minonk  Ci-ntt.il  t..itJi;e 

o.  Wooda 

W  K  RrovlTi 
I  I.  K.>  k 
I-  Warrer, 
\\  .  A  Pilitnter 

I'ekin    I'ala.  r  1. 1 1  el  v    I  O  . 

W,  \l«ne 

..C.  C.  Jolir.-rei 
St.  laro*."  Hard-rare  Co. 
K  RuuEkca  Mlc.  Co. 

Sliuel  t  Am-  i  i, 

|.r;ir,.„  llir-i 


Kftitnt-k'T 

Caat  IVople'a 


Car  (■ 


Cam,  .  . 


HaI  t  limit  e 
IL.lnie.ire 
leil^raliliun; 


Maine 

Ir-.lti-  linn  C.e.-jt|-e  Howv  Slllti,^:. 
K.~-rl  W    C.  Howe 

M.nrrli  Ci.-k-ll.il  Co. 
.  lietrouet        Koeelated  lir.ai. 

MairyTitnd 
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TIKK-KKMOVIN<;  Tool— It  is  some- 
what remarkable  that  considering 
the  axe  of  the  pneumatic  tire  it 
should  still  be  possible  to  design  or 
invent  improved  tools  for  removing  it 
from  or  placing  it  upon  the  clincher  type 
of  rim.  There  have  been  very  many  at- 
tempts to  produce  tools  which  would  ren- 
der this  task  quick  and  easy  to  the  least 
skilled,  but  few  of  these  have  been  really 
satisfactory  because  they  have  rarely 
been  easy  to  use  without  some  practice. 


comes  in  contact  with  the  ground,  and 
the  plain  lever  is  then  socketed  into  A 
and  rested  against  the  hub  cap  and  on 
pulling  the  wheel  round  against  the 
resistance  of  the  tool  the  tire  simply 
fall*  off. 

To  replace  the  casing  one  tip  of  the 
wing  piece  is  put  in  the  rim  clinch  as 
before,  but  instead  of  hooking  the  other 
tip  inside  the  bead  of  the  casing  it  is 
left  otititide;  turning  the  wheel  then 
forces  the  shoe  back  just  as  it  pulled  it 


Off-an-On  tire  tool 


takes  up  but  little  room;  it  could  be 
accommodated  easily  in  any  ordinary 
tool  kit. — Stewart  Accessories  Co.,  De- 
troit, Mich. 

Rebound  (  heck — A  new  type  of  rebound 
check  for  mounting  between  the  axle  and 
frame  of  a  car  is  the  Parker,  which  em- 
ploys the  principle  of  the  cam.  Fixed 
to  the  frame  at  any  convenient  point 
is  a  bracket  bearing  a  pair  of  torsion 
springs,  two  ends  of  which  are  anchored 
to  the  bracket.  The  other  two  ends  arc 
attached  to  a  short  shaft  carrying  a  cam, 
and  on  this  cam  is  wound  a  steel  chain 
which  is  also  clipped  to  the  axle.  Thus 
when  the  car  strikes  an  obstacle  the  axle 
rises  toward  the  frame  and  the  torsion 
springs  wind  up  the  chain  as  it  does  so. 
As  soon  as  the  axle  has  reached  its 
top  position  and  begins  to  descend  the 
springs  hold  the  chain  taut  and  resist 
the  rebound  action  of  the  main  car 
spring.  The  effect  of  the  cam  is  to  pro- 
portion the  pull  of  the  springs  to  the 
range  of  movement  provoked  by  any 
shock.  —  Rupc  &  Kemp,  Muncie,  Ind. 

Inner-Tube  Construction — There  are 
two  weak  spots  in  the  ordinary  tube, 
one  where  the  two  ends  of  the  tube  are 
lapped  to  make  the  joint,  and  the  other 
the  inner  periphery  of  the  tube,  where 
it  lies  in  the  rim.  The  joint  of  the  ends 
is  weak  because  increased  thickness 
rauses  increased  heating  and  also  reduces 
expansibility  of  the  rubber,  and  the  part 
in  the  rim  is  weak  because  it  is  not 
so  well  supported  as  are  the  parts  of 
the  tube  in  contact  with  the  outer  casing. 
In  the  "American"  inner  tube  an  attempt 
is  made  to  overcome  these  two  defects 
by  proportioning  the  parts  to  meet  the 
conditions.  Firstly,  as  regards  the  join- 
ing of  the  ends  of  the  tube,  this  is  done, 
by  a  flush  vulcanization  which  does  away 
with  the  increased  thickness,  and  then 
to  guard  against  weakness  caused  by 


while  thev  have  often  been  costly  to  buy. 
Meanwhile  the  coming  of  detachable 
flunge  rims  and  similar  devices  has  made 
it  less  easy  to  produce  a  tool  which  whs 
both  good  enough  and  cheap  enough  to  be 
worth  buying. 

The  most  recent  attempt  to  solve  the 
tire-handling  problem  in  a  way  that 
can  appeal  to  the  owner  of  a  low-priced 
car  who  naturally  does  his  own  work 
and  has  not  either  money  or  inclination 
for  the  purchase  of  costly  equipment, 
is  illustrated  here  and  its  action  is  so 
simple  that  it  is  difficult  to  describe. 
Once  seen  in  action  the  tool  proves  its 
own  case,  but  by  careful  reference  to  the 
sketches  it  will  he  possible  to  under- 
stand the  simple  theory  of  the  operation. 

The  principle  of  the  tool  is  that  of 
the  ordinary  tire  lever,  but  instead  of 
applying  a  lifting  leverage  to  several 
points  on  the  tire,  a  short  lever  is  in- 
serted at  one  place  and  turning  the 
wheel  then  causes  the  tire  to  be  lifted 
from  the  rim  all  the  way  round.  The 
main  part  of  the  tool  is  the  malleable 
"leg"  A,  which  has  on  it  the  little  lever 
or  wing  piece  B.  There  is  also  a  plain 
lever  of  fair  length  C,  which  is  used 
for  releasing  the  first  inch  of  the  casing 
from  the  clinch  of  the  rim  and  then  is 
combined  with  part  A  to  hold  the  latter 
while  the  wheel  is  pulled  around  by 
hand.  The  plain  lever  is  easy  to  insert 
and  as  soon  as  the  tire  rasing  is  lifted 
at  one  point  the  wing  B  is  inserted  and 
the  leg  A  turned  through  an  angle  so 
that  one  wing  tip  rests  in  the  clinch 
of  the  rim  and  the  other  is  hooked  in- 
side the  bead  on  the  casing.  Having 
reached  this  stage  the  wheel  is  turned 
round  till  the  foot  of  the  leg  part  A 


Parker  rebound  check  In  extended  and  contracted  condition* 


off  in  the  previous  operation.  During 
the  replacement  the  tube  and  valve  must 
be  in  place,  as  the  valve  is  relied  upon 
to  prevent  the  casing  standing  still  while 
the  wheel  is  pulled  round  within  it. 

For  use  with  a  wheel  that  has  no  hub 
cap,  such  as  a  wire  wheel  for  example, 
there  is  a  second  socket  hole  in  part  A 
so  thut  the  plain  part  C  can  be  put  in  at 
right  angles  and  its  outer  end  also 
brought  against  the  ground  so  as  to  give 
a  rigid  support  against  the  turning  of 
the  wheel.  The  tool  sells  for  a  ridicu- 
lously  small  sum  and,  being  in  two  parts, 


extra  stressing  of  the  part  in  the  rim, 
the  inside  circumference  of  the  tube  is 
made  of  double  thickness.  Thus  instead 
of  making  up  the  tube  so  that  its  walls 
ure  of  even  thickness,  there  is  an  extra 
bulk  of  rubber  to  fill  the  rim  between 
the  edges  of  the  beads  on  the  casing. 
The  effect  is  that  of  having  a  cushion 
bedded  in  the  rim,  but  has  none  of  the 
inconvenience  of  a  loose  bit  of  rubber: 
also  a  loose  ring  to  fill  the  rim  would 
be  a  nuisance  and  a  danger,  too,  as  it 
might  easily  nip  the  tube. 

A  feature  of  the  tube  is  also  the  nature 
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of  the  rubber  cure  employed,  this  being 
claimed  to  render  the  rubber  capable  of 
constant  repair,  should  the  owner  be  un- 
fortunate with  punctures.  Thoroughly 
cured  rubber  of  the  right  quality  can 
be  repaired  by  vulcanization  an  endless 
number  of  times  without  injury  and  it 
is  an  advantage  to  have  tubes  of  this 
class  in  use,  because  the  time  always 
comes  sooner  or  later  when  repairs  will 
be  needed. — American  Tire  and  Rubber 
Co.,  Akron.  O. 

G.  R.  C.  Wire  Wheels 

Detachable  wire  wheels  were  intro- 
duced in  Europe  largely  on  account 
of  the  use  of  regular  clincher  tires 
which  are  hard  to  remove  from  the 
rim,  particularly  in  the  larger  sizes. 
For  this  reason,  the  wire  wheel,  made 
detachable,  received  a  royal  reception  in 
Europe  as  it  was  a  means  of  reducing 
the  labor  of  tire-changing,  one  of  the 
most  disagreeable  drawbacks  to  motor- 
ing. In  America,  where  detachable  tires 
and  demountable  rims  are  standard  prac- 
tice, there  is  not  the  same  reason  why 
additional  wheels  should  be  carried  fn 
order  to  carry  spare  tires. 

On  a  new  wire  wheel  called  the  G.  R. 
C.  the  method  of  attaching  rim  to  wheel, 
by  means  of  an  expanding  ring,  operated 
from  a  single  point,  cuts  down  the  time 
required  for  removing  the  rim  from  the 
wheel  to  a  few  seconds.  There  is  less 
weight  to  handle  in  making  a  tire  change 
on  the  road,  as  there  is  -nly  weight  of 
rim  and  tire  to  consider. 

Each  wheel  is  permanently  bolted  to 
the  car  and  no  special  device  is  necessary 
for  carrying  spare  tires,  as  any  rim 
carrier  now  in  use  will  accommodate  the 
spare  rim  with  tire. 

The  tire-carrying  rim  is  attached  to 
the  wheel  band  by  means  of  an  expand- 
ing ring  located  in  a  groove  forming 
the  front  portion  of  the  wheel  band 
This  ring  engages  the  front  surface  of 


G.  R.  C.  wire  wheel 


G.  R.  C.  rim  lock 


a  supporting  bead,  on  the  under  surface 
of  the  rim  and  the  ring  is  expanded  or 
contracted  by  means  of  a  toggle  device, 
operated  from  a  single  point.  The  .wheel 
band  and  ring  are  assembled  as  a  unit, 
and  when  applied  to  wheels,  there  are 
no  other  parts  to  be  considered  except 
the  tire-carrying  rim,  which  consists  of  a 
single  piece  section  (either  clincher  or 
straight  side  interchangeable  on  the 
same  size  wheel  band)  cut  transversely 
at  one  point;  the  cut  or  split  being 
joined  together  by  a  clip  attached  to  the 
under  side  of  rim  end  on  one  side  of  the 
split,  the  clip  having  its  opposite  end 
upturned  to  engage  a  slot  on  the  other 
side  of  the  split.  When  the  rim  is  in 
its  closed  position,  a  swiveled  lever  en- 
guges  the  clip  which  locks  the  rim  in  its 
circular  shape. 

The  rim  is  supported  around  its  Entire 
circumference  by  the  wheel  band,  includ- 
ing the  portion  at  the  split,  and  the  ends 
of  the  rim  at  the  split  are  supported 
and  lined  up  by  means  of  the  wheel  band 
and  expanding  ring,  making  a  smooth 
joint  which  cannot  injure  the  tire. 

The  details  are  made  fairly  clear  by 
the  illustrations  which  show  the  action 
of  locking  the  detachable  rim  in  place 
and  also  the  complete  wheel.  Alongside 
the  latter  it  will  be  noticed  there  is  a 
sectional  view  showing  the  spoke  ar- 
rangement and  this  is  a  feature  of  the 
design,  for  it  is  claimed  that  setting 
the  spokes  in  this  way  gives  the  greatest 
possible  strength  to  resist  side  stresses. 
The  makers  of  this  new  wheel  are  very 
confident  that  the  slow  progress  of  the 
wire  wheel  in  America  has  been  due 
to  the  marketing  of  some  faulty  patterns 
and  that  the  wire  wheel  will  win 
out  in  the  end  is  their  belief.  Certainly 
the  rim  detachment  is  simple  and  should 
be  very  easy  to  operate,  while  there  can 
be  no  doubt  concerning  the  efficiency  of 
the  locking  arrangement. — General  Rim 
Co.,  Cleveland,  O. 
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Rawhide  Pinions — These  are  used  a 
good  deal  in  electric  motor  drives,  though 
they  are  not  often  found  on  automobiles 
in  these  days.  A  recent  circular  calls 
attention  to  the  fact  that  they  are  a 
specialty  of — Turley  Gear  &  Machine 
Co.,  St.  Louis,  Mo. 

Warning  Bell — There  are  a  few  people 
who  prefer  a  bell  as  a  warning  signal 
for  automobile  use.  and  in  somf  circum- 
stances it  is  desirable  for  special  reasons. 
There  is  not  a  very  wide  choice  of  such 
■eecawnrieSi  and  it  is  thus  useful  to  know 
of  a  maker  whose  product  is  rugged  in 
detail  and  good  in  external  appearance. — 
Liberty  Bell  Co..  Cleveland.  O. 

Folding  Tire  Pump— This  is  a  short- 
stroke,  large-diameter  pump  that  clips  to 
the  running  board  of  the  car.  and  is  then 
operated  by  a  long  lever  arranged  for 
easy  hand  manipulation.  When  out  of 
use  the  whole  pump  folds  together  into 
very  small  compass  so  that  it  muv  be 
stowed  in  the  tool  kit  very  easily, — 
Eugene  Atkins  Co.,  Elkhart.  Ind. 

Radiator  Curtain — A  radiator  curtain 
for  use  in  cold  weather  is  no  novelty,  but 
a  new  concern  is  embarking  on  the  menu- 
facture  of  a  design  that  is  under  th» 
driver's  control  from  his  seat.  The 
whole  thing  can  be  attached  without 
bolts.  Briefly,  it  consists  of  the  applica- 
tion of  the  spring  blind  roller  to  the 
special  needs  of  the  location. — Delaney  & 
Lamothe.  Fitchburg,  Mass. 


Inexpensive     Shock     Absorber — The 

value  of  the  ordinary  type  of  spring 
shock  absorber — more  properly  called 
supplementary  coil  springs — is  now  fully 
appreciated,  and  there  are  many  different 
kinds  to  choose  from.  One  of  the 
simplest,  and  also  one  of  the  cheapest,  is 
the  Pnmco,  which  is  applicable  to  prac- 
tically any  car  with  a  minimum  of 
trouble. — Auto  Devices  Co.,  St.  Louis,  Mo. 

Anii-Rattle — Two  parts  of  a  car  that 
are  apt  to  rattle  when  old  are  the  steer- 
ing tie  rod  ends  and  the  starting  crank. 
A  spring  support  for  the  latter  and  a 
pair  of  neat  little  clips  for  the  former 
parts  are  specialties  made  for  Ford  cars 
in  special  patterns  and  also  in  a  universal 
pattern  for  all  other  cars.  The  anti- 
rattlers  for  the  tie  rod  utilize  a  smnll 
spriiur  to  keep  the  parts  in  tight  contact 
Mid  OQ  prevent  shakint'. — King  Specially 
Mfg.  ('«..  Brookline,  Mass. 

Battery  Charging — A  simple  and  inex- 
pensive apparatus  for  charging  ordinnry 
automobile  batteries  is  always  useful,  for 
•t  is  sometime*  convenient  to  use  the 
lipht-i  or.  the  car  for  long  periods  in  the 
evening  without  running  the  motor.  For 
users  whose  homes  are  supplied  with 
alternating  current  the  "Autrec"  is  a 
small  rectifier  which  costs  very  little, 
and  will  give  a  charging  current  of  about 
a  couple  of  amperes.  It  will  revive  a  par- 
tially exhausted  batterv  over  night. — 
American  Battery  Co.,  Chicago,  III. 


Welding  Outfil — The  value  of  acety- 
lene welding  for  the  repair  of  uutonio- 
bile  parts  is  now  an  accepted  thing,  and 
very  many  garages  are  equipped  for 
work  of  this  character.  It  is  sometimes 
troublesome,  however,  to  choose  the  de- 
tails that  go  to  make  up  a  proper  outfit 
and  the  repairman  is  liable  to  find  that 
the  cost  when  he  has  got  everything,  ex- 
ceeds his  estimate  by  a  good  deal.  The 
"Economy"  portable  welding  outfit  has 
haan  irot  together  to  meet  this  condition 
containing  every  necessary  tool  for  ordi- 
nary jobs  and  is  obtainable  at  a  price 
which  the  purchaser  can  be  satisfied  in- 
cludes everything  he  needs  except  the 
oxygen  and  acetylene  gases. — Economy 
Welding  Machine  Co.,  Kansas  City,  Mo. 

For  Engineers — "Blaisdetl  Equipment" 
is  a  book  that  ought  to  be  amongst  the 
manuals  of  every  engineer  who  has  any- 
thing to  do  with  compressed  air,  as  it 
is  much  more  than  a  catalogue  of  Blai<- 
dell  machines.  Pages  are  given  to  dis- 
cussion  of  the  uses  of  compressed  air,  to 
the  problems  of  compressor  design  ami 
to  the  installation  of  pipe  lines  and  equip- 
ment for  dealing  with  compressed  air. 
There  are  also  useful  tables  of  data  re- 
garding all  sorts  of  things,  such  as  the 
amount  of  air  passed  per  minute  by  a 
round  hole,  given  the  size  of  the  hole  and 
the  pressure  behind  it.  It  is  altogether 
a  quite  exceptional  book  of  its  kind  for 
the  useful  facts  contained  in  it. — Blaisdcll 
Machinery  Co.,  Bradford,  Pa. 
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Due  to  the  innate  simplicity  of  the  Zenith 
and  the  high  quality  of  iU  workmanship  we 
are  enabled  to  build  this  carburetor  a  true 
twin  in  action  and  performance. 
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Fashionable — Yet 
Inexpensive 

The  Overland  Coupe  has  the  advantages  of 
a  limousine  without  its  large  cost. 

It  has  that  distinction  which  makes  it 
smart.  Every  detail  of  its  construction  dis- 
plays taste. 

Electric  control  buttons  on  the  steering; 
column  place  starting,  lighting,  ignition  and 
born  controls  within  natural  reach  of  the 
uHver's  hand.  Any  woman  can  operate  the 
cur. 

Comfortable   seating   capacity   for  four 

passengers. 

Immediate  deliveries. 

Catalog  on  request.  Please  address  Dep 

"Mane  In  V.  8.  A." 

The  Willys-Overland  Company 

Toledo/Ohio 


TO  THE  TRADE 


Very  often  we  receive  letters  from 
our  subscribers  requesting  the 
names  of  manufacturers  making 
cars,  parts  and  accessories. 


Class  Journal  Co., 
239  West  39th  St 


New  York  City 


Gentlemen : --I  have  your  publication 
"Automobile"  of  January.     I  wish  to 
take  up  the  sale  of  American  cars, 
hence  would  ask  you  to  give  me,  if 
possible,  a  list  of  houses  that  are 
not  represented  in  France  or  that  wish 
a  representative  for  Southern  France, 
with  headquarters  at  Marseilles.  I 
shall  be  especially  interested  to  know 
of  houses  that  furnish  trucks  capable 
of  carrying  1000  to  2500  kilograms 
(2200  to  5500  pounds)   net  load. 

If  necessary  I  can  give  refer- 
ences and  bank  guarantees. 

Also  kindly  state  where  I  can 
find  your  publication  in  France. 

Hoping  to  hear  from  you,  I 
remain, 

Very  truly  yours, 
(Signed)  Name  on  Request. 


These  letters  will 
be  published  from 
time  to  time  and 
the  name  and  ad- 
dress of  the  in- 
quirer will  be 
mailed  on  request. 

This  letter  from  a  dealer 
asking  for  pleasure  car 
and  truck  agency  for 
southern  France,  his 
bank  references  are 
ready — 

Are  You  Interested? 


ADDRESS    ADVERTISING  DEPARTMENT 


THE  CLASS  JOURNAL  COMPANY 


239  West  39th  Street 


New  York  City 


— n 
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Flint — Second  City  of  Industry 

Produced  40,700  Cars  in  1914  and  Expects  to  Build 
58,400  This  Year — Accessories  Important 


By  L.  V.  Spencer 


MAKING  an  investigation  of 
the  position  which  Flint, 
Mich.,  occupies  in  the  auto- 
mobile industry,  reminds  one  of  the 
type  of  man,  who,  though  he  has  ac- 
complished great  things  and  has 
gained  a  certain  amount  of  fame  in 
the  world,  is  very  quiet  and  un- 
assuming and  docs  no  bragging 
about  it.  The  stranger  would  never 
guess  from  the  information  gained 
from  him  that  he  was  a  prominent 
personage. 

So  it  is  with  Flint.  Though  the 
city  has  grown  in  a  few  years  until 
it  now  has  a  population  of  over  50,- 
000,  and  is  doing  a  big  work  for  the 
automobile  industry,  it  does  it  all  in 
a  quiet  way,  complacently  crediting 
its  growth  to  the  automobile  business 
and  annually  turning  out  more 
motor  vehicles  than  any  other  city  in 
the  world  except  Detroit. 

58.400  Cars  for  1915 

The  estimated  1915  output  of  the 
five  Flint  motor  vehicle  factories 
now  actively  operating  is  to  be  58,- 
400  automobiles.  It  requires  the 
services  of  one-fifth  of  the  city's 
population  to  do  the  work  of  build- 
ing this  volume  of  automobiles,  in- 
cluding the  employees  of  the  parts 
and  accessory  firms  allied  with  the 
industry. 

The  output  of  cars  for  the  pre- 
vious season — that  is,  from  the  start 
of  the  production  of  1914  models  in 
1913  until  the  end  of  the  1914  selling 


FLINTS  CONTRIBUTION  TO  THE  AUTO- 
MOBILE INDUSTRY 


Incor- 

Name 

Product 

porated 

Armstrong  Mfg.  Co..  . 

1897 

Automobiles  .. . 

.  1904 

Champion  Ignition  Co.. .Spark  plugs... 

1908 

Chevrolet  Motor  Co.  . . 

Automobiles  ..  . 

.  1911 

Dort  Motor  Car  Co. . . 

Automobiles  .. 

1914 

Durant-Dort  Carriage 
Co  Aulomobilea  .. . 

.  1896 

Flint  Varnish  Works. 

Car  varnishes. 

.  1909 

Imperial  Wheel  Co.  .  . 

1912 

Marvel  Carbureter  Co. 

Carbureters  .  . 

.  1908 

Mason  Motor  Co  

1911 

Michigan  Motor  Cast 

1907 

Automobiles  .. 

.  1914 

W.  A.  Paterson  Co. . . 

Automobiles  .. 

.  1896 

W.  F.  Stewart 

Hixlil-H   

1898 

Walker- Weiss  Axle  Co..AxIes  and  hubs 

.  1912 

Weston-Mott  Co  

Axles  and  hubs 

.  1906 

Total  capitalization  $8,850,000 

i  l<  |itfc(iidO'  i!i.i|!'irtr{!]fn'rT? 

•p'lmitlipiiini^iMHt 

'     '  '  1  .! 

year, — was  40,700.  Thus  in  one 
year,  a  jump  of  about  43.5  per  cent, 
is  expected  if  present  manufacturing 
schedules  are  lived  up  to. 

There  are  several  factors  respon- 
sible for  this  increase.  The  first  is 
the  stepping  up  of  production  by  the 
Buick  company,  which  will  increase 
its  output  this  year  to  42.0XJO  as  com- 
pared with  33,000  vehicles  last  year. 
Chevrolet  expects  its  production 
total  to  reach  10.000  for  1915  which 
is  3,000  cars  more  than  last  year. 
The  Paterson  company  is  figuring  on 
a  900-car  output,  whereas  it  built 
practically  700  last  season.  Then 
the  Dort  Motor  Car  Co.  with  2,000 
cars  planned,  and  the  Monroe  con- 
cern with  a  3,500  schedule,  both  new- 
comers, complete  the  reasons  for  the 
prediction  of  a  43.5  per  cent,  total 
increase  for  the  city.  At  the  present 
time  with  each  factory  getting  well 
under  way,  there  seems  to  be  no 
reason  why  the  new  high  mark  will 
not  be  reached. 

The  Backbone  of  the  City 

These  automobile  concerns,  some 
idea  of  the  size  of  which  can  be 
gained  from  the  above  figures  and 
from  additional  statistics  to  be 
touched  upon  later,  together  with  the 
parts  and  accessory  plants,  are  the 
backbone  of  Flint  today. 

In  the  list  of  Flint  institutions 
closely  allied  with  the  automobile  In- 
dustry will  be  recognized  many 
name-i  wtll  known  to  the  automobile 
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Birri  «  eye  view  of  the  Buick  plant,  showing  euch  factories  at  the  following:  1,  Spark  plug  factory;  2,  body  plant:  3,  company 
garage;  4,  office;  S,  power  house:  6,  front  and  rear  axle  factory;  7;  one  of  the  assembly  plants:  I.  six-cylinder  car  assembly.  9,  finished  car 
storage;  10,  assembly:  11,  shipping;  12,  sheet  metal  and  radiator  factory;  13,  parts  and  service  departments:  14.  drop  forglnga:  19, 
motors;  16,  paint;  17.  springs:  IB,  machine:  and  11  and  20.  wheels 


fraternity  at  large.  They  are:  Weston-Mott  Co.;  Champion 
Ignition  Co.;  Imperial  Wheel  Co.;  Marvel  Carbureter  Co.; 
Walker-Weiss  Axle  Co.;  Mason  Motor  Co.;  Michigan  Motor 
Castings  Co.;  Flint  Varnish  Works;  W.  F.  Stewart  Co.,  and 


Above — Chevrolet  plant. 
The  Chevrolet  Motor  Co. 
cameto  Flint  from  Detroit 
In  1912  and  abeorbed  the 
Little  Motor  Car  Co.  From 
an  output  of  3,900  cart  In 
1912,  the  concern  haa  laid 
plant  for  a  10,000  output 
thlt  year.  About  SoO  men 
are  employed 


Right — Factory  of  the 
W.  A.  Pa  tenon  Co.  in 
Flint.  Thlt  firm  began 
making  carrlaatt  In  I86t 
and  entered  the  automo- 
bile field  In  1909.  It  plans 
to  turn  out  900  cars  for 
191S.  Working  force  Is  390 
men  at  capacity.  Floor 
space  of  the  plant  It 
102.000  square  feet 


Bottom  right— Plant  of  the  Monroe 
Motor  Co..  a  new  Flint  concern  having 
the  aame  stockholder!  at  the  Chtvrolet 
company.  It  it  expected  to  manufac- 
ture 3.900  Monroe  cart  thlt  year.  The 
plant  hat  an  area  of  160.000  square  feet 


the  Armstrong  Mfg.  Co.  The  total  capitalization  of  these 
sixteen  car  and  parts  companies  is  $8,500,000. 

From  these  facts  it  will  be  evident  that  Flint  has  attained 
an  enviable  position  in  the  industry,  and  its  growth  is  due  to 
several  causes.  Originally  a  center  for  the 
making  of  carriages  and  wagons,  which 
gained  for  it  the  title  of  the  Vehicle  City, 
it  was  but  n  natural  step  for  many  of  the 
concerns  at  one  time  strong  manufacturers 
of  horse-drawn  vehicles  to  turn  to  the  mak- 
ing of  automobiles  and  parts  when  they  be- 
came a  factor  in  the  world's  commerce. 
Some  of  the  factories  are  still  interested  in 
both  horse  and  automobile  transportation. 

Due  to  a  frank  tendency  on  the  part  of 
employers  and  employees  alike  to  under- 
stand one  another,  Flint  is  strikingly  free 
from  labor  troubles.  It  has  pure  water, 
plenty  of  room  for  respectable  homes  for 
the  men  in  the  factories  and  other  feature* 
which  would  naturally  attract  the  workman 
and  the  manufacturer. 

Although  Flint  was  a 
community  earlier,  set- 
tlement began  in  ear- 
nest in  18:J6,  and  the 
town  was  incorporated 
in  1855  with  2.000 
people.  It  is  therefore 
not  a  very  old  city,  but 
in  its  comparatively 
short  career  has  had 
lively  development 
Detroit,  some  60  miles 
away,  had  been  estab- 
lished since  1701  when 
Cadillac  founded  it  as  a 
trading  post,  becoming 
the  capital  of  the  Mich- 
igan territory  in  1805. 
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Since  Flint's  industrial  activity  really  began,  the  manu- 
facture of  vehicles  has  dominated.  In  1886  W.  C.  Durant  in- 
terested J.  D.  Dort  in  the  organization  that  today  is  one  of 
the  largest  vehicle-making  concerns,  operating  under  the  title 
of  the  Durant-Dort  Carriage  Co.  Even  earlier  than  this, 
W.  A.  1'ate r son,  now  prominent  in  both  the  car  and  carriage 
fields,  started  in  the  carriage  business.  W.  F.  Stewart  also 
appeared  as  a  carriage  body  maker  and  woodworker  in  the 
early  days. 

It  is  a  significant  fact  that  names  that  are  today  prominent 
in  the  big  automobile  enterprises  of  this  country  run  through 
the  industrial  history  of  Flint.  Among  these  are  W.  C. 
Durant,  C.  W.  Nash  and  J.  D.  Dort. 

Beginnings  of  the  Industry 

The  automobile  history  of  Flint  probably  dates  back  to  the 
time  when  Walter  L.  Marr,  chief  engineer  of  the  Buick 
Motor  Co.  of  today,  designed  the  first  Buick,  the  model  B 
with  its  two-cylinder  engine.  Mr.  Marr  describes  this  first 
Buick,  which  he  built  some  16  years  ago  in  Detroit,  as  a 
regular  automobile  with  pneumatic  tires.  The  beginning  of 
the  present  Buick  organization  was  on  the  fourth  floor  of  b 
factory  building  in  Detroit,  where  under  the  imposing  name 
of  the  Buick  Auto  Vim  and  Power  Co.,  marine  engines  were 
made  under  Mr.  Marr's  design  and  where  this  first  car  was 
constructed. 

In  1904  W.  C.  Durant  became  interested  in  Marr's  car, 
the  firm  was  moved  to  Flint  and  the  name  changed  to  the 
Buick  Motor  Co.  The  first  Buick  under  the  present  organiza- 
tion was  built  that  year  and  before  the  year  was  out  the  then 
little  plant  had  succeeded  in  making  a  total  of  thirty-seven 
cars.  But  the  business  grew  so  fast  that  the  second  year  saw 
an  output  of  760  cars,  and  it  was  soon  discovered  that  no 
plant  in  Flint  was  large  enough  to  take  care  of  the  assembly 
of  the  cars.  So  they  sent  Marr  to  Jackson,  Mich.,  to  take 
charge  of  a  plant  which  was  available  there.  After  2  years 
in  Jackson,  this  plant  was  given  up,  as  by  that  time  sufficient 
factory  space  had  been  built  in  Flint  by  the  ever  increasing 
concern. 

The  Great  Buick  Plant 

Today  the  plants  of  the  great  Buick  organization  give  em- 
ployment to  5,000  or  6,000  men.  The  total  number  varies. 
For  instance,  on  February  22  there  were  5,329.  At  this  time 
the  number  is  greater  than  usual,  due  to  the  stepping-up  of 
production. 

There  are  now  eighteen  factory  buildings  in  the  Buick 
plant,  and  they  cover  over  56  acres.  The  total  value  of 
the  machinery  equipment  comes  to  $2,417,580.    Buick  is 


Upper — Factory  of  the  Marvel  Carbureter  Co.,  70  per  cent,  of 
whose  output  goes  to  the  Buick  company.  During  the  lait  5  month! 
of  1914.  and  January,  1915,  35,000  carbureter*  were  produced 

Lower — Mason  Motor  Co.  plant.  Started  In  1911  with  150  men  and 
built  1,500  motors  the  first  year.  Now  employs  475  men  and  plans 
to  manufacture  12.000  engines  for  1915 

now  well  along  towards  the  final  stretch  in  its  year's  schedule 
of  42,000  cars,  some  35,000  having  been  produced  to  date. 
In  all  probability  the  production  for  1916  will  approximate 
60,000  machines. 

The  Buick  company  of  today  is  strictly  a  General  Motors 
property,  that  organization  owning  all  of  the  stock.  It  was 
in  1908  that  the  holding  company,  the  General  Motors,  began 
acquiring  its  stock,  although  Buick  may  be  regarded  as 
the  nucleus  for  the  entire  General  Motors  Co.,  Mr.  Durant 
being  instrumental  in  bringing  about  the  transfer. 

The  bird's-eye  view  of  the  Buick  plant  appearing  at  the) 
top  of  page  570  gives  a  fairly  good  idea  of  the  extent  of 
this  tremendous  industrial  organization.  To  gain  a  concep- 
tion of  some  of  the  buildings  going  to  form  this  plant  let 
us  take  a  few  of  them  up  briefly: 

The  general  office  or  administration  building  104  by  56 


Plant  of  the  Weston- Mott  Axle  Co..  which  ranks  second  to  Buick  among  ths  Flint  concerns.    It  has  380.000  square  feet  of  floor  space. 

employs  1,490  men  and  makes  300  sets  of  front  and  rear  axles  per  day 
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Showing  rite  In  number  of  employ***  In  Flint  automobll*  and 
•ce«».ory  punt!  »lnce  1908.    1910  w»t  the  boom  year 


feet  is  three  stories  and  basement  in  height  and  contains 
17,472  square  feet  of  floor  space.  The  average  number  of 
employees  in  this  building  is  from  200  to  225,  the  payroll 
approximating  $8,750.  All  manufacturing  and  selling  busi- 
ness is  conducted  here  and  the  officers  and  department  heads 
have  their  office*  in  this  structure. 

The  general  machine  shop  where  complete  transmissions 
are  produced  and  containing  u  wood  and  metal  pattern 
shop,  experimental  and  engineering  department  and  chemical 
and  physical  laboratories  is  349  by  208  feet  with  floor  space 
of  226,750  square  feet.  From  BOO  to  950  men  are  employed, 
the  payroll  averaging  $34,140. 

There  are  three  final  assembly  buildings.  One  of  these 
is  three  stories  high,  74  by  750  feet  and  containing  108,000 
square  feet.  Average  number  of  men  employed  350  to  400 
payroll  being  nearly  $16,000.  Another  is  three  stories,  74 
by  800  feet  with  floor  space  of  177,600  square  feet,  employs 
1(00  men  with  a  payroll  exceeding  $10,000.  The  third  as- 
sembly building  is  three  stories,  74  by  7.r,K  feet  with  a  floor 
space  of  108,600  square  feet. 

The  shipping  department  has  a  floorspace  of  85,800  square 
feet  being  211  by  308  feet.  Average  number  of  men  em- 
ployed is  lf»5  to  200  and  payroll  averages  nearly  $0,000. 
This  department  has  a  record  of  loading  237  automobiles 
in  a  day. 

The  drop  forge  plant  contains  85.400  square  feet,  has 
215  machines  worth  $292,000  and  employs  250  to  300  men 
with  a  payroll  of  $25,000. 

The  motor  manufacturing  building  is  300  by  7H2  feeet 
giving  an  area  of  278,460  square  feet.  There  are  683 
machines  worth  $804,130  in  this  building  and  1300  to  1450 
men  are  employed  with  a  payroll  of  $74,200  per  month. 
It  has  a  capacity  of  250  motors  per  day.  The  motor  testing 
room  contains  200  testing  benches. 

Service  and  sundry  stock,  body  priming,  top  building  and 
central  factory  storage  departments  are  contained  with  the 
officers  of  the  works  engineer  and  electrical  engineer  in 
a  building  74  by  782  feet  with  floorspace  of  173,000  square 
feet. 

Table  Showing  Growth  of  Flint's  Assessed  Valuation 

1 909  $14,41 8.960     1912  $24.569, 228 

1910    20,105.886     1913    33.902.697 

1911   23,555.106     1914    40.000.000 


The  longest  building  in  the  group  is  1,110  feet  and  contains 
166,800  square  feet  In  this  building  are  located  the  brass 
and  aluminum  foundry,  the  sheet  metal  and  radiator  factory 
and  the  enamelling  department 

Motor  casting  department  is  70  by  526  feet  with  two  wings 
80  by  170  feet,  giving  an  available  floorspace  of  over  66,000 
square  feet.  Between  325  and  360  men  are  employed,  the 
average  payroll  being  $9,000. 

The  four  story  body-building  plant  has  121,800  square  feet 
and  the  equipment  consists  of  140  special  machines  worth 
$88,000.  and  from  050  to  700  men  are  employed,  the  payroll 
being  $40,000  per  month.  From  250  to  300  car  and  truck 
bodies  are  produced  daily. 

In  addition  to  the  buildings  mentioned  are  power  plants, 
company  garage  and  other  structures  which  go  to  make 
up  the  tremendous  total. 

It  was  probably  the  great  success  of  the  Buick  that  encour- 
aged other  business  men  to  pin  their  faith  to  the  automobile 
industry  in  Flint  Some  of  the  vehicle  and  vehicle  parts 
concerns  which  had  long  been  established  added  departments 
for  the  building  of  automobile  products  as  the  demand  grew 
and  as  they  saw  openings  which  they  could  fill. 

Weston-Mott  Co.s  Growth 

The  Weston-Mott  Co.,  second  largest  of  Flint's  industries, 
and  employing  1,490  men  with  an  output  at  present  of 
300  to  320  sets  of  front  and  rear  axles  and  hubs  per  day, 
was  originally  started  in  Utica,  N.  Y.,  in  1884,  the  early 
days  of  the  bicycle.  In  1905  the  company  was  approached 
to  establish  a  Michigan  factory  and  as  the  limit  of  the  Utica 
works  had  been  reached,  it  was  decided  to  leave  it  altogether 
and  to  build  a  modern  factory  in  Flint.  Accordingly,  the 
concern  was  incorporated  in  1906  under  Michigan  laws 
for  $1,500,000,  and  in  1907  a  factory  of  60,000  square  feet 
was  completed.  But  this  was  soon  outgrown,  and  expan- 
sion was  in  steps  of  size  equal  to  the  original  buildings 
until  180,000  square  feet  had  been  acquired.  Today,  the 
Weston-Mott  plants  have  a  total  floorspace  of  380,000  square 
feet,  and  it  is  utilized  to  make  one  product — axles  and  hubs 
for  motor  cars.  In  1909  about  25,000  sets  were  built,  while 
some  75,000  sets  will  represent  the  factory  this  year.  The 
concern  has  developed  a  highly  specialized  heat  treating 
department  and  goes  exhaustively  into  the  engineering  end 
of  its  business.  Weston-Mott  is  now  entirely  a  General 
Motors  property,  as  is  the  Buick. 

Chumpien  Ignition  Co.  History 

The  Champion  Ignition  Co.,  one  of  the  foremost  in  the 
country  in  the  manufacture  of  spark  plugs,  was  started  in 
Flint  in  1008.  Previous  to  that  time,  Albert  Champion,  its 
founder,  had  been  in  the  ignition  business  in  Boston,  man- 
aging the  Albert  Champion  Co.,  importer  and  manufacturer. 
His  first  connection  with  spark  plug  importation  really 
dates  back  to  1004.  Mr.  Champion,  in  forming  the  Flint 
company,  associated  himself  with  A.  Schmidt,  an  authority 
on  ignition,  and  B.  deGuichard.  also  expert  in  such  matters. 

The  Champion  Ignition  Co.,  now  manufacturing  more 
than  9,000  plugs  per  day,  imported  its  porcelains  at  first 
but  in  1910  added  a  complete  porcelain  making  plant,  many 
of  the  processes  of  which  are  held  secret,  due  to  the  extreme 
accuracy  attainable  by  them  and  to  the  special  form  of  clay 
resulting.  With  the  advent  of  the  high  speed  engine,  Mr. 
Champion  devised  a  new  process  for  the  making  of  plugs 
to  care  for  metal  expansion  at  the  time  of  assembly,  and 
thus  do  away  with  leakage  which  is  a  fault  that  thiB  type 
of  engine  will  soon  bring  to  light.  These  new  plugs  were 
put  on  the  market  in  May.  1914,  and  have  met  with  success. 

Armstrong  Develops  Springs 

The  J.  B.  Armstrong  Mfg.  Co..  commenced  operations  in 
Flint  in  1889.  The  company  was,  in  reality,  an  offspring 
of  the  J.  B.  Armstrong  Co.,  Ltd.,  of  Guelph.  Ont,  which 
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concern  has  been  engaged  in  the  manufacture  of  carriages, 
carriage  springs  and  axles  for  many  years  previous  in  the 
Canadian  city.  The  company's  product  met  with  consid- 
erable favor  in  this  country,  and  after  the  death  of  J.  B. 
Armstrong,  the  company  was  incorporated  under  the  Michi- 
gan laws  by  his  son,  R.  T.  Armstrong  in  1897.  The  Arm- 
strong company's  original  fuctory  burned  in  the  winter  of 
1899,  and  a  new  factory  was  erected  in  1900.  The  present 
site,  which  is  within  a  stone's  throw  of  the  mammoth 
Buick  factories,  was  built  a  number  of  yours  later.  At  the 
start  of  the  automobile  business,  the  Armstrong  concern 
gave  much  time  and  attention  to  developing  springs  suitable 
for  automobiles,  and  in  1908  ceased  the  manufacture  of  car- 
riage springs  entirely.  Realizing  that  the  automobile  trade 
demanded  a  much  better  spring  that  the  carriage  trade, 
the  company  added  a  heut-treating  department  to  the  orig- 
inal factory  in  11*11.  The  concern's  sales  at  the  present 
time  total  approximately  $750,001)  a  year,  and  it  gives 
employment  to  175  men  with  an  average  weekly  payroll  of 
$3,500. 

The  Imperial  Wheel  Co.  is  another  concern  which  started 
business  in  Flint  to  make  products  other  than  those  required 
by  the  automobile.  It  commenced  operation-)  iti  1004  in  the 
building  of  vehicle  wheels.  In  1008,  automobile  wheel  manu- 
facture was  added,  and  3  years  ago  a  new  corporation  bought 
this  branch  of  the  business,  moved  into  a  new  plant  fitted 
largely  with  new  machinery,  and  since  then  capacity  has 
been  added  until  today  125,000  Imperial  wheels  for  auto- 
mobiles are  made  per  year.  The  concern  has  southern 
for  the  supply  of  hickory  wheel  stock,  no  other 
sed.  The  present  number  of  employes  varies 
from  250  to  300. 

Paternon  Enter*  the  Field 

The  W.  A.  Paterson  Co.  has  long  been  a  factor  in  the 
industrial  growth  of  Flint.  It  was  back  in  18(59  that  W. 
A.  Paterson  first  started  carriage  making,  continuing  this 
business  vigorously  until  1900  when,  to  keep  abreast  of  the 
times,  the  making  of  automobiles  was  undertaken.  That  first 
year,  only  sixty-four  Paterson  cars  were  built,  but  the  follow- 
ing year  their  manufacture  was  extended  with  the  result  that 
some  450  cars  were  made.  The  1015  output  will  be  close  on 
to  900,  it  is  said.  The  Paterson  factory  buildings  have  a 
total  of  102,000  square  feet  of  floor,  and  when  working  to 
capacity  about  250  men  are  employed. 

Michigan  Motor  Castings'  Appears 

The  Michigan  Motor  Castings  Co.  was  organized  in  1007 
us  a  foundry  making  gray  iron  castings  for  nutomobile  parts. 
The  plant  has  more  than  doubled  in  size  since  its  beginning. 
While  some  extensions  were  made  in  1908,  it  was  during 
the  following  year  that  practically  180  feet  was  added  to 
the  foundry  length,  and  also  83  by  180  feet  for  the  core 
room  and  82  by  185  feet  for  the  cleaning  department.  The 
present  floor  area  totals  (51,220  square  feet. 

The  concern  was  first  organized  by  some  Detroit  men  and 
the  one  important  change  in  the  organization  was  when 
the  plant  was  sold  to  the  General  Motors  Co.  in  1009.  In 
the  early  days  of  the  business,  25  to  30  tons  of  metal  were 
melted  per  day  and  that  was  considered  a  good  output. 

But  it  has  been  gradually  increasing  during  the  past  5  1-2 
years,  so  that  now  the  daily  average  is  close  to  55  tons. 
Up  to  2  years  ago  the  concern  made  castings  for  Cadillac, 
North  way,  Buick  and  several  others,  but  since  1913,  Buick 
has  taken  the  whole  production. 


Marvel  Carbureter 

Flint  is  also  th«  home  of  the  Marvel  Carbureter  Co.,  which 
is  now  supplying  all  the  carbureters  for  Buick,  Oldsmobile 
and  Oakland.  It  began  business  in  1908  and  has  an  incor- 
porated capital  of  $50,000.    The  output  this  year  will  be 
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65,000  carbureters,  of  which  the  Buick  allotment  is  70  per 
cent.    The  concern  operates  with  about  110  men. 

Stewart.  Body- Builder 

The  W.  F.  Stewart  Co.  is  one  of  Flint's  old-timers  which 
is  just  now  getting  into  the  automobile  line  strenuously.  Or- 
ganized in  1880  and  incorporated  for  $100,000  in  1898,  the 
concern  has  built  only  carriage  bodies  up  to  1914,  and  during 
lust  year  devoted  only  part  of  its  attention  to  this  field. 
Some  5,000  bodies  were  turned  out,  however.  Now,  with  a 
force  ranging  from  375  to  400  men,  Stewart  bodies  are  to 
be  built  to  the  tune  of  25,000  a  year,  carriage  and  wagon 
body  business  being  abandoned.  A  large  percentage  of  these 
will  go  to  Buick,  while  Paterson  and  some  outside  manu- 
facturers will  take  the  rest. 

The  Value  of  Varnish 

The  making  of  varnish  is  not  usually  associated  with  the 
automobile  industry  as  an  accessory.  Nevertheless,  the 
Flint  Varnish  Works  is  a  concern  which  specializes  in  var- 
nishes und  body  colorings  for  the  automobile  trade.  It  takes 
up  the  car  manufacturer's  problem  from  the  painter's  stand- 
point, advising  the  number  of  coats  to  use,  the  kinds  of 
finishing  varnishes,  and  so  on.  The  Flint  Varnish  Works 
began  in  a  small  way  fi  years  ago,  doing  business  with  the 
Buick  company.  That  business  extended  until  for  several 
years  now,  the  concern  has  been  furnishing  all  the  paints, 
enamels  and  varnishes  used  not  only  by  Buick,  but  all  the 
other  General  Motors  properties  as  well,  with  the  exception 
of  Cadillac.  There  are  130  men  in  the  factory  and  seven- 
teen in  the  sales  force.  With  n  production  last  year  con- 
siderably over  the  $1,000,000  mark,  the  plant  is  exceedingly 
busy.  It  measures  120  hy  426  feet,  is  four  storied  high  and 
is  valued  at  $389,000. 

12.000  Mason  Motors  for  1915 

The  Mason  Motor  Co..  building  motors  exclusively,  will 
this  year  build  12,000.     It  was  incorporated  in   1911  with 
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Left— Champion  Ignition  Co.  plant.  Hat  been  In  bualneaa  alnce  1904.  The  company  makes  the  porcelain*  from  raw  clay.  Right — 
Plant  of  the  Imperial  Wheel  Co.,  which  commenced  In  1904  and  began  making  automobile  wheeli  In  1908.  It  employa  250  men  and 
makei  125,000  wheel*  per  year 


4100,000  paid  in,  employed  150  men  and  built  1,501)  motors 
that  year.  The  second  year,  3,500  engines  went  out  from 
the  plant.  In  1014,  this  production  was  doubled.  The  Mason 
company  now  employs  472  men,  and  its  product  goes  prin- 
cipally to  Chevrolet,  to  the  new  Monroe  company  and  to 
the  Dart  Motor  Truck  Co.,  Waterloo,  la.  Its  buildings  are 
valued  at  $65,000,  and  its  equipment  runs  to  $145,682. 

Launching  the  Chevrolet 

It  was  on  October  30,  1911,  that  the  Little  Motor  Car  Co. 
was  incorporated  to  do  business  in  Flint  with  a  capital 
stock  of  $1,200,000.  Soon  after  that,  on  November  8,  1911, 
the  Chevrolet  Motor  Co.  was  launched  in  Detroit  with 
$2,500,000  capitalization.  On  September  1,  1912,  about  a 
year  after  the  Little  company  was  begun,  the  Chevrolet 
plant  was  moved  to  Flint  and  absorbed  the  Little,  starting 
active  manufacture  in  the  same  plants. 

While  in  Detroit  about  a  year,  Chevrolet  turned  out  some 
500  cars,  but  the  output  took  a  jump  to  3,500  the  first  year 
in  Flint,  stepping  from  that  figure  to  7,000  a  year  later. 
The  plan  for  this  year  is  to  build  10,000.  The  plant  gives 
■employment  to  660  men,  and  covers  8  3-4  acres,  with  a 
valuation  of  $667,000.  Chevrolet  also  has  plants  in  Tarry- 
town,  N.  Y.,  and  New  York  City. 

In  1912,  F.  J.  Weiss,  an  old  Flint  Axle  man;  W.  T. 
Walker,  then  assistant  general  manager  of  the  Weston-Mott 
Co.,  and  C.  H.  Bonbright,  former  sales  manager  of  the 
Durant-Dort  company,  formed  the  Walker- Weiss  Axle  Co., 
whose  output  the  first  year,  with  sixty  men,  was  from  5,000 
to  6,000  sets  of  axles  and  hubs.  Now,  with  200  employed, 
the  annual  production  is  20,000  sets  in  a  plant  that  has 
doubled  in  value  since  the  beginning. 

Dort  and  Monroe  the  Latest 

The  first  of  this  year,  Flint  received  a  new  industry  in 
the  Dort  Motor  Car  Co.,  which  has  a  capitalization  of 
$500,000.  Its  officers  arc  all  identified  with  the  Durant-Dort 
Carriage  Co.,  with  which  it  is  closely  related.  They  are: 
J.  D.  Dort,  president;  D.  M.  Averill,  vice-president  and  gen- 
eral manager;  F.  A.  Aldrich,  secretary  and  treasurer;  J.  D. 
Mansfield,  sales  manager;  Etienne  Planche,  engineer.  Reg- 
ular production,  which  will  be  carried  on  in  the  Durant- 
Dort  works,  will  start  in  April,  and  the  schedule  calls  for 
2,000  cars. 

The  other  newcomer  in  Flint's  growing  list  is  the  Monroe 
Motor  Co.,  whose  stockholders  are  the  same  as  those  of  the 
Chevrolet,  although  the  management  is  separate.  R.  F. 
Monroe  is  the  president  and  general  manager,  W.  C.  Durant 
is  vice-president,  Curtis  Hathaway  is  secretary,  and  A.  G. 
Bishop,  treasurer.  The  capitalization  is  $250,000,  and  the 
first  year's  contemplated  output  is  3,500  cars.    The  organ- 


ization was  effected  on  August  1,  1914,  and  now  the  concern 
is  getting  well  under  way.  It  is  occupying  the  same  plant 
that  Chevrolet  used  for  the  building  of  its  large  six-cylinder 
car,  and  expects  to  have  about  200  men  on  its  payroll. 

These  little  romances  of  business  in  tabloid  form  tell  the 
story  of  the  growth  of  Flint.  Each  industry  is  making  its 
way  in  enviable  fashion,  helping  to  make  Flint  the  busy 
industrial  center  that  it  is.  And  just  as  each  has  done  its 
part  in  making  Flint,  so  the  growth  of  the  automobile  busi- 
ness is  responsible  for  the  development  of  every  plant.  This 
great  transportation  industry  has  pulled  Flint  out  of  the 
mud  onto  the  boulevard  of  progress. 

Environment  and  advantages  had  to  be  there  before  the 
industries  could  thrive,  for,  with  equable  taxes,  good  schools, 
plenty  of  fresh  air  on  all  sides,  to  attract  the  employes  on 
the  one  hand,  and  cheap  electric  power,  good  transportation 
facilities  and  level-headed  city  administration  to  interest  the 
manufacturer  on  the  other,  the  town  was  destined  to  grow. 

The    organizations    of   employers    and    employes,  which 


Above — Walker- Welti  Axle  Co.  factory.  Employ*  200  men.  hat 
45,660  square  feet  of  floorapace  and  ha*  Increased  output  from  5.000 
aet*  of  front  and  rear  axlea  to  20.000.  Lower — Front  of  W.  F, 
Stewart  plant.  Up  to  thl*  year  automobile  bodle*  were  a  *lde  i»*u* 
and  only  5,000  were  built  In  1914,  but  now  they  have  been  made  the 
main  production  and  25,000  are  planned 
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work  together  for  the  betterment  of  all,  have  done  their 
part  in  making  Flint  a  center  which  is  strikingly  free  from 
labor  troubles.  The  workingmen's  organization  is  the  Flint 
Vehicle  Factories  Mutual  Benefit  Assn.  and  that  of  the  man- 
ufacturers is  the  Manufacturers'  Assn.  of  Flint. 

The  vehicle  workers'  organization  was  formed  that  the 
men  might  have  the  advantage  of  benefit  insurance  at  lowest 
possible  cost.  The  factories  encourage  this  work  and  help 
it  along.  Since  its  inception  in  1901,  the  association  hu* 
paid  out  $137,480.53  in  sickness,  accident  and  death  benefits. 
Its  dues  are  10  cents  a  week  for  a  benefit  of  $1  per  day  after 
the  sickness  or  accident  has  disabled  the  man  for  5  days,  and 
benefits  may  be  drawn  for  18  weeks  in  any  1  year.  A 
funeral  benefit  of  $50  is  also  included.  Dues  of  15  cents 
afive  the  member  $1.50  per  day  under  the  same  conditions, 
with  $75  funeral  benefit.  But  only  employes  whose  pay 
amounts  to  $12  a  week  or  more  are  eligible  to  this  class. 

Plan  for  Aiding  Needy  Members 

Supplementary  to  the  benefits  thus  derived,  and  of  which 
77  per  cent,  of  Flint's  factory  workers  take  advantage,  the 
manufacturers'  association  maintains  a  plan  for  aiding 
needy  men  who  are  members  of  the  workers'  association. 
This  supplementary  help  of  the  manufacturers  extends  to 
those  of  their  employes  who  are  still  sick  and  in  need  of 
financial  assistance  after  they  have  received  the  benefits  pro- 
vided for  by  their  policies  in  the  vehicle  workers'  association. 
No  fees  or  other  expenses  are  incurred  by  the  workman  in 
getting  this  supplementary  assistance,  and  its  benefits  are: 
For  death  or  for  total  disability  from  sickness  from  causes 
covered  by  certificate  of  the  Flint  Vehicle  Factories  Mutual 
Benefit  Assn.  during  a  period  which  cannot  exceed  104  weeks, 
$7,  $8  or  $9  per  week,  depending  upon  whether  the  bene- 
ficiary is  a  single  man,  or  married  man  with  no  dependent 
children,  married  with  one  dependent  child  under  15  years,  or 
married  with  two  or  more  children  under  15  years. 

More  than  2  years  have  passed  since  the  supplementary- 
plan  was  first  put  in  operation,  and  over  $16,000  has  been 
spent  to  relieve  suffering  and  want — sixty-eight  of  the 
plants'  employes  and  their  families  having  been  aided. 

Flint  Appeals  to  the  Workmen 

Is  it  any  wonder  that  Flint  attracts  intelligent  workmen? 
They  are  given  a  chance  to  live,  and  are  helped  through 
their  difficulties  by  the  men  who  hire  them.  In  return,  they 
give  the  best  service  they  can,  and  are  a  contented  lot,  on 
the  whole.  Such  conditions  are  the  foundations  of  success- 
ful manufacturing  communities. 

As  another  indication  of  Flint's  growth,  consider  Uncle 
Sam's  business  in  the  city.  From  the  time  the  automobile 
began  to  make  itself  known  as  a  part  of  the  city's  pros- 
perity, the  postal  receipts  have  been  growing  rapidly,  as 
may  be  seen  when  it  is  shown  that  in  1903  the  receipts  were 
$35,714,  but  last  year  they  had  reached  a  figure  nearly  four 
times  that  amount,  or  $128,716. 

A  Valuation  of  $40,000,000 

Flint  was  the  victim  of  a  slight  over-growth  in  1910, 
when  somewhat  of  a  boom  condition  was  experienced.  The 
factories  expanded  a  bit  too  rapidly,  as  the  tables  and  dia- 
grams of  total  employed  men  will  indicate.  Following  that 
year,  business  settled  back  to  a  sound  basis,  real  estate 
values  and  other  values  which  had  been  somewhat  bloated 
got  their  bearings,  and  Flint  started  in  on  a  steady  and 
healthy  growth.  This  will  be  brought  out  by  an  analysis 
of  the  various  figures  herewith.  Flint  cannot  fall  back 
now  as  it  did  then.  Its  foundations  are  now  laid  sanely 
and  securely,  and  only  the  most  unheard-of  conditions  could 
now  cause  a  slump. 

Flint  today  has  an  assessed  valuation  of  about  $40,000,000. 
It  has  two  steam  railroads  for  its  shippers,  and  two  electric 


Upper— Factory  of  Flint  Varnish  Work»,  which  employ!  150  men 
and  whoae  product  last  year  was  valued  at  over  $1,000,000 

Middle — Michigan  Motor  Caatlnga  Co.  plant,  which  has  an  area 
of  81,220  square  feet.  3-0  employes  and  melts  55  tons  of  metal 
per  day 

Lower — J.  N.  Armstrong  Mfg.  Co.  factory,  which  took  up  the 
automobile  end  of  the  spring  business  in  1908.  Has  175  men  and  a 
$750,000  annual  business.    Makes  motor  truck  springs 

traction  lines.  Its  1914  bank  clearings  were  $23,985,113.76, 
through  its  five  banks. 

Located  an  equable  distance  from  all  commercial  centers 
of  the  country,  Flint  is  a  modest  little  city  of  industrial 
opportunity. 

Testimonial  Banquet  Given  Handley 

Indianapolis,  Ind.,  March  27 — A  testimonial  banquet  to 
J.  I.  Handley,  president  of  the  Mutual  Motors  Co.  and  the 
Marion  Motor  Co.,  held  at  the  Columbia  club  here,  brought 
together  about  seventy-five  of  the  most  prominent  men  of  the 
city  to  give  Godspeed  to  the  guest  who  is  to  leave  the  city  to 
take  up  his  work  with  the  Mutual  company  at  Jackson,  Mich. 
C.  A.  Bookwalter,  ex-mayor  of  Indianapolis,  acted  as  toast- 
master,  introducing  Lieutenant-Governer  O'Neill  the  first 
speaker.  The  lieutenant-governor  spoke  of  the  tremendous 
resources  of  Indiana  and  their  effect  upon  the  automobile 
business  of  the  city  and  state  and  praised  the  men  in  the 
industry  for  their  good  work  under  trying  conditions. 

Mr.  Handley  in  his  parting  words  to  the  men  who  have  stood 
by  him  during  his  ups  and  downs,  could  not  speak  too  highly 
of  the  bankers  of  the  state  who,  he  stated,  did  more  for  the 
automobile  industry  in  Indianapolis  than  we  believe.  "The 
bankers  lost  money  on  the  deals  with  many  car  concerns,  but, 
despite  the  losses,  which  were  heavy  in  many  instances,  they 
cheered  us  up  and  asked  us  not  to  quit  but  to  come  back  for 
more  because  they  were  back  of  us.  When  the  Marion  com- 
pany lost  about  $250,000  in  the  flood  2  years  ago,  the  bankers 
stood  by  to  see  the  company  again  on  its  feet." 

Indianapolis,  Ind.,  March  27 — W.  D.  Oakes,  president  of 
The  Oakes  Co.,  manufacturer  of  automobile  accessories,  has 
been  elected  general  secretary  of  the  Indianapolis  Chamber  of 
Commerce,  of  which  F.  L  Willis  of  the  Hearsey-Willis  Co.  and 
a  director  of  the  Indianapolis  Automobile  Trade  Assn.  was 
recently  elected  president. 
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Car  and  Truck  Sales  in  Southwest 
Gain  64.2%  in  3  Months 


$90,000,000  Grain  in  Bins  of  Farmers  in  Mississippi  Valley  Still  Untouched- 
Horse  and  Mule  Buying  Increases  Car  and  Truck  Demand— $300,000  in 
Trucks  in  3  Months— Crops  in  Fine  Condition— Money  Plentiful 


KANSAS  CITY,  MO.,  March  27- 
The  answer  is  coming  every  day 
to  the  standing  question  in  the  au- 
tomobile industry  as  to  just  what  bearing 
the  enormous  wheat  crop  of  lltl  4  with  its 
war  price*  will  have  on  the  sale  of  cars 
in  the  biff  grain  states  of  the  Mississippi 
valley.  With  the  first  3  months  of  1915 
jrone,  it  is  possible  to  arrive  at  conclu- 
sions based  on  actual  figures. 

Alarmists  have  freely  predicted  that 
the  farmers,  to  whom  the  bulk  of  the  low 
and  popular  priced  cars  have  been  going, 
would  quickly  come  to  the  end  of  their 
rope  as  the  result  of  such  a  huge  invest- 
ment in  a  so-called  luxury.  They  pointed 
to  the  fact  that  Kansas — always  a 
weather  vane  in  the  grain  states — had  on 
January  1  of  this  year  50,467  automo- 
biles, representing  a  total  investment  es- 
timated at  *40,3«3.200.  This  allows  an 
average  price  of  about  $800  per  car, 
which  appears  conservative  when  it  is  fig. 
urcd  that  of  the  15,000  Fords  in  the 
state,  many  were  bought  at  a  higher  price 
than  prevails  this  year  on  the  same  make 

Returns  on  Car  Investment 

These  men  asserted  that  this  money 
should  have  gone  into  wealth-producing 
investments,  although  the  farmer  gets  10 
per  cent,  pleasure  out  of  his  car  and  00 
per  cent,  business  where  the  average  city 
man  just  reverses  the  proposition.  How- 
ever, what  the  automobile  returns  to  the 
farmer  on  the  investment  is  another  story. 
The  distribution  of  cars  indicates  that 
the  farmer  is  buying  cars  more  heavily 
this  year  than  ever,  instead  of  using  his 
wheat  money  to  pay  debts  brought  on  in 
the  past,  in  so-called  motor  dissipation. 

Business  64.2  Her  Cent.  Better 

To  get  quickly  to  the  point,  the  deliv- 
eries of  low  and  medium  priced  cars  in 
the  southwest,  as  shown  by  the  figures  of 
factory  branches  and  distributers  in  Kan- 
sas City,  prove  an  increase  of  business 
the  first  3  months  of  1915  over  the  same 
period  of  1914  of  64.2  per  cent. 

This  takes  into  consideration  that  con- 
ditions in  March  this  year  were  unusually 
bad  for  deliveries.  Figures  secured  from 
the  branches  and  agencies  here,  it  may 
be  mentioned,  represent  deliveries,  not 
saleR  for  future  deliveries.  Differences 
in  territory  and  changes  in  territory,  be- 
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sides  the  closing  of  some  agencies  and  the 
opening  of  others,  make  it  difficult  to  make 
tabular  comparisons.  In  many  instances, 
too,  it  was  impossible  to  secure  the  exact 
figures  on  deliveries  unless  the  name  of 
the  manufacturer  was  omitted.  In  order, 
therefore,  to  secure  figures  without  exag- 
geration, in  some  instances  these  names 
will  be  withheld.  Among  the  cars  repre- 
sented in  arriving  at  the  percentage  of 
increase  of  business  are  these: 

Ford— Figures  on  Kansas  and  western 
Missouri. 

Overland  Kansas,  western  half  of 
Missouri  and  northern  Oklahoma. 

Buick — Kansas,  western  tier  three 
counties  of  Missouri. 

Studebaker— Kansas,  Oklahoma  and 
western  half  of  Missouri. 

Maxwell — Kansas,  Oklahoma,  Arkan- 
sas, Louisiana,  Texas.  New  Mex- 
ico, Wyoming  and  western  half  of 
Missouri. 

Keo — Kansas,  Oklahoma  and  western 
half  of  Missouri. 

Chevrolet — Kansas,  Oklahoma  and 
western  half  of  Missouri. 

Chalmers — Thirty-five  counties  in  Kan- 
sas and  twenty-six  in  Missouri. 

Hudson — Eastern  half  of  Kansas  and 
western  half  of  Missouri. 

Jackson— Kansas.  Oklahoma  and  west- 
ern half  of  Missouri. 

Abbott-Detroit— Missouri,  Kansas  and 
northern  half  of  Oklahoma. 

Paige  Detroit—  Kansas,  Oklahoma  and 
western  half  of  Missouri. 

Peerless -Kansas  and  western  half  of 
Missouri, 

Mnrmon—  Kansas,  Oklahoma,  western 
half  of  Missouri. 


Packard  — Kansas,  Oklahoma  and  west- 
ern half  of  Missouri. 

Pierce-Arrow— Kansas,  Oklnhoma  and 
western  half  of  Missouri. 

Locomobile — Kansas,  Oklahoma,  Texas 
and  western  half  of  Missouri. 

This  list  gives  a  comprehensive  idea  of 
the  cars  and  territory  upon  which  the  fig- 
ures are  based.  Inasmuch  as  the  low- 
priced  cars  and  popular-priced  cars  rep- 
resent farmer  sales  more  largely  and  the 
higher-priced  ones  city  deliveries,  the 
Packard,  Marmon,  Locomobile,  Pierce- 
Arrow  and  Peerless  have  been  placed  in 
one  group  and  the  lower-priced  cars  in 
another. 

Fords  Increase  98  Per  Cent. 

Ford  deliveries  in  Kansas  and  western 
Missouri  in  the  first  3  months  of  1915 
are  given  as  6,000  cars,  which  represents 
an  increase  of  08  per  cent.  The  Ford 
cars  in  Kansas  number  almost  three- 
tenths  of  all  the  cars  in  the  state  and  the 
percentage  will  hold  fairly  well  through- 
out the  Mississippi  valley. 

Studebaker  shows  a  delivery  in  Janu- 
ary, February  and  March  of  488  cars, 
52  1-2  per  cent,  increase. 

Overland,  which  has  been  a  popular 
car  in  this  region,  gives  some  interesting 


figures,   its   increase  of 
months  being  S3  per  cent.: 
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Maxwell,  with  its  great  range  of  terri- 
tory out  of  Kansas  Cit>\  shows  the  deliv- 
ery of  2,300  cars  in  3  months  of  1915.  an 
increase  of  500  per  cent. 

The  deliveries  of  Reo  and  Chevrolet 
are  combined  in  figures  for  1914  and  sep- 
arated this  year  because  of  a  change  in 
dealers,  but  with  a  slight  change  in  terri- 
tory, the  increase  is  estimated  at  120  per 
cent. 

Then  taking  in  some  of  the  smaller 
agencies  and  some  of  the  others  like  Buick, 
which  shows  an  increase  of  60  per  cent, 
with  deliveries  held  up  in  1  month,  the 
average  of  increase  in  business  is  esti- 
mated at  64  per  cent.  The  four  largest 
companies  show  an  increase  of  68.7  per 
cent.  While  this  is  an  average  on  per- 
centage, it  must  be  borne  in  mind  that 
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one  of  these  companies  does  a  business 
in  this  district  estimated  at  three-fourths 
of  all  cars  sold.  Taking  this  in  view,  a 
really  closer  estimate  would  be  74.2  per 
cent. 

High -Priced  Cars  Sell  Steadily 

The  Marmon,  Locomobile,  Packard, 
Peerless  and  Picrcc-Arrow,  placed  in  one 
group,  show  an  increase  in  the  first  3 
months  of  1915  of  66.1  per  cent,  over  the 
same  period  of  1914.  This,  however,  is 
not  b  fair  average  because  of  the  200  per 
cent,  increase  of  business  in  the  Kansas 
City  branch  of  the  Marmon  company. 
This  company  in  1914  sold  very  few  cars 
in  this  territory.  However,  last  fall  with 
an  entire  change  of  representatives  at  the 
branch,  better  results  have  been  achieved. 
Only  one  of  these  cars  shows  no  increase 
of  business,  while  the  other  three,  which 
•re  the  largest  sellers  of  the  five  high- 
priced  ears  mentioned,  show  an  increase 
of  49  per  cent.,  which  represents  a  steady 
growth  under  normal  conditions. 
$300,000  in  Trucks  in  3  Months 

The  first  3  months  of  1915  show  a 
gain  of  50  per  cent,  in  the  deliveries  of 
trucks  over  the  first  3  months  of  last 
year.  The  estimate  placed  on  deliveries 
in  Kansas  and  the  western  part  of  Mis- 
souri in  the  3  winter  months  this  year 
has  been  $300,000.  Of  this  number,  trucks 
worth  $65,000  have  been  delivered  in 
Kansas  City. 

The  winter  demand  is  a  new  thing 
here.  Usually  the  truck  dealers  have  set- 
tled back  for  a  rest  from  December  to 
March,  but  the  inquiries  commenced  com- 
ing in  this  year  in  December  and  the 
sales  of  January,  February  and  March 
are  60  per  cent,  greater  than  any  previ- 
ous year.  One  dealer  has  doubled  his 
selling  force  and  has  sold  forty-nine 
trucks,  where  the  same  period  last  year 
brought  only  nine  sales.  He  has  been  in 
the  business  in  this  city  7  years  and  his 
conditions  are  exactly  the  same,  except 
for  the  new  salesroom. 

A  new  demand  is  that  for  1-ton  trucks 
for  jitney  buses.  However,  the  call  from 
business  concerns,  hauling  companies,  has 
also  increased  and  now  the  farmers  are 
sending  in  many  inquiries  regarding 
trucks  and  are  buying  some  for  farm  use. 
Light  Trucks  for  Jitney  Work 

The  light  truck  seems  destined  to  have 
a  great  use  for  inter-city  jitney  service. 
The  motor  bus  which  can  haul  passengers 
and  some  baggage  and  light  freight  is 
being  asked  for  and  it  is  predicted  that 
regular  routes  will  be  established  wher- 
ever the  roads  will  permit  in  Missouri, 
Kansas,  Oklahoma,  Texas  and  Nebraska. 
Twenty-five  trucks  have  been  sold  for 
this  purpose  in  the  last  6  weeks  and  they 
are  growing  in  favor  for  city  use  instead 
of  the  rebuilt  light  pleasure  cars. 

Farmers  Buying  Trucks 

The  demand  from  the  farmers  for 
trucks  is  practically  new.    There  are  a 


few  in  use  in  Kansas  and  Missouri  for 
hauling  feed  and  for  general  use  about 
the  farm  but  quite  a  number  are  being 
used  to  replace  driving  teams.  A  1-ton 
truck  hauls  the  produce  to  town  and 
hauls  back  feed,  flour  and  supplies,  serv- 
ing as  a  semi-pleasure  vehicle  at  the  same 
time.  The  dealers  are  handling  inquiries 
from  the  farm  with  a  view  of  developing 
this  sort  of  demand. 

In  accounting  for  the  heavy  sales  which 
usher  in  1915,  Estel  Scott,  president  of 
the  Kansas  City  Motor  Car  Dealers' 
Assn.,  assigned  several  reasons: 

One,  of  course,  is  the  record-breaking 
crops  of  last  year  and  the  encouraging 
prospects  for  another  big  wheat  crop  this 
season.  The  high  price  of  lead  and  zinc 
has  made  the  mining  district  of  South- 
west Missouri  and  Southeast  Kansas 
heavy  buyers. 

Also,  the  low  price  of  gasoline  and  the 
high  price  of  horse  feed  have  helped  the 
truck  business.  In  addition  to  this  a  foot 
of  snow  that  came  the  first  of  March, 
demonstrated  the  superiority  of  trucks 
over  teams  in  a  trying  time. 

Few  Horses— More  Trucks 

But  greatest  of  all  the  influences  that 
is  creating  a  demand  for  trucks  and  tour- 
ing cars  as  well  and  just  beginning  to  be 
felt,  is  the  shortage  in  horses.  A  revolu- 
tion is  taking  place  in  the  truck  business 
and  a  few  months  will  see  n  condition 
that  the  motor  truck  producers  have 
wanted  but  none  dared  hope  for. 

The  British  army  has  been  buying  lib- 
erally of  horses  in  this  section  since 
Europe  has  been  at  war  and  the  French 
have  been  fairly  large  purchasers  too,  but 
only  the  last  few  days  have  horse  and 
mule  buyers  begun  to  reali7.e  what  the 
demand  is.  A  few  days  ago  Thompson 
&  Robinson,  horse  and  mule  dealers  here, 
closed  a  contract  with  the  French  govern- 
ment for  the  immediate  delivery  of  26,000 
head  of  horses.  One  day.  March  20,  forty- 
seven  carloads  left  Kansas  City  for  New 
Orleans.  A  contract  is  pending  with  the 
Belgian  government  for  the  delivery  of 
20,000  head.  And  if  this  does  not  mean 
sales  of  trucks  and  touring  cars,  listen 
then  to  the  extremities  to  which  the  horse 
dealers  are  put  in  gathering  horses  to  fill 
their  orders  in  Kansas  City,  the  second 
largest  horse  and  mule  market  in  the 
world. 

When  the  foreign  army  officers  first 
began  buying  horses  and  mules  in  this 
market,  they  segregated  the  animals  and 
conditioned  them  with  vaccination  and 
other  means.  That  has  been  abandoned 
in  the  rush.  The  animals  arc  shipped  im- 
mediately to  New  Orleans  or  Newport 
News.  A  fleet  of  ships  is  now  waiting  at 
Newport  News  to  convey  them. 

And  Missouri,  Kansas,  Oklahoma,  Ne- 
braska, Colorado  and  the  Dakotas  liter- 
ally combed  for  horses  for  the  British, 
are  to  be  finecombed  now  to  supply  the 
French  2(1,000  head  more.    If  the  pend- 


ing contract  for  20,000  horses  for  the 
Belgian  government  goeB  through  the  de- 
mand will  be  still  more  urgent. 

$12,000,000  for  Horses  and  Mules 

Approximately  60,000  horses  and  mules, 
valued  at  $12,000,000,  have  been  pur- 
chased in  the  states  mentioned  since  Sep- 
tember 1  and  have  been  marketed 
through  Kansas  City  to  the  British.  The 
desirable  cavalry  type  were  soon  exhaust- 
ed and  the  rule  that  all  horses  must  be 
under  7  years  of  age  was  soon  aban- 
doned. Also  the  price  has  gone  up  from 
$25  to  $35  a  head  since  September. 

For  more  than  2  months  the  British 
have  been  buying  only  artillery  horses 
for  which  they  pay  around  $225.  The 
farmer  gets  from  $160  to  $185  for  these 
animals.  The  type  is  the  general  utility 
farm  horse,  weighing  from  1,200  to  1,400 
pounds,  up  to  12  years  in  age,  and  a  wire 
cut  or  a  small  blemish  does  not  disqualify. 
The  smooth-mouthed  horse,  whose  teeth 
indicate  he  is  over  9  years  old,  is  going 
now  if  he  has  good  short  teeth. 

The  British  are  also  buying  mules  for 
artillery  purposes  and  are  having  to  pay 
a  little  more  for  them  than  for  the  horses. 

In  getting  the  horses  for  the  French 
contract,  the  efforts  will  be  confined  to 
the  states  already  covered  by  buyers 
from  Kansas  City.  The  other  districts  of 
the  country  have  been  gone  over  as  thor- 
oughly as  this  and  the  scarcity  of  horses 
is  general. 

United  States  and  Italy  Buy  Horses 

The  Italian  government  is  now  vieing 
with  the  United  States  government  in 
purchasing  young  horses.  Recently  in 
Grand  Island,  Neb.,  the  Italian  buyers 
bought  a  lot  of  Spaghettis.  These  are 
horses  3  and  4  years  old,  and  many  of 
them  unbroken.  Branded  western  horses 
of  this  age,  and  so  wild  that  they  could 
not  be  handled  except  with  a  lariat, 
brought  $100  to  $110  apiece.  ^ 

The  United  States  army  is  also  buying 
an  exceptionally  large  number  of  young, 
unbroken  horses  true  to  type.  These  are 
being  put  on  the  government  ranches  at 
the  remount  stations.  The  action  of  this 
government  is  believed  by  horsemen  to 
mean  that  the  United  States  army  fears 
a  horse  famine  and  is  trying  to  stock  up. 

The  scarcity  of  draft  animals  is  begin- 
ning to  be  felt  in  the  cities  because  of  a 
movement  to  stock  up  in  advance  of 
higher  prices.  Teams  suitable  for  brew- 
ery and  packing  house  wagons  are  selling 
as  high  as  $600. 

Crop  Conditions  Excellent 

The  month  of  March  has  shown  im- 
provement in  the  condition  of  the  winter 
wheat  crop  now  in  the  ground.  The  great 
winter  wheat  crop  states  are  Kansas,  Ne- 
braska, Oklahoma  and  Missouri.  These 
states  represent  44  per  cent,  of  all  the 
winter  wheat  acreage  in  the  United 
States.  These  states  show  a  percentage 
of  10H  for  area  sown  as  compared  with 
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1914.  The  spring  wheat  of  Nebraska  and 
the  Dakotas,  of  course,  will  not  be  sown 
until  next  month,  but  these  states,  like 
the  southwest  winter  wheat  state*,  have 
had  creat  supplies  of  moisture  in  the 
ground  this  summer.  The  winter  wheal 
states  show  an  average  condition  of  85 
per  cent,  last  December  by  the  Depart- 
ment of  Agriculture  reports.  It  is  be- 
lieved the  forthcoming  report  will  show  a 
condition  above  90  per  cent.,  which  is  ex- 
ceptional. 

Only  the  extreme  western  counties  of 
Kansas  have  failed  to  show  a  decided 
improvement  in  the  condition  of  the  crop 
that  will  buy  automobiles  in  the  fall  of 
1915  and  the  spring  of  191<>.  As  a  rule 
the  March  winds  expose  the  roots  of  the 
wheat  and  much  damage  results,  but 
March  this  year  has  been  almost  without 
wind  and  no  damage  has  resulted. 

Very  little  of  the  1914  winter  wheat 
crop,  which  has  been  in  farmer's  bins  last 
month  has  been  moved  in  March  owing  to 
the  condition  of  the  roads.  The  writer 
estimated  in  The  Automobile  last  month 
the  winter  wheat  still  held  on  the  farms 
— and  representing  surplus  available  for 
automobile  purchase — to  be  less  than  20 
per  cent,  of  the  crop.  The  Department  of 
Agriculture  bulletin,  published  March  4. 
gave  its  estimate  at  17  per  cent.  So  ap- 
parently the  heavy  purchases  for  the 
winter  months  of  automobiles  has  not  yet 
touched  this  surplus  wheat  of  which  there 
is  nearly  $90,000,000  worth  still  in  the 
farm  bins  of  the  southwest. 

Corn  Haa  a  Good  Start 

While  the  wet  March  will  make  the 
starting  of  farm  work  late,  it  will  leave 
the  ground  full  of  moisture  in  the  corn 


belt,  which  means  great  things  to  the 
farmer.  The  cattle  quarantines  in  the 
west,  while  disquieting,  have  not  demor- 
alised the  stock  in  any  sense  of  the  word. 
The  government  is  taking  vigorous  steps 
to  stamp  out  the  foot  and  mouth  disease. 
It  is  bending  every  energy  to  keep  the 
disease  off  the  big  ranges  because  it  is 
feared  that  if  it  gets  started  there  it  will 
travel  on  account  of  the  absence  of 
fences.  The  action  of  the  western  states 
in  uniting  with  the  federal  government 
to  pay  for  all  stock  killed  as  a  result  of 
finding  the  disease  has  caused  every  far- 
mer to  be  on  the  alert  to  detect  the  first 
symptoms  so  the  government  can  act. 
The  payment  by  states  for  slain  cattle, 
too,  has  made  the  farmer  continue  to 
handle  cattle  that  he  would  not  otherwise 
risk  doing.  This  situation  need  not  cause 
any  alarm  about  general  prosperity  in 
the  west. 

Hank»  Full  of  Money 

The  money  market  of  the  grain  states 
shows  money  easy  for  strictly  commer- 
cial purposes.  The  bank  deposits  in  Kan- 
sas City,  as  representative  of  the  western 
states,  showed  an  increase  in  the  last 
bank  statements,  March  4,  to  $122,000,- 
000  against  $110,000,000  lust  December 
and  $106,000,000  a  year  ago.  The  busi- 
ness man  with  products  in  course  of  mar- 
keting, and  this  applies  to  the  farmer, 
has  little  difficulty  in  getting  money, 
though  there  is  little  cash  for  building 
enterprises,  etc.  However,  farm  loans 
and  real  estate  loan  money  is  plentiful 
and  there  is  greater  demand  for  this  pa- 
per than  there  is  for  the  loans.  The 
banks  March  4  showed  loans  $1,000,000 
less  than  last  December.    Since  March  4 


there  has  been  a  slight  decrease  in  depos- 
its, due  to  the  farmer's  inability  to  mar- 
ket his  products  over  muddy  roads. 

Critical  Days  for  Jitney 

These  are  critical  days  for  the  jitney- 
In  Kansas  City,  the  city  Democratic  ad- 
ministration, closely  tied  to  the  Metro- 
politan street  railway  company,  is  trying 
to  put  through  the  city  council  an  ordi- 
nance with  these  jitney-killing  provis- 
ions: 

A  $5,000  to  $10,000  bond;  a  15-minute 
schedule;  $5  to  $10  a  month  according 
to  the  number  of  passengers;  must  get 
special  permission  from  the  park  board 
to  cross  or  use  boulevards;  must  get  spe- 
cial permission  from  the  board  of  public 
works  to  use  streets. 

The  whole,  of  course,  is  prohibitive  and 
warranted  to  put  the  jitney  out  of  busi- 
ness. The  proposed  ordinance  is  now  be- 
fore the  council  committee.  At  the  first 
meeting  of  the  committee  there  were  300 
jitney  sympathizers  present  and  labor 
was  there  to  protest  the  methods  being 
token  to  deliver  the  town  to  the  street 
railway  company.  The  motor  dealers  and 
the  jitney  men  each  had  an  attorney. 
Apparently  the  ordinance  will  have  much 
modification  in  the  council,  but  to  what 
extent  remains  to  be  seen.  The  council  is 
divided  in  two  Democratic  factions,  but 
each  is  tarred  with  the  Metropolitan  stick. 
There  are  about  300  jitney  cars  operating 
here,  but  the  ordinance  fathered  by  the 
city  counselor  has  frightened  would-be 
jitneyists  so  that  the  number  is  not  in- 
creasing very  rapidly  at  this  time.  At 
the  last  meeting  of  the  council  committee, 
the  members  of  the  committee  favored  a 
less  drastic  ordinance. 


Automobile  Trade  Increasing  in  Texas 


AUSTIN,  TKX..  March  26— From  a  trade  standpoint  the 
automobile  situation  in  Texas  at  this  time  is  highly 
satisfactory.  This  condition  is  particularly  true  in  the  west- 
ern part  of  the  state  where  the  demand  for  automobiles  is 
larger  than  ever  before  known.  Dealers  in  that  region  are 
having  some  trouble  getting  their  orders  for  cars  filled 
promptly.  In  the  wheat-growing  territory  around  Amarillo 
an  extraordinary  large  number  of  orders  have  been  placed 
recently.  In  the  territory  lying  immediately  south  of  the 
Panhandle,  where  milo  maize  and  Kaffir  corn  are  the  prin- 
cipal crops,  an  unusually  large  automobile  trade  is  reported. 

There  is  some  little  quantity  of  cotton  still  in  the  hands  of 
the  farmers  of  Central,  North  and  South  Texas,  but  the 
movement  of  the  staple  to  market  has  been  heavy  and  steady 
since  last  December.  The  money  derived  from  this  source 
is  now  in  general  circulation  and  while  the  aggregate  sum 
is  by  no  means  as  large  as  it  would  have  been  had  normal 
prices  prevailed,  it  is  sufficient  to  keep  all  lines  of  busi- 
ness moving  to  a  prosperous  degree.  In  the  strictly  cot- 
ton growing  region  there  has  been  u  large  falling  off  in 
sales  of  cars  to  farmers  but  the  prospects  a*  to  this  class  of 
trade  are  brightening  daily.  Prospects  ore  promising  for 
another  good  crop  season  and  this  adds  to  the  prevailing 
optimism. 


The  demand  for  motor  trucks  and  delivery  cars  is  con- 
stantly increasing  in  the  cities  and  towns  and  there  promises 
to  be  a  fur  greater  number  of  sales  of  these  vehicles  during 
the  current  year  than  during  any  previous  yearly  period 
in  the  history  of  the  industry  in  Texas. 

1  and  2-Ton  Trucks  Popular  in  England 

New  York  City,  March  29 — That  there  is  a  good  market 
in  England  now  for  1-  and  2-ton  trucks  for  regular  com- 
mercial use,  is  certain,  according  to  a  statement  recently 
made  by  F.  D.  Saylor,  managing  director  of  the  Goodyear 
Tyre  &  Rubber  Co.  of  Great  Britain,  the  Goodyear  company's 
European  organization.  Mr.  Saylor,  who  is  now  in  Akron. 
O.,  states  that  most  of  the  English  trucks  go  to  the  army  and 
business  organizations  have  a  hard  time  supplying  them- 
selves. He  also  says  that  the  American  truck  manufacturers 
should  have  the  best  possible  representation,  or,  better  still, 
send  their  own  representatives  to  handle  the  business.  No 
pleasure  cars  have  been  commandeered  by  the  government, 
however,  despite  the  demand  for  any  vehicles  in  truck  form. 

IvONDON.  F.NGi^Nf),  March  24 — The  American  motor  am- 
bulance corps  operating  with  the  French  army  has  been 
transferred  to  the  British  army.   The  corps  is  to  be  enlarged 
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Electric  Headlights  on  New  Fords 

Pressed  Steel  Dash,  Stronger  Windshield,  Louvres  in 
Hood — New  Side  and  Tail  Lamps  and  Curved  Rear  Mud- 
guards— Flywheel   Magneto  Is   Enlarged  for  Lighting 


DETROIT,  MICH.,  March  29— Al- 
though the  Ford  Motor  Co.  has  been 
supplying  its  new  type  of  roadster, 
touring  car  and  town  car  models  for  a  little 
over  a  month,  no  announcement  of  the  new 
designs  has  been  given  out  until  today. 
The  shipment  of  these  is  now  quite  genernl 
to  dealers  and  branches.  Changes  are  prin- 
cipally in  the  body  and  appMrtnf ,  the 
model  T  chassis  adhering  to  standard  Ford 
practice  with  the  exception  that  the  flywheel 
magneto  has  been  somewhat  enlarged  to 
take  care  of  the  lighting  of  the  electric 
headlamps,  which  arc  now  standard  equip 
ment.  Lighting  of  the  new  lamps  is 
through  a  dash  switch.  The  m<1c  and  tail 
lamps  are  also  of  a  new  form,  of  oil-burning 
variety.  They  are  more 
compact  and  conform 
better  to  the  body  lines. 

Switches  I'nder  Cowl 

The  most  noticeable 
change  is  the  incorpo- 
ration of  the  pressed 
steel  dash  in  place  of 
the  formerly  used 
straight  wood  type. 
The  switches  and  other 
apparatus  arc  placed 
back  under  this  cowl, 
on  the  dash.  Other  im- 
provements are  in  the 
windshield,  which  is  a 


New  Ford  touring  car,  town  car  and  roadatar,  ahowlng  Improved  dealgn,  comprising 
prcased  ateel  daah,  atronger  and  more  compact  windihleld  construction  which  fits  the 
cowl  and  louvrei  In  the  hood  to  give  batter  ventilation  to  the  engine.  Note  the  rear 
mudguards  which  now  conform  to  the  curve  of  the  wheela  Instead  of  running  atratght 
back  from  the  top.  Theae  mudguards  are  made  of  heavier  metal  than  those  formerly  used 
and  are  leaa  auaceptlble  to  rattle  or  vibration.  In  all  modela  the  flywheel  magneto  has 
been  enlarged  to  take  care  of  lighting  the  electric  headlamps 


stronger  and  more  com- 
pact type  to  fit  the 
cowl,  and  louvres  in  the 
hood  to  give  better  ven- 
tilation to  the  engine. 

Another  noticeable 
change  is  in  the  rear 
mudguards,  which  now 
conform  to  the  curve  of 
the  wheels  rather  than 
running  straight  back 
horizontally  from  the 
point  of  greatest 
height.  These  guards 
are  made  of  heavier 
metal  than  the  former 
ones,  and  their  form 
admits  of  better  brac- 
ing against  rattle  or 
vibration  than  with  the  other  type. 

The  Ford  flywheel  magneto  generates 
the  ignition  current,  and  by  increasing  the 
size  of  its  windings,  the  taking  on  of  the 
headlight  current  was  made  permissible. 
Heretofore,  with  the  smaller  generator, 
the  Ford  company  did  not  favor  this  light- 
ing system,  though  a  number  of  older 
models  have  been  so  equipped  by  their 
owners  with  apparatus  purchased  from 
outside  firms.  The  generated  current  is- 
alternating,  and  the  lamps  are  of  stand- 
ard type  with  focusing  attachment  and 
Ediswan  sockets. 

There  is  no  change  in  the  prices  of 
either  model,  the  roadster  listing  at  $440. 
the  touring  car  at  $490.  and  the  town  car 
at  $690. 

The  town  car  has  been  adapted  to  the 
new  lines  of  the  pressed  steel  dash  and 
curved  rear  mudguards.  Both  this  model 
and  the  roadster  have  all  improvements 
found  in  the  touring  car. 
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Eisemann's  Train-Dispatcher  System 

Signal  Shows  When  Tracks  Are  Clear  and  Marks  Progress  of  Production  Train 
from  Start  to  Termination — Factory  Expanded  and  New  System 
Installed  While  Three  Shifts  a  Day  Are  Working 

By  J.  Edward  Schipper 


A ROOM  is  not  complete  until  all  the  furniture  is  placed 
in  it.  Furnishing  the  room  is  like  the  final  assembly 
of  a  magneto.  Before  the  furniture  can  be  put  in 
the  room  it  must  be  made.  The  manufacture  of  the  furniture 
corresponds  to  the  manufacture  of  the  smaller  parts  in  the 
magneto.  Again,  the  fittings  for  the  furniture,  such  as  the 
castors,  the  upholstery,  the  tacks  and  fastenings,  must  them- 
selves be  manufactured.  These  correspond  to  the  small  screw 
machine  parts  on  the  magneto  which  must  be  manufactured 
before  even  the  smaller  groups  can  be  made.  Thus  it  is  an 
alternate  process  of  manufacture  and  assembly  until  finally 
the  main  croups  are  made  and  the  furniture  is  put  into  the 
room  or  the  various  parts  of  the  magneto  joined  together  to 
form  the  finished  product. 

Production  in  groups,  where  each  little  group  is  completed 
and  then  moved  on  to  form  a  member  of  the  next  larger 
group,  and  that  in  turn  goes  through  the  same  process  until 
at  last  the  joining  together  of  a  few  units  completes  a 
finished  article,  is  the  method  that  must  be  followed  in  the 
manufacture  of  an  article  involving  a  multitude  of  small  and 
distinct  parts.  Such  an  article  is  the  magneto,  and  to  meet 
the  intricate  problem  of  the  inter-weaving  of  a  large  number 
of  separate  sequences  such  as  is  found  in  its  manufacture  a 
well  organized  system  must  be  utilized  in  order  to  avoid  chaos. 

Thret  System  Requirements 

Through  an  overwhelming  number  of  orders  necessitating 
a  new  addition  to  the  factory  and  the  necessity  for  installing 
a  complete  new  system  of  production,  the  Eisemann  Magneto 
Co.  has  found  itself  confronted  with  three  simultaneous  prob- 
lems. One — The  factory  had  to  expand  into  the  new  addi- 
tion. Two — Production  must  not  be  interrupted.  Three — A 
complete  new  routing  and  recording  system  installed. 

The  plant  is  working  night  and  day.  Three  shifts  of  men 
and  women  divide  the  24  hours  of  each  week  day  into  equal 
periods  of  steady  productive  work,  and  yet  the  new  system 
has  been  installed,  the  new  factory  space  is  being  utilized 
and  production  has  been  not  only  uninterrupted,  but  men  in 
various  departments  have  been  able  to  make  rapid  inroads 
on  work  in  which  they  were  several  weeks  behind  owing  to 
the  deluge  of  output  problems  in  relatively  small  space. 


A  simple  system  installed  by  the  Associated  Efficiency  Engi- 
neers has  been  the  oil  that  stilled  the  troubled  waters  of 
hurried  production,  and  the  smoothness  of  operation  which 
now  characterizes  the  course  of  an  order  from  the  time  it 
enters  the  offices  of  the  plant  until  it  enters  the  elevators  of 
the  Bush  Terminal  Co.  forms  a  vivid  comparison  to  the 
chaotic  condition  which  could  exist  in  the  manufacture  of 
several  hundred  magnetos  per  day,  not  to  mention  the  coils 
and  switches  and  other  electrical  products  turned  out  by 
this  concern  under  other  conditions. 

Orders  are  carried  through  on  the  train-dispatching  sys- 
tem. The  dispatcher  at  his  desk  takes  care  not  to  fill  the 
tracks  with  too  many  trains  of  orders.  He  knows  when  a 
train  is  late,  he  knows  when  it  is  due  but  has  become  lost 
upon  some  siding  along  the  route,  and  he  knows  the  cost  of 
carrying  the  train  through  from  its  starting  point  to  iu 
destination.  This  is  done  by  a  two-fold  form  system  in  which 
the  production  or  manufacturing  order  is  first  written,  and 
the  job  order  follows. 

Production  Department  Is  Biggest  Factor 

The  biggest  factor  in  the  situation  is  the  production  depart- 
ment. When  an  order  comes  in  for  a  number  of  magnetos  it 
has  its  starting  point  in  the  sales  department  which  secures 
the  order.  From  this  point  the  order  is  forwarded  to  the 
production  department,  where  it  enters  the  hands  of  the 
clerk,  who  starts  the  entire  system  in  operation.  The  form 
first  made  out  is  threefold,  and  for  simplicity  this  triplicate 
document  may  be  named  manufacturing  orders  A.  B  and  C. 
A  goes  to  the  shop  and  stays  with  the  goods  until  they  are 
delivered  to  their  final  destination.  This  identifies  the  work, 
and  to  prevent  the  loss  of  the  order  or  its  misplacement  the 
form  A  is  placed  in  a  celluloid  envelope,  and  in  company 
with  the  blueprint  of  the  work  and  a  standard  operation 
sheet  provides  the  workman  on  that  particular  job  with  all 
necessary  information. 

B  goes  to  the  stockkeeper  and  forms  a  requisition  upon 
him  for  the  materials  and  the  tools  for  the  particular  job  in 
hand.  This  is  one  of  the  confusion-preventers.  Instead  of 
a  number  of  men  loitering  around  the  tool  department  de.sk 
waiting  for  dilatory  clerks  in  this  department  to  fill  their 


Floor  plan  of  the  EJtemann  factory  which  ihowi  the  location  of  ti  e  varloua  depi'tr^nti 
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The  above  chart  «how*  the  plan  of  the  track*  which  guide  the  wheels  of  progress  of  work  In  the  Elsemann  factory.    This  Is  the  key  to  the 

form  system 


needs,  the  order  itself  is  a  requisition,  and  IT  IS  UP  TO 
THE  HEAD  OF  THE  STOCKROOM  TO  SUPPLY  THE 
MATERIAL  FOR  THE  JOB. 

C  is  the  follow-up  copy.  It  is  an  exact  duplicate  of  A 
except  that  it  is  printed  on  heavy  manila  card,  and  on  its 
reverse  side,  as  shown  on  page  586,  there  is  a  complete  form 
in  which  cost-keeping  records  may  afterwards  be  conveniently 
kept.  This  is  the  keynote  card  of  the  system  in  several  ways, 
because  it  is  the  form  by  which  the  dispatcher  keeps  tabs  on 
the  work.  Across  the  top  of  the  card  are  printed  the  num- 
bers 1  to  Sit  the  days  of  the  month.  These  cards  are  filed 
in  the  dispatch  box  along  with  all  the  other  corresponding 
cards  of  different  jobs,  in  their  proper  classifications. 

As  soon  as  the  order  is  entered  in  the  dispatch  box  a  dark 
red  signal  is  clipped  to  the  number  corresponding  to  the  date. 
When  the  dispatcher's  signals  tell  him  that  the  track  is  clear 
and  he  has  forwarded  the  order  through  to  the  foreman  of 
the  department  which  will  handle  the  work  he  will  receive 
from  that  foreman  a  starting  time  slip  which  signifies  at 
once  that  the  work  is  under  way.  At  this  moment  the  dark 
red  signal  is  replaced  by  a  black  signal,  indicating  that  the 
work  has  been  started  on  that  date. 

When  the  dispatcher  is  advised  by  the  receipt  of  a  job 
ticket,  hereinafter  described,  that  the  work  is  completed,  and 
before  it  returns  from  the  factory,  another  colored  signal  ia 
clipped  to  the  date  that  the  work  is  finished.  When  the  work 
is  shipped  from  the  factory  the  card  has  finished  its  useful 
career  and  passes  to  the  cost  department,  where  it  is  filed, 
together  with  the  cards  A  and  B.  When  the  card  C  is  filled 


out  on  the  reverse  side  the  information  is  entirely  complete. 

Should  the  order  be  specified  for  a  certain  date  the  dis- 
patcher will  attach  a  white  signal  a  few  days  before  the  date 
that  the  order  has  to  be  shipped.  In  this  way  delinquent 
deliveries  will  be  avoided. 

Dispatch  Box  Is  Heart  of  System 

THE  DISPATCH  BOX  IS  THE  HEART  OF  THE  SYS- 
TEM. The  dispatcher  can  tell  at  a  glance  by  the  colored 
signals  just  how  every  bit  of  work  stands.  When  an  order 
is  stationary  for  a  time  he  knows  immediately  that  there 
must  be  some  reason  for  its  not  moving  forward,  and  it  is  up 
to  him  to  find  out  why.  Only  when  a  green  indicator  is  dis- 
played showing  that  the  work  is  held  up  for  legitimate  cause 
should  he  tolerate  a  lack  of  advancement  of  the  signals  as 
they  progress  along  the  row  from  number  to  number. 

The  actual  process  of  manufacture  is  set  in  motion  by  the 
manufacturing  orders  described  and  the  starting-time  slip. 
This  starting-time  slip  is  the  only  form  that  must  be  made 
out  by  the  foreman.  The  workman  himself  need  not  have  a 
pencil  and  need  not  know  how  to  write.  On  this  starting-time 
slip  the  foreman  enters  the  number  of  the  workman  to  do 
the  job,  the  number  of  the  machine  that  it  is  to  be  done  upon, 
the  starting  time  of  the  job,  whether  the  work  is  to  be  paid 
piecework  or  day  work,  and  the  numbers  of  the  operations  to 
be  performed,  as  ascertained  from  the  accompanying  stand- 
ard operation  sheet. 

In  the  production  department  is  the  ticket  writer  who, 
when  he  receives  word  by  means  of  the  starting  time  slip 
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whlsh  In  connection  with  the  organization  chart  above,  forms  ths  basis  of  the  routing  system 
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Progressive  Steps  in  the  Manu 
Under  the  Train- 


1  — Receiving  department  and  inspection  of  raw  stock 

2 — Small  part*  manufacture — note  (good  light  for  detail  work 

J— Special    machinery    In    the    manufacturing    department  for 
heavier  parta 

4 — Olrla  at  work  in  the  airy  and  light  armature  and  winding 
department 


ihul  k  job  has  been  started,  will  write  in  quad- 
ruplicate the  tickets  which  may  be  called  AA,  BB, 
CO  and  DD.  Each  set  of  four  of  these  tickets  will 
be  numbered  serially  and  will  provide  for  the  date, 
the  workman's  number,  the  part  number,  the  number 
of  hours  he  works,  operation  numbers,  starting  time, 
method  of  paying,  rate  of  pay,  finishing  time,  in- 
spector's count,  quantity  accepted,  quantity  rejected, 
cause  of  rejection,  the  account  to  which  the  job  is 
charged,  lost  time,  overtime  and  the  amount  paid. 

When  these  four  job  tickets  are  made  out  the 
starting-time  slip  is  placed  in  an  envelope  and  sent 
to  the  chief  inspector  in  order  that  he  may  know 
what  work  is  in  progress  and  assign  his  floating 
inspectors  thereto.  These  floating  inspectors  not 
only  examine  the  set  up  of  tools  but  prevent  wustagc 
in  material  and  labor  by  seeing  that  the  workman 
properly  starts  the  job.  The  destinations  of  the 
four  job  tickets  after  they  have  been  filled  out  as 
far  as  possible  by  the  ticket  writer  at  the  beginning 
of  the  job  are  bs  follows: 

Envelope  Picked  Up  By  Messenger 

A  A  goes  to  the  payroll  department  to  be  filed  in 
the  Work  in  Process  File.  BB  is  filed  by  the  ticket 
writer  in  a  card  index  file  by  workman's  number, 
thus  forming  a  complete  record  of  what  each  work- 
man has  done  with  his  time.  CC  is  Inserted  in  the 
celluloid  envelope,  which  is  picked  up  by  the  semi- 
hourly  messenger  and  returned  to  the  foreman  with 
the  order.  DD  is  delivered  to  the  dispatcher  and 
filed  in  his  follow-up  file  with  manufacturing 
orders  C. 

It  will  thus  be  seen  that  when  card  BB  is  filled 
by  the  ticket  writer  it  will  mean  thut  the  job  pre- 
vious which  that  particular  workman  has  been  en- 
gaged upon  is  finished,  and  this  can  be  taken  from 
the  file  and  sent  to  the  inspection  department,  thus 
notifying  this  department  that  this  particular  work 
is  done  and  mud  be  inspected  at  once. 

The  messenger  service  which  has  been  briefly  men- 
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facture  of  Eisemann  Magnetos 
Dispatcher  System 


Inspection  department — note  use  of  standard  Block  bones 

Inal  assembly   on   elands   specially   prepared   for  magneto 
bases 

7 — Final  testing  which  ihewi  whether  or  not  magneto  la  fit  for 
arduous  service 

* — Shipping  department  where  the  goods  are  delivered  to  tha 
Buah  Terminal 


tinned  consists  of  a  boy  who  makes  the  entire  rounds 
of  the  shop  every  30  minutes  for  both  collection  and 
delivery  of  the  forms,  etc.,  which  go  to  make  up 
this  system.  He  is  the  dispatcher's  telegraph  service 
which  keeps  the  entire  plant  in  operation.  Each  fore- 
man is  provided  with  a  rack  containing  three  holders, 
one  of  which  is  used  for  incoming  envelopes;  second, 
for  outgoing  envelopes,  and  the  third,  for  extra 
or  empty  envelopes.  Each  foreman  in  addition  is 
supplied  with  pads  of  starting-time  slips  to  start 
operations  on  any  job  in  his  own  particular  depart- 
ment. When  the  messenger  boy  makes  his  rounds  he 
takes  the  envelope  from  the  outgoing,  deposits  any 
envelopes  he  may  have  for  that  department  in  the 
incoming,  and  then  proceeds  to  the  next  department 
on  a  preordained  route,  from  which  he  is  not  per- 
mitted to  depart. 

Job  Ticket  Returned 

After  a  joh  is  finished  and  inspected  the  celluloid 
envelope  containing  the  manufacturing  order  A,  the 
standard  operation  sheet,  the  blue  print  and  the  job 
ticket  OC  is  returned  to  the  dispatcher  and  indicates 
that  the  job  need  not  be  followed  up  further.  The 
dispatcher  then  withdraws  all  data  pertaining  to 
this  order  and  sends  this  to  the  accounting  depart- 
ment for  cost  purposes. 

To  summarize,  the  orders  which  have  taken  care 
of  the  production  have  been  in  two  groups,  first 
what  may  be  called  the  manufacturing  orders  A,  B 
and  (',  which  in  turn  are,  respectively,  a  notification 
to  the  manufacturing  department  that  the  job  is  to 
be  done,  a  requisition  to  the  stock  room  for  the  tools 
and  stock  and  a  bulletin  to  the  dispatcher  that  the 
job  is  under  way  and  must  be  followed  up.  The 
second  group  comprises  the  four  similar  job  tickets 
which  tirsi  notify  the  payroll  departments  that  the 
job  is  under  way  and  that  workmen  are  employed 
thereon ;  the  second  tells  the  ticket  writer  and  in 
turn  the  inspector  that  the  previous  job  is  ready 
for  inspection;  the  third  is  a  traveling  record  accom- 
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it  will  necessitate  perhaps  eight  main  groups 
which  must  be  manufactured  absolutely  in- 
dependently until  the  final  assembly  is 
reached.  These  jobs,  like  the  spokes  of  a 
wheel,  converge  toward  the  hub,  which  is 
the  final  assembly.  But  this  is  not  all. 
Beyond  this  main  grouping  is  another 
division  into  sub-groups,  which  may  in  turn 
be  still  further  sub-divided.  Thus,  if  one 
of  the  groups  be  the  armature,  this  may  be 
sub-divided  into  other  groups,  such  as  the 
core,  the  winding,  the  condenser,  etc.  The 
order  blanks  make  the  chain  complete,  for 
a  separate  manufacturing  order  is  issued 
for  each  of  the  main  groups,  and  then  an- 
other order  for  each  of  the  sub-groups. 
Each  of  these  orders  carries  with  it,  as  has 
been  shown,  a  requisition  for  the  material 
needed  and  the  tools  required  to  perform 
the  work. 

Factory  Layout  Help*  System 

Hand  in  hand  with  the  system  employed, 
the  layout  of  the  factory  helps  towards  the 
successful  fulfillment  of  the  object.  As  the 
system  forms  what  may  be  called  a  series- 
parallel  connection  of  small  groups  of  units, 
so  does  the  factory  layout  constitute  a  con- 
chain    of    these  manufacturing 


The  akeleton  of  form*  upon  which  It  bated  the  ayetem  put  Into  tht  Elutninn  plant 
and  which  la  already  reaultlng  In  fncreaaed  production.  Forma  A.  B  and  C  are  In 
triplicate  except  C,  which  haa  a  record  on  the  reverae  aide  for  coat  accounting  pur. 
poaca.  A  A,  BB,  CC  and  DO  are  In  quadruplicate  and  form  the  Job  ticket..  The  etartlng 
time  allp  puta  the  Job  under  way.  Theae  manufacturing  ordera  and  job  tlckete  are  the 
main  aupporta  In  the  framework  of  the  ayatem.  the  balance  of  the  blank  being  more 
or  leaa  In  the  nature  of  byproducte  of  production 

panying  the  job  through  every  operation  until  its  completion, 
and  the  fourth  goes  to  the  dispatcher,  notifying  him  that  the 
job  has  been  started. 

In  a  system  of  this  kind  there  are  n  number  of  by-products 
which  take  care  of  extraordinary  circumstances.  Also,  there 
are  non-producing  departments  which  must  be  looked  after. 
For  instance  the  shipping  department.  This  is  handled  by 
a  quadruplicate  shipping  instruction  ticket  which  is  issued  by 
the  production  department  upon  the  receipt  of  the  final  job 
ticket,  one  slip  going  to  the  general  manager  for  final  credit 
O  K  authorizing  the  shipment.  After  this  ()  K  has  been 
granted  the  remaining  three  slips  go  to  the  shipping  depart- 
ment and  one  is  placed  in  the  box  as  a  packing  slip,  the  third 
goes  into  the  shipping  clerk's  own  files,  and  the  fourth 
returns  to  the  production  department  with  H.  of  L„  etc., 
showing  that  the  order  has  been  shipped.  The  production 
department  delivers  the  slip  finally  to  the  invoice  clerk,  who 
makes  the  proper  billing  and  files  with  the  original  order  and 
all  correspondence  pertaining  thereto. 

Irregular  circumstances  such  us  the  rushing  of  one  order, 
the  taking  of  a  man  from  one  job  and  placing  him  on  another, 
the  replacement  of  parts  that  have  been  broken  or  the  deduc- 
tions from  a  man's  pay  of  articles  broken  through  willful 
neglect  or  carelessness,  overtime,  lost  time,  etc.,  are  all  pro- 
vided for  in  separate  slips. 

This,  then  is  the  method  which  has  been  selected  for  group 
production  which  must  be  used  in  a  magneto  and  which 
would  of  course  apply  to  other  manufacturing  jobs  where  vast 
numbers  of  small  parts  and  minor  operations  are  involved. 
When  an  order  comes  in  for  a  number  of  magnetos,  say  1,000, 


The  plant  occupies  a  very  long  oblong 
space,  extending  the  entire  length  of  the 
top  floor  of  one  of  the  huge  Bush  Terminal 
buildings.    This  long  space  is  in  turn  sub- 
divided into  three  other  oblongs  by  two  walls 
running   squarely   across   the   space  sep- 
arating the  central  part  from  the  two  end 
portions.     At  each  of  these  divisions  are 
the  elevators,  thus  providing  two  separate 
passages  for  the  materials.    These  passages 
are  separated   from  one  another  by  the 
whole  length  of  the  central  portion  of  the  plant.    These  have 
been  logically  utilized  by  employing  one  solely  for  incoming 
material  and  the  other  for  outgoing.    Adjoining  the  incoming 
is  a  rceiving  and  raw  material  inspection  department,  and 
adjoining  the  outgoing  is  the  shipping  room. 

Manufacture  moves  by  steps  from  one  end  of  the  building 
to  the  other,  generally  tending  to  travel  in  the  shape  of  a  fish- 
hook. At  the  base  of  the  hook  is  the  receiving  and  raw  material 
inspection  department,  together  with  the  main  stock  room  just 
behind.  Step  by  step,  operation  proceeds  along  the  shunk  of 
the  hook  until  assembly  is  reached  at  its  top  extremity  and 
then  proceeds  to  work  backwards  to  the  testing  department, 
from  where,  like  the  barb  on  the  hook,  it  proceeds  into  the 
shipping  room.  There  is  one  exception  to  this  uniform  step- 
by-step  process,  and  that  is  in  the  winding  and  condenser 
department,  where  women  are  employed  and  which  hence  is 
kept  secluded  from  the  remaining  part  of  the  plant.  Here 
the  armatures  are  largely  completed,  and  although  entailing 
carrying  the  material  to  and  from  the  department  awav  from 
the  remainder  of  the  plant,  the  benefits  of  seclusion  are 
reaped  and,  since  the  weights  to  be  handled  are  sniull,  no 
noticeable  loss  is  felt. 

The  administrative,  technical  and  sales  departments  are 
arranged  in  a  row  ulong  the  windows  at  the  opposite  end  of 
the  plant  from  the  final  assembly.  They  are  close  together 
and  convenient  for  interdepartmental  communication  and  con- 
sultation. Another  portion  of  the  building  is  devoted  to  the 
service  work,  and  in  addition  there  is  an  experimental  depart- 

Pressing  rooms  and 
provided.    Also  to 


ment  for  routine  and  research  work, 
lunch  rooms  for 
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take  care  of  normal  expansion,  the  Eisemann  company  has 
far-sightedly  secured  an  additional  space  adjoining  that  in 
which  the  final  assembly  work  is  now  carried  on,  so  that 
this  can  be  utilized  without  disturbing  either 
layout. 


Plenty  of  Light  for  Machine  Work 

The  arrangement  of  machines  is  such  that  small  detail 
work  is  carried  on  in  close  proximity  to  the  source  of  light. 
This  source  is  a  series  of  large  windows  which  extend  the 
entire  length  of  the  plant  on  each  side.  It  must  be  remem- 
bered that  Bush  Terminal  buildings  are  laid  out  in  a  large 
U  shape,  and  the  Eisemann  plant  takes  in  the  entire  branch 
of  one  of  these  U's.  Thus,  light  enters  from  both  sides. 
Arranged  along  the  wall  in  the  direct  flow  of  the  light  are 
the  small  parts  manufacture,  inspecting,  assembling  and  test- 
ing departments.  In  the  center  are  the  lurgcr  special  ma- 
chines which  do  their  work  either  automatically  or  semi- 
automatically  and  do  not  require  a  great  use  of  eyesight  on 
the  part  of  the  operator.  Since  the  plant  is  on  the  top  floor, 
skylights  illuminate  these  machines.  This  system  puts  the 
light  where  it  iB  needed  and  makes  for  the  best  possible 
work  and  the  complete  best  attainments  of  the  results  from 
the  precision  tools  which  are  needed  in  manufacture. 


OPERATION  KIIEET 

EISEMANN  MAGNETO  CO. 


L 

r 


Standard  operation  sheet  on  which  are  noted  the  operation,  together 
with  the  tool*,  gauges  and  rate  of  pay  for  any  atated  Job 

Broad  aisles,  light,  good  air,  lunch  rooms,  lavatories  and 
general  conditions  essential  to  the  welfare  of  the  workers 
have  as  much  to  do  in  many  ways  as  the  installation  of 
production  methods.  They  are  part  of  a  well-balanced  plant 
and  are  a  factor  in  Eisemann  results. 


Building  Chassis  for  the  Trade 


ANEW  wrinkle  in  the  automobile  business  is  the  plan  of 
the  Pontiac  Chassis  Co.,  Pontiac,  Mich.,  a  new  concern 
whose  incorporation  was  announced  last  week,  to  build  for 
the  automobile  trade  chassis  minus  bodies  and  tires.  The 
customer  receives  the  chassis  in 

this   form,  mounts   his  own   de-      .  imm^ — w.-*  - 

sign  of  body  and  top,  puts  on  the    >«'  eisf.uann  ma-insto  <o 

tires,    and    then    sells    the   com-    g  MESSENGER  DELIVER 

pleted  car  under  his  own  name.  „ 
The  chassis  is  built  for  assemblers 


an  L-head  engine  with  cylinders  in  a  block  and  three-speed 
gearset  in  unit.  There  is  nothing  unusual  about  the  chassis 
or  its  power  plant,  conventionally-accepted  practice  being  ad- 
hered to.   It  was  described  in  The  Automobile  for  March  18. 


only,  and  it  is  stated  that  by  this 
method,  the  small  assembler  is  en- 
abled to  produce  a  car  at  as  low 
a   price   as   the   larger  manufac- 


The  incorporators  are  R.  A. 
Palmer,  of  Pontiac,  formerly  gen- 
ial manager  of  the  Cartercar  and 
Oakland  companies;  Robert  Per- 
kins, secretary  of  the  Massnick- 
Phipps  company,  maker  of  eights  £ 
and  four-cylinder  motors  in  De- 
troit, and  H.  H.  Brooks,  formerly 
sales  manager  of  the  Marathon 
Motor  Works,  Nashville,  and  later 
of  the  Herff-Brooks  Corpn.,  In- 
dianapolis. The  authorized  cap- 
italization is  $100,000.  and  it  is 
said  that  other  Detroit  and  Pon- 
tiac capital  is  interested  in  addi- 
tion to  that  represented  by  the 
above-named  principals. 

The  first  design  of  chassis  pro- 
duced in  the  plant  formerly  occu- 
pied by  the  Flanders  Mfg.  Co..  is 
a  25-horsepowor  type  using  the 
Perkins  small  four-cylinder  en- 
gine, which  has  a  bore  and  stroke 
of  3  1-4  by  4  1-2  inches.     It  is 


Here  are  shown  the  messengers'  envelope  and  the  apeclal  •llpe  for  deductions  from  pay  for 
damaged  material,  replacement  requisitions,  standing  orders  for  charging  salaried  and  other  time, 
overtime  report  and  lost  time.  The  tags  are  the  by-products  of  the  system  and  take  care  of 
extraordinary 
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Battery  Needs  Recharging  or  Overhauling 


EDITOR  The  Automobile:— The  storage  battery  seems 
to  charge  on  my  1915  Hudson  model  «-40,  so  that  it 
will  furnish  current  for  the  lights  and  start  the  mo- 
tor. Then,  suddenly,  it  will  bec  ome  discharged.  Where  should 
I  look  for  the  trouble?    It  discharges  1.125  specific  gravity. 

2— Can  a  Bosch  high-tension  dual-system  be  attached  to 
this  motor? 

Lima,  Mont.  E.  R.  Gleed. 

— From  the  information  you  furnish  it  would  seem  that  the 
battery  is  either  completely  discharged  or  you  have  n  short 
circuit  in  the  system.  It  would  seem  quite  likely  that  it  is  the 
former  and  if  this  is  the  case  a  thorough  recharge  will  remedy 
the  difficulty  unless  the  battery  has  been  left  in  the  discharged 
condition  for  too  great  a  length  of  time.  If  so,  the  battery  will 
probably  require  overhauling.  The  symptom  for  this  trouble 
is  exactly  what  you  describe,  Lc,  the  battery  starts  the  motor 
and  also  gives  u  very  bright  light  for  a  few  moments,  and  then 
apparently  becomes  dead. 

2 — A  Bosch  dual  system  can  be  made  up  for  the  Hudson 
6-40  car  by  means  of  a  bracket  which  will  be  especially  de- 
signed for  the  car.  These  installations  are  provided  hy  the 
Bosch  company  or.  if  desired,  can  be  made  by  you  by  simply- 
securing  a  bracket  which  will  take  the  standard  magneto  base 
supporting  screws  and  then  fastening  the  bracket  to  the  car 
and  the  magneto  to  the  bracket. 

The  Delco  system  which  you  have  on  this  car  should  give 
you  perfect  satisfaction  in  every  respect  and  it  is  very  pos- 
sible that  the  only  reason  it  is  not  working  properly  is  through 
•  defective  or  damaged  cell.  This  may  be  caused  either  by  the 
piling  of  sediment  in  the  bottom  or  disintegration  of  the  sep- 
arator which  permits  an  occasional  contact  of  the  plates,  re- 
sulting in  quick  discharge.  If  the  trouble  is  not  remedied 
through  the  advice  under  paragraph  1,  it  would  be  well  to 
look  here.    A  diagram  of  this  system  is  given  in  Fig.  1. 

Oil  Gauge  Probably  at  Fault 

Editor  The  Automobile:— As  a  subscriber  to  your  maga- 
zine, will  you  give  me  a  solution  to  my  troubles  with  carbon? 
I  find  it  necessary  to  either  burn  or  scrape  out  the  carbon 
from  my  motor  at  least  every  400  miles,  sometimes  less.  I 
removed  it  between  fifteen  and  twenty  times  last  season,  hav- 
ing run  nearly  K.OOfl  miles.  I  have  tried  all  kinds  of  oils  with 
various  results,  the  more  expensive  oils  giving  the  best.  Have 
also  tried  different  size  jets  in  the  carbureter;  putting  kero- 
sene in  the  intake  every  week  while  the  engine  is  hot;  carry- 
ing the  oil  level  about  half  full,  etc.,  but  to  no  avail.  The 
manufacturer  has  not  been  able  to  help  us  yet. 

I  have  also  tried  leak-proof  piston  rings  but  they  did  not 
give  the  desired  results.  The  engine  is  made  by  a  very  re- 
liable firm  and  in  my  judgment  is  over-oiled.  The  pipes  from 
the  oil-pump  supply  the  main  bearings,  overflowing  on  to  the 
crankshaft  and  thence  being  thrown  by  centrifugal  force,  into 
the  cylinders.  The  pistons  have  three  rings  and  two  oil 
grooves.    Underneath  the  lowest  ring  are  six  holes  through 


the  piston.    The  connecting-rods   have  large 
scoops  which  dip  in  the  oil  H-lf!  inch. 

My  solution  of  the  trouble  is  to  build  a  box  over  each  main 
bearing  to  hold  the  oil  and  to  install  overflow  pipes  from  these 
boxes  to  the  connecting-rod  troughs.  Also  to  put  in  new  pis- 
tons without  the  holes  beneath  the  lowest  piston  rinif.  Finally 
to  replace  the  steel  dippers  on  the  connecting-rods  with 
smaller  brass  pipes  dipping  the  same  distance. 

Do  you  think  this  would  remedy  the  trouble?  I  expect 
more  carbon  trouble  with  the  high-compression  motor  than 
with  the  old  style,  but  it  seems  to  me  I  am  getting  more  than 
my  share. 

The  motor  never  misses  either  at  low  or  high  speeds  and 
runs  beautifully  when  free  from  carbon. 

Pittslield,  Mass.  Eabl  L.  Johnson. 

—The  cause  of  carbonization  in  this  motor  is  probably 
due  to  too  much  oil  being  pumped  into  the  cylinders.  This 
would  be  due  to  the  gauge  on  the  oil  base  not  registering  cor- 
rectly and  hence  bringing  the  oil  level  too  high.  It  is  sug- 
gested that  you  e'npty  all  the  oil  out  of  the  oil  base,  cleaning 
it  thoroughly  with  kerosene  and  then  refilling  with  21  pints 
of  engine  oil.  If  the  gauge  does  not  register  full  at  this 
point,  bend  it  until  it  docs.  The  illustration.  Fig.  2,  shows 
the  method  of  checking  the  oil  dip. 

Poor  Final  Contact  Stalls  Starter 

Editor  The  Automobile: — I  am  driving  a  Paige  25,  1914 
model  and  not  being  very  familiar  with  the  electrical  part 
of  same,  would  ask  if  you  would  kindly  answer  a  few  ques- 
tions. This  car  has  a  12-volt  Disco  starting  and  lighting 
equipment. 

First,  on  the  dash  it  has  an  indicator  made  by  the  Dungan 
Co.,  of  Detroit,  which  I  would  like  you  to  explain.  It  con- 
sists of  a  round  glass  with  a  small  hole  in  black  dial.  When 
I  turn  the  current  for  light,  a  white  dot  shows  in  the  hole  in 
the  dial.  When  the  current  is  turned  off  you  can  see  nothing 
to  indicate  whether  current  is  going  into  battery  or  not. 

Now,  I  would  like  to  know  that  if,  instead  of  the  above 
indicator,  1  could  install  an  ammeter  which  registers  both 
charge  and  discharge;  thirty  points  both  ways?  If  so,  shall 
I  connect  it  to  the  same  wires? 

2 —  I  have  a  voltmeter,  and  would  like  to  know  if  it  would 
be  to  any  advantage  for  me  to  have  this  connected  to  the 
battery?    If  so,  please  show  me  how  and  where  to  wire  it. 

3—  When  I  press  down  on  the  starter  pedal,  the  electric 
motor  starts  but  when  it  engages  with  the  flywheel  it  stalls, 
seeming  not  to  be  able  to  turn  the  engine  over.  This  used  to 
work  all  right,  but  lately  it  has  not.  The  battery  is  very 
well  charged.   Can  you  give  me  any  advice  regarding  this? 

New  Brunswick,  N.  J.  John  C.  Hunt. 

—This  is  merely  a  form  of  indicator  to  show  whether  the 
current  is  circulating  or  not.  For  instance,  with  the  motor 
running  and  the  lights  turned  on  the  current  is  being  sup- 
plied directly  from  the  generator,  this  instrument  not  being 
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strong  enough  to  send  a  charge  to  the  battery  at  the  same 
time  so  that  no  current  is  passing  through  the  indicator  and 
naturally  the  white  dot  does  not  appear. 

With  the  motor  running  and  the  lights  turned  off  the  cur- 
rent is  passing  from  the  generator  to  the  battery  and  the 
white  dot  then  appears  in  the  indicator,  showing  that  the 
current  is  circulating. 

If  the  motor  is  dead  and  the  lights  are  turned  on,  current 
is  being  supplied  from  the  battery  and  the  white  dot  then  ap- 
pears in  the  indicator,  also  showing  the  circulation  of  current. 

2 —  It  does  not  seem  to  be  any  advantage  in  connecting  a 
voltmeter  to  the  storage  battery.  In  fact,  it  would  be  useless 
equipment  as  the  voltage  does  not  show  the  volume  of  current. 
Test  the  battery  with  hydrometer  at  least  once  per  week;  each 
cell  should  show  a  solution  registering  1.275  or  1.3  and  if 
below  that  the  motor  should  be  run  long  enough  to  bring  the 
charge  up  to  this  point. 

3 —  The  trouble  with  the  starting  motor  stalling  when  the 
pinion  is  meshed  in  the  teeth  on  the  flywheel  is  due  to  a  weak 
final  contact  in  the  starting  switch.  It  would  be  advisable 
to  clean  the  switch  and  then  readjust  the  plunger  to  get  a 
good  contact. 

Using  Starter  Motor  as  Generator 

Editor  THE  Automobile  : — A  short  time  ago  you  explained 
the  voltage  of  the  Ford  magneto  at  a  speed  of  <J80  r.p.m. 
The  voltage  varies  from  Ifi  to  24  and  amperage  depends  upon 
voltage  but  you  did  not  state  the  amperage.  As  12  or  I4-volt 
bulbs  arc  used  in  the  head  lamps  of  the  Ford,  is  there  not 
danger  of  burning  them  out  at,  say,  24  volts? 

2 —  What  is  the  magnetic  pull  or  how  many  pounds  will  a 
Ford  magnet  lift? 

3 —  What  amperage  does  an  Atwater  Kent  coil  take? 

4 —  If  a  6-volt  starter  motor  were  turned  into  a  generator, 
what  would  be  the  probable  amperage  and  voltage? 

Germantown,  Pa.  J.  H.  M. 

— The  lamps  adapted  to  Ford  cars  are  constructed  to  take 
care  of  this  varying  voltage  and  very  little  trouble  is  ex- 
perienced with  burning  out.  The  Automobile  has  consulted 
a  number  of  concerns  in  this  business  and  they  state  that  they 
have  had  no  trouble  of  this  kind. 

2 —  This  is  such  a  variable  quantity  that  it  cannot  be  an- 
swered definitely. 

3 —  Tests  made  by  the  makers  on  the  Atwater  Kent  system 
show  that  at  1,000  r.p.m.  of  the  crankshaft  the  current  read- 
ing is  .24  ampere.  At  500  r.p.m.  the  current  used  would  be 
one-half  this.  The  spark  heat,  however,  would  be  the  same 
at  tho  low  speed  as  at  the  higher  velocity,  the  difference  in 
primary  current  consumption  being  due  simply  to  the  fact 


that  a  definite  quantity  of  current  is  consumed  per  spark 
and  the  number  of  sparks,  of  course,  increases  in  proportion 
to  the  speed. 

4 — These  starting  motors  are  series-wound  machines  and 
consequently  cannot  be  used  at  all  as  generators  for  supply- 
ing constant  voltage  lighting  circuits  or  for  charging  a  stor- 
age battery.  The  only  way  in  which  the  starting  motor  could 
be  used  as  a  generator  would  be  to  completely  rebuild  it, 
providing  for  new  armature  and  commutator  construction 
with  suitable  field  and  armature  windings.  The  character- 
istics of  such  a  rebuilt  machine  would  have  no  relation  to  the 
characteristics  of  the  original  series-wound  motor. 

Piston  Displacement  Fig  ure  Corrected 

Editor  The  Automobile: — If  the  piston  displacement  of  a 
single  cylinder  equals  bore  times  bore  times  stroke  times 
.7854,  the  piston  displacement  of  a  multiple-cylinder  engine 
would  be  bore  times  bore  times  stroke  times  .7854  times 
number  of  cylinders. 

In  The  Automobile  for  Februury  18,  page  327,  you  will 
notice  that  the  piston  displacement  of  a  six-cylinder  engine 
5.75  by  6.5  is  given  as  506.4  cubic  inches.  The  figure  obtained 
by  the  above  formula  is  1012.72. 

Cleveland,  O.  J.  PARKS. 

Laboratory  Tests  on  Radiator  Efficiency 

Editor  The  Automobile:— Will  you  kindly  send  me  a  few 
suggestions  for  conducting  efficiency  tests  on  automobile 
radiators  where  efficiency  is  understood  to  be  the  cooling 
effect  per  square  foot  of  radiating  surface. 

Laboratory  tests  are  to  be  made  on  several  different  makes 
of  radiators  and  the  radiators  are  not  to  be  mounted  on 
a  car. 

Louisville.  Ky.  H.  O.  WACNKH. 

— A  laboratory  test  on  radiator  efficiency  is  not  a  very 
difficult  one  to  make.  There  are  three  variable  factors  which 
you  will  have  to  accurately  measure.  One  is  the  temperature 
of  the  water  entering  tho  radiator;  two,  the  temperature  of 
the  water  leaving  the  radiator;  three,  the  temperature  of 
the  air  surrounding  the  radiator.  If  you  have  any  type  of 
blower  to  force  a  draft  against  the  surface  of  the  radiator, 
you  will  then  have  to  know  the  velocity  of  this  draft. 

It  is,  of  course,  assumed  that  you  have  accurate  knowledge 
of  the  number  of  square  feet  of  radiator  surface  and  also 
the  volume  of  water  which  is  passing  through  the  radiator 
in  poundB  per  minute.  It  must  be  remembered  in  making 
tests  that  the  foundation  of  all  your  results  will  be 
in  terms  of  the  amount  of  heat  units  carried  off  in 


Flo-  1— Oligrjim  of  the  Delco  system  as  used  on  the  Hudson  6-40.     rig  2 — Checking  the  oil  dip  on  Hudson  6-40  motor 
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a  unit  of  time  by  a  given  weight  of  water  per  square  foot 
of  radiating  surface.  This  figure  gives  you  your  radiator 
efficiency. 

To  give  a  concrete  example,  if  the  area  of  the  radiating 
surface  is  A,  the  temperature  of  the  water  entering  is  T, 
the  temperature  of  the  water  leaving  the  radiator  Tl,  the 
amount  of  water  passing  through  the  radiator  P  pounds  per 
minute,  then  the  heat  units  carried  away  by  the  radiator 
will  be  P(T— Tl)B.t.u. 

The  heat  units  carried  away  per  unit  of  area  will  be: 
(T— T1)P 

  and  the  heat  unit*  carried  away  per  pound  of 

A 

(T— Tl) 

water  per  unit  of  area  will  be   for  any  fixed  condition 

A 

of  draft.  Radiators  can  of  course  be  directly  compared 
by  maintaining  the  draft  conditions  constant. 

Parts  for  Old  Model  Thomas 

Editor  The  Automobile: — I  recently  purchased  a  second- 
hand Thomas  roadster.  According  to  the  number  of  the  plate 
it  is  a  Model  D,  and  should  judge  was  made  in  1909  or  prob- 
ably 1908.  It  has  four  5-inch  cylinders,  5  1-2-inch  stroke, 
has  two  entirely  separate  timing  systems,  one  driven  from 
the  camshaft  for  battery  ignition,  the  other  a  high-tension 
Bosch  magneto.  Can  parts  be  obtained  from  Buffalo  of  the 
E.  R.  Thomas  Motor  Car  Co.? 

In  taking  down  the  engine  for  overhauling  we  found  that 
the  magneto  was  advanced  three  teeth  of  the  timing  gear, 
and  would  ask  whether  it  should  be  necessary  to  do  this 
with  an  engine  of  this  sire  which  we  should  suppose  would 
have  all  the  power  and  speed  necessary  without.  Any  infor- 
mation you  can  give  me  about  this  machine  I  would  be  very 
glad  to  receive. 

E.  Brookfield,  Mass.  B.  M.  S. 

— Parts  can  be  secured  from  J.  Rosenfield,  521  Sixth  street. 
South  Boston,  Mass.,  which  will  be  quite  handy  for  you. 
They  can  also  be  secured  from  the  E.  R.  Thomas  Motor  Car 
Co.,  Buffalo.  N.  Y. 

The  timing  for  the  magneto  will  be  correct  if  you  set  it  so 
that  at  full  retard  the  spark  occurs  on  upper  dead  center. 

Wheels  Pitched,  Canted  or  Dished 

Editor  The  Automobile: — To  settle  an  argument,  will 
you  kindly  tell  us  the  proper  term  to  use  when  speaking  of 
tip  in  front  wheels,  that  is,  when  they  are  farther  apart 


measured  at  the  top  of  the  tires  than  they  are  at  the  oottom. 

A  calls  it  cant,  B  calls  it  staggered,  C  calls  it  pitch,  D 
calls  it  dished.  Will  you  please  explain  the  difference  in 
these  terms? 

Worcester,  Mass.  J.  B.  D. 

— The  meaning  of  the  word  cant  is  the  condition  of  having 
a  sloping  or  slanted  position.  Therefore,  this  can  be  cor- 
rectly used  for  that  purpose.  The  word  staggered,  however, 
does  not  fit  at  all.    Both  pitch  and  dished  are  also  correct. 

Ke-Silverizing  Reflectors  for  Lamps 

Editor  The  Automobile: — Can  I  silverize  glass  reflectors? 
Can  an  amateur  do  this  work  and  if  so  what  are  the  in- 
gredients and  in  what  proportions? 

2 —  Is  it  possible  to  adjust  the  detachable  rims  on  a  35  by  4 
wheel  so  that  a  ."16  by  4  1-2  tire  can  be  put  on?  If  not,  what 
is  the  reason?  The  wheel  at  present  will  take  a  34  by  3  1-2 
or  35  by  4  tire. 

3 —  What  size  of  a  carbureter  will  give  the  best  results  on 
a  four-cylinder  4  by  4  1-2  engine? 

Springside,  Sask.,  Can.  P.  E.  Fernie. 

— An  amateur  can  silverize  reflectors  but  it  is  very  difficult 
to  gut  a  Kood  job.  The  method  by  which  this  work  has 
been  carried  out  is  as  follows:  First,  fasten  to  a  block  of 
wood  the  finest  possible  grade  of  emery  cloth.  With  this  the 
reflector  is  smoothed  down  to  a  fine  finish.  It  is  next 
necessary  to  have  a  melting  pot  and  a  thermometer  which  is 
capable  of  measuring  more  than  212  degrees.  Two  ounces 
of  lead,  2  ounces  of  tin  and  4  ounces  of  chemically  pure 
bismuth  are  melted  together.  Eight  ounces  of  mercury  are 
added  at  212  degrees  Fahrenheit,  and  mixed  with  the  melted 
mixture.  This  is  applied  while  warm  with  a  smooth  camel's 
hair  brush. 

2 —  A  'M>  by  4  1-2  tire  can  be  put  on  a  35  by  4  rim 
because  this  is  the  oversize  for  that  tire.  It  cannot  however 
be  put  on  a  34  by  3  1-2  rim  as  the  oversize  for  this  is  the 
35  by  4  and  not  36  by  4  1-2. 

3 —  For  a  four-cylinder  4  by  4.5  motor  us*  a  1  1-4-inch 
carbureter. 

Ford  Abandoned  Six  for  Four 

Editor  The  Automobile:— Will  you  kindly  tell  me  in  The 
Automobile  why  the  manufacture  of  Ford  six-cylinder 
cars  was  discontinued? 

2 —  What  year  were  they  made  in? 

3 —  Were  they  practical,  and  if  not,  why? 

Ellington,  Conn.  E.  A.  Brace,  M.  D. 

— The  manufacture  of  Ford  six-cylinder  cars  was  discon- 
tinued hecause  it  was  decided  to  concentrate  the  entire  at- 
tention of  the  plant  upon  one  model  and  that  a  low-priced 
car.  It  was  not  considered  practical  to  undertake  the  build- 
ing of  both  fours  and  sixes  under  the  policy  outlined  by  this 
concern. 

2 —  These  cars  were  manufactured  during  1906. 

3 —  A  large  percentage  of  the  Ford  sixes  are  still  in  active 
service  and  the  machine  was  only  discontinued  for  the  reason 
stated  above. 

Finds  Knock  When  Running  Idle 

Editor  The  Automobile: — I  have  a  Ford  engine  and  would 
like  to  know  what  causes  a  dull  knock  when  engine  is  run- 
ning slowly  when  idle.  With  both  throttles  retarded,  the 
valves  in  good  shape,  and  the  connecting-rods  tight,  this 
knock  seems  to  be  in  the  fore  part  of  engine. 

Ellwood  City,  Pa.  Leroy  Hazen. 

— The  knock  is  due  to  some  loose  part  which  must  be  found 
by  process  of  elimination,  as  it  is  impossible  to  determine 
where  it  is  from  the  data  which  you  have  furnished.  The 
probability  is  that  you  will  find  this  knock  by  examining  the 
main  bearings  for  looseness,  the  flywheel  connection,  and  the 
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crankshaft  which  may  have  become  flattened.  If  the  pistons 
are  worn  so  that  they  have  become  loose  a  knock  of  this  kind 
may  also  be  given  by  the  slapping  of  the  pistons  against  the 
cylinder  walls. 

Systems  of  Electric  Ignition  Defined 

Editor  The  Automobile: — Will  you  please  explain  the  dif- 
ference between  the  dual,  double,  single,  two-point  and  duplex 
electric  ignition  systems? 

Landinville,  Pa.  H.  T.  H. 

— The  differences  between  these  systems  of  ignition  can  be 
understood  more  clearly  by  diagrammatic  explanation  than  by 
a  descriptive.  Referring  to  Figs.  3  and  4,  the  differences  be- 
tween these  systems  are  clearly  brought  out.  To  sum  up:  The 
dual  system  employs  two  independent  sources  of  current  but 
uses  a  common  set  of  spark  plugs  and  a  common  high-tension 
distributer.  The  double  system  employs  two  independent  sys- 
tems throughout  with  two  sets  of  spark  plugs,  two  sources 
of  ignition,  two  coils  and  two  distributers.  The  single  igni- 
tion system  has  but  one  source  of  current,  one  transforming 
system,  one  distributer  and  one  set  of  plugs.  Two  point  ig- 
nition is  where  two  sparks  occur  at  the  same  time  in  the  cyl- 
inder. It  must  of  necessity,  therefore,  involve  two  sets  of 
plugs  and  synchronized  distributers. 

Duplex  ignition  is  that  in  which  both  a  battery  and  mag- 
neto current  source  are  used  but  in  which  the  battery  is  con- 
nected with  the  magneto  armature  in  such  a  way  that  it  can 
produce  a  high-tension  spark  by  means  of  the  secondary  wind- 
ing of  the  magneto  or  aid  the  primary  at  low  motor  speeds. 

Long  Wheel  base  Consumes  Less  Power 

Editor  The  Automobile: — Will  you  please  advise  us  if  it 
takes  any  more  power  to  operate  a  long  wheelbase  car  than 
it  does  to  operate  a  short  wheelbase  car,  provided  the  weight 
of  the  cars  is  the  same,  or  in  other  words,  does  a  gasoline 
engine  lose  power  in  transmitting  it  to  the  rear  axle  system 
if  the  driveshaft  is  a  long  one. 

Huntington,  W.  Va.  Motor  Sales  Co. 

— For  a  car  of  the  same  weight  and  all  other  conditions 
being  the  same  it  will  not  take  any  more  power  to  operate  a 
long  wheelbase  car  than  it  does  a  short  wheelbase  as  there  is 
no  loss  of  power  through  the  solid  shaft.  In  fact,  the  advan- 
tage would  be  in  favor  of  the  long  wheelbase  because  the 
angle  of  the  shaft  would  be  less  and  it  would  nearer  approach 
a  straight  line  drive  which  is  the  most  efficient.  Another 
point  which  is  in  favor  of  the  long  wheelbase  is  that  for  the 
same  weight  a  shorter  car  would  be  higher  and  hence  the  wind 
resistance  would  be  greater. 

Gearbox  Probably  Out  of  Line 

Editor  The  Automobile: — I  have  a  1909  Cadillac  30  on 
which  a  universal  joint  is  used  between  engine  and  transmis- 
sion, this  universal  consisting  of  a  cross  floating  in  the  yokes 
of  clutch  and  shaft;  the  assembly,  unless  kept  carefully  ad- 
justed, is  noisy,  and  its  construction  does  not  permit  of  oil- 
ing so  as  to  retain  oil  for  any  length  of  time,  as  centrifugal 
force  throws  off  oil  or  grease,  although  this  eventually  finds 
its  way  out,  and  is  thrown  off,  making  a  dirty  mesa  of  the 
floor  boards.  I  have  noted  from  time  to  time  in  the  columns 
of  The  Automobile  descriptions  of  different  leather  uni- 
versal, designed  for  same  use  as  the  universal  on  the  1909 
Cadillac,  but  these,  unfortunately,  have  been  lacking  in  de- 
tails, so  have  been  unable  to  attempt  the  application  of  them 
to  my  car. 

Denver,  Colo.  William  A.  Weigele. 

— The  joint  between  the  engine  and  gearbox  is  designed 
to  take  up  any  misalignment  between  the  clutch  and  the 
gearshift,  but  it  very  often  happens  that  the  gearbox  drops 
throwing  the  shaft  out  of  alignment  to  such  an  extent  that 
the  drive  becomes  noisy  and  this  is  probably  the  cause  of 
your  trouble. 


It  is  doubtful  if  the  fitting  of  a  leather  universal  would  be 
wise,  because  although  it  would  silence  the  drive,  it  would 
take  care  of  the  misalignment,  the  noise  which  shows  that 
there  is  a  faulty  alignment  would  be  gone  and  there  would 
be  no  warning  to  enable  you  to  know  when  to  correct  this.  It 
occasionally  happens  that  a  sudden  jolt  will  cause  a  drop  in 
the  level  of  the  gearbox  due  to  a  looseness  in  the  bolts  which 
hold  it  in  position.  This  can  be  corrected  by  restoring  the 
gearbox  to  its  proper  alignment. 

It  is  also  very  probable  that  the  rear  axle  gears  are  badly 
out  of  adjustment  and  'that  the  vibration  produced  as  a  re- 
sult of  this  is  transmitted  to  the  joint  between  the  engine 
and  gearbox  and  given  off  at  that  point. 
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The  Period  of  Oscillation— Its  Relation  to 
Flexibility  and  Strength 

Defining  Spring  Properties  by :  —  DF  =  nL :  (10  ±  m) 

(The  Improvement  of  Spring  Systems — X) 


By  m.  c.  K. 


IT  was  the  upshot  of  article  IX  that  the  figuring  of  n 
time  schedule  for  the  movements  of  springs,  vehicle  body 
and  running-gear  after  a  single  sharp  knock  led  to 
certain  incongruities  unless  the  figuring  could  be  done  with 
strict  reference  to  the  period  of  oscillation  of  the  springs, 
and  that  for  this  reason,  mainly,  the  chart  of  these  move- 
ments presented  in  Fig.  23  could  not  pretend  to  be  accurate 
in  the  time  values,  even  if  it  presents  the  sequence  of  the 
movements  nearly  in  accordance  with  actual  conditions  and 
admits  a  number  of  fairly  safe  inference?  for  the  particular 
condition  U>  which  it  refers.  As  the  time  in  which  the  spring 
acts  against  the  load  or  against  the  running-gear  is  one  of 
the  most  important  elements  for  determining  severity  of 
shocks  and  degrees  of  comfort,  ranking  second  only  to  vehicle 
speed  and  gravitation,  it  is  found  necessary  for  further 
progress  with  the  subject  to  arrive  at  a  definite  understand- 
ing of  the  manner  in  which  the  period  of  oscillation  influences 
results  and  how  it  must  be  taken  into  account  in  the  figuring. 

Period  Differently  Understood 

It  is  first  noted  that  the  period  of  oscillation  is  a  term 
which  in  practice  is  only  vaguely  defined.  When  it  is  com- 
monly held  that  the  period  should  not  be  shorter  than  3/6 
of  a  second,  or  at  the  rate  of  100  oscillations  per  minute, 
the  reference  is  seemingly  to  the  whole  set  of  conditions 
under  which  the  spring  operates  in  the  completed  vehicle, 
as  the  rule  is  derived  from  a  practical  estimate  of  the  riding 
qualities  obtained  and  from  diagrams  automatically  produced 
by  recording  instruments  showing  the  number  of  oscillations 
per  minute.  But  vehicle  conditions  include  many  forms  of 
friction  in  addition  to  the  friction  of  the  spring  leaves,  and 
the  aggregate  of  the  work  thereby  imposed  on  the  springs 
retards  their  action  and  lengthens  the  period.  If  spring 
dampers  are  used,  it  is  for  the  specific  object  of  lengthening 
the  period  or  that  portion  of  it  which  applies  to  the  spring 
rebound,  and  to  that  extent  producing  one  of  the  desirable 
effects  which  arc  secured  by  using  long  and  flexible  springs 
without  being  troubled  with  the  amplitude  of  the  oscillations 
of  such  springs  or  with  the  cost  and  incumbrance  which  go 
with  their  length.  To  become  a  useful  term  for  characteriz- 
ing the  properties  of  a  spring,  the  idea  of  the  period  of 
oscillation  must  of  course  be  dissociated  from  these  compli- 
cations, or  else  a  new  term  should  be  introduced  to  indicate 
the  spring  properties  which  affect  the  duration  of  the  period, 
and  the  old  term  may  then  be  used  in  referring  to  the  results 
obtained  in  vehicle  practice.  To  use  the  term  in  both  ways, 
as  is  now  loosely  done,  naturally  leads  to  confusion,  especially 
when  it  is  one  of  the  principal  objects  of  an  inquiry  to  arrive 
at  conclusions  with  regnrd  to  the  best  methods  for  interfering 
with  the  natural  spring  oscillations  with  a  view  to  greater 
comfort  and  security. 

A  brief  examination  of  the  term  and  the  factors  it  stands 
for  discloses  the  remarkable  need  of  a  term  of  this  nature, 
in  some  form,  for  describing  definitely  the  most  important 


properties  of  springs.  That  is,  a  term  which  will  give  in 
one  breath  an  adequate  idea  of  the  combination  of  flexibility, 
stiength  and  working  capacity  of  a  spring  for  u  given  set 
of  working  conditions  is  one  of  the  very  first  requirements  for 
being  able  to  compare  spring  values,  both  as  to  their  efficiency 
and  their  cost,  and  for  overcoming  the  popular  tendency  to 
assume  that  strength  or  static  carrying  capacity  and  flexi- 
bility are  the  only  mechanical  factors  to  which  a  specification 
of  leaf  springs  need  to  refer. 

T  a  Function  of  Suitable  Dimensions 

Ati  unloaded  spring  comes  to  rest  very  quickly  after  a 
shock,  as  its  mass  is  insufficient  to  carry  the  momentum  for 
producing  a  large  oscillation  after  the  spring  has  returned 
to  its  initial  position.  Likewise  a  heavily  loaded  spring 
comes  to  rest  quickly,  because  the  spring  energy  is  rapidly- 
exhausted  by  the  increased  friction  and  inertia.  At  both 
extremes  spring  oscillation  is  reduced  in  amplitude,  while 
the  oscillation  period  is  reduced  in  the  first  case  and  length- 
ened in  the  other.  From  these  considerations  alone  it  is 
clear  that  the  period  of  spring  oscillation  must  be  a  factor 
related  largely  to  the  load  and  the  capacity  of  the  spring 
for  handling  its  load.  A  numerical  value  for  the  period 
therefore  expresses  this  relation,  and  herein  lies  its  practical 
value.  Combined  with  a  numerical  value  for  the  flexibility 
it  expresses  all  the  dynamic  properties  which  are  of  interest. 
("Life"'  in  one  sense  relates  to  prompt  resilience  and  in  that 
sense  is  identified  with  the  period  of  oscillation.  In  its  other 
sense,  referring  to  durability  or  stability  of  properties,  it  is 
an  economical  term.) 

It  may  therefore  be  defined  as  an  object  at  the  outset 
to  find  a  simple  expression  for  "dynamic  flexibility" — coining 
this  term  for  want  of  a  better  or  recognized  one — in  which  the 
value  of  the  period  of  oscillation  shall  be  incorporated  in 
such  a  manner  that  it,  and  also  the  values  for  flexibility 
proper  and  for  beam-strength  proper,  can  readily  be  sep- 
arated from  the  combination  term;  while  the  question  of 
"life"  must  probably  remain  a  compound  one  in  which  not 
only  the  working  capacity  of  the  spring  in  relation  to  its 
work  but  also  the  metallurgical  properties  are  involved. 

The  theoretical  value  for  the  period  of  oscillation  of  a 
spring  is  formulated  (without  regard  to  its  weight)  on  purely 
kinetic  principles  and  equals  THAT  OF  A  SIMPLE  PENDULl'M 
WHOSE  IJSNRTH  IS  EQI'AI.  TO  THE  DEFLECTION  /  CAl'SEil  BY  THE 
U>AI>  P  WHICH  IS  THE  ADMISSIBLE  LOAD  or  THE  SPRING.  This 
is  correct,  because  the  admissible  load  is  the  same  as  the  load 
limit  within  which  the  analogy  of  the  pendulum  holds  good. 

From  this  we  have:  T(the  period  in  seconds)  »^  f(in  fPet , 
The  admissible  load  of  a  spring  must  therefore  be  deter- 
mined before  the  period  can  be  figured,  and  the  admissible 
load  is  figured  according  to  formulas  which  arc  to  some  extent 
empiric  and  in  regard  to  which  no  complete  agreement  exists 
The  extraordinary  working  capacity  demanded  of  automobile 
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springs  and  the  properties  of  the  alloy  steels  which  have 
been  developed  to  meet  these  demands  must  also  result  in  an 
eventual  revision  of  the  admissible  load  limits.  The  latitude 
which  under  these  conditions  exists  in  theory  merely  relates 
to  the  difficulty  of  representing  actual  conditions  by  few  and 
simple  mathematical  symbols.  In  reality  the  admissible  load 
of  a  definite  spring  is  definite,  though  it  may  be  unknown. 

What  Is  Admissible  Load? 

The  standard  American  formula  for  admissible  load  makes 
it  a  function  of  the  tensile  strength  of  the  spring  material, 
while  the  revised  formula  recognized  in  the  H'Hir  (the  engin- 
eering manual  of  the  \trcin  Drutnrhrr  /»i/crn'«  «,-.- )  makes 
it  the  same  function  of  the  admissible  bending  tension  of  the 
spring  material  (not  of  any  given  leaf  spring).  The  differ- 
ent numerical  values  of  the  units  employed— inches,  centi- 
meters, etc. — come  somewhere  near  equalizing  the  results  ob- 
tained from  the  two  formulas.  While  the  German  formula 
is  the  more  logical  one,  it  has  the  great  disadvantage  that  the 
admissible  bending  tension  of  a  material  in  genera),  calculated 
from  unit  dimensions,  is  much  more  difficult  to  ascertain 
than  the  tensile  strength  of  a  standardized  test  piece.  It 
also  varies  for  static,  suddenly  applied  and  alternating 
stresses.  While  for  ordinary  hardened  spring  steel  it  is 
figured  as  not  necessarily  exceeding  4,800  kilograms  per 
square  centimeter,  it  is  given  as  6,500  kilograms  for  the 
frrade  of  steel  required  for  railway  car  springs,  with  allow- 
ance of  a  play  in  practice  up  to  8,600  kilograms.  As  the  play 
required  for  automobile  springs  is  much  greater  and  weight 
is  an  important  factor,  it  would  probably  be  a  matter  calling 
for  extensive  experimental  work  to  fix  a  suitable  value  for 
the  admissible  bending  tension  for  automobile  spring  mater- 
ial, though  a  tentative  scale  might  be  established  running 
from  6,500  kilograms  per  square  centimeter  upward  to  8,000 
or  9,000  kilograms,  according  to  the  grade  of  steel  it  is  con- 
templated to  UHe  in  any  given  case.  The  relation  of  the  ten- 
sile strength  of  a  material  to  the  resilience  or  the  admissible 
bending  tension  of  leaf  springs  made  of  this  material,  which 
is  taken  for  granted  in  the  standard  America  formula,  is 
doubtless  much  less  safe  to  figure  with  now,  if  fine  alloy- 
spring  steels  are  used,  than  it  was  formerly,  since  the 
strength  of  these  steels  varies  considerably  according  to  the 
direction  of  the  pull. 

The  difficulties  which  arise  by  using  either  of  the  formulas 
may  be  illustrated  by  applying  them  to  a  concrete  case.  Let 
it  be  the  object  to  find  the  admissible  load  of  a  spring, 
semi-elliptic,  36  inches  long,  6  leaves,  2.67  inches  wide,  leaves 
uniformly  0.25  inch  thick  and  made  from  a  material  giving 
a  tensile  strength  of  200,000  pounds  per  square  inch  from  a 
standard  test  specimen  duly  hardened  to  compare  with  it's 
condition  in  the  spring. 

The  American  basic  formula  for  one-half  of  a  semi-elliptic 
spring,  is: 

»  6t'.S 


P  (safe  load) 


6  I 


in  which  n  is  the  number  of  leaves,  6  width,  f  thickness,  I 
length  and  S  tensile  strength. 

n  ht' 

The  German  formula  is  P     ^  —  .  At., 

in  which  kilograms  take  the  place  of  pounds  and  centimeters 
of  inches,  while  &«,  is  the  admissible  bending  tension  in  kilo- 
prams  per  square  centimeter. 

To  apply  to  semi-elliptic  springs,  where  /  is  twice  as  large, 
results  should  be  multiplied  by  4. 

It  is  noticed  that  for  otherwise  equal  conditions  P  is  in- 
versely proportionate  with  /,  the  length,  and  *iis  applies  to 
all  spring*  whose  deflections  are  proportionate  to  the  loads; 
a  condition  which  is  rarely  found  to  be  accurately  material- 
ized in  springs  in  which  the  main  leaves  are  double  or  thicker 
than  the  others,  though  it  is  nearly  always  aimed  at. 


Inserting  the  numerical  values,  one  gets  the  following 

from  the  American  formula: 

(5  .  2.67     0.2ir  0 .166875  K3H75 

P=  6  5»  X  200,000=      M  200.000 

927.1  pounds 

or  an  admissible  load  of  <f27.1  -  4      :I708.4  pounds. 

Converting  the  inches  into  centimeters  and  choosing  a  trial 
value  of  8,(100  kilograms  per  square  centimeter  for  the  ad- 
missible bending  stress  /.,,  one  gets 

6  6.8  y  0.635"  6.8  •  0.41V!  91.44 

F  -'«  1U.44  "X  8,000—  al.44  "  8,1,00  ~  ~2U»23.20 
~-  2.'i!(. 7  kilograms  or  527.6  pounds. 

This  makes  the  admissible  loud  only  2110.4  pounds,  which 
is  more  nearly  in  accordance  with  the  loads  which  would 
be  admitted  in  practice  for  a  spring  of  the  dimensions  men- 
tioned and  of  first-class  material.  The  same  result  would  be 
obtained  from  the  American  formula  if  the  tensile  strength 
were  taken  as  110.060  pounds  instead  of  206,000  pounds. 

The  utility  of  the  formulas  is  plainly  dependent  upon  hav- 
having  reliable  tabulated  values  worked  up  for  the  different 
grades  of  steel  which  come  into  question  and.  in  case  the 
American  formula  is  preferred,  basing  the  S  values  on  actual 
spring  tests  rather  than  on  an  assumed  relation  between  the 
tensile  strength  and  the  spring  strength,  since  this  assumed 
relation  is  in  reality  a  relic  of  a  conception  according  to 
which  the  laws  relating  to  beams  of  a  narrowly  limited  elasti- 
city were  applied  to  determine  the  strength  of  springs 
and  the  figures  for  tensile  strength  were  assumed  to  be  repre- 
sented in  pro  rata  figures  for  bending,  while  the  matter  of 
shock  and  alternation  of  stresses  was  ignored. 

L'ntil  these  data  have  been  brought  into  existence  and 
subjected  to  verification,  the  admissible  load  or  a  spring  for 

AUTOMOBILES  OR  MOTOR  TRUCKS  IS  PROBABLY  BEST  DETERMINED 
FROM  A  PRACTICAL  ESTIMATE  BASED  UPON  THE  MAXIMUM  DE- 
FLECTION DEMANDED  OF  THE  SPRING  IN  PRACTICE,  AND  TAKING 
AS  THE  ADMISSIBLE  LOAD  THE  STATIC  LOAD  WHICH  PRODUCES 

this  deflection.  In  conjunction  with  the  data  which  makers 
of  automobile  springs  possess  for  the  materials  they  use  and 
the  springs  they  make,  it  should  be  possible  to  devise  a  provi- 
sional formula  in  which  P  remains  a  function  of  nbt'-J,  while 
the  factor  S  :  6  or  k>.  :  6  is  revised  to  correspond  to  auto- 
mobile or  motor  truck  conditions. 

It  seems  almost  evident  that  the  unusual  demands  made 
upon  automobile  springs  should  warrant  the  adoption  of 
special  and  generally  recognized  coefficients  for  determining 
the  loads  which  they  are  fit  to  support.  These  coefficients 
would  still  be  subject  to  tabulated  variations  according  to  the 
materials  used  and  perhaps  to  a  division  into  two  classes  ac- 
cording to  the  intended  speed  of  the  vehicles. 

The  Relations  of  T 

Reverting  now  to  the  formula  for  the  period  of  oscillation, 


,  it  is  perhaps  first  notable  that  it  is  strictly  theo- 


retical to  the  extent  of  leaving  the  friction  of  spring  leaves 
out  of  consideration.  In  fact,  it  is  applicable  to  coil  springs 
as  well  as  to  leaf  springs.  But  this  makes  it  so  much  more 
fundamental  and  useful,  as  the  friction  of  leaf  springs  varies, 
increasing  with  n  and  decreasing  with  6,  I  and  I  for  any  given 
combination  of  strength  and  flexibility,  while  it  can  also  he 
varied  by  special  expedients,  such  as  anti-friction  films  of  oil 
or  metal  between  the  leaves,  and  necessarily  is  higher  for 
highly  curved  springs  than  for  straight  ones,  as  the  curved 
spring  in  action  undergoes  greater  relative  changes  of  the 
effective  spans  of  the  different  leaves.  The  progressively  in- 
creasing friction  of  the  straight  spring  is  one  of  its  advan- 
tages if  progressive  resistance  is  not  produced  hy  other  means. 

As  compared  with  the  complete  formula  for  pendulums 
(the  development  of  which  can  be  found  in  all  complete  text- 
hooks  on  physical  science)  a  minor  variable  factor  is  omitted, 
but  this  factor  is  negligible  in  the  case  of  pendulums  if  the 
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oscillations  do  not  exceed  8  degrees.  In  autombile  springR 
the  limit  of  8  degrees  is  considerably  exceeded,  and  for  large 
oscillations  the  formula  value  of  T  is  therefore  u  little  short, 
apart  from  the  question  of  friction.  With  this  exception,  the 
period  T  is  constant  according  to  the  abbreviated  formula, 
since  /  is  a  constant,  being  the  deflection  caused  by  the  ad- 
missible load  P;  that  is,  a  large  oscillation  takes  no  longer 
than  a  short  one,  and  this  agrees  with  the  results  observed 
in  practice.  All  important  modifications  of  this  condition 
must  be  effected  by  arranging  friction,  in  any  of  its  forms, 
so  as  to  increase  or  decrease  with  the  amplitude  of  the  oscil- 
lation. 

But  while  /  is  constant  for  any  given  spring,  it  is  a  func- 
tion of  P.  If  rf  is  the  deflection,  in  feet,  for  any  given  load  Pi, 
smaller  than  the  permissible  maximum  load  P,  then  /  :  P  —  rf  : 
P,  and  f~Pd:  P,. 

As  d  :  P,  is  the  coefficient  of  flexibility  when  P,  equals  100 

pounds,  the  formula  for  T  may  be  revised  by  substituting  for 

/,  meaning  the  deflection  caused  by  maximum  admissible  load. 

P/  :  meaning  by  /  now  the  coefficient  of  flexibility. 

p 

The  reversed  term  for  flexibility  F       '  in  which  rf  equals 

rf 

1  inch  and  P,  is  the  load  causing  this  deflection  can  be  used, 
if  preferred,  being  often  handier  for  figuring,  and,  as  F  -  1  :  f. 
the  change  can  easily  be  made.  If  this  is  done,  it  is  more 
convenient,  perhaps,  to  figure  in  inches  than  in  fractions  of 
a  foot,  which  of  course  can  be  done  if  also  g  32.2,  the  fac- 
tor of  acceleration  by  gravity,  is  multiplied  by  12. 
With  the  changed  meaning  of  /,  one  has 

1  =  »  « i    '  or  T  =  r  41  ■■  r  «i 

y  y  \  VZFg  JF.386.4 

The  period  T  is  thus  plainly  shown  to  involve  all  the  funda- 
mental elements  of  a  spring;  depending,  as  it  does,  on  the 
safe  load,  which  is  in  the  form  of  Z.nbt':6l,  and  also  upon 
the  coefficient  of  flexibility,  f,  and  the  acceleration  factor  g 
of  gravitation. 

Groping  for  a  System 

It  may  be  noted  that  while  Z  is  a  factor  for  determin- 
ing P  which  is  yet  to  be  ascertained  for  the  materials  used  for 
automobile  springs  and  the  work  demanded  of  them,  the 
errors  which  would  be  made  by  employing  the  normal  figure 
of  80,000  to  100,000  pounds  for  the  tensile  strength  of  the  ma- 
terial might  not  be  very  large  in  the  case  of  the  spring  steels 
of  the  highest  grade— whose  tensile  strength  is  not  quite 
parallel  with  their  spring  qualities— as  I.  should  increase  with 
the  better  quality  of  material  but,  on  the  other  hand,  should 
decrease  with  the  severity  of  the  work.  These  influences 
may  nearly  offset  one  another.  Some  spring  makers  figure 
with  slide-rules  operating  on  different  standard  formulas  for 
the  different  kinds  of  springs  and  make  empiric,  not  to  say 
haphazard,  allowances  for  the  grade  of  the  material,  while 
taking  as  the  safe  load  one  50  to  100  per  cent,  higher  than 
the  load  actually  to  be  carried,  thereby  allowing  for  the 
speed  of  automobiles  and  the  hard  spring  work  resulting  from 
it.  But  the  prevalence  of  auxiliary  coil  springs  to  give  the 
suspension  a  flexibility  which  it  would  not  have  without  them, 
tends  to  indicate  that  serious  efforts  to  fit  the  leaf  spring  to 
automobile  work  with  a  minimum  of  complication  is  uncom- 
mon, other  considerations  having  the  first  call.  While  the 
reasons  for  this  industrial  condition  may  be  wholly  suf- 
ficient, both  mechanically  and  economically,  it  is  also  possible 
that  a  more  definite  knowledge  of  the  best  means  for  getting 
suitable  action  from  simple  leaf  springs,  with  dampers,  would 
result  in  more  divided  opinions  and  less  experimental  im- 
provement of  the  spring  suspension  by  the  vehicle  user.  The 
burden  of  such  improvement  cannot  indefinitely  be  thrown 
upon  him. 

In  brief,  the  industrial  demands  in  spring  design  may  be 
said  to  swing  more  or  less  rationally  under  three  influences: 


(1)  conventionality,  which  refuses  to  depart  from  leaf 
springs,  (2)  cost  and  convenience  of  construction,  which  mili- 
tate in  favor  of  the  shortest  possible  leaf  springs,  and  (3)  the 
necessity  for  relatively  slow  oscillation  to  produce  comfort  and 
avoid  spring  accidents,  and  this  requirement— in  conflict  with 
No.  2— accounts  for  the  willingness  to  have  the  public  try 
all  sorts  of  auxiliary  devices  by  which  the  reduction  in  ampli- 
tude and  speed  of  the  oscillations  may  be  obtained. 

Good  Logic  of  Practice 

As  the  long  spring  which  gives  a  suitable  period  of  oscil- 
lations does  not  reduce  their  amplitude,  but  must  be  checked 
for  this  purpose,  and  as  the  auxiliary  coil  spring  gives  a  very 
rapid  rebound  for  small  shocks— which  is  generally  believed 
to  be  an  advantage  and  may  actually  be  so  for  cobblestones 
and  similar  road  surfaces— the  preference  for  trying  to  ac- 
complishe  results  by  coupling  short  leaf  springs  with  other 
elements  which  will  increase  the  flexibility  at  one  end  of  the 
action  and  increase  the  resistance  and  the  oscillation  period 
at  the  other  end,  is  in  reality  very  logical.  The  groping  man- 
ner in  which  it  is  done  is  the  only  objectionable  feature. 

It  may  in  fact  also  be  contended  that  the  large  working 
capacity  of  leaf  springB  which  are  long  enough  to  give  the 
desired  period  of  oscillation  represents  a  waste  of  material 
if  the  peak  of  the  shock-loads  can  be  absorbed  in  the  same 
auxiliary  devices  which  serve  to  lengthen  T,  the  period  of 
oscillation.  In  weighing  all  these  matters,  considerable  as- 
sistance is  obtained  from  an  analysis  of  the  formula  for  T. 

To  get  acceptable  results  in  practice,  it  is  understood  that 
the  T  obtained  in  practice  should  be  not  less  than  0.6  second. 
But  this  is  a  T  lengthened  by  leaf  and  vehicle  friction  Ex- 
perience is  wanted  for  determining  the  theoretical  T  which 
can  be  made  to  give  corresponding  results  by  the  amount  of 
leaf  and  vehicle  friction  which  the  vehicle  construction  in 
each  case  must  involve.  It  is  known  that  shaft  drive  produces 
considerably  more  friction  to  lengthen  T  than  chain  drive 
Cantilever  springs  are  credited  with  slower  oscillation  than 
semi-elliptic  springs  of  the  same  load  capacity  and  probably 
follow  a  different  formula  that  should  be  evolved  and  con- 
sidered separately. 

Pending  the  establishment  of  a  good  average  value  for  the 
theoretical  T,  one  may  be  assumed,  with  a  value  somewhat 
lower  than  0.6  second,  for  example  0.5  second.  By  inserting 
this  value,  subject  to  revision  by  experience,  in  the  T  formula, 
interesting  relations  are  disclosed. 

It  gives,  from  T'^r-p/^,  when  /  is  isolated  to  find  the 
flexibility  wanted  to  give  the  desired  T  without  assistance  of 
special  devices,  other  than  leaf  and  vehicle  friction  • 

(0.25  x  -12)  :  (3.14'  X  P)  =  f  =  0.81  :P  or  P     0.81 :/. 
•    Hero  /  is  in  feet.    If  it  is  taken  in  inches,  one  has  /  —  10: P. 

Similarly,  from  the  other  version  of  the  formula,  expressing 
flexibility  by  the  number  of  pounds  producing  a  1  inch  de- 
flection, one  has: 

TT     r>p:386.4,  which  with  T     0.5  gives  F  —  0.1  P. 

Dynamic  Flexibility — DF 

The  difficulty  experienced  in  securing  suitable  spring  sus- 
pension for  light  vehicles  is  at  once  illustrated  by  these  re- 
lations. One-tenth  of  the  admissible  load  P  must  give  a 
1-inch  deflection.  But  the  actual  static  load  must  not  com- 
press the  spring  unduly.  Assume  an  actual  load  of  300 
pounds,  a  maximum  admissible  deflection  of  6  inches  in 
addition  to  the  initial  compression,  and  the  latter  not  to 
exceed  3  inches.  F  is  then  100.  and  the  value  of  P  has  to  be 
10  times  larger,  or  1,000  pounds,  to  bring  T  to  0.5  second  In 
other  words,  P  must  be  taken  at  100  pounds  higher  than 
would  be  determined  by  the  maximum  deflection.  The  spring 
of  the  required  flexibility  must  be  figured  to  a  safe  load  of 
1.000  pounds,  which  makes  it  long  and  heavy.  The  alterna- 
tive is  to  make  it  equally  flexible  but  lighter,  weaker  and 
shorter  and  to  absorb  shocks  and  lengthen  T  by  spring 
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dampers.  The  heavier  spring  would,  however,  require  at 
least  a  rebound  check  to  moderate  oscillations. 

The  desired  term  for  "dynamic  flexibility"  may  be  obtained 
by  considering  both  the  flexibility  and  admissible  load  re- 
quired for  getting  the  right  T  (provisionally  0.5  second)  and 
the  relation  of  P  to  the  actual  load  L.  We  have  10  V  —  P. 
Calling  10  F  the  "dynamic  flexibility,"  we  have  10  F  =  3  L 
or  10  F  -  2  L  or  10  F  =  2.5  L.  If  it  is  then  said  of  a  spring 
that  it  has  a  dynamic  flexibility  of,  say,  2  L,  and  the  uctual 
load  on  the  spring  is  1,000  pounds,  it  will  be  known  that  its 
ordinary  flexibility.  F,  is  at  the  rate  of  2.000:10  200 
pounds  to  cause  a  1-inch  deflection  (which  would  involve  a 
set  of  5  inches  by  the  Btatic  load  alone)  ;  that  the  maximum 
shock  or  overload  deflection  for  which  it  is  figured  is  5  inches 
(making  a  total  of  10  inches  from  equilibrium)  ;  thai  it  will 
work  within  these  limits  without  requiring  a  damper  to  mod- 
erate the  rapidity  of  oscillations  (though  it  may  require  a 
rebound  check). 

Conceived  in  this  manner,  the  term  "dynamic  flexibility" 
assumes  that  the  flexibility  has  been  made  to  correspond  with 
the  admissible  load  P,  so  as  to  make  T  right  for  comfort 
without  interference,  and  when  this  has  not  been  done  the 


term  would  be  inapplicable.  It  can  be  improved,  so  as  to 
describe  a  spring  which  does  not  produce  a  suitable  T  with- 
out assistance.  T  decreases  when  F  increases,  for  a  given  P. 
For  rapid  oscillations,  requiring  damping  action,  we  there- 
fore have  P  <  10  F.  Now,  calling  F  the  dynamic  flexibility 
under  the  symbol  DF,  we  have  DF  =  3  L  :  10  if  T  is  right, 
but  if  T  is  short  the  value  for  DF  may  become  3  L  :  8  or 
2  L  :  9  or,  in  general,  DF  -  nL  :  (10  ±  m).  The  difference 
between  the  divisor  and  10  will  then  indicate  the  need  of  a 
damping  nction  or  of  auxiliary  springs,  while  all  the  other 
properties  of  the  spring  can  be  deduced  in  analogy  with  the 


One  of  the  incidental  conclusions  which  may  be  developed 
from  the  term  DF  is  that  the  use  of  friction  shock  absorbers 
acting  uniformly  for  compression  as  well  as  for  extension  is 
more  rational  than  has  usually  lately  been  assumed,  provided 
the  vehicle  springs  to  which  they  are  applied  come  under  the 
description:  DF  =  nL  :  (10  -r  »i),  with  »  smaller  than  needed 
for  the  range  of  the  spring's  work.  The  friction  then  pro- 
tects the  spring's  working  capacity  while  also  adding  to  the 
value  of  T.  But  that  an  action  better  than  uniform  friction 
can  be  provided  is  perhaps  equally  plain. 


Discussion  on 
"The  Improvement  of 


Question  Is  Raised:  Must  Axles  Be  Turned 
Askew  To  Cushion  One-Wheel  Shocks 
Horizontally  ?  And,  If  So,  Is  It  Safe  ? 


AMONG  the  conditions  which  have  systematically  been 
left  over  for  separate  consideration  in  the  articles  on 
The  Improvement  of  Spring  Systems,  so  as  not  to  com- 
plicate the  subject  with  constructive  requirements  at  the  out- 
set, that  relating  to  shocks  which  directly  affect  only  one  of  a 
pair  of  wheels  is  perhaps  the  most  important,  because  it  oc- 
curs so  frequently.  It  was  briefly  referred  to  in  article  VI  in 
connection  with  the  need  of  two  universal  on  the  driving 
Bhaft  in  case  the  axle  is  permitted  to  be  turned  in  the  hori- 
zontal plane  by  the  action  of  such  a  shock  on  a  horizontally 
acting  spring.  One  of  the  engineers  in  the  industry  considers 
that  the  conceivable  effects  of  one-sided  shocks  in  turning  the 
axles  momentarily,  if  horizontal  springing  is  used,  are  better 
looked  into  at  once  and  sends  the  following  communication: 

Editor  of  The  AUTOMOBILE :  —  I  have  read  your  articles  on 
Spring  Suspensions  with  very  great  interest,  especially  f 
dealing  with  the  necessity  for  cushioning  the  horizontal 
ponents  of  the  road  shocks.    I  have  often  in  driving 
the  effect  of  this  lack  of  horizontal  springing. 

It  is  perfectly  obvious,  though  I  have  never  seen  it  stated 
in  just  this  way,  that,  the  greater  the  obstacle  the  greater 
is  the  horizontal  component  of  its  shock  to  the  car,  and  with 
present  spring  suspensions  the  greater  the  horizontal  com- 
ponent the  less  able  is  the  car  to  cushion  it. 

Which  means,  the  larger  the  obstacle,  and  the  more  a 
spring  is  needed,  the  less  spring  there  is  to  work. 

So  the  shock  to  the  car  would  seem  to  increase  as  some 
function  of  the  square  of  the  height  of  the  obstacle.  And 
when  the  limit  is  reached  and  the  obstacle  is  as  high  as  the 
hub  of  the  wheel,  then,  as  the  shock  is  purely  horizontal,  the 
ability  to  cushion  it  with  present  spring  suspensions  is  zero. 
This  last,  of  course,  is  only  theoretical,  but  clearly  shows  the 
trend  toward  uselessness  of  the  springs  as  the  size  of  the  ob- 
stacle increases,  and  the  need  of  a  spring  becomes  greater 
and  greater. 

I  believe,  that  a  comprehensive  study  of  the  amount  of 
energy  lost  under  different  conditions  of  wheel  sizes  and 
sizes  of  obstacles,  and  a  plotting  of  the  results  might  show 
some  interesting  facts,  and  I  would  like  to  see  something  like 
that  published. 

From  actual  experience,  in  common  with  most  men  who 
have  driven  cars  much  in  rough  country,  I  am  thoroughly 
convinced  of  the  great  loss  of  energy  due  to  the  horizontal 
shocks.  It  is  quite  a  common  thing  to  have  to  shift  to  a  lower 
(rear  for  no  other  reason  than  striking  a  rock  ledge  or  going 
through  a  chuck  hole  on  a  hill:  the  reduction  in  speed  is  gen- 


erally quite  noticeable,  and  though  the  hill  often  might  be 
taken  without  shifting  if  it  were  smooth,  the  horizontal  or 
backward  shock  received  slows  the  car  up  enough  to  require 
the  shift.  This  is  a  very  easy  thing  for  anyone  to  try  by 
digging  a  chuck  hole  on  a  hill  leaving  room  to  go  around  it,  so 
that  the  same  hill  and  road  conditions  may  be  obtained  with 
and  without  the  chuck  hole.  With  a  chuck  hole  of  sufficient 
size  to  give  a  good  per  cent,  of  horizontal  shock,  any  one  will 
soon  become  convinced,  hy  this  comparative  test,  that  cush- 
ioning the  horizontal  shocks  is  of  great  importance  from  the 
standpoint  of  conservation  of  energy  alone,  even  without  con- 
sidering comfort  or  the  life  of  the  car. 

But  there  is  one  drawback  which  is  very  important  and 
should  be  carefully  considered;  and  that  is  the  roadability 
of  a  car  whose  axles  may  move  horizontally. 

If  both  wheels  strike  an  obstacle  at  the  same  instant  the 
axle  will  move  backwards  and  will  stay  square  with  the  road, 
and  no  harm  will  be  done. 

But  if  only  one  wheel  strikes  an  obstacle,  that  wheel  alone 
will  be  retarded,  and  this  will  throw  the  axle  out  of  square 
with  the  road,  and  if  the  car  does  not  leave  the  road  as  a 
consequence,  it  will  at  least  moke  steering  very  difficult. 


Fig.  1 — Shock  on  right  front  wheel.    Fig.  2 — On  right  rear 

And  at  high  speeds  it  will  prohably  be  impossible  to  twist 
the  wheel  quick  enough  to  keep  the  car  running  straight. 

And  what  makes  this  condition  all  the  worse  is  the  fact 
that  the  retardation  of  one  wheel  on  the  front  axle  has  the 
reverse  effect  to  that  produced  by  the  retardation  of  one 
wheel  on  the  rear  axle. 

An  obstacle  striking  on  the  right  front  wheel  will  retard  it, 
turn  the  axle  slightly  across  the  road  and  steer  the  car  to 
the  right— Fig.  1. 
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Sheet  Steel   for   Motor  Parts 

New  Able  Engine  for  Small  Cars  Has  Crankcase 
Bent  Up  from  Single  Piece — Other  Unique  Features 


in  the  engine;  in  fact,  there  are 
barring  the  pistons.  To  support 
malleable  brackets  are  bolted  to 
bolts  each,  this  being  lighter 
hangers  and  cylinders  in  one 
malleable  is  stronger  than  plain 
cause  the  machining  of  the  cyl 
rendered  easier  by  the  separation 


only  two  other  cast  parts, 
the  two-bearing  crankshaft, 
the  cylinders  by  a  pair  of 
and    cheaper  than  casting 
piece — lighter  because  the 
cast  iron,  and  cheaper  be- 
inders  and  the  hangers  is 
of  parts. 


Fig.  1 — Able  light  car  motor  showing  crankshaft  mounting 

ANEW  motor  2  5-8  inches  bore  and  4  inches  stroke,  with 
four  cylinders  has  been  prepared  for  manufacturing 
by  the  Able  Motor  Co.,  New  York  City,  the  basic 
idea  of  the  design  being  to  turn  out  an  engine  that  will  suit 
users  who  want  small  power  for  a  very  low  price.  Light 
weight  has  also  been  desired  and  a  reasonable  amount  of 
power  in  proportion  to  the  cylinder  dimensions.  Rated  at  17 
horsepower,  we  are  informed  that  the  power  obtained  from 
the  first  experimental  motor  has  reached  22,  which  is  mod- 
erately good  for  a  piston  displacement  of  86  cubic  inches. 

Only  One  Heavy  Piece 

Everything  has  been  done  to  eliminate  work  on  the  parts, 
and  there  is  only  one  heavy  piece,  this  being  the  cylinder 
block.    This  is  shown  in  Fig.  1  and  contains  all  the  cast  iron 


Simple  to  Assemble 

For  the  crank  a  drop  forging  in  a  good  steel,  with  tensile 
strength  of  80,000  pounds,  is  used  and  the  two  bearings  are 
Hyatt  rollers  of  the  self-contained  journal  pattern.  Each 
bearing  is  pushed  on  the  crankshaft  and  the  housing  placed 
over  it  before  the  bolting  to  the  cylinders  takes  place.  Also 
the  rear  end  bearing  and  hanger  are  mounted  before  the 
flywheel  is  put  on,  since  the  latter  is  merely  a  tight  fit  on 
the  crank  and  is  not  held  in  any  other  way.  The  two  cam- 
shafts are  carried  in  the  crankshaft  hangers  and  assemble 
with  the  crank. 

The  illustrations  make  clear  the  way  in  which  the  whole 
of  the  crankcase  is  bent  up  from  a  single  piece  of  sheet  steel, 
with  the  oil  trough  pressed  out  in  a  separate  piece  pushed 
inside.  The  oil  pump  is  a  simple  barrel  containing  a  spring 
backed  plunger,  and  since  the  barrel  has  a  collar  at  the  foot 
it  has  merely  to  be  pushed  up  into  the  hole  drilled  for  it  in 
the  cylinder  foot,  and  the  pressure  of  the  actuating  cam 
then  keeps  the  barrel  in  place  as  well  as  holding  up  the 
plunger,  thus  eliminating  any  screws.  Pressed  sheet  steel  is 
used  for  the  timing  gear  cover,  the  two  pieces  being;  over- 
lapped just  as  the  crankcase  overlaps  the  cylinder  block,  and 
it  is  claimed  that  the  width  of  the  lap  in  each  case  is  enough 
to  retain  all  lubricant  without  any  packing  or  gaskets 

There  are  only  two  thumb  screws  to  secure  the  lower  part 
of  the  crankcase,  and  the  upper  portion  is  held  on  by  a  small 


Fig.  2—  Left— Sections  of  cylinder  casting  and  sheet  ateel  crankcaae.  Right— Plan  of  platon  showing  wriatpln  offset,  and  barrel  of  oil  pump 

shew!  ig  securing  collar  at  base 
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number  of  screws,  seen  in  the  photographic  illustration.  For 
mounting  the  motor  in  the  chassis,  brackets  of  any  kind  can 
be  bolted  to  either  end  of  the  cylinders.  For  ignition  the 
standard  fitting  is  a  timer  placed  horizontally  at  the  front 
end  of  one  camshaft,  but  a  special  front  hanger  is  made  with 
an  extra  pinion  carriage,  so  that  a  magneto  can  be  mounted 

There  are  light  connecting-rods,  and  the  pistons  are  also 
low  in  weight,  while  they  have  a  feature  claimed  to  eliminate 
slap.  In  the  sketch  of  the  piston  head  it  can  be  seen  thut 
the  wristpin  is  offset  relative  to  the  piston  center  line.  This 
is  done  so  that  the  explosion  pressure  may  tend  to  tilt  the 
piston  in  a  direction  opposite  to  that  in  which  the  angularity 
of  the  connecting-rod  tries  to  force  it. 

A  feature  worthy  of  notice,  though  having  little  to  do  with 


the  general  scheme,  is  the  intake  arrangement.  Referring 
to  the  drawing  of  the  cylinders,  the  intake  passage  is  divided 
horizontally  by  a  steel  plate  which  is  cost  in  position,  the 
ends  of  the  plate  are  clear  of  the  ends  of  the  passage,  the 
carbureter  feeds  to  the  middle  of  the  passage,  benenth  the 
dividing  plate,  and  the  valve  portB  open  to  the  passage  above 
the  plate.  The  efTcct  is  the  provision  of  a  continuous,  or  cir- 
culating, intake  passage  and  the  gas  passes  to  the  valves 
round  either  end  of  the  plate.  This  construction  gives  a  very 
short  carbureter  connection  and  provides  a  good  body  of 
well-warmed  gas  to  draw  from. 

Another  point  of  ingenuity  is  the  way  the  top  of  the  cyl- 
inders is  filled  in,  the  water  head  being  pressed  from  sheet 
steel  and  dropped  in  place,  after  which  solder  is  run  round 
the  edge  and  makes  the  top  integral  with  the  casting. 


Rotary  Valve  Makes  Slow  Progress 

Many  I>csi&ns  H<ne  Been  Tried,  Hut  Only  One  European  Maker  of  Repute 
Xoze  Uses  Rotary  I'ahe  Motor  as  Standard 


T7*  ( >  R  many  years  past  the  patent  office  returns  of  every 
civilized  country  have  shown  that  inventors  in  the  auto- 
mobile field  have  been  fascinated  greatly  by  the  idea  of 
rotary  valve  systems  for  motors.  Rotary  motion  is  always  a 
better  form  than  oscillating  or  reciprocating  motion.  Some 
day  we  shall  have  turbine — or  truly  rotary— automobile  mo- 
tors, but  it  is  likely  that  rotary  valve  mechanisms  will  be- 
come usual  long  before  the  turbine  ideal  is  attained.  It  is 
rather  curious  that  considering  the  number  of  inventions,  so 
little  active  progress  has  been  made  with  rotary  valves,  for 
there  is  only  one  manufacturer  in  the  world  of  any  large 
reputation  that  has  really  taken  up  a  rotary  valve  motor 
seriously,  this  being  the  Itala  company  of  Turin,  Italy.  The 
motor  used  on  their  car  has  a  single  rotary  valve  serving 
each  pair  of  cylinders  and  running  at  one-fourth  crankshaft 
speed;  it  serves  both  intake  and  exhaust,  is  water  cooled  and 
well  lubricated.  There  is  no  question  but  that  this  motor  is 
a  success  but  it  is  costly  to  make  and  the  design  is  not  very 
simple.  Perhaps  its  good  operation  may  be  traced  to  the 
slow  speed  and  ample  cooling  of  the  valve. 

Darracq  Rotary  Abandoned 

Another  well  known  concern,  which  tried  a  rotary  valve, 
only  to  abandon  it  afterwards,  was  the  Darracq  Co.,  but  this 
motor  was  of  a  very  different  kind  from  the  Itala,  having  a 
single  barrel  running  lengthwise  of  the  cylinders.  The 
trouble  with  this  was  to  keep  it  compression  tight,  and  to  pre- 
vent it  cutting  and  scoring,  while  the  motor  never  produced 
a  power  commensurate  with  its  size. 

In  America  probably  the  Mead  motor  has  made  most  head- 
way, this  having  two  barrel  valves,  one  on  each  side  of  the 
cylinders,  controlling  intake  and  exhaust  respectively,  but 
this  engine  has  never  been  adopted  by  a  firm  making  large 
quantities  of  cars  so  it  is  difficult  to  get  a  wide  view  of  its 
effectiveness. 

The  most  popular  idea  among  rotary  valve  inventors  is  to 
use  a  barrel  valve  located  above  the  cylinders  somewhat  after 
the  fashion  of  the  Rournonville  motor  described  on  page  ll.lrt 
of  The  Automobile  for  December  24,  1914.  In  1912  a  small 
firm  in  Carlisle,  England,  claimed  to  have  cornered  the  mas- 
ter patents  for  this  class  of  gasoline  engine.  Since  that 
time,  however,  nothing  more  has  been  heard  of  this  claim 
so  it  i*  safe  to  assume  that  it  was  found  to  be  incapable  of 
being  upheld. 

A  quite  different  kind  of  rotary  mechanism  was  that  ex- 
pressed in  the  Renold  motor  which  came  from  Detroit  and 
had  a  flat  disk  located  in  each  cylinder  head;  a  port  of  seg- 


mental shape  was  cut  in  the  valve  and  two  such  ports  in  the 
head  of  each  cylinder.  Apparently  the  trouble  was  that  the 
disks  only  operated  well  when  the  motor  pressures  were  light 
and  the  speed  low.  The  motor  was  tried  out  in  a  six-cylinder 
form  in  a  chassis  by  one  of  the  big  manufacturers  in  De- 
troit but  it  never  appeared  on  any  of  his  regular  product. 

French  Designs  Numerous 

Yet  another  scheme  was  the  French  Cid  motor  which  had 
a  ring  shaped  valve  in  the  cylinder  head  about  2  inches  deep. 
This  valve  was  shaped  like  a  cuff  and  split  like  a  piston  ring 
so  that  its  own  natural  expansion  kept  it  tight  pressed 
against  the  cylinder  wall,  and  it  had  a  port  cut  in  it  which 
registered  with  first  on  intake  and  then  an  exhaust  port  in 
the  cylinder  as  the  valve  revolved.  It  was  tried  out  for  a 
long  time  and  was  to  have  been  used  in  one  of  the  1913  races 
in  France,  but  it  never  came  to  the  starting  line  and  its  spon- 
sors have  never  put  it  on  the  market. 

French  engineers  seem  to  have  been  particularly  keen  on 
the  rotary  valve  and  for  many  years  past  each  succeeding 
Paris  show  has  revealed  fresh  attempts  to  solve  the  problem. 
It  yet  remains,  however,  for  any  one  of  these  to  make  a  big 
mark — even  the  Itala  can  hardly  be  said  to  have  done  that, 
and  considering  the  progress  made  with  other  automobile 
problems,  it  does  seem  curious  that  the  rotary  valve  is  so  long 
in  making  its  way  forward. 


Left- itala  rotary  valve  which  Is  the  moit  successful  commercially 
of  all  rotary  type*.  It  runs  at  quarter  crankshaft  speed  and  each 
valve  serves  both  Intake  and  e«haust  for  two  adjacent  cylinder*. 
Right— The  French  C.  I.  D.  motor  a*  made  originally  and  shown  In 
Paris  in  1910 
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Sixth  Volume  Added  to  Blue  Books 


Map  showing  how  all  parti  of  North  America  where  automobile    touring  la  poislbl*  arc  cov«r»d  by  the  Automobile  Blue  Book 

Covers  California,  Oregon,  Washington  and  British  Colum- 
bia— Entire  Touring  Area  of  United  States  Now  Included 


COMPLETING  the  survey  of  North  America  where  tour- 
ing is  possible,  a  sixth  volume,  covering  the  states  of 
California,  Oregon  and  Washington  and  also  the  prov- 
ince of  British  Columbia,  has  been  added  to  the  edition  of  the 
Automobile  Blue  Book  for  1915. 

Another  feature  is  the  continuation  and  amplification  of 
the  Blue  Book  Touring  Bureau,  which  was  founded  last  year 
to  meet  the  demands  of  an  ever-increasing  number  of  pleasure 
tourists.  The  Touring  Bureau  exceeded  all  expectations  last 
year  and  looks  for  a  greatly  increased  membership  in  1915. 
It  furnishes  gratis  to  any  Blue  Book  user  all  the  varied  kinds 
of  information  which  he  desires  to  amplify  and  supplement 
that  contained  in  his  Blue  Book.  This  service  has  for  years 
been  rendered,  in  an  individual  way,  by  numerous  enterpris- 
ing automobile  clubs  scattered  throughout  the  United  States, 
but  until  1914  no  one  association  or  organization  has  been  able 
to  make  the  service  a  nation-wide  affair,  largely  owing  to  the 
fact  that  the  expense  of  gathering  the  information,  codifying 
and  distributing  it,  would  have  rendered  the  cost  prohibitive. 
The  Automobile  Blue  Book  Publishing  Co.  is.  by  the  very  na- 
ture of  its  organization,  adequately  equipped  to  render  this 
service,  and  its  endeavors  in  the  past  year,  if  continued  on  the 
aame  or  larger  scale,  will  easily  double  the  intrinsic  value  of 
their  publication,  and  so  add  largely  to  the  pleasure  of  auto- 
mobile touring. 

War.  Exposition  and  Good  Koads  Factora 

Three  factors — two  of  them  new — contribute  largely  to  the 
incentive  which  has  made  the  publishers  of  the  Blue  Book 
expend  unusual  energy  upon  bringing  the  editorial  matter  to 


a  state  of  perfection  hitherto  unattained.  These  factors'  are 
the  war  in  Europe,  which,  by  keeping  Americans  home,  will 
naturally  stimulate  pleasure  touring  to  a  degree  as  yet  un- 
heard of;  the  California  Expositions,  whose  lure  will  induce 
many  motorists  to  attempt  the  transcontinental  journey  who 
never  before  had  contemplated  any  such  thing;  and  thirdly 
the  culmination  or  completion  of  a  year  of  the  most  extensive 
road  work  ever  before  attempted  anywhere  on  the  globe, 
which  means  n  mileage  of  newly  completed  or  newly  improved 
highways  such  as  no  year  in  the  past  has  ever  seen  accom- 
plished. 

The  five  older  volumes  divide  the  rest  of  the  country  in  the 
customary  way  as  follows:  Volume  1 — New  York  State  and 
contiguous  Canada;  Volume  2 — New  England,  Quebec  and 
Maritime  Provinces;  Volume  .1 — New  Jersey,  Pennsylvania 

and  the  Southeast;  Volume  4 — The  Middle  West;  Volume  5  

The  Mississippi  River  to  the  Pacific  Coast. 

Taking  up  the  volumes  in  turn,  we  briefly  summarize  what 
we  conceive  to  be  the  salient  features  of  each. 

New  York  and  Canada — New  Features 

Volume  1  —  New  York  State  and  Canada.  Upon  opening  thi* 
book  the  first  thing  that  strikes  the  eye  is  a  set  of  detailed 
maps  covering  the  entire  State  of  New  York,  maps  on  a  scale 
so  large — about  3  miles  to  the  inch— that  they  may  be  used 
in  conjunction  with  the  route  matter  to  an  extent  never  before 
possible.  It  is,  of  course,  impossible  in  a  road  guide  dedicated 
to  a  Burvey  of  the  trunk-lines  in  its  particular  territory  to 
give  a  detailed  description  of  all  the  many  side-roads  which 
may  be  suitable  for  automobile  travel.    The  Empire  State. 
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more  than  any  other  in  the  country,  is  blessed  with  a  tremen- 
dous mileage  of  state,  county  and  other  highways,  and  the 
many  millions  of  dollars  which  have  been  raised  for  the  im- 
provement of  this  network  of  roads  have  created  and  stimu- 
lated an  amount  of  tourist  travel  quite  out  of  proportion  to 
the  area  of  the  state  itself. 

In  addition  to  nearly  '200  pages  given  over  to  this  elaborate 
system  of  maps,  one  notice*  a  comprehensive  rearrangement 
of  the  route  matter  given  in  the  text.  So  many  new  trunk- 
lines  have  been  opened  to  traffic,  and  so  extensive  has  been  the 
relocation  of  the  highways  best  suited  to  through  travel,  that 
the  entire  book  seems  to  have  been  rewritten  to  meet  changed 
conditions.  A  less  important,  though  equally  pleasing,  feature 
of  Volume  1  is  the  addition  of  numerous  attractive  photo- 
Ifraphs  of  beautiful  scenery  along  the  various  highways. 

New  England  -Pilot  Maps  Added 

The  six  northcasternrrost  states  of  the  Union  have  so  long 
been  famous  for  the  excellence  of  their  roads  that  very  little 
change  might  be  expected  in  Volume  2,  describing  New  Eng- 
land. Yet  here  again  the  Blue  Book  has  kept  pace  with  the 
promised  increase  in  touring  by  the  inclusion  of  a  complete  set 
of  detailed  pilot  maps,  similar  to  those  found  in  Volume  1. 
The  stability  which  conies  with  age  has,  of  course,  made  itself 
felt  in  New  England,  and  few,  if  any,  changes  have  been 
made  in  the  route  matter,  but  by  the  addition  of  these  pilot 
maps  hundreds  upon  hundreds  of  attractive  side-trips,  which 
limitation  of  space  has  hitherto  prevented  the  publishers  from 
including  in  the  route  matter,  are  now  shown  in  graphic  form, 
so  that  "he  who  runs  may  read."  In  Volume  2,  also,  the  novel 
feature  of  the  inclusion  of  photographic  views  adds  greatly 
to  the  appearance  of  its  twelve-hundred-odd  pages 

West  Virginia  Added  to  Volume  3 

Most  conspicuous  of  the  changes  in  Volume  3,  covering 
Pennsylvania  and  Maryland,  is  the  inclusion  of  the  State  of 
West  Virginia.  Highway  conditions  in  that  mountainous 
state  are,  to  be  sure,  not  altogether  perfect,  but  the  authori- 
ties have  at  last  waked  up  to  the  immeasurable  benefits  ac- 
cruing from  the  stimulation  of  touring  within  their  frontiers, 
and  they  are  putting  their  house  in  order  with  a  lively  zest. 
Even  where  the  roads  are  rough  and  hilly  the  superb  scenery 
in  the  mountains  will  compensate  one  for  the  necessity  of 
shifting  gears  and  driving  with  circumspection.  Nevertheless, 
there  arc  several  exceptionally  good  mountain  roads  leading 
across  the  state;  one  of  the  best  of  these  starts  from  White 
Sulphur  Springs  and  runs  by  way  of  Hot  Springs  and  Mon- 
terey, Va.,  up  through  Elkins  to  Clarksburg  and  thence  to 
Wheeling.  This  road  traverses  some  of  the  most  beautiful 
country  to  he  found  in  the  whole  Appalachian  chain,  and  the 
view  from  the  top  of  Cheat  Mountain  is  perhaps  unsurpassed 
east  of  the  Rockies.  Another  highway  which  will  be  found 
invaluable  runs  from  Lexington,  Va.,  through  Covington  to 
White  Sulphur  Springs,  thence  west  along  the  valley  of  the 
Kanawha  into  Charleston,  W.  Vn.,  from  which  point  a  good 
connection  may  be  had  to  Portsmouth,  O.,  or  a  fair  dry- 
weather  connection  to  Gallipolis — another  Ohio  town  on  the 
river  of  the  same  name. 

Pennsylvania  and  Maryland  Gain 

Nowhere  east  of  the  Ohio  River  have  road  conditions  im- 
proved with  such  giant  strides  as  in  the  neighboring  common- 
wealths of  Pennsylvania  and  Maryland,  and  knowing  this, 
the  publishers  of  the  Blue  Book  have  strained  every  effort  to 
cover  as  much  territory  in  those  two  states  as  was  possible 
during  the  summer  and  autumn  of  li»14.  A  number  of  very 
important  through  east  and  west  trunk-lines  have  been  in- 
cluded, among  them  the  following:  From  Binghamton  to 
Jamestown  and  Erie  via  the  Southern  Tier  of  New  York 
State;  an  almost  completely  new  highway  from  Harrisburg 
west  to  Pittsburgh  by  way  of  Altoona;  and  a  brand  new  con- 


tinuous thoroughfare  from  Baltimore  to  Pittsburgh  by  way 
of  Bedford  Springs;  tbese,  in  addition  to  completely  new  sur- 
veys of  the  regular  trunk-lines  from  Philadelphia  to  Pitts- 
burgh via  the  Lancaster  and  Chambersburg  Pikes,  and  from 
Baltimore  to  Wheeling  via  the  Old  National  Road. 

Perhaps  the  most  important  feature  of  highway  construc- 
tion in  the  territory  embraced  within  the  covers  of  Volume  3 
is  the  practical  completion  of  the  Old  National  Road  from 
tidewater  at  Baltimore  to  the  Ohio  River  at  Wheeling.  This 
fine  old  national  thoroughfare,  which  was  originally  started  in 
1K0S,  or  thereabouts,  is  now  practically  an  uninterrupted  line 
of  macadam  from  the  Maryland  metropolis  to  Wheeling, 
where  it  connects  with  the  state  roads  leading  into  all  portions 

ii :"  t!:.'   K  ,'ki'M-  Sir.".-. 

The  addition  of  these  ninny  new  continuous  thoroughfares 
to  the  choice  hitherto  offered  the  tourist  will  make  for  the  re- 
lieving of  congestion  along  the  several  highways  hitherto 
available  for  through  traffic  to  mid  from  the  west.  The  trav- 
eler may  now  pick  and  choose  from  a  copious  selection  of 
rnute.s,  each  of  which  has  its  particular  charms  and  advan- 
tages.   This  means  a  great  advance  in  every  respect,  and  will 
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have  the  effect  of  stimulating  automobile  travel  in  this  section 
of  the  country  to  an  extent  unthought  of  in  the  past. 

Now  that  the  value  of  improved  roads  is  admitted  generally 
it  may  seem  of  no  particular  significance  to  make  this  the 
keynote  in  speaking  of  the  territory  covered  by  Volume  4, 
namely,  Illinois,  Indiana,  Kentucky,  Michigan,  Ohio  and  Wis- 
consin. Its  importance  is  easily  appreciated,  however,  when 
we  remember  that  in  five  of  the  six  states  embraced  in  Volume 
4  the  present  highway  law  for  road  improvement  is  only 
about  2  years  old,  which  means  that  last  summer  the  good 
results  just  began  to  make  a  real  showing.  To  keep  pace 
with  this  improvement  the  Blue  Book  cars  were  sent  over 
every  main  line  covering  this  territory  gathering  new  road 
draftings  and  in  addition  adding  numerous  important  connec- 
tions not  shown  in  any  previous  editions.  Of  the  58,000  miles 
of  route  directions  shown  in  this  volume  40,000  are  given  from 
absolutely  new  notes.  All  index  maps  are  new  and  the  terri- 
tory covered  by  detail  route  maps  materially  extended. 

By  far  the  larger  percentage  of  car  owners  living  in  the 


central  states  have  been  prone  to  believe  that  all  the  beautiful 
touring  sections  were  in  other  states,  but  within  the  last 
year  a  constantly  growing  number  began  to  appreciate  that 
between  the  Ohio  River  and  the  Great  Lakes  are  some  of  the 
most  attractive  spots  in  the  United  States.  In  these  sections 
the  Blue  Book  cars  spent  many  weeks  during  the  summer  of 
1914,  especially  in  the  beautiful  lake  districts  of  Michigan 
and  Wisconsin  and  the  hill  country  of  the  Ohio  Valley.  Road 
work  was  under  way  in  all  these  parts,  giving  ample  assur- 
ance of  greatly  improved  conditions. 

From  the  Mississippi  to  the  Pacific 

In  view  of  the  fact  that  the  demand  for  route  information 
on  trips  to  the  Coast  this  summer  began  early  last  year  there 
was  no  alternative  left  the  publishers  in  preparing  for  the 
1915  edition.  In  order  to  prepare  for  the  rush  westward  it 
was  necessary  to  have  two  road  surveyors  in  the  Far  West 
for  over  3  months  and  every  line  of  text  on  all  the  main 
transcontinental  lines  across  the  western  territory  wa*  pro- 
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cured  by  them  working  separately  between  the  middle  of 
August  and  January  1.  The  work  was  prolonged  in  some  sec- 
tions until  the  snow  in  the  mountain!;  made  further  work  im- 
possible. Four  complete  and  distinct  routes  between  the  Mis- 
sissippi and  the  Coast  were  re-mapped,  in  addition  to  many 
short  options,  especially  in  the  Rocky  Mountain  States,  where 
the  attractions  of  the  Southwest  with  its  historic  and  scenic 
interest  vie  with  the  grandeur  of  the  snow-capped  peaks,  deep 
canyon  roads  and  the  magnificent  glaciers  of  the  higher  peaks 
of  the  Rockies  farther  north. 

The  road  improvement  during  the  last  year  in  the  western 


states  is  truly  phenomenal  when  one  considers  the  relatively 
small  population.  In  the  West,  however,  every  one  is  not  only 
interested  in  good  roads,  but  is  working  hard  for  them;  and, 
what  is  of  great  importance  to  the  tourist,  most  of  them  are 
anxious  to  increase  the  automobile  tourist  travel  their  way 
and  have  the  traveler  leave  full  of  enthusiasm  for  the  West, 
and,  above  all,  for  the  particular  section  each  one  is  interested 
in.  This  sort  of  spirit  means  not  only  the  keenest  kind  of 
competition  in  road  improvement  hut  in  the  hospitality  of  the 
people;  so  it  is  safe  to  say  that  all  motorist*  will  receive  a 
royal  welcome  in  the  West. 


Discussion  on  "The  Improvement  of  Spring  Systems" 

(Continued  from  ,myr  5lj:i.) 


Ab  obstacle  striking  the  right  rear  wheel  will  retard  it. 
turn  the  axle  slightly  across  the  road,  steering  the  rear  of  the 
car  to  the  right;  but  as  soon  us  the  obstacle  is  passed  and 
the  retarded  wheel  again  assumes  it*  normal  position  the  car 
will  be  steered  to  the  left,  as  the  front  has  not  been  turned 
off  the  road  while  the  rear  has  gone  to  the  right — Fig.  2. 

Should  it  happen,  as  it  most  certainly  would  at  times,  that 
the  right  front  wheel  and  the  left  rear  wheel  both  strike  ob- 
stacles at  the  same  instant,  the  front  of  the  car  would  be 
turned  to  the  right  and  the  rear  of  the  car  would  go  to  the 
left  till  the  obstacle  was  passed;  then  the  entire  car  would 
be  pointed  to  the  right  at  just  twice  the  angle  that  would  be 
produced  had  only  one  wheel  at  a  time  been  retarded — Fig.  :i. 

Should  the  right  front  wheel  and  the  right  rear  wheel  both 
strike  obstacles  at  the  same  instant  both  right  wheels  would 
be  retarded  till  the  obstacle  was  passed,  the  car  meantime 
moving  sidewise;  and  when  both  axles  have  straightened 
up  the  car  would  still  be  pointed  straight  down  the  road, 
but  it  would  be  at  one  side  of  its  original  course—  Fig.  4. 
This  assumes  that  the  obstacles  have  all  been  of  the  same 
size.  But  in  actual  road  work  this  would  of  course  seldom 
happen.  All  possible  gradations  would  be  met  with,  and  all 
possible  combinations. 

A  large  obstacle  striking  the  right  front  wheel  at  the  same 
instant  that  a  small  one  strikes  the  left  rear  wheel  would 
result  in  the  car  going  to  the  right  less  than  if  both  were 
large  obstacles,  but  more  than  if  only  the  front  obstacle  were 


Different  sized  obstacles  striking  front  and  rear  wheels  on 
the  same  side  would  translate  the  car  sidewise,  but  the  end 
that  struck  the  larger  obstacle  would  go  the  farther  from 
the  road,  so  that  when  the  axles  straightened  up  the  car 
would  point  to  the  right  or  left  of  its  original  course, 
depending  upon  which  obstacle  were  the  larger. 

A  different  effect  is  obtained,  in  other  words,  from  each 
different  combination  of  obstacles,  so  that  the  readjustment 
of  the  steering  wheel  would  have  to  depend  upon  each  par- 
ticular combination  of  obstacles. 

At  high  speed  it  would  he  impossible  to  keep  the  car  on  a 
rough  road  and  it  would  probably  be  a  very  hard  job  to  do  so 
on  any  ordinary  road. 

All  this  can  probably  be  overcome,  but  it  is  well  at  the 
outset  to  recognize  the  importance  of  this  problem  of  road- 
ability  if  we  arc  finally  to  have  the  horizontal  road  shock- 
cushioned. 

Detroit,  March  24,  1915.  W.  M.  E. 

For  the  very  high  speeds  which  W.  M.  E.  apparently  has 
chiefly  in  mind,  since  it  is  the  safety  of  the  steering  in  which 
he  is  concerned,  air  tires  are  of  course  the  preferable  equip- 
ment at  present,  and  they  are  likely  to  remain  so  the  more 
rubber  is  developed  into  one  of  the  large  and  staple  crops  of 
the  tropics.  And  when  air  tires  are  used  there  is  perhaps  no 
need  of  turning  the  axle,  even  if  they  are  supplemented  by 
horizontal  springing,  as  it  may  be  preferable  to  guide  the 
front  end  of  the  torsion  tube  (with  a  minimum  of  friction)  to 
prevent  such  turning,  thereby  dividing  the  one-sided  shock 
and  forcing  it  to  take  effect  on  both  sides.  So  far  as  commer- 
cial vehicles  are  concerned  the  writer  is  rather  inclined  to  be- 
lieve that,  with  their  lower  speeds,  steering  will  remain  safe 
enough  even  if  the  axles  are  turned  somewhat,  as  a  shock 
sharp  enough  to  have  a  marked  effect  in  this  respect  is  also 
of  very  short  duration,  so  that  the  axles  return  rapidly  to  the 
square  position.    The  constructive  complication  arising  from 


the  need  of  pioterting  the  ordinal  y  vehicle  springs  from  twist- 
ing looks  more  formidable  to  the  writer,  though  it  is  taken 
care  of  in  French  cars  in  which  the  drive  is  taken  through  the 
springs.  Until  these  constructive  questions  can  be  taken  up 
more  thoroughly,  this  and  several  other  points  on  which  opin- 
ion and  judgment  vary  may  perhaps  be  allowed  to  simmer. 
Meanwhile  W.  M.  E.  has  placed  it  fairly  before  the  public,  and 
his  statement  that  "all  this  can  probably  be  overcome"  is 
taken  as  an  omen  that  he  himself  will  contribute  a  solution  in 
detail  on  the  points  on  which  he  is  in  doubt. — M.  C.  K. 

Volunteer  Automobile  Corps  for  Swedish  Army 

WHEN  the  Swedish  army,  shortly  after  the  outbreak  of 
the  great  war,  was  partly  mobilized,  the  absence  of  a 
military  automobile  corps  made  itself  keenly  felt.  As  the 
news  from  the  battlefields  of  Europe  still  further  accentuated 
the  great  usefulness  and  importance  of  motor  cars  in  war- 
fare, some  patriotic  citizens  of  Stockholm  undertook  the 
organization  of  a  Volunteer  Automobile  Corps.  About  fifty 
experienced  motorists  enlisted  immediately,  and  the  number 
has  increased  steadily,  ever  since.  The  enthusiasm  for  the 
project  displayed  all  over  the  country  has  caused  the  estab- 
lishment of  branches  of  the  corps  in  several  other  localities. 
It  is  expected  that  by  April  1,  when  a  general  review  is  to 
be  held,  every  army  division  will  have  as  its  adjunct  one  of 
these  motor  corps.  Regular  courses  of  instruction  and  drill 
practice  will  then  commence. 

One  of  the  new  organization's  primary  aims  will  be  to 
promote  the  improvement  of  the  Swedish  roads  and  the  build- 
ing of  new  ones,  principally  with  a  view  to  military  use,  but 
also  for  the  benefit  of  motorists  in  general.  In  this  work 
the  Volunteer  Automobile  Corps  will  co-operate  with  the 
Swedish  Road  Assn. 

F.  W.  Taylor,  Efficiency  Expert,  Dies 

Philadelphia,  Pa.,  March  2«— Frederick  Winslow  Taylor, 
father  of  the  Taylor  system  and  originator  of  modern  scienti- 
fic management  systems,  died  here  Sunday  from  pneumonia. 
He  was  59  years  of  age,  a  member  of  the  American  Society 
of  Mechanical  Engineers  and  was  noted  not  only  for  his 
manufacturing  systems  but  also  for  his  numerous  inventions 
and  discoveries.  One  of  the  most  noted  of  these  is  the 
Taylor-White  method  of  treating  modern  high-speed  tools. 
He  was  the  author  of  many  articles  on  scientific  efficiency 
and  installed  his  systems  in  many  large  industrial  concerns, 
a  number  of  which  are  devoted  to  the  manufacture  of  auto- 
mobiles. 
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Imperative  Efficiency 

IT  is  a  matter  of  efficiency  or  decline  in  these  days 
of  production,  low  cost  and  competition.  A 
plant  manufacturing  a  product  in  thousands  must 
realize  the  necessity  of  a  well-organized  system 
yet  there  are  many  concerns  that  have  failed  to 
realize  that  the  difficulties  which  they  are  encoun- 
tering are  due  to  internal  sickness.  They  arc  be- 
tween the  Scylla  of  high  manufacturing  cost  and 
the  Charybdis  of  high  prices.  These  concerns  must 
realize  that  they  can  only  do  one  of  two  things: 
They  must  either  fall  in  line  and  submit  their  or- 
ganization to  the  knife  of  the  business  surgeon  or 
must  take  the  other  alternative— ultimate  elimina- 
tion. 

The  lesson  must  be  brought  home  in  every  in- 
dustry. It  is  not  only  common  to  the  automobile, 
but  in  every  field  business  men  must  realize  that 
their  concerns  must  be  nearly  100  per  cent,  efficient 
if  they  will  live.  It  is  the  money  saved  on  produc- 
tion that  creates  dividends  and  what  do  we  find  as 
a  result?  The  stocks  of  the  high-efficiency,  cheap- 
production  concerns  are  soaring  as  never  before. 
When  a  company  finds  that  by  writing  seven  orders 
in  two  writings  it  has  replaced  the  work  of 
writing  seventeen  separate  orders  in  order  to  have 
the  same  work  done,  it  is  patent  to  that  concern 
that  something  is  wrong.  If  the  time  limit  on  a 
certain  job  can  be  cut  from  13  minutes  to  32  be- 
cause the  machine  ran  idle  after  finishing  each  job 


is  it  not  better  to  increase  the  machine  speed  and 
put  the  $12,000  that  would  go  for  another  machine 
into  the  pockets  of  the  stockholders? 

Obsolete  methods  must  go.  Unwieldy,  haphazard 
production  schemes  form  the  rust  that  chokes  the 
business  machine.  If  it  costs  one  house  30  cents 
to  make  an  article  that  sells  for  40  cents  while  an- 
other makes  it  for  20  and  sells  it  for  30  cents,  the 
answer  as  to  which  will  survive  is  self-evident. 
This  condition  is  not  overdrawn.  To  exist  a  busi- 
ness must  turn  the  X-ray  upon  its  internal  affairs 
and  in  their  control  make  every  hour  worth  a  full 
»30  minutes. 

The  Jitney  Necessity 

TODAY  the  jitney  movement  is  being  more  gen- 
erally attacked  than  ever  by  the  electric  trolley 
interests,  and  unfortunately  the  sympathies  of  the 
public  are  being  worked  upon  by  the  franchise  argu- 
ment. These  attacks  are  striking  home,  in  spite  of 
the  fact  that  our  surface  lines,  our  subways  and  our 
elevated  lines  are  crowded  to  suffocation  in  the  rush 
hours.  What  our  city  transportation  systems  re- 
quire today  is  greater  flexibility,  which,  in  a  meas- 
ure, is  possible  with  the  jitney  car  and  the  jitney 
bus.  Not  only  is  jitney  service  much  quicker  than 
trolley  service,  but  it  offers  a  measure  of  flexibility, 
a  condition  which  many  of  the  old-world  cities  real- 
ized years  ago  when  the  motor  bus  was  introduced 
and  the  trolley  eliminated  from  restricted  sections. 

The  public  likes  the  jitney  because  it  is  quicker, 
often  10  to  12  minutes  being  saved  on  a  2-mile  trip. 
The  jitney  movement,  if  it  only  relieves  the  inexcus- 
able overcrowding  of  surface  cars  at  rush  hours, 
will  have  done  a  great  good.  It  is  up  to  the  people, 
those  who  have  to  travel  to  and  from  work,  to  use 
their  voice  in  seeing  that  plain  justice  is  given  the 
jitney  movement  in  our  various  cities. 

Tires  in  Storage 

THERE  are  now  thousands  of  motorists  busy  with 
their  cars,  getting  ready  to  remove  the  dust 
of  the  garage  to  prepare  for  the  far  pleasanter  dust 
of  the  road.  Again  and  again  these  men  have  been 
urged  to  see  to  their  tires  before  starting  out  on  the 
first  spring  run,  but  the  trouble  seen  on  the  road  last 
Saturday  and  Sunday  shows  that  there  are  still 
plenty  of  people  who  are  satisfied  to  chance  it. 
Rubber  is  stuff  that  Ls  not  really  dead  like  steel ;  it 
grows  stiff  with  the  long  winter  rest  and  it  needs 
a  little  getting  back  into  form  before  it  is  put  to 
work  again.  In  almost  every  case  the  removal  of 
the  tires  from  a  car  that  has  stood  all  winter,  even 
if  it  were  on  jacks,  will  disclose  the  inner  tubes 
stuck  to  the  casings,  the  rims  slightly  rusted  and 
so  on.  Just  taking  off  the  tire,  rubbing  it  well  with 
chalk  and  repairing  little  cuts  does  not  take  long  and 
it  will  save  roadside  delay  sooner  or  later;  also  if 
there  is  a  crack  or  unsuspected  weak  spot  in  the 
casing  which  means  that  the  tire  had  better  become 
a  "spare"  forthwith,  then  how  much  better  to  find 
it  out  comfortably  at  home  than  somewhere 
when  delay  is  inconvenience. 
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Metropolitan  S.A.E.  Reviews  Boat  Field 

Differences  in  Practice  Between  Motor  Boat  and  Automobile 
Construction — Little  Standardization  Possible  in  Boat  Building 


NEW  YORK  CITY,  March  26 — A  motor  boat  evening  was 
the  feature  of  the  monthly  meeting  of  the  Metropolitan 
Section  of  the  Society  of  Automobile  Engineers  held  here  last 
night.  An  attendance  of  seventy  members  and  guests  showed 
that  the  interest  of  the  automobile  engineers  in  the  twin  field 
of  motor  boats  is  keen.  The  paper  by  C.  F.  Chapman,  asso- 
ciate editor  of  Motor  Boating,  was  entitled  The  Internal 
Combustion  Engine  in  the  Motor  Boat. 

Mr.  Chapman  gave  an  entire  review  of  the  motor  boat 
industry  in  this  country  and  brought  out  very  clearly  the 
reasons  why  the  automobile  engine  cannot  be  directly  substi- 
tuted in  a  motor  boat  although  most  of  the  principles  of  con- 
struction apply  to  both.  The  primary  reason  that  the  auto- 
mobile engine  is  not  adapted  for  the  motor  boat  is  that  in  the 
latter  it  is  required  to  run  at  full  power  all  the  time;  in  the 
automobile  the  motor  only  develops  a  small  portion  of  lu 
highest  horsepower  and  it  is  only  under  conditions  of  extreme 
high  speed,  or  hill  climbing,  that  the  maximum  power  is 
needed.  Even  at  these  times  the  maximum  power  is  only 
required  for  a  short  time,  whereas  in  motor  boats  the  vessel 
is  generally  driven  at  its  top  speed  from  the  moment  that  it 
leaves  the  dock  until  it  returns. 

Motor  Boat  Bearings  More  Rigid 

This  basic  difference  between  the  principle  involved  in 
motor  boats  and  automobiles  has  resulted  in  numerous 
changes  in  the  actual  construction.  For  instance,  in  the 
crankshaft  bearings  of  an  automobile  engine  the  minimum 
length  and  diameter  is  employed.  In  motor  boat  engines,  on 
the  other  hand,  the  bearings  are  made  much  more  rigid  and 
crankshafts  heavier  to  withstand  the  strains  of  continuous 
running  at  maximum  power.  Another  great  difference  is 
that  in  the  automobile  there  is  a  fan  which  draws  the  air 
through  a  radiator  and  hence  aids  considerably  in  cooling  the 
motor  by  means  of  the  forced  gas.  In  the  motor  boat  the 
engine  is  generally  placed  in  some  covered  over  portion  of  the 
boat  far  away  from  the  cooling  influence  of  a  draught  of 
wind  and  as  a  result  the  water  jackets  will  have  to  be  made 
larger  to  provide  the  added  cooling  effectiveness. 

Salt  Water  Corrodes  JackeU 

The  use  of  salt  water  in  the  cooling  jackets  of  the  motor 
boat  engine  causes  corrosion  of  the  metal.  This  is  particu- 
larly true  when  the  salt  water  becomes  heated.  This  is  a 
proposition  which  does  not  confront  the  automobile  engine 
builder  and  hence  furnishes  another  reason  why  automobile 
engine  wateriackcts  are  insufficient  for  motor  boat  practice. 
Another  ill  effect  of  salt  water  is  the  depositing  of  lime  scale 
on  the  surface  of  the  jackets,  thus  cutting  down  the  cooling 


efficiency  to  a  large  degree.  Besides  these  conditions  there  is 
no  doubt  but  that  the  corrosive  effect  of  the  salt  water  on 
some  of  the  zinc  base  die  castings  used  for  pump  housings 
would  be  disastrous. 

Little  Standardization  in  Boat  Industry 

Mr.  Chapman  pointed  out  the  great  difference  between  the 
two  industries  as  regards  the  output  of  the  boat  manufac- 
turers and  of  the  automobile  manufacturers.  He  showed  that 
whereas  there  are  probably  300  or  400  representative  pas- 
senger car  manufacturers,  at  the  verv  least  there  are  more 
than  10,000  boat  manufacturers.  These  builders  of  boats 
never  know  what  engine  is  going  to  be  placed  in  the  boat 
that  they  are  building  until  after  they  have  received  a  definite 
order  from  the  prospective  owner ;  hence  very  little  standard- 
ization is  found  in  the  motor  boat  industry. 

Especially  in  the  case  of  the  builder  of  small  two-cycle 
installations  the  different  methods  of  handling  the  same  prob- 
lem are  marked.  For  instance,  if  the  buyer  of  the  boat 
specifies  a  magneto  the  boat  builder  will  hunt  around  and  if 
he  can  find  one  in  his  shop  he  will  put  it  in  the  box  with  the 
rest  of  the  engine  parts  and  attachments  and  ship  it  to  the 
unfortunate  buyer,  leaving  him  to  install  it  as  best  he  may. 
Carbureter  installations  meet  the  same  kind  of  rough  treat- 
ment and,  as  a  result,  a  startling  lack  of  uniformity  prevails 
throughout  the  industry. 

Unusually  Large  Attendance 

The  meeting  opened  promptly  at  H.H0,  and,  according  to 
previous  announcements,  closed  at  10.30  p.  m.  sharp.  As 
the  paper  took  up  practically  the  entire  available  2  hours, 
discussion  was  short  and,  in  fact,  very  little  could  be  added  to 
Mr.  Chapman's  comprehensive  and  well-illustrated  paper. 
The  departure  from  the  more  or  less  cut-and-dried  topics 
brought  out  an  unusually  large  attendance. 

Houk  Buys  American  Spoke  Co.  Plant 

BUFFALO,  N.  Y.,  March  2i>— George  W.  Houk  has  pur- 
chased the  plant  of  the  American  Spoke  &  Nipple  Co.,  De- 
troit, Mich.,  for  the  Houk  Mfg.  Co.,  and  will  move  all  the 
machinery  to  the  Buffalo  plant.  It  has  a  capacity  of  25,000 
spokes  and  nipples  per  day.  At  the  present  time  the  Houk 
company  is  using  30,000  per  day. 

Detroit,  Mich.,  March  26 — R.  P.  Spencer,  who  was  one 
of  the  incorporators  and  director  in  charge  of  sales  of  the 
Denby  Motor  Truck  Co.,  is  no  longer  actively  connected  with 
that  concern,  but  retains  his  stock  holdings. 


r 


DETROIT,  MICH.,  March  2« — The  first  annual  banquet  of  the  Detroit  section,  Society  of  Automobile  Engineers,  was  held  yesterday 
evening  at  the  Hotel  Sutler.  There  were  145  members  present  and  W.  H.  Conant.  formerly  of  New  York  and  now  acting  aecreUry  and 
treasurer  of  the  local  aactlon,  was  toaatmaater.  He  was  Introduced  by  E.  T.  Blrdeall,  chairman  of  the  Detroit  aectlon.  The  speakers  of 
the  evening  were  Henry  Souther,  chairman  of  the  membership  committee  of  the  8.  A.  E..  who  apoke  on  8.  A.  E..  the  Periscope 
of  Automoblledom,  and  George  W.  Dunham,  chief  engineer  of  the  Chalmers  Motor  Co..  who  spoke  on  The  Automobile  Engineer 
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Overland  Orders 

Increase  1,300 


April  1,  1915 


Business  from  March  1  to 

25  Exceeds  Entire  Record- 

Breaking  Month  of  February 

TOLEDO,  O.,  March  29— Although  February  was  the  bin- 
Best  month  ever  experienced  by  the  Willys-Overland  Co., 
up  to  that  time  the  volume  of  business  at  the  Toledo  factory 
from  March  1  to  25  exceeded  that  of  the  entire  month  of 
F  ebruary. 

Between  Murch  1  and  25  more  shipments  were  made  than 
during  the  entire  previous  month  and  the  number  of  orders 
received  for  cars  exceeded  those  of  February  by  more  than 
1,300.  During  thig  time  orders  for  cars  were  received  at  the 
rate  of  2,500  per  week.  The  total  number  was  exactly  double 
that  received  during  the  same  period  of  March,  1914. 

In  spite  of  the  fact  that  more  cars  are  being  shipped  daily 
from  the  Overland  factory  than  ever  before,  orders  have 
been  showing  a  steady  gain  on  shipments.  In  an  effort  to 
make  the  supply  meet  the  demand  the  Overland  plant  is 
working  at  full  capacity,  employing  8,000  men  and  keeping 
many  of  the  departments  on  a  continuous  24  hour  schedule. 

On  Monday,  March  22,  the  first  day  following  7  weeks  each 
of  which  was  successively  the  largest  in  the  history  of  the 
Overland  company,  330  cars  were  shipped.    The  company 
first  passed  the  300-a-day  mark  just  5  weeks  before. 
*.  — 

J  L  Case  1914  Sales  $14,395,384 

Racine.  Wis.,  March  20— The  largest  gross  sales  in  the 
history  of  the  company  ore  indicated  by  the  annual  reports  of 
the  J.  I.  Case  T.  M.  Co.,  Racine,  Wis.,  for  the  year  1914.  The 
report,  just  issued,  shows  total  sales  of  $14,395,384.  Foreign 
sales  amounted  to  $2,217,097  and  domestic  business  was 
$12,178,286.  Tho  balance  sheet  does  not  enumerate  the 
revenue  from  automohile  husiness,  but  it  is  stated  that  it  was 
an  important  factor  and  probably  responsible  for  the  de- 
cided increase.  It  is  interesting  to  note  that  sales  during  the 
second  half  of  1914  exceeded  those  of  the  first  6  months, 
indicating  a  healthy  improvement  in  business. 

On  December  1,  1914,  the  company  redeemed  and  canceled 
$1,500,000  under  the  trust  deed  dated  February  I,  1914, 
leaving  $10,500,000  outstanding  as  of  December  31,  1914. 
The  high  point  of  indebtedness  on  lionds  and  notes  in  the 
course  of  the  year  was  reached  July  5  with  a  total  liability  in 
bonds  and  notes  of  $16,785,000,  liquidation  of  current  assets 
being  effected  to  the  extent  of  $4,535,000  between  that  date 
and  December  24,  when  the  liability  was  reduced  to  its  lowest 
point  of  the  year,  $12,250,000. 


To  Take  Up 


Motors  Notes 


New  York  City,  March  31 — Outstanding  6  per  cent,  first 
lien  5-year  sinking  fund  gold  notes  of  the  General  Motors  Co., 
amounting  to  $7,852,000,  and  due  October  1,  will  be  redeemed 
at  a  price  to  yield  .3  per  cent,  for  the  unexpired  time.  The 
price  as  of  April  1,  will  be  101.455  and  accrued  interest;  for 


Selfgn 


April  15  it  will  be  101.342,  and  101.213  for  May  1.  Payment 
will  be  made  on  presentation  at  the  offices  of  J.  W. 
&  Co.  and  Lee,  Higginson  &  Co. 

These  notes  are  the  unredeemed  part  of  a  $15,000,000  issue. 
It  was  said  that  the  management  decided  to  pay  them  off  at 
this  time  because  of  the  liberal  amount  of  cash  in  the  treas- 
ury. After  paying  the  notes,  it  was  said,  there  would  be  re- 
maining in  the  treasury  between  $6,000,000  and  $7,000,000. 

Kentucky  Wagon  to  Build  Hercules  Care 

liUL'ifnriLLE,  Ky.,  March  27— The  Kentucky  Wagon  Mfg. 
Co.,  makers  of  the  Urban  and  Old  Hickory  trucks,  will  im- 
mediately begin  the  manufacture  of  Hercules  cars,  an  agree- 
ment to  that  effect  having  been  made  with  the  Hercules  Sales 
Co.,  a  new  organisation,  which  recently  took  over  the  pat- 
terns, blueprints,  name  of  the  car  and  output  of  Hercules 
Motor  Car  Co.,  New  Albany,  Ind. 

The  Hercules  line  consists  of  three  models,  a  five-passenger 
touring  car,  $650;  a  roadster  at  the  same  price,  and  a  town- 
car.  The  touring  car  formerly  sold  for  $550  but  a  number  of 
and  improvements,  including  the  lengthening  of 


the  wheelbase  from  104  to  110  inches  and  the  addition  of  a 
gasoline  tank,  have  been  made. 

The  Hercules  Sales  Co.  was  organised  January  12  with 
a  capital  stock  of  $100,000.  Officers  of  the  company  are: 
A.  H.  Ross,  Louisville,  president;  Charles  Kel  so,  New  Albany, 
vice-president;  C.  L.  Caron,  secretary  and  treasurer.  W.  E. 
Massey  and  J.  R.  Duffin,  president  of  the  Inter-Southern  Life 
Insurance  Co.,  both  of  Louisville,  also  arc  interested  in  the 
concern.  No  stock  is  for  sale.  The  400  agents  of  tho  Her- 
cules Motor  Car  Co.  will  be  supplied  with  cars  by  the 
Hercules  Sales  Co.,  which  controls  the  selling  rights  of  the 
Hercules  car. 

About  200  men  will  be  added  to  the  present  working  force 
of  the  Kentucky  Wagon  company.  A  lot  of  material  and 
parts  used  in  the  manufacture  of  the  Hercules  which  had 
been  stored  up  in  New  Albany  will  be  brought  to  Louisville 
immediately.  About  twenty-five  cars  a  day  will  be  the  capac- 
ity at  the  start.  According  to  President  Ross,  the  output 
will  later  he  increased  to  100  cars  a  day. 

Madison  Motor  Co.  to  Build  4  and  8 

Indianapolis,  Ind.,  March  26— The  Madison  Motor  Co., 
with  plants  at  Anderson.  Ind.,  and  Berlin,  Can.,  will  be  in- 
corporated in  the  near  future  to  manufacture  a  four-cylinder 
30  horsepower  car  in  the  moderate-priced  division,  a  car 
with  a  112-inch  wheelbase,  that  will  market  in  the  neighbor- 
hood of  $750.  It  is  also  the  intention  of  the  company,  begin- 
ning July  1,  to  build  an  eight-cylinder  motor,  preparations 
along  these  lines  already  having  been  taken. 

Cecil  Gibson,  who  has  disposed  of  his  interests  in  the 
Gibson  Automobile  Co.  and  the  Empire  Automobile  Co.,  will 
assume  the  office  of  president  and  general  manager  of  the 
company,  which  will  be  incorporated  for  $500,000.  Asso- 
cialed  with  Mr.  Gibson  will  bo  Henry  Nyberg,  W.  E  Moore 
C  F.  Wood,  of  Washington,  I).  C,  and  Tom  Forbes.  Mr. 
Gibson  is  the  largest  stockholder. 


New  7 

New  York 


Chandler  Announced 

City,  March  29— A 


touring  model  for 
seven  passengers  has  been  announced  by  the  Chandler  Motor 
Car  Co.,  Cleveland,  O.,  replacing  the  former  five-passenger 
touring  car,  and.  with  a  roadster  built  on  the  same  chassis. 


Market 

N 


Reports    for    the  Week 


EW  YORK  CITY.  March  31— Market  prices  thiH  week 
_  .  were  generally  steady.  No  changes  occurred  in  the  oils 
and  lubricants  market,  while  few  occurred  in  the  metals  mar- 
Tin  was  very  erratic,  its  highest  price  being  $54  per 
100  pounds  and  its  lowest  $46.  The  closing  price  was  $53 
at  a  gain  of  $5.  Both  electrolytic  and  Lake  coppers  rose  each 
$.00  3-8  a  pound.  Brass  manufacturers  continue  to  be  the 
main  sustaining  force  of  the  copper  trade,  and  it  is  largely 
their  purchases  that  cause  a  continued  advance  in  the  price  of 
electrolytic  and  Lake  copper  here.  Antimony  is  scarce  and 
prices  largely  nominal  around  21  cents  a  pound.  In  the  rub- 
ber market  offerings  were  light.  Liberal  arrivals  of  rubber 
were  reported  from  Brazil,  yesterday,  but  aside  from  this 
there  wan  an  absence  of  new  developments  as  far  as  Fine  I'd- 
Rivcr  is  concerned.  Scrap  automobile  rubber  went  down  i-4 
cent. 
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forming  the  Chandler  line.  With  either  body  the  car  sells 
Tor  $1,21*5. 

The  new  body  has  been  made  of  ample  size  to  accommodate 
its  quota  of  passengers,  and  to  accommodate  it  the  wheelbase 
has  been  increased  from  120  to  122  inches.    There  are  two 


folding  scat*  which,  when  not  in  use,  fit  snugly  into 
at  the  back  of  the  front  seat  and  are  covered  by  flaps;  when 
opened  they  are  self-supporting  and  require  no  screws  or 
other  hand  adjustments.  There  are  no  supports  under  them, 
which  gives  the  maximum  leg-room  for  the  rear  seat  pas- 
sengers. 

Apart  from  lengthening,  the  chassis  has  undergone  no 
change,  the  Chandler  six-cylinder  motor  being  used  with 
L-head  cylinders  3  3-8  by  5  cast  in  threes,  Bosch  magneto, 
Kayfleld  carbureter,  Westinghouse  sUrtinK-Hjrhtinir,  disk 
clutch,  three-speed  gearsct,  floating  rear  axle,  left  steer  and 
center  control  and  '14  by  4-inch  tires. 

Elm  IRA,  N.  Y.,  March  26— The  American-La  France  Fire 
Kngine  Co.  has  declared  an  initial  dividend  of  1  per  cent, 
on  its  common  stock,  payable  May  15  to  stock  of  record  May 
10.  The  company  also  has  declared  the  regular  quarterly 
dividend  of  1  .'{-4  per  cent,  on  its  preferred  slock,  payable 
April  1  to  stock  of  record  at  the  close  today. 

Golf  Co.  To  Test  McAfee  Process 

Austin,  Tex..  March  26 — It  is  reported  that  the  Gulf  Re- 
fining Co.  will  build  an  oil  refinery  in  Texas  for  the  purpose 
of  thoroughly  testing  the  new  McAfee  process  of  extracting 
high  grade  oils  from  crude  petroleum.  Details  of  the  new 
process  have  not  as  yet  been  given  out  but  the  reason  given 
for  the  interest  of  the  Gulf  company  is  that  the  percentage  of 
higher  oils  for  a  given  quantity  of  crude  is  greatly  increased. 

The  distilling  of  gasoline  from  natural  gas  promises  to  be- 


come a  great  industry  in  Texas.  It  is  announced  that  the 
Magnolia  Petroleum  Co.,  the  Texas  Co.,  and  the  J.  M.  Duffy 
Petroleum  Co.  have  under  consideration  the  installing  of  large 
plants  for  this  purpose.  These  companies  are  all  operating 
in  the  natural  gas  districts  of  the  Btatc  and  claim  yields  of 
as  high  as  10  gallons  of  gasoline  per  1,000  cubic  feet  of  gas. 
Many  of  the  natural  gas  wells  have  capacities  ranging  from 
20,000,000  to  :«i,000,0o0  cubic  feet  per  day,  which  will  illus- 
trate the  possibilities  of  working  this  source  on  a  large  com- 
mercial scale. 

Indianapolis,  Ind.,  March  27 — The  Cole  Motor  Co.  has 
begun  its  eight-cylinder  production  and  deliveries  will  start 
April  1.  On  April  15  the  concern  will  run  day  and  night 
shifts  to  properly  take  care  of  the  orders, 

Chicago  To  Have  Half-Rate  Taxicabs 

Chicago,  III.,  March  31 — Special  Tcltyrum — Officers  of  the 
Walden  W.  Shaw  Co.  huvc  announced  the  formation  of  the 
Yellow  Cab  Co.,  to  operate  taxicabs  at  20  cents  for  the  first 
mile,  this  being  half  the  new  legal  rate  determined  by  the  city 
council  Monday  night  when  it  reduced  the  standard  charge 
from  50  to  40  cents  for  the  first  mile.  The  new  company, 
which  is  incorporated  for  $100,000,  will  put  in  service  at  once 
100  small  cabs  at  all  public  stands  to  be  operated  at  20  cents 
for  the  first  half-mile  and  5  cents  for  each  additional  quarter 
mile.  This  will  be  in  direct  competition  with  the  larger  cabs 
of  the  Shaw  company  which  will  be  operated  on  the  new  legal 
rate  of  40  cents  and  10  cents.  The  new  cabs  are  only  two- 
thirds  as  heavy  as  the  present  Shaw  cab.  have  a  four-passen- 
ger limousine  body  and  3  1-2-inch  Continental  motor;  other 
features  of  the  cars,  which  are  built  in  the  Shaw  shops,  are: 
thermo-syphon  cooling,  Bosch  fixed  ignition  and  Kotchkiss 
drive. 


Automobile  Securities  Quotations 


NEW  YORK  CITY.  March  :<1— Strength  and  activity  con- 
tinued this  week  in  the  security  quotations,  especially 
in  the  tire  and  the  automobile  stocks.  General  Motors  made 
u  new  high  record,  advancing  24  points  to  124  and  Maxwell 
Motors  common,  first  and  second  preferred,  advanced  4  1-2,  3, 
and  2  1-8  points  respectively.  International  Motors  stocks  ex- 
perienced a  rise  this  week,  the  common  gaining  6  1-2  points 
and  the  preferred,  14. 

Kelly-Springfield  Tire  common  was  the  strong  feature  of 
the  curb  market  on  March  29,  advancing  on  vigorous  buying 
to  the  new  high  of  122.  The  second  preferred,  which  is  con- 
vertible at  par  into  common  stock  at  any  time  within  10  years 
after  July  1,  1914,  was  also  higher,  changing  hands  at  123. 
Goodyear  common  rose  5  points,  while  its  preferred  dropped 
1  point.  Goodrich  common  and  preferred  experienced  frac- 
tional declines,  the  stocks,  however,  being  quite  steady.  U.  S. 
Rubber  saw  further  gains  this  week  when  both  its  common 
and  preferred  went  up  6  1-2  and  2  points  respectively. 

Several  of  the  accessory  securities  gained,.  Aluminum 
Castingr  preferred  rising  2  points  and  New  Departure  com- 
mon and  preferred,  rising  0  and  1  points  respectively.  Texas 
oil  stock  rose  2  points. 

In  the  Detroit  Exchange,  General  Motors  common  showed 
the  largest  gain,  that  of  17  1-2  points.  The  automobile 
securities  showed  unusual  strength,  a  majority  of  them  show- 
ing substantial  gains.  Maxwell  common  and  first  preferred 
showed  gains  of  3  3-4  and  3  points  respectively,  while  Pack- 
ard common  rose  2  points.  Studebaker  common  gained  3  1-2 
points  and  its  preferred  1-2  point.  Quotations  from  the 
inactive  stocks  show  a  large  gain  by  the  Canadian  Ford. 
25  points.   Kelsey  Wheel  stock  rose  5  points. 
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February  Exports 
$4,807,812 

1,502  Trucks  Valued  at  $3,022,482  and 
2,230  Cars  Worth  $1,785,330  Shipped 
—Nearly  100%  Gain  Over  1914 

WASHINGTON,  D.  C,  March  30— February  exports  show 
that  1,602  trucks,  valued  at  $3,022,482.  as  against 
fifty-seven,  valued  at  $83,461  in  1914,  and  2,230  passenger 
Sor^oVa,Ued  at  H.785,330,  as  against  2,837  in  1914,  worth 
MiS,4M,  wen  shipped  abroad.  During  the  8  months'  period 
ending  February,  the  exports  of  trucks  increased  from  493 
valued  at  $7W,722  in  1914,  to  4.974,  valued  at  $14,411,924  in 
1915.  The  passenger  car  exports  decreased  from  16,390, 
jjlwd  «*  $14,919,487  in  1914,  to  9,134,  valued  at  $7,593,429 

The  figures  show  that,  while  truck  exports  are  increasing 
at  a  tremendous  rate,  the  passenger  car  exports  are  rapidly 
facilities  °"  *°C0Unt  of  a  P°M",,e  lack  of  transportation 

New  Aluminum  Alloy  for  Pistons 

Los  Angeles,  Cal.,  March  24— A  new  aluminum  alloy  for 
Pistons  has  been  brought  out  by  Harry  A.  Miller,  inventor  of 
the  Master  carbureter,  under  the  name  of  Alloyanum.  This 
material  is  stated  to  be  a  good  bearing  metal  and  has  a  specific 
gravity  of  3.632  or  about  one-half  that  of  cast  iron.  The  ten- 
sile strength  on  the  other  hand  is  given  as  49,600  pounds  to 
the  square  inch  which  is  more  than  double  that  of  good  cast 
iron.  It  is  stated  that  the  Peugeot  driven  by  Dario  Resta  in 
the  Vanderbilt  cup  and  Grand  Prize  event  was  equipped  with 
pistons  of  this  material.  Other  drivers,  including  Bob  Bur- 
man,  Eddie  Pullen  and  Louis  Disbrow  are  stated  to  be  using 
the  new  alloy.  Miller  worked  out  this  alloy  while  getting  up 
a  light  metal  for  a  carbureter  for  aviation  work.  It  has  the 
characteristics  of  aluminum  alloys  in  that  it  is  strong,  light 
and  a  good  conductor  of  heat.  Figures  on  the  coefficient  of 
expansion  of  the  metal  are  not  as  yet  available. 

Firestone  Adds  Tire  for  Electrics 

New  York  City,  March  26— A  new  tire  designed  especially 
for  uso  on  electric  pleasure  cars  has  been  developed  by  the 
Firestone  Tire  &  Rubber  Co.,  Akron,  O.,  and  was  recently 
placed  on  the  market. 

The  new  pneumatic  is  built  up  with  unusually  heavy  gum 
cushions  between  the  layers  of  fabric  to  provide  a  high  degree 
of  resiliency;  the  construction  is  worked  out  with  a  view  to 
obtaining  the  greatest  possible  economy  of  power,  and  the 
makers  stole  that  the  result  has  been  very  satisfactory.  But 
one  type  of  tread  is  used— the  Firestone  dual  tread,  in  which 
there  is  a  central  depression  between  two  raised  sections. 

The  prices,  in  some  of  the  more  popular  electric  ear  sires 
are  as  follows:  34  by  4,  $34;  34  by  4  1-2,  $40;  ,'tfi  by  4  1-2,  $43. 

U-S-L  To  Sell  Assets  and  Reorganize  in  July 

Niagara  Falls,  N.  Y.,  March  30— The  U.  S.  Light  &  Heat- 
ing Co.,  which  has  been  operated  under  a  receivership  since 
last  July,  was  authorized  today  to  sell  its  assets,  by  an  order 
from  Judge  Hazel  of  the  Federal  court,  on  the  motion  of 
Adolph  Rebadow  of  Buffalo,  counsel  for  the  receivers  of  the 
company.  No  opposition  was  offered  to  the  granting  of  the 
motion.  The  sale  of  assets  will  not  take  place  until  July  when 
a  reorganization  of  the  company  will  be  effected,  when  it  is 
expected  that  those  interested  in  the  reorganization  will  pur- 
chase the  assets. 

The  assets  of  the  concern,  including  bills  and  account*  re- 
ceivable amount  to  $2,607,672.84.  the  total  indebtedness  being 
put  at  $754,602.47.  J.  Allan  Smith,  president  of  the  firm,  was 
appointed  co-receiver  with  James  O.  Moore  and  James  A.  Rob- 
erts in  February. 

Pass  Thorn  Bill  for  Advance  Payments 

New  York  Cm,  March  31— Presumably  to  meet  the  objec- 
tion  that  the  method  of  making  payments  under  the  New  York 
Workmen's  Compensation  Law  without  the  use  of  the  Com- 


pensation Commission  as  an  intermediary  would  result  in  con- 
siderable delava,  both  the  Senate  and  Assembly  have  passed 
the  Thorn  bill,  which  provides  for  advance  payments.  It  is 
expected  that  in  a  few  days  Governor  Whitman  will  sign  this 
measure  as  well  as  the  previous  measure,  which  makes  direct 
payments  by  the  employer  to  the  employee  possible. 

The  Thorn  bill  is  intended  to  compel  employers  to  make 
payments  to  injured  workmen  immediately  after  sn  agree- 
ment has  been  entered  into  and  before  injury  claims  have  been 
officially  passed  by  the  Commission.  Furthermore,  the  bUl 
would  permit  employers  to  make  advance  payments  even 
though  no  agreement  had  been  entered  into,  such  awards  to 
be  credited  to  any  award  which  the  commission  might  later 
decide  upon.  If  it  should  develop  that  the  employee  were  en- 
titled to  no  compensation,  however,  the  State  would  make  no 
effort  to  assist  the  employer  in  recovering  his  advance. 

Puritan  Machine  Buys  Krit  Parts 

Detroit,  Mich.,  March  27— Large  quantities  of  the  assets 
of  the  defunct  Krit  Motor  Car  Co.,  and  the  Krit  Motor  Sales 
Co.  were  purchased  by  the  Puritan  Machine  Co.  at  auction 
last  week.  The  Puritan  company  will  continue  the  manu- 
facture of  parts  for  the  Krit  and  will  also  build  a  limited 
number  of  complete  cars.  This  makes  something  like  sixty 
different  makes  of  cars,  no  longer  manufactured,  for  which 
the  Puritan  Machine  Co.  furnishes  parts. 

Boston.  Mass.,  March  29— The  offer  in  writing  made  by 
the  joint  stockholders'  committee  for  the  property  of  the 
\Valpole  Tire  &  Rubber  Co.  was  filed  in  the  iLted  States 
district  court  today  by  the  receiver.  The  offer  states  that  in 
accordance  with  trust  agreements  on  file  with  the  State 
Street  Trust  Co.,  the  Federal  Trust  Co.  and  the  American 
1  rust  Co.,  the  committee  in  the  event  of  a  resale  of  the  pron- 
ator it  by  the  court'  wi"  bid  not  leM  thar>  &00.- 

Owing  to  the  fact  that  the  receivers'  and  creditors'  com- 
mittee  which  purchased  the  property  for  $780,000  had  not 
been  able  to  agree  on  the  terms  of  the  decree  of  sale,  the  hear- 
ing on  the  confirmation  of  the  sale  set  for  2  p.  m.  today  was 
postponed  until  April  6. 

Warren  Creditors  Receive  Final  Dividend 

Detroit  Mich.,  March  29_The  liquidation  of  the  affairs 
of  the  bankrupt  Warren  Motor  Car  Co.  ended  a  few  davs 

aP>Jln.Ja  fi"B'  reP^rt  haB  been  mailed  ^  the  creditors  and 
stockholders  by  the  Detroit  Trust  Co.,  which  acted  as  receiw 
2J£*J  d'v'd«id  of  2  1-8  per  cent,  was  allowed  paid  by  tt,. 

c^tor^is'^ilf  p^'cenT  t°la'  diVidCnd  Pai<1  to  S 

mortgages  the  receipts  of  the  receiver,  since  its  appointment 

sftfi  «i,7q."-d!h«n«  °'  ♦Lhe.  ?acrio°?-\assota  hav«  amounted  to 
$165,947.2/  showing  that  $4G,!)47.27  more  had  been  nht»in~l 

than  at  first  estimated.    Of  this  amount  ntout  $40  000^  w« 

spent  to  pay  taxes  and  clear  title  to  the  company's  real estate 

Speedwell  Creditors  May  Get  10  Per  Cent 

Toledo,  O.,  March  26— Provided  the  proposition  for  a  set- 
tiement  of  the  affairs  of  the  Speedwell  MotoV  Car  Co  DaZ 
p.,  by  means  of  liquidation  outside  of  the  courts,  is  accent  "d 
by  all  the  interests  concerned,  general  merchand  s« crS 

the!rec.3any        gCt  "B  mUCh  8B  10  cents  on  «>«  £1^' 

„.?^iver  Green  ha*  becn  BUthorized  by  the  court  to 
$10,000  to  repair  certain  parts  of  the  factory  Md  to  n«?E3! 
guard  it  until  it  is  aga.n  placed  in  operation    Th    meX  V 
dise  claims  total  about  $63,000.  e  merchan- 

It  is  considered  probable  that  the  Recording  nnH  r~  < 

Machines  Co.,  Dayton,  of  which  W  I  Ohi,  i.  «  ^ 
will  purchase  or  lease  the  plan  of  the  Speedwell  lPnr,Td"?; 
is  reported  that  the  plant  was  offeVed  fT Kso  000  Pth/'fJ. 
value  of  the  property,  which  is  carried  on  the  books  for  J 
thing  over  $200,000.  It  is  also  stated  that  the  h^"^  ^ 
have  likewise  made  a  proposition  tol.«\he^w  toW$? 
Ohmer  on  his  assuming  the  interest  on  the  bond?.  M' 

40  Cents  per  H.  P.  in  California  Bill 

Sacramento.  Cal.,  March  26— Annua]  stai*  ...» 
license  fees  will  be  paid  at  the  rate  of  4otento U2°mob,le 
power  under  the  conference  automobile  bill.  liitHjI— i  ,  T" 
senate  today  by  Senator  Birdsall.    Among  Ite  feV.^J"  the 
that  license  plates  need  not  be  changed  each  wSwIhfi?^ 
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will  be  attached  indicating  the  year.    That  speeders  on 
cond  conviction  shall  lose  their  licenses  for  6  months. 
One  of  the  chief  contests  in  the  drafting  of  the  bill  was 
settled  with  the  fixing  of  the  S.  A.  E.  formula  for  rating 
horsepower. 

The  tax  on  commercial  vehicles  is  changed  so  that  they  are 
rated  according  to  weight  of  the  unloaded  car,  ranging  from 
$5  up  to  4,000  pounds  to  $20  for  8,000  or  more  pounds. 

AH  automobiles  formerly  exempted  from  license  fees,  ex- 
cept Federal-owned  cars,  are  included  under  the  tax.  Munici- 
pally-owned cars  are  the  principal  ones  affected. 

Trenton,  N.  J..  March  24— The  House  today  passed  the 
Senate  bill  amending  the  Seven  Sisters  anti-trust  laws  by 
J  *  corporation  to  buy  the  stock  of  another  corp 
for  investment  purposes,  but  not  for  voting  power. 


N.  Y.  Bill  Gives  Cities  License  Power 

New  York  City,  March  31— An  automobile  bill  was  intro- 
duced at  Albany  last  week  by  Dwight  Braman,  president  of 
the  Law  and  Order  League,  which  would  amend  the  present 
automobile  law  by  providing  for  the  licensing  of  automobiles 
by  the  first  class  cities  of  New  York,  Buffalo  and  Rochester. 
All  funds,  however,  are  to  go  to  the  state.  These  city  licenses 
will  be  good  anywhere  in  the  state  and  state  licenses  are  to  be 
Kood  in  the  I 


Clero  Hand-Operated  Horn  Reduced  to  $3.50 

New  Haven,  Conn.,  March  27— The  Fitzgerald  Mfg.  Co., 
Torrington,  Conn.,  has  reduced  the  price  of  its  regular  type 
hand -operated 
warning  signal, 
the  Clero,  from 
$4.50  to  $3.50.  At 
the  same  time  the 
price  of  the  extra 
long  projector  has 
been  reduced 
from  $5  to  $4. 
The  regular  mod- 
el is  finished  in 
black  with  nickel 
bell  and  the  extra 
long  projector  has 
black  finish  with 
the  rim  of  the  bell 
nickeled. 

Both  signals  are 
of  the  type  in 
which  the  operat- 
ing lever  is  verti- 
cal, the  signal  be- 
ing operated  by 
pushing  the  lev- 
erg  down.  Attach- 
is 


Morton  Receives  $270,000  Truck  Order 


HARRISBURG,  PA.,  March  27— An  order  for  ninety-four 
commercial  trucks  for  the  British  government  at  a 
possible  cost  of  $270,000  was  announced  this  week  by  Ross 
Morton  of  the  Morton  Truck  and  Tractor  Co.,  following  the 
receipt  of  a  cablegram  from  R.  L.  Morton,  who  is  now  in 
London  demonstrating  with  two  armored  trucks  manufac- 
tured at  the  Harrisburg  plant. 

Work  on  the  order  will  be  started  within  the  next  2  weeks 
and  will  provide  for  employment  of  additional  men  at  the 
plant.  The  work  will  be  started  as  soon  as  the  contract  for 
the  machines  is  received.  While  they  are  being  built  work 
will  be  carried  on  day  and  night. 

This  is  the  second  big  contract  received  by  this  firm  from 
the  British  government  within  the  past  month.  The  work  on 
the  trucks  for  the  British  government  and  the  large  tractor 
order  for  the  Russian  government  will  keep  the  plant  busy 
for  a  number  of  months  to  come. 

Duplex  Enters  Foreijrn  Fields 

Charlotte,  Mich.,  March  24— An  order  for  376  trucks  has 
been  received  by  the  Duplex  Power  Car  Co.,  of  this  city. 
These  trucks  have  been  sold  to  an  exporting  concern  located 
in  London,  Paris,  Petrograd,  Buenos  Aires.  Johannesburg. 
South  Africa,  and  points  in  Australia,  Japan  and  China. 

St.  Paul,  Minn.,  March  20 — An  order  for  thirty  four- 
wheel-driven  Ware  trucks  has  just  been  received  by  the 
Ware  Motor  Vehicle  Co.  of  this  city.  The  trucks  are  for  mili- 
tary service  abroad  and  the  price  paid  is  said  to  be  $3,600 
apiece. 

New  York  City,  March  24 — It  is  reported  on  good  au- 
thority here  today  that  the  Bowling  Green  Motor  Car  Co., 
Bowling  Green,  O.,  has  received  an  order  for  1,000  trucks 
from  the  Wolseley  Motors,  Ltd.,  Birmingham,  England,  for 
military  service. 

Detroit,  Mich.,  March  30 — J.  C.  Avers,  who  has  been  in 
charge  of  the  Detroit  branch  of  the  General  Motors  Truck 
Co.,  will  become  assistant  sales  manager  at  the  factory  in 
Pontiac.  The  Detroit  factory  branch  will  be  discontinued 
April  1  when  the  sale  of  G.  M.  C.  trucks  will  be  taken  over 
by  the  Standard  Auto  Co.,  which  also  has  secured  the  agency 
for  Republic  trucks. 

Seattle,  Wash.,  March  27— A  trainload  of  Case  auto- 
mobiles consigned  to  Vladivostok  arrived  in  this  city,  last 
week,  the  same  being  part  of  a  large  order  placed  with  the 
J.  I.  Case  Co.,  by  the  Russian  Government. 

This  trainload  is  the  second  consignment  which  has  come 
through  the  port  of  Seattle  bound  for  Siberia  during  the  past 
month.  Considerable  secrecy  surrounds  this  shinment.  but 
it  is  estimated  by  the  Case  distributors  in  Seattle.  Messrs. 
Sharp  and  Leader,  that  it  contains  approximately  168  auto- 


mobiles.   On  each  of  the  twenty-one  flat  cars  are  two 
containing  the  parts  for  probably  eight  machines  each.  The 
value  of  the  shipment  is  about  $250,000. 

The  machines  will  be  shipped  from  Seattle  to  Vladivostok 
on  the  Russian  boat  now  making  this  port,  and  will  be  re- 
shipped  from  there  to  Eastern  Russia.  Upon  their  arrival 
in  Petrograd,  they  will  be  uncrated  and  assembled  by  a  skilled 
crew  of  Case  factory  expert  mechanics. 

Duplex  and  Jeffery  in  Government  Test 

Washington,  D.  C,  March  27— Before  a  board  of  officers 
of  the  army  and  marine  corps  a  series  of  demonstrations 
was  conducted  this  week  with  a  2-ton  Duplex  and  a  1  1-2-ton 
JefTery  truck,  both  carrying  20  per  cent,  overload.  The 
testing  ground  was  in  lower  Potomac  Park  and  the  trucks 
were  equipped  with  chains.  The  Duplex  was  the  first  to  cross 
the  field  and  had  gone  about  100  yards  when  the  rear  wheels 
began  to  sink  down  into  the  soft  earth.  Holes  were  dug 
around  the  wheels  and  as  soon  as  suitable  traction  had  been 
secured  the  truck  pulled  out  of  the  holes  under  its  own  power. 

The  JefTery  truck  was  sent  at  good  speed  across  the  same 
field  and,  while  turning,  the  rear  wheels  sunk  out  of  sight 
while  the  front  wheels  went  almost  down  to  the  hubs.  The 
greater  portion  of  the  load  of  pig  iron  was  removed  and  after 
traction  had  been  secured  the  truck  quickly  extricated  itself. 
Later  demonstrations  were  conducted  at  Fort  Myer  in  con- 
nection with  the  field  artillerv.  The  board  conducting  the  tests 
consisted  of  Col.  E.  K.  Cole,  Maj.  Robert  Dunlop,  Maj.  H.  L. 
Roosevelt  and  Capt.  Robert  Underwood.  They  have  not  yet 
completed  their  report  of  the  tests. 

Lima,  O.,  March  2f — A  new  500-pound  light  delivery  vehi- 
cle is  to  be  manufactured  in  this  city  by  C.  E.  Miller  and 
F.  M.  McGraw.  The  new  vehicle  is  listed  at  $550,  weighs 
1,350  pounds  and  is  provided  with  a  20-horsepower  four- 
cylinder  valve-in-the-head  motor.  Mr.  McGraw  was  formerly 
a  buyer  for  the  Mclntyre  Mfg.  Co.,  Auburn,  Ind. 

New  York  City,  March  30 — Invitations  to  attend  the  mo- 
tor truck  convention  in  Detroit  on  May  5  and  6  have  been  sent 
by  the  National  Automobile  Chamber  of  Commerce  to  all  the 
active  established  manufacturers  of  commercial  motor  ve- 
hicles. 

Arrangements  for  the  convention  were  made  last  week  by 
M.  L.  Pulcher,  Wm.  E.  Metzger  and  Alfred  Reeves.  Get-ac- 
quainted buffet  luncheons  will  be  served  each  day  in  the  ban- 
quet hall  of  the  Statler  hotel,  and  there  will  be  an  entertain- 
ment for  convention  delegates  the  first  night  Among  the 
papers  to  be  read  will  be  one  on  Advantages  of  Selling  on 
Time  Payments  and  How  Such  Sales  Should  Be  Handled,  by 
Windsor  T.  White,  president  of  the  White  Co.,  and  chairman 
of  the  Commercial  Vehicle  Committee  of  the  N.  A.  C.  C. 
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Street  Railways  Fight  Jitney  Development 

Activity  in  New  Bus  Lines — Many  Organizations 


BOSTON,  MASS.,  March  27— How  the  street  railway  in- 
terests of  Massachusetts  tried  to  legislate  the  jitneys 
out  of  existence  just  as  they  were  born  in  the  Bay  State 
makes  an  interesting  story.  The  Massachusetts  Street  Rail- 
way Assn.  had  received  reports  of  the  jitneys,  and  quietly 
went  to  work  to  stop  them  by  tiling  a  bill  in  the  legislature 
last  January,  that  for  completeness  was  far  ahead  of  any- 
thing the  motor  interests  had  ever  seen. 

The  bill  hod  so  much  in  it  that  it  was  top  heavy,  and  it 
was  seen  right  away  that  it  was  an  attack  upon  the  jitney- 
bus.  But  as  many  members  of  the  legislature  came  from 
sections  where  the  street  railways  gave  no  service  or  very- 
poor  service  the  committee  on  Mercantile  Affairs  was  waiting 
for  the  street  railway  attorneys  with  "a  brick  in  each  hand." 
And  the  motorists  were  there  to  put  in  their  side.  The  ap- 
parent attempt  to  legislate  out  of  existence  a  transportation 
plan  that  had  not  even  had  a  chance  did  not  appeal  to  the 
members  of  the  committee.  There  was  also  before  it  another 
bill  with  the  same  idea  in  view  though  not  so  bad,  that  called 
for  depositing  $3,000  in  securities  before  anyone  could  operate 
a  motor  vehicle  for  hire.  That  was  sent  to  roads  and  bridges 
committee  where  it  was  quickly  thrown  out  and  a  new  bill 
of  very  different  character  reported. 

It  contains  only  five  sections.  The  first  section  does  not 
say  who  shall  or  snail  not  engage  in  the  business.  It  provides 
for  first  securing  a  permit  from  the  municipal  or  town  au- 
thorities, and  the  filing  of  a  bond  of  $2,000  for  each  vehicle 
operated.    Section  2  provides  that  persons  injured  may  have 

and 


action  against  such  bond.  Section  3  allows  the  city  ; 
authorities  to  make  special  rules  for  the  convenience  and 
safety  of  the  public.  Section  4  provides  a  penalty  of  not 
more  than  $20  for  violating  the  law.  The  new  law  goes  into 
effect  July  1,  and  does  not  apply  to  taxicabs,  motor  cars 
rented  by  the  day  or  hour,  with  or  without  driver,  or  to  motor 
vehicles  performing  a  service  similar  to  that  performed  by- 
horse-drawn  vehicles. 

To  Fight  Texas  Jitney  Laws 

At'STIN,  Tex.,  March  2C — Several  of  the  Texas  towns  have 
under  consideration  ordinances  regulating  the  jitney  trans- 
portation service.  In  Fort  Worth  and  Houston  ordinances 
that  are  alleged  to  be  particularly  drastic  have  been  adopted. 
The  constitutionality  of  the  Fort  Worth  ordinance  is  to  be 
tested  in  the  courts.  The  case  that  is  expected  to  determine 
to  a  more  or  less  degree  the  standing  of  the  jitney  is  that  of 
ex  parte  I.  W.  Sullivan.  Under  the  Fort  Worth  ordinance 
Sullivan  was  fined  $10  annual  tax  for  the  privilege  of  operat- 
ing a  jitney  car  upon  the  streets  of  that  city.  He  has  taken 
an  appeal  to  the  State  court  of  criminal  appeals  and  the  case 
was  formally  submitted  to  that  tribunal  on  March  31.  It  is 
expected  a  decision  will  be  handed  down  in  a  short  time.  The 
attorneys  for  Mr.  Sullivan  allege  on  his  behalf  that  the  ordi- 
nance is  unconstitutional  because  it  is  class  legislation,  inas- 
much as  it  fixes  a  tax  on  operators  of  jitneys  in  excess  of  that 
levied  on  hacks  and  buses,  which  is  $3  per  annum. 

The  Houston  jitney  ordinance  requires  a  bond  of  $5,000, 
with  one-half  that  sum  as  the  maximum  amount  of  recovery 
in  case  of  injury.  Jitneys  are  forbidden  to  pass  street  cars 
while  the  latter  are  taking  on  or  discharging  passengers. 
The  ordinance  also  provides  a  license  fee  for  each  jitney 
and  contains  several  other  drastic  provisions  which  are  ob- 
jected to  by  the  operators  of  the  cars.  The  measure  will  be 
tested  in  the  courts,  it  is  announced. 

The  two  principal  objectionable  features  of  the  Dallas  jit- 
ney ordinance  from  the  standpoint  of  the  operators  are  that 
which  requires  them  each  to  give  a  bond  of  $2,500  as  a  pro- 
tection to  passengers  in  case  of  injury  and  the  one  that 
prohibits  them  from  carrying  passengers  on  the  running 
board  of  their  cars. 

Second  New  York  City  Jitney  Application 

New  York  City,  March  25 — The  New  York  Central  Trans- 
portation Co.,  Inc.,  has  applied  to  the  Board  of  Estimate  and 
Apportionment  for  a  franchise  to  operate  a  5-cent  bus  line 
between  the  Grand  Central  and  Pennsylvania  railroad  sta- 
tions In  this  city.    The  only  buses  now  running  to  and  from 


the  Pennsylvania  terminal  are  those  of  the  Fifth  Avenue 
Coach  Co.,  on  which  the  fare  is  10  cents. 

The  bus  company  offers  to  pay  the  city  3  per  cent,  of  the 
net  profits  or  20  per  cent,  of  the  gross  receipts  for  a  fran- 
chise. 

The  People's  5-cent  Bus  Corp.  also  has  an  application  be- 
fore the  board  for  n  franchise  to  operate  electric  buses  over 
certain  of  the  city  streets  for  a  5-cent  fare  which  has  not 
been  acted  upon  an  yet. 

Chicago  Considering  Municipal  Buses 

Chicago,  111.,  March  31 — Plans  to  establish  a  system  of 
motor  buses  in  this  city  to  be  owned  and  operated  by  it,  have 
been  made.  Commissioner  of  Public  Service  has  made  pre- 
liminary report  to  the  city  council  favoring  the  project  and 
designating  twelve  suitable  routes  together  with  estimates  of 
the  number  of  buses  needed  und  the  cost  of  installation. 


If  the  city  decides  to  adopt  the  buses,  it  will  use  for  the 
purpose  a  fund  of  $3,000,000  derived  from  the  city's  share  of 
the  earnings  of  the  traction  companies,  which  are  strongly  op- 
'  to  the  plan. 


Baltimore-Washington  Bus  Line  Planned 

Washington.  D.  C„  March  27— Application  has  been  made 
to  the  public  utilities  commission  by  the  Baltimore  &  Wash- 
ington Boulevard  Co.  to  operate  a  motor  bus  line  between  this 
city  and  Baltimore. 

The  proposed  route  is  over  the  so-called  Washington-Balti- 
more boulevard,  a  distance  of  45  miles.  Terminals  will  be  es- 
tablished in  the  heart  of  the  two  cities  and  it  is  proposed  to 
charge  a  fare  of  75  cents  each  way.  This  is  much  lower  than 
the  fare  charged  by  either  the  steam  railroads  or  the  electric 
line.  It  is  proposed  to  operate  40-horsepower  buses  having  a 
capacity  for  twenty-six  passengers  each  and  weighing  7,500 
pounds.  Management  of  the  company  will  be  by  a  board  of 
directors  consisting  of  J.  M.  I^ehman,  C.  E.  Trace,  E.  A. 
Reiner,  F.  J.  Kenney,  W.  H.  Laynor  and  F.  B.  Manns.  It  is 
expected  the  service  will  be  inaugurated  within  the  next  6 
weeks. 


San  Francisco,  Cal.,  March  2fi—  The  San  Francisco  Jitney- 
Bus  Assn.  has  been  in  existence  for  about  2  months.  It  has 
1,400  members  already  and  is  growing  daily.  A  point  of  in- 
terest is  that  while  the  competition  is  the  trolley  system  of 
the  city,  whether  privately  or  municipally  owned,  the  associa- 
tion does  not  run  any  jitneys  upon  the  same  street  on  -which 
the  municipal  cars  operate,  rather  selecting  where  possible  a 
parallel  route.  The  Pacific  Coast  Casualty  Co.  makes  a  soe- 
cial  rate  to  them  of  $72  per  year,  payable  $6  a  month.  This 
is  equivalent  to  a  bond  and  protects  them  against  any  i 


Jitney  Convention  at  Kansas  City  May  4 

Kansas  City,  Mo.,  March  26— Kansas  City  jitney  people 
have  called  for  a  national  convention  of  all  those  interested 
in  the  iitney  movement  to  be  held  in  this  city.  May  4,  5  and  6 
at  which  time  an  interchange  of  views  on  such  points  as 
legislation,  insurance,  safety  in  operation,  licensing  of  drivers 
equipment  and  every  other  questir 
movement  can  be  discussed. 


auestion  relative  to  the  jitnev 
The  call  for  the  convention  has 


Springfield,  Mass.,  March  27— The  Studebaker  agency  in 
this  city  has  started  a  jitney  bus  line  between  Carew  street 
and  Forest  park  during  the  rush  hours,  morning  and  night, 
and  a  20-minute  service  for  a  5-cent  fare  is  in  force 
The  bus  in  use  carries  twelve  passengers  and  others  with  a 
larger  capacity  will  be  used  later  if  business  warrants  it. 
This  makes  the  second  jitney  bus  line  in  Springfield. 

Providence,  R.  I..  March  26— Two  wagon  loads  of  police 
in  addition  to  the  four  on  duty  were  needed  to  keen  order  at 
the  City  Hall  lost  night  when  a  hearing  was  given  on  plan* 
to  originate  ordinances  to  govern  the  running  of  jitney  buv< 
in  Providence.    It  was  estimated  that  1.500  people "ringed 
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the  hall.  The  council  chamber,  lobbies,  coatrooms  and  bal- 
conies were  packed  and  several  hundred  more  could  not  Ret  in 
and  had  to  stand  in  the  hallways  on  the  second  and  third 
floors  and  the  broad  staircases.  Another  large  number  could 
not  get  into  the  building  at  all.  The  hearing  was  overwhelm- 
ingly in  favor  of  jitneys,  of  which  500  are  in  operation  here. 

New  York  City,  March  2'J — The  eighth  annual  Winton 
Motor  Car  Co.  repair  expense  contest  will  start  May  1  and 
end  October  30.  Cash  prizes  amounting  to  $3,500  will  be  paid 
the  twenty-five  chauffeurs  making  the  best  records.  Also,  the 
beat  record  made  by  a  "New-Size"  six  will  win  for  its  owner 
u  brand-new  car  in  even  exchange  for  his  old  one. 

If  prior  to  October  30  any  contestant  has  driven  12.500 
miles,  his  effort  ends  at  that  point;  he  will  not  be  required  to 
continue.  This  is  to  equalize  chances.  First  prize  will  be 
$500;  second.  $400;  third,  $.'100;  and  fourth,  $200.  .Sixteen 
prizes  of  $100  each  and  five  district  prizes  of  $100  each  will  be 
awarded.  District  prizes  will  be  awarded  for  the  best  remain- 
ing record  in  each  of  five  sections,  after  the  first  twenty  prizes 
have  been  awarded. 

National  Garage  Assn.  Holds  Convention 

CHICAGO,  It.L..  March  25— The  National  Oarage  Owners* 
Assn.  met  in  its  annual  convention  March  23  and  24  at  the 
Great  Northern  hotel.  About  150  members  were  present 
representing  the  1,250  garages  which  belong  to  the  asso- 
ciation in  sixteen  different  states.  The  first  Tuesday  in  Oc- 
tober was  set  as  the  date  for  the  Fall  meeting. 

W.  N.  Mitchell,  chairman  of  the  purchasing  bureau  of  the 
association,  aroused  enthusiasm  by  his  report  of  the  success 
of  the  bureau  in  buying  the  oil  supplies  for  the  association 
direct  from  the  refiners.  Since  January  1  all  the  oil  sold  by 
members  of  the  association  has  been  bought  through  this 
bureau  at  a  considerable  reduction  over  the  prices  which  it 
Tins  been  necessary  to  pay  previously. 

Supplies  of  all  sorts  also  are  being  purchased  by  the  Cen- 
tral Bureau  direct  from  the  manufacturers  at  a  distinct 
saving  to  the  garage  owners,  through  the  fact  that  the  bureau 
can  obtain  quantity  rates  on  supplies  which  would  not  be 
available  for  the  individual  gnrngeman.  The  object  of  this 
arrangement  is  to  assist  the  garagemen  in  competing  with 
the  mail  order  houses. 

Pacific  Racing  Assn.  Organized 

Los  ANGELES,  CaL.,  March  2lt—Sp<ri(tl  Trliyrnm — The  Pa- 
cific Racing  Assn.  was  organized  here  today  and  made  formal 
application  for  affiliation  with  the  Automobile  Club  of  South- 
ern California.  The  ostensible  object  of  the  association  is  the 
sanctioning  and  controlling  of  automobile  racing  in  -Southern 
California.  This  organization  comes  as  an  aftermath  of  the 
recent  controversy  in  connection  with  racing  on  the  coast.  Up 
to  the  present  time  the  Automobile  Club  of  Southern  Cali- 
fornia has  enjoyed  special  privileges  from  the  American  Auto- 
mobile Assn.  Contest  Board  for  the  conducting  of  its  own 
contests,  but  these  were  recently  withdrawn,  after  which  the 
club  severed  its  affiliations  with  the  A.  A.  A.  and  hence  the 
new  organization. 

Two  Sunbeam  Racers  for  Chicago  Meet 

Chicago,  III.,  March  29 — A  cable  direct  from  the  Sunbeam 
■company  of  England  nominates  two  cars  for  the  Chicago 
speedway  race,  scheduled  for  June  19,  the  drivers  named 
"being  Louis  Coatalen,  engineer  of  the  company,  and  Por- 
porato,  a  Spanish  driver  who  at  one  time  was  considered 
-among  the  top-notchers  but  who  has  not  been  very  active  in 
racing  of  late  years.  Inasmuch  at  Coatalen  and  Chassagne 
"have  been  named  for  the  Indianapolis  race,  fans  are  wonder- 
ing if  a  switch  in  plans  has  been  made  and  Porporato  sub- 
stituted for  the  holder  of  the  world's  hour  record,  who  is  now 
in  the  French  army. 

Coatalen  promises  to  bring  over  two  of  the  Sunbeams  which 
-were  raced  in  the  laBt  French  Grand  Priz,  stating  that  these 
cars  really  are  racers  whereas  the  Sunbeams  that  have  been 
in  American  competition  have  been  modified  types  of  touring 
cars. 

Nkw  York  City,  March  29— The  Finley  Robertson  Porter 
Co.,  Port  Jefferson,  L.  I.,  states  that  the  three  Porter-Knights 
which  are  being  built  for  the  600-mile  race  at  Indianapolis 
■will  be  on  the  road  by  May  10.  Good  progress  is  being  made 
in  the  construction  of  the  motors  and  it  is  expected  that  the 
first  one  will  be  put  on  the  block  this  week. 

Mr.  Porter  has  selected  his  drivers  and  he  states  that  his 
•pilots  will  be  Hughey  Hughes,  Neil  Whalen  and  Bruce  Keenc. 


Tacoma  Speedway 
to  Be  Planked 

Track  50  Feet  Wide—Asphalt  Coat- 
ing to  Prevent  Skidding — 
Other  Racing  News 

TACOMA.  WASH.,  March  25-  Plans  were  adopted  at  a 
meeting  of  the  directors  of  the  Tacoma  Speedway  Assn. 
to  make  Tacoma's  automobile  speedway  the  fastest  in  the 
world.  Wooden  planks  will  be  laid  on  the  entire  track,  re- 
ducing resistance  to  a  minimum  and  giving  an  amount  of 
elasticity  not  found  on  dirt  tracks.  The  planks  will  be 
covered  with  asphalt. 

'the  question  of  plank  pavement  was  taken  up  with  the 
foremost  drivers  of  the  world  by  both  George  Dunn  and  1.  N. 
Hague  on  their  recent  trip  to  San  Francisco,  and  it  was  the 
opinion  of  the  drivers  that  planks  would  make  not  only  the 
fastest  but  the  safest  track. 

Specifications  call  for  the  planks  to  be  laid  on  edge  at  a 
width  of  50  feet  for  the  entire  course.  These  planks  will  be 
laid  with  a  space  of  3-8  of  an  inch  between  them  so  that  the 
present  dish  of  the  track  will  be  maintained.  A  coating  of 
asphalt  will  be  given  the  surface  to  prevent  the  danger  of 
cars  skidding.  The  work  of  plunking  and  surfacing  the 
track  will  be  completed  by  June  1. 

International  Motor  Contest  Assn.  Formed 

New  York,  March  31 — The  International  Motor  Contest 
Assn.  has  been  organized  and  incorporated  by  the  interests 
controlling  State  Fairs  throughout  the  country  for  the  pur- 
pose of  conducting  automobile  races  on  mile  and  half-mile  dirt 
tracks.  This  association  intends  to  issue  its  own  rules  con- 
cerning races  on  these  tracks,  issue  sanctions  and,  in  general, 
to  conduct  such  events. 

This  action  was  not  unexpected  by  the  American  Automo- 
bile Assn.  Contest  Board  which  at  present  controls  automobile 
racing,  as  some  of  the  dirt  track  associations  have  been  itch- 
ing under  the  stringent  regulations  required  by  the  Contest 
Board.  The  real  cause  of  the  present  action  dates  to  the 
placing  of  the  Michigan  State  Fair  track  in  the  suspended 
list  for  conducting  unsanctioned  cyclecar  races  July  4,  1914, 
and  the  secretary  of  the  Michigan  State  Fair  Assn.  is  the 
leading  mover  in  the  new  organization.  Richard  Kennerdell, 
Chairman  of  the  Contest  Board  of  the  American  Automobile 
Assn.,  does  not  view  the  new  rival  organization  as  a  menace 
to  properly  organized  and  conducted  automobile  contests.  The 
Contest  Board  has  had  stringent  rules  governing  dirt  track 
races  requiring  the  removing  of  the  fences  at  curves,  removal 
of  top  rails,  elimination  of  oust,  and  the  proper  safeguarding 
of  spectators  and  contestants.  Tracks  have  been  required  to 
register  annually  at  a  nominal  fee  and  the  Contest  Board  has 
been  insistent  in  having  its  representatives  at  the  various 
meets  in  order  to  insure  enforcement  of  the  rules. 

Burman-Disbrow-Cooper  Match  Race 

Los  Angeles,  Cal.,  March  24 — Bob  Burman,  Louis  Disbrow 
and  Earl  Cooper  are  to  meet  on  the  famous  Ascot  Park  1-mile 
dirt  track  in  a  three-cornered  match  race,  April  4.  Disbrow, 
driver  of  the  Simplex  Zip  and  Burman,  pilot  of  the  Peugeot, 
signed  articles  yesterday  afternoon.  Earl  Cooper  heard  of 
the  match  race  this  morning  and  at  once  issued  a  challenge 
to  the  two  drivers.  Both  Burman  and  Disbrow  were  willing 
to  have  Cooper  and  his  Stutz  admitted  to  the  competition  and 
the  three-cornered  race  was  immediately  framed.  The  race 
will  be  sanctioned  by  the  A.  A.  A.  and  promoted  by  Walter 
Hemple,  who  is  hanging  up  a  $3,000  purse  on  a  winner-take- 
all  basis. 

Inpianapoi.is,  Ind.,  March  29— The  appointment  of  B.  H. 
Miller  of  Indianapolis  to  superintend  the  construction  of  the 
automobile  speedway  at  Sheepshead  Bay,  L.  I.,  has  heen  an- 
nounced and  Mr.  Miller  is  now  in  the  east,  ready  to  begin 
work. 

Indianapolis,  Ind.,  March  29 — Under  the  auspices  of  the 
Business  Men's  Assn.  of  the  city,  a  slow  race  for  automobiles 
will  be  held  at  Alexandria,  Ind.,  on  April  14.  Any  car  stop- 
ping or  changing  gears  during  the  race  will  be  disqualified. 
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FRANKLIN'S  Three-Story  Addition 
— Plans  are  being  prepared  for  a 
three-story  addition  to  the  plant 
of  the  H.  H.  Franklin  Mfg.  Co.. 
Syracuse,  N.  Y.,  to  be  100  feet  in  Gifford 
street  and  53  feet  deep.  The  construc- 
tion work  will  cost  $25,000  and  the  equip- 
ment of  the  building  will  bring  the  total 
expenditure  up  to  $40,000.  The  structure 
will  be  used  for  the  manufacture  of  die 
castings,  this  branch  of  the  Franklin  in- 
dustry having  outgrown  ita  present 
quarters.  Work  will  be  started  as  early 
in  April  as  it  is  possible.  It  will  be  so 
constructed  that  it  can  be  enlarged  at 
any  time  with  little  difficulty.  The  build- 
ing is  to  be  of  fireproof  construction, 
steel,  concrete  and  brick  being  used.  The 
Franklin  factory  reports  an  increase  of 
sales  since  February  15  of  48  per  cent, 
over  the  same  period  last  year,  while  for 
the  past  2  weexs  the  increase  is  96  per 
cent. 

Allen  to  Build— The  Allen  Motor  Co.  is 
contemplating  the  erection  of  a  one-story 
110,000  factory  at  Bethlehem,  Pa. 

Mayer  Carbureler'a  New  Plant  —  The 
Mayer  Carbureter  Co.,  2673  Main  street, 
Buffalo,  will  build  a  factory  at  Main  and 
Amherst  streets. 

Packard's  Storage  Building— The  Pack- 
ard Motor  Car  Co.,  Detroit,  Mich.,  is  plan- 
ning the  erection  of  a  60  by  400-foot 
building  for  the  storage  of  assembled 
parts. 

Beo  Working  Full  Time— Factories  of 
the  Reo  Motor  Car  Co.,  Lansing,  Mich., 
are  working  night  and  day,  and  the 
volume  of  business  is  running  double  that 
of  a  year  ago. 

To  Build  Bodies — It  is  reported  that 
the  Cruse-Crawford  Mfg.  Co.,  Birming- 
ham,  Ala.,  will  establish  a  plant  for  the 
manufacture  of  automobile  tops  and 
wagon  and  buggy  bodies. 

Dochlcr  Castings  to  Build— The  Doch- 
ler  Die  Castings  Co.,  Toledo,  O.,  is  hav- 
ing plans  prepared  for  a  factory  contain- 
"  g  00,000  square  feet  of  floor  space.  It 
11  be  located  at  the  City  Boulevard 

Lake  Shore  Railroad. 
Hoover  Ball  Adds— The  Hoover  Steel 
Ball  Co.,  Ann  Arbor,  Mich.,  will  erect  a 
new  factory  building,  26fi  by  60  feet, 
which  is  now  in  course  of  construction. 
When  completed  there  will  be  2.10  men  on 
the  company's  payroll  as  against  less 
than  ninety  in  1913. 

Start  Work  on  Grant  Plant— The 
Grant  Motor  Co.,  Findlay,  O.,  has  already 
commenced  using  the  auxiliary  plant  in 
South  Findlay  that  it  recently  leased. 
The  chassis  will  be  built  in  the  North 

"  at 


Findlay  plant  and  the  cars 
the  South  Side  plant. 

Tire  Plant  for  Mt.  Clemens — The  Auto 
Tire  Armor  Co.,  Mt.  Clemens.  Mich., 
has  been  incorporated  with  $10,000  capi- 
tal stork  to  manufacture  automobile 
tires.  A  factory  has  been  purchased 
and  equipment  will  be  installed  at  once. 
Jay  Baldwin  and  A.  A.  Bennett  are  the 
principal  stockholders. 

Willard  Moves  to  Chippewa  Falls — The 
Willard  Mfg.  Co.  of  Minneapolis,  Minn- 
manufacturing  electrical  devices  and  spe- 
cialties, is  moving  its  plant  and  equip- 
;  to  Chippewa  Falls,  Wis.,  which  city 


The  Automobile  Calendar 

Mar.  30-Aprll  2 . . .  Johnstown.  Pa.,  Show,  The 

Auditorium. 
April  Calumet,  Mich..  Show.  Coll- 

neurit. 

April  3  1'utemon.     N.     J.,  Show. 

Auditorium,  R.  A.  Mit- 
chell. 

April  «  Los    Angelcii.    Cal..  Track 

Race. 

April  5-10  DuBola,  Pa..  Show,  Moon* 

Hall 

April  7-10  Calumet,  Mich..  Show,  Coll- 

».;iim  Rink. 

April  16  Manchester.    En*..  Show. 

Ice  Palace,  North  of  Eng- 
land Motor  Bhows.  Ltd. 

April  20-22  Oklahoma.  City,  Okla.  Road 

Race,  S.  W.  Auto  Racing 
Aasn. 

May  15-16  Columbus.  O..  Track  Race, 

Columbuu  Automobile 
Club. 

May  17-1S  Boston,  Mass,  A.  A.  A.  An- 
nual Meeting. 

May  27  Chicago,     111..  Sociability 

Run  of  Chicago  Motor 
Club  to  South  Bend,  Ind. 
H.  H.  Robinson. 

May  z»  Indianapolis.  Ind..  500-Mile 

Race,  Indianapolis  Motor 
Speedway. 

June  »   Oaleaburg,     III .  200-Mile 

Race,  Oaleaburg  District 
Fair  Ann. 

June  19  Chicago,      111.,      500  -  Mil* 

Race.  Chicago  Speedway. 

July  J  Sioux    City.   Ta..  800-Mile 

Race.  Sioux  City  Speed- 
way Aaan. 

July  4-1  Tacoma,  Wash..  Road  Race 

July  5   Omaha,     Neb..  Speedway 

Races.     Omaha  Motor 

Speedway. 

Aug  Milwaukee.  Wis.,  Indepen- 
dent Petroleum  Market- 
er*' Aasn.  of  the  U.  8. ; 
1915  Convention  In  Mil- 
waukee. 

Aug.  2-3  San   Francisco,   Cal.,  Trt- 

State  Oood  Roads  Assn.. 
Third  Annual  Convention 

Aug  20-21  Elgin.  111  .  Road  Race. 

Sept   .  Indlanapolia,      Ind.,  Fall 

Show,  Indiana  State  Fair. 

Sept.  20-25  .  .  Han  Francisco.  Cal..  In- 
ternational Engineering 
Congress. 

Oct  6-16  New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
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has  been  selected  as  a  permanent  home. 
The  name  of  the  company  will  be  changed 
to  Chippewa-Willard  Mfg.  Co. 

Roberts  Brass  Establishes  Foundry — 
The  Roberts  Brass  Co.,  Milwaukee,  Wis., 
organized  recently,  has  established  a 
brass  foundry  and  machine  shop  in  the 
large  factory  building  at  249-251  I.akc 
street,  and  will  manufacture  an  extensive 
line  of  brass  specialties  and  parts  for 
motor  cars  and  railing,  tubing, 
valves,  etc. 

Brown  &  Sharpe  to  Increase — The 
Brown  at  Sharpe  Mfg.  Co.,  Providence, 
R.  I.,  has  awarded  the  contract  for 
greatly  increasing  its  building  known  as 
No.  5.  This  structure  is  49  by  146  feet, 
two  stories  high.  Four  additional  stories 
will  be  built  to  bring  it  to  the  six-story 
addition,  64  by  109  feet,  the  estimated 
cost  of  which  will  be  $75,000. 

Cornelian's  Production  Schedule— The 
Blood  Bros.  Machine  Co.,  Allegan,  Mich., 
has  laid  out  a  production  schedule  which 
will  ennble  it  to  build  twenty-five  Cor- 
nelian cars  in  April,  125  in  May  and  200 
in  June.  The  company  has  orders  on  file 
which  will  keep  the  shops  going  for 
many  months.  The  working  force  will 
be  gradually  increased,  this  depending 


principally  upon  getting  all  the 
new  machinery  in  place. 

Regal  Gives  Second  Motor  Order.— 
The  second  contract  for  1,000  motors  for 
the  Regal  Motor  Car  Co..  Detroit,  Mich., 
has  been  received  by  the  Port  Huron 
Construction  Co.,  Port  Huron,  Mich.  The 
first  order  was  given  several  weeks  ago 
and  was  for  1,000  light,  small,  four-cylin- 
der motors.  The  new  order  is  for  1,000 
eight-cylinder  power  plants.  Both  mo- 
tors were  designed  by  S.  G.  Jenks,  gener- 
al manager  of  the  local  company. 

A.  O.  8mith  Busy— The  A.  O.  Smith 
Co.,  Milwaukee,  Wis.,  pressed  steel 
frames  and  parts,  is  again  operating  its 
big  plant  at  full  capacity,  the  number 
of  employees  on  March  27  having  reached 
more  than  1,200.  According  to  C.  S. 
Smith,  vice-president,  business  is  brisk 
and  the  company's  customers  are  making 
larger  purchases  than  for  a  long  time. 
Mr.  Smith  anticipates  a  maintenance  of 
this  demand  throughout  the  summer  and 
fall. 

Studebaker  Adds  Machinery — A  bat- 
tery of  new  cylinder  lapping  machines 
has  been  installed  in  the  plant  of  the 
Studebaker  Corp.,  South  Bend,  Ind. 
These  machines  are  just  like  those  used 
for  lapping  the  four-cylinder  motors,  ex- 
cept that  each  machine  completes  the 
work  of  one  entire  cylinder  block  of  six 
cylinders  in  one  operation.  The  block  of 
cylinders  is  clamped  on  the  machine  up- 
side down,  and  a  set  of  master  pistons  of 
exact  size  work  rapidly  up  ana  down  in 
the  cylinders.  By  keeping  this  up  for 
several  hours  the  cylinders  become  very 
accurate  and  are  broken  in. 

Tank  Co.  Increases — Owing  to  the  in- 
crease in  business.  David  Israel,  300 
West  48th  street,  New  York  City,  en- 
gaged in  the  manufacture  of  gasoline 
tanks  and  fenders  for  the  trade,  has 
been  compelled  to  take  additional  quar- 
ters for  the  manufacture  of  his  line.  This 
additional  floor  space  will  take  in  a  stock 
room  and  a  store  room.  The  present 
working  capacity  of  this  concern  is  fifty 
tanks  per  day.  When  all  alterations  are 
completed  the  capacity  will  run  anywhere 
from  100  to  150  tanks  per  day.  This  con- 
cern at  the  present  time  is  building  tank? 
for  the  Chevrolet  cars  and  is  prepared  to 
take  additional  work  from  car  manufac- 
turers. 

Auto-Light  Co.  in  G.  E.  Plant— The 

Electric  Auto-Lite  Co.,  Toledo,  O.,  will 
occupy  the  General  Electric  Co.plant  on 
Champlain  street,  that  city.  The  lease 
of  the  buildings  is  taken  by  the  Willys- 
Overland  Co.,  which  subleases  to  the  lamp 
company.  There  are  two  buildings,  the 
larger  one  304  by  85  feet,  and  four  stories 
high.  This  will  be  used  for  manufactur- 
ing purposes  while  the  other  plant  will 
be  used  for  offices  and  the  engineering 
department.  An  additional  building  win 
be  erected  for  the  press  department.  The 
company  now  occupies  the  old  Dow  & 
Snell  building  at  the  west  end  of  the 
Cherry  street  bridge,  affording  100,000 
square  feet  of  working  space.  The  ca- 
pacity of  the  present  plant  is  500  parts 
a  day.  The  combined  capacity  of  the  two 
plants  will  be  1,200  pieces  daily.  Con- 
tract* have  been  signed  which  insure  a 
daily  output  of  800  parts  after  August  1 
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Motor  Men  in  New  Roles  TZKLZ^Lt 


SPANISH  Rep.  Wants  Accessories— In 
order  to  investigate  American  auto- 
mobile manufacturing  methods  and  equip- 
ment, as  well  as  to  effect  selling  arrange- 
ments for  automobile  parts  and  accesso- 
ries, J.  M.  Vallet,  representative  of  impor- 
tant Spanish  automobile  interests,  is  at 
present  in  this  country  and  contemplates 
a  tour  of  inspection.  His  headquarters  are 
with  Manuel  Caragel  &  Son,  127  Water 
street,  New  York  City. 

Morehouse  Resigns  from  Hudson — A. 
Morehouse  has  resigned  as  assistant  chief 
engineer  of  the  Hudson  Motor  Car  Co., 
Detroit,  Mich. 

Sullivan  Heads  Overland  Agency — A. 
P.  Sullivan  becomes  head  of  the  Overland 
Sales  Co.,  Houston,  Tex.,  C.  W.  Lindsay, 
former  manager,  having  retired. 

Histed  Case  N.  Y.  Mgr. — J.  R.  Histed 
has  succeeded  O.  A.  Lewellen  as  branch 
house  manager  for  the  New  York  City 
territory  of  the  J.  I.  Case  T.  M.  Co. 

Smith  Russel  Axle  Sales  Mgr.— E.  L. 
Smith,  former  Western  representative  of 
the  R.  I.  V.  Co.,  has  been  appointed  sales 
manager  of  the  Russel  Motor  Axle  Co., 
North  Detroit,  Mich. 

McOuffie  Resigns— H.  MeDuffie  has 
severed  his  connections  with  the  Wm.  R. 
Ruess  Co  ,  Los  Angeles,  and  joined  the 
forces  of  the  J.  W.  Lenvitt  Co.,  coast  dis- 
tributors for  the  Overland. 

Babcock  Master  Carbureter  Agent — 
George  Babcock,  driver  of  one  of  the 
English  Sunbeams  in  the  recent  Corona 
races,  has  returned  to  Hartford,  Conn., 
and  will  represent  the  Master  carbureter 
there. 

Bowen  Saxon  Mgr.— The  Saxon  Motor 
Sales  Co.,  Columbus,  O.,  has  been  or- 
ganized with  C.  N.  Bowen  as  manager, 
located  at  138  East  Spring  street.  Colum- 
bus, O.,  to  handle  the  Saxon  and  Hillier 
in  central  Ohio  territory. 

Dilger  Advanced — A.  C.  Dilger  has 
been  advanced  from  the  parts  order  de- 
partment of  the  Studebaker  Corp.'s  fac- 
tory at  Detroit,  Mich.,  to  take  charge  of 
parts  and  claims  at  the  New  York  City 
branch,  effective  April  L 

M.  Siegfried  King  Production  Mgr.— 
J.  B.  Siegfried,  who  until  now  had  the 
title  of  purchasing  agent  of  the  King 
Motor  Car  Co.,  Detroit,  Mich.,  has  been 
appointed  production  manager  and  su- 
perintendent of  purchases. 

Hayes  in  Racine — H.  T.  Hayes,  man- 
ager of  the  Mitchel  Motor  Co.,  Dallas, 
Tex.,  has  been  transferred  to  Racine, 
Wis.,  where  he  will  look  after  the  mar- 
keting of  Mitchel  automobiles  in  all 
otates  west  of  the  Mississippi  River. 

Mahoaey  Chandler's  Publicity  Mgr — J. 
J.  Mahoney,  press  agent  for  the  Boston 
Automobile  Shows,  has  accepted  a  posi- 
tion with  the  Nettleton-Crittenden  Co., 
Boston,  Mass.,  New  England  distributors 
of  Chandler  cars,  to  act  as  publicity  man. 

Wells  Transferred  to  Baltimore — C.  E. 
Wells,  former  manager  of  the  automobile 
department  of  the  John  Deere  Plow  Co., 
Dallas.  Tex.,  has  been  transferred  to 


iager  ol 

the  Baltimore  house  of  the  John  Deere 

i  ... 

Markee  District  Manager — F.  D.  Mar- 
kec  has  been  appointed  district  manager 
of  the  New  England  branch  of  the 
Mitchell  Motor  Cur  Co..  of  New  York, 
ami  will  make  his  headquarters  with  F. 

H.  Lucas,  who  has  the  Mitchell  line  in 
Boston,  Muss. 

Whaley  Heads  New  Haven  Chevrolet— 
J.  H.  Whaley.  head  salesman  of  the  Hart- 
ford Buick  Co.,  Hartford,  Conn.,  has  sev- 
ered his  connection  with  that  concern  and 
has  been  appointed  manager  of  the  New 
Haven  Chevrolet  branch.  He  assumed 
his  new  duties  April  1. 

Everett  Resigns  from  Mitchell— W.  W. 
Everett,  for  the  past  S'i  years  in  charge 
of  the  repair  department  for  the  Mitchell- 
Lewis  Motor  Co.,  Racine,  Wis.,  has  re- 
signed to  take  a  position  as  sales  man- 
ager for  the  Racine  branch  of  the  Wis- 
consin Gas  &  Elec.  Co. 

Prewitt  Resigns — J.  L.  Prewitt,  for 
several  years  connected  with  the  Chal- 
mers and  Palmer-Singer  factories  and 
for  the  past  2  years  sales  manager  for 
J.  W.  Mason,  Newark,  N.  J.,  has  resigned 
to  open  a  wholesale  and  retail  automobile 
supply  store  to  be  known  as  the  Essex 
Auto  Supply,  at  453  Main  street.  East 
Orange,  N.  J. 

Andress  Chase  Division  Mgr.— H.  D. 
Andxess,  until  recently  in  charge  of 
transportation  problems  for  the  Pennsyl- 
vania Railroad,  has  been  appointed  divi- 
sion manager  for  the  Chase  Motor  Truck 
Co.,  Syracuse,  N.  Y.,  in  a  territory  in- 
cluding Ohio,  Indiana,  Kentucky  and  part 
of  West  Virginin.  He  has  established 
his  headquarters  in  Cleveland,  O. 

Garage  and  Dealers'  Field 

Republic  Tire  Moves— The  Republic 
Tire  Co.,  Grnnd  Rapids,  Mich.,  has  moved 
to  44  Murray  Building. 

Lippard-Stewart    Makes  Lease — The 

I.  ippard-Stewart  Motor  Sales  Co.,  New 
York  City,  has  leased  a  store  at  13<>  to 
14(5  West  "i2d  street. 

Gets  Wire  Wheel  Agency — F.  S.  Boyd, 
who  handles  accessories  in  Boston.  Mass., 
has  taken  on  the  agency  for  Rudge- 
Whitworth  wire  wheels. 

Detroit  Supply  Co.  Moves— The  United 
States  Auto  Supply  Co.  has  moved  from 
182  Grand  River  avenue,  Detroit,  Mich., 
to  851  Woodward  avenue. 

Auto  Spray  Offices  Moved — The  offices 
of  the  Auto  Sprnv  Co.  have  been  moved 
from  8f.  East  Lafayette  avenue,  Detroit, 
Mich.,  to  1231  Woodward  avenue. 

Takes  Saginaw  Empire  Tire  Agency 
— The  Popp  &  Wolf  Hardware  Co.,  Sag- 
inaw, Mich.,  has  taken  the  agency  for 
northern  Michigan  for  the  Empire  tires. 

Firestone's  New  Branch — The  Fire- 
stone Tire  and  Rubber  Co.  has  opened  a 
branch  house  in  East  Dallas,  Tex.  This 
company  now  has  three  houses  in  Dallas. 

Silver  Makes  Newark  Lease — The  C.  T. 
Silver  Motor  Car  Co..  of  New  York  City, 
has  leased  a  store  at  738  Broad  street. 


Newark,  N.  J.  The  store  has  a  frontage 
of  ."15  feet. 

Michelin  Branch  in  Des  Moines— R.  B. 
Tracy,  general  manager  for  the  Michelin 
Tire  Co.,  Milltown,  N.  J.,  has  opened  a 
branch  at  1109  Walnut  street.  Des 
Moines,  la. 

Overland  Agency  Installs  Paint  Dept. 
—An  automobile  paint  department  has 
been  installed  at  the  Grand  Rapids. 
Mich.,  headquarters  of  the  Grand  Rapids 
Overland  Co.,  with  service  manager  R. 
Richards  in  charge. 

Opens  New  Salesroom — The  Paige-De- 
troit Co..  of  New  York  City,  has  opened 
a  Broadwav  salesroom  at  street  and 
Broadway.'  The  new  store  will  bo  run 
in  addition  to  the  general  headquarters  of 
the  Puige  company,  in  58th  street,  just 
east  of  Broadway. 

Mitchell  Opens  Detroit  Station. — H.  A. 
Mitchell,  who  was  chief  engineer  of  the 
Krit  Motor  Car  Co.,  has  opened  a  service 
station  at  940  Jefferson  avenue,  East, 
Detroit,  Mich.  Krit  car  owners  will  find 
there  n  complete  stock  of  parts  for  the 
different  Krit  models. 

Fire  Destroys  Fifty  Cars— Fire  on 
March  27  in  the  building  of  the  Collings 
Carriage  and  Auto  Body  Co.,  Camden, 
N.  J.,  caused  a  damage  of  $150,000.  Fifty 
automobiles,  valued  at  $100,000,  are  in- 
cluded in  the  loss.  Fifty  cars  on  the  first 
floor,  ready  for  delivery,  were  saved. 

New  Detroit  Accessory  Firm — Automo- 
bile accessories  are  being  handled  by  the 
Advance  Sales  Co..  Detroit.  Mich.,  which 
recently  opened  for  business  at  8»'i4 
Woodward  avenue.  This  company  was 
formed  by  W.  F.  Nick  and  J.  J.  Grady, 
both  formerly  connected  with  the  Max- 
well Motor  Co. 

Montreal  Dealers  Form  Assn.— The  ac- 
cessories dealers  in  Montreal,  Que.,  are 
forming  a  protective  association  in  con- 
junction with  the  parent  association,  the 
Montreal  Automobile  Trade  Assn..  to 
regulate  the  prices  of  accessories.  The 
sale  of  accessories  has  assumed  the 
nature  of  an  abuse  latterly  and  it  has 
long  been  felt  that  stringent  steps  should 
be  taken  to  protect  the  trade. 

Newark's  Automobile  Pageant — The 
Newark  (N.  J.)  automobile  dealers  will 
have  an  automobile  pageant  on  April  10. 
The  parade  is  to  be  made  up  of  six  sec- 
tions, including  passenger  cars,  municipal 
vehicles,  commercial  cars,  motorcycles 
and  floats.  Prizes  consisting  of  silver 
cups,  trophies  and  accessories  are  offered 
in  the  various  divisions.  Headquarters 
are  845  Broad  street,  in  care  of  C.  E 
Holgate,  secretary. 

In  New  Quarters — A.  M.  Spear,  Jr.. 
agent  for  the  Dodge  cars  at  Portland. 
Me.,  has  moved  into  the  old  Spear  Auto 
Co.  quarters,  92  Cross  street.  C.  E.  Hill, 
manager  of  the  King  agency  at  Portland, 
has  opened  the  new  salesrooms  at  17 
Forest  avenue,  where  the  car  is  being 
handled  through  the  Cape  Cottage  Gar- 
age Company.  The  United  States  Tire 
Co.  has  opened  a  branch  at  Portland,  at 
16  Forest  avenue,  to  serve  all  Maine, 
Coos  County,  N.  H.,  and  Essex  County, 
Vt.  The  Kelly-Springfield  Tire  Co.  has 
closed  an  agency  with  M.  B.  Mank. 
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Direction  Indicator 

THE  external  appearance  of  this  de- 
vice is  made  clear  by  the  photo- 
graph, which  also  shows  its  size, 
by  comparison  with  the  standard 
number  plate.  The  outer  case  is  brass, 
and  inside  there  is  a  glass  cylinder  di- 
vided into  four  sections,  one  bearing  the 
word  "Stop,"  another  colored  plain  red, 
and  the  other  two  labelled  "Turn,"  bear- 
ing arrows  pointing  to  right  and  left  re- 
spectively. At  the  end  of  the  case  there 
are  three  magnets  which  can  he  caused 
to  pull  around  an  armature  and  turn  the 
glass  cylinder  more  or  less  according  to 
which  magnet  is  energized.  In  the  sec- 
tion this  armature  is  shown  hanging  in 
the  bottom  position,  to  which  it  returns 
by  gravity  when  the  magnets  are  de- 
energized.  The  lamp  is  accessible  from 
the  end  of  the  case,  and  there  is  a  long, 
narrow  window  along  the  top  of  the  case 
through  which  a  shaft  of  light  illumi- 
nates the  registration  plate. 

It  is  recommended  that  the  control  be 
both  by  finger-operated  switch  and  by 
connection  to  the  brake  pedal  for  bringing 
the  "Stop"  signal  into  play.  Normally, 
when  there  is  no  current  in  any  magnet 
and  the  nrmnture  lies  at  the  Iwttom.  it  is 
the  plain  red  section  of  the  glass  cylinder 
that  is  opposite  the  rear  window,  and  this 
acts  ns  a  tail  light.  A  hell  forms  the 
left  end  of  the  outer  case,  as  can  he  seen 
in  the  cut,  and  this  is  arranged  to  ring 
every  time  the  siirnal  is  operated. — 
Samuel  T.  Warner,  New  York  City. 

Combined  Horn  Button  and  Dimmer 

This  little  fitting  is  designed  to  take 
the  place  of  the  ordinary  horn  button  and 
is  suitable  for  attachment  to  any  con- 
venient place.  In  the  center  is  the  usual 
button  which  operates  the  horn  in  the 
ordinary  manner,  and  a  second  knob 
which  can  be  slid  across  in  a  concealed 
slot  is  situated  beside  the  middle  hutton. 
A  slide  forward  puts  on  the  lamps  bright, 
and  pulling  the  knoh  backwards  and  to 
the  left  throws  in  the  dimming  coil.  One 
more  wire  is  called  for  than  is  needed 
by  an  ordinary  horn  push,  and  the  switch 
if.  catalogued  at  S3. — Kent  Electric  Co., 
Grand  Kapids,  Mich. 

(icarset  Ivock 

There  is  no  more  effective  way  of  lock- 
ing a  car  than  by  rendering  it  impossible 
to  engage  a  gear.  The  Commercial  lock 
is  a  specially  designed  padlock  which 
hooks  into  the  center  of  the  change  speed 
gate  and  is  secured  there  by  a  turn  of 
the  key.  It  is  made  to  suit  thirty-seven 
different  makes  of  car  and  possesses  the 
advantage  that  it  needs  no  fitting  what- 
ever; just  put  it  in  place  and  turn  the 
key.  It  is  sold  by  the  makers  for  $2, 
and  they  claim  that  the  lock  cannot  be 
broken  while  in  position. --Commercial 
Mfg.  Co.,  Cleveland,  O. 

Towing  Line  and  Car  I  n.  k 

Every  long-distance  tourist  knows  the 
Baslinc  Autowline  that  coils  up  small 
and  yet  will  pull  any  car,  for  it  is  the 
sort  of  aid  to  getting  out  from  bad  places 


Enterlor  of  Warner  rear  signal 


W?rn«r  signal  In  ••ctlon,  showing  construe 
tlon  and  scheme  of  magnets 


( 


that  just  suits  the  needs  of  the  case. 
The  makers  have  just  applied  the  same 
material  for  locking  a  car  or  for  attach- 
ing spare  tires  in  such  a  way  that  they 
cannot  be  removed.  It  is  claimed  that  the 
strength  of  the  Basline  strands  is  such 
that  no  ordinary  nippers  can  cut  through 
them,  the  eyes  are  spliced  in  a  way  which 
makes  it  very  difficult  to  attack  that  part 
of  the  device,  and  the  lock  itself  is  a 
strong  bronze  casting.  Price  is  $2.  The 
line  is  covered  with  a  special  fabric, 
which,  it  is  claimed,  will  not  fray  or  col- 
lect dirt. — Broderick  &  Bascom  Rope  Co... 
St.  Louis,  Mo. 

Unbreakable  Ammeter 

This  pocket  meter  is  all  metal  and  con- 
tains no  delicate  parts  or  glass,  so  it  can 
be  thrown  in  amongst  a  jumbled  tool  kit 
without  fear.  The  bottom  point  is  in- 
sulated by  a  plug  of  ebonite,  completely 
protected  by  the  outer  case  and  the  sec- 
ond terminal  can  be  removed  by  sliding 
off  the  clip.  The  only  care  necessary  is 
to  hold  the  meter  upright  while  using  it 
and  the  tongue  which  projects  to  show 
the  current  sinks  down  inside  when  out 
of  use;  placing  on  the  cap  then  makes 
the  meter  watertight  as  well  as  damage- 
proof.  It  sells  for  SI. —  Benford  Mfg. 
Co.,  Mt  Vernon,  N.  Y. 

Tire  Chain  Attaching  Tool 

Under  some  conditions  it  is  not  too 
pleasant  a  task  to  tit  the  essential  tire 
chain,  but  those  who  have  not  the  knack 
of  doing  this  quickly  and  easily  should 
find  the  "Alcemo"  tool  of  assistance  to 
them.  The  sketch  shows  how  it  hold? 
one  end  of  the  chain  while  the  wheel  if 
revolved,  and  the  other  end  can  then  be 
hooked  on  the  free  end  of  the  tool.  The 
price  is  $1  a  pair,  or  the  clips  can  be 
nought  singly  for  half  this  sum. — Alcemo 
Mfg.  Co.,  Newark.  N.  J. 

Tire  Chain  Protector 


This  is  a  short  length  of  chain  which 
is  designed  to  link  the  tire  chain  to  the 
hub  cap  and  so  prevent  the  loss  of  the 
chain  should  the  latter  come  off  the  wheel 
through  any  mischance. — Bodenstein 
Bros.,  Rochester,  N.  Y. 


Left — Benford  unbreakable  ammeter.     Center — Kent  combined  horn  button  and  headlight 
dimmer.    Right — Commercial  gearset  lock 
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A  GREAT  PLUG 
A  GREAT  QUALITY  A  GREAT  SERVICE 

,1  flf 


V-Ray 


Spark  Plugs  loom  head  and  shoulders 
above  anything  else  in  the  way  of  quality 
plugs  today.  The  conscientious  dealer 
swears  by  V-Ray  because  he  knows  that 

THE  CUSTOMER  COMES  BACK 
— THE  V-RAY  NEVER 

Whenever  you  weary  of  the  commonplace  in  pIiirn.  whenever  you  lire  of  hreak- 
a«e  and  constant  cleaning ;  whenever  yoti  want  to  make  it  a  case  of  FIRST  COST 
IS  LAST  COST— Then  is  the  time  to  displare  the  "V KR- MAI'S  PI.UC,  with  tlir 
PER  FORMANCE  PLUG"— The  V-Ray 


ALL  JOBBERS 


The  Price  is  the  same  $1.00. 
Why  take  lest  ? 


ALL  DEALERS 


The  V-Ray  Co.,  Marshalltown,  Iowa 


Quality 


Where  others  leave  off  Jeffery  begins.  Compared  with  other 
cars  of  the  same  price  class  using  materials  and  equipment  that 
are  "good  enough,''  Jeffery  pays  the  additional  cost  for  the  best. 

Motor  starter—  S.^.S  more  mi  ihc  Si\i».  , 
more  on  ilie  l.itflil  l-oiii. 
*•        Ignition— 15  more  for  Ro«ieh. 

Transmission  $15  more  for  lour  speed*. 
Top* — $10  more  for  finish  and  material*. 

Upholstery — $35  More  for  quality,  leathef  ami  real  <urle<l  ban 
Worm  drive    $50  more  for  the  most  MtvntH'ed  design. 

These  are  only  a  few  points.  They  apply  in  equal  proportion 
throughout  Jeffery  construction. 

In  quality,  beauty,  workmanship,  comfort  and  economy 
Jeffery  leads. 

The  Thomas  B.  Jeffery  Company 

Main  Office  and   Works,    Kenosha,  Wisconsin 
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lO  cents  a  Copy 


Send  for  Catalog 

RAY  &  DAVIS,  Inc. 

BOSTON  MASS, 


The  most  efficient  system 
on  the  market.  Beauti- 
fully built.  Excellent  ma- 
terial. Compact  and 
simple.  Get  this  system 
for  your  Ford.  Installed 
on  any  Model  T.  Send  for 
catalog,  liuilt  by  Gray  & 
Davis,  which  means  that 
there  is  nothing.better. 

TO  DEALERS 

Write  for  proposition  Fastest 
selling  accessory  in  the  industry. 


A  GOOD  TRADE 

When  a  dealer  sells  AC  plugs  to  a  car  owner  he  is  justifying  the  above  caption  and 
making  a  good  trade.  The  trade  is  good  because  both  sides  are  well  satisfied;  the  dealer 
making  a  fair  margin  of  profit  and  the  user  getting  service  and  absolute  satisfaction.  A  relia- 
ble dealer  will  safeguard  his  customers'  interests  and  at  the  same  time  look  after  his  own 
by  recommending  AC  plugs,  thereby  following  the 
judgment  of  the  leading  automobile  engineers  in  the 
country. 


These  are  Ike  firms 
thai  equip  with  AC 
Plugs: 

Bulck 

Cadillac 

Cartercar 

Chalmera 

Chase 

Chevrolet 

Cole 

Commerce 

Dodge  Bro». 

Dort 

Federal 

Ferro 

CMC 

Haynei 

Harley-Davld- 

son 
Hudson 
HuOO 
Jackson 


The  reason  AC-TITAN  and  CICO  plugs  are  used 
for  regular  equipment  by  a  majority  of  the  leading  man- 
ufacturers is  that  they  are  the  most  efficient.  Our  new 
manufacturing  process  has  made  spark  plug  troubles  a 
thing  of  the  past. 

We  manufacture  only  AC-TITAN  and  CICO  plugs. 
Do  not  be  misled  by  a  similarity  of  names. 


Taest  are  the  first 
thai   rquip  will  AC 
Hlugv 

Knox 

Lambert 

Lexington- 

Howiro 
Mount  Knight 
Monroe 
Moon 
National 
Oakland 
Olda 
Packard 
Peerleaa 
Paige 
Reo 
Saxon 
Steirns 
Stutz 
Touralne 

Valla 

Wilcox  Truck 


Champion 


MICH 
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Steel— Its  Pathology 

Part  1 — Iron,  Carbon,  Manganese  and 
Impurities  Always  Present 

By  J.  Edward  Schipper 


Mlcrophotoyraph*  of   »teel  specimen* 

reveal*  the  MM  °»  ■'••»»  »ncl  he,t  trMt- 
ment  In  .trengthe.ilng  itructur*  of  *t**l 


Mlcroacople  *tudy  of  nine  reveal*  the 
um  of  medical  and  surgical  agencies  In 
correcting  Impurities  In  the  human  ayitem 


Part  1    Original  Composition 
Part  II— Alloys  for  Special  Work 
Part  III— Heat  Treatment 
Part  H' — Practical  Selection 

IN  the  dim  recesses  of  the  patho- 
logical laboratory  the  scientist  care- 
fully focusing  his  microscope  on  a 
film  of  human  tissue  strikes  at  the  very 
root  of  the  reason  for  all  medical  prac- 
tice. It  is  his  research  that  guides  the 
surgeon's  knife,  the  practitioner's  pre- 
scription book  and  leads  the  student  to  a  comprehensive  knowledge  of  what  can 
be  done  to  cure  the  human  being  of  his  illR  and  to  lengthen  his  stay  upon  the  earth. 

In  the  laboratory  of  the  metallurgist  the  microscopic  study  of  the  structure  or 
steel  brought  into  concrete  form  by  the  use  of  the  micro-photograph  which  shows 
the  metal  magnified,  from  ten  to  1.200  times,  exactly  parallels  the  work  of  the 
pathological  scientist  in  its  far-reaching  effect  upon  the  use  of  materials.  The 
metallurgist's  prescription  book  has  to  do  with  the  vitality  and  fitness  of  the 
metals  used  in  our  big  industries  in  the  same  way  that  the  prescription  book,  or 
the  surgeon's  knife,  has  to  do  with  the  health,  strength  and  vitality  of  the 
human  race. 

The  doctor  of  medicine  knows  what  elements  will  build  up  human  tissue,  he 
knows  what  will  purify  the  blood,  what  will  stimulate  and  what  will  deaden  the 
activities  of  the  human  organs.  The  athlete,  training  for  a  gruelling  contest, 
knows  that  certain  foods  will  give  him  stamina  and  endurance.  The  uses  of  starchy 
food  and  sugar  develop  fat,  iron  is  a  blood  purifier  and  so  on  through  the  list. 
People  of  the  far  north  live  on  fats  such  as  blubber.  It  gives  them  the  heat  to 
withstand  the  intense  cold.  People  at  the  equator  live  largely  on  fruits  and  other 
foods  which  do  not  product  heat. 

With  steel  it  is  the  same.  For  the  steel  used  in  the  crankshaft  of  a  motor  we 
need  the  characteristics  of  rigidity  and  the  ability  to  withstand  great  torsional 
stress.   In  the  valves  we  need  steel  that  will  withstand  the  effects  of  high  temper- 


Matcria  Medica 

|rtm  The  bnala  of  steel 

farhon  The  determinative 

Sulphur  A  alrenrth  sapper 

I'hoaphoraa  The  weak  link 

Oxygen  A  strength  destroyer 

Mangnnrae  .  .  .  A  purifying  medicine 
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Vanadium  The  fatigue  reslsler 
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oxygen 
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Parts  mailt  from  steel  having  different  carbon  percentages  showing,  by 
practical  examples,  how  the  Increase  In  carbon  gives  a  decrease  In  the  welding 
ability  of  the  metal  and  an  Increase  In  Ita  hardness 


atures  and  the  constant  hammering  on  the  valve  Beat.  For  gear  wheel* 
we  need  steel  that  will  endure  the  continued  engagement  of  tooth  upon 
tooth  in  the  transmission  of  the  heavy  loads  due  to  the  propulsion  of  the 
automobile.  Then  again  we  have  the  steel  used  for  such  purposes  as 
the  magnets  on  a  magneto.  This  metal  has  no  stresses  to  endure  but 
must  on  the  other  hand  retain  the  magnetism  in  order  to  permit  the 
instrument  to  generate  its  current  of  electricity. 

In  all  metallic  ores  there  are  impurities.  In  the  human  being  certain 
medicinal  treatments  neutralize  or  remove  impurities;  in  metallurgy 
we  have  corresponding  medicines  that  destroy  the  harmful  effects  of 
the  impurities  inherent  with  a  particular  metal,  these  are  added,  not 
for  the  purpose  of  giving  additional  strength  through  their  own  prop- 
erties, but  to  increase  its  strength  and  purity  by  transforming  the  im- 
parities into  compounds  that  will  not  harm  the  metal. 

Steel,  like  all  other  matter,  regardless  whether  it  be  in  the  form  of  a 
human  being,  a  tree,  a  piece  of  glass,  earth  or  brick,  is  made  up  of 
molecules.  A  molecule  is  the  smallest  possible  portion  in  which  any 
given  matter  can  exist.  If  we  were  to  subdivide  it  further  we  would 
break  it  up  into  the  elements  of  which  it  is  composed.  For  instance, 
if  wc  take  water  and  continue  to  reduce  its  volume  we  would  finally 
reach  a  point  beyond  which  subdivision  would  be  impossible.  At  that 
time  wc  would  have  two  particles  of  hydrogen  and  one  of  oxygen.  These 
particles  are  called  atoms.  Thus  a  molecule  of  water  is  made  up  of  two 
atoms  of  hydrogen  and  one  of  oxygen.  Hydrogen  and  oxygen  are 
elements  and  cannot  be  further  subdivided. 

Carbon  and  Iron  Always  I'rcsent 

In  a  steel  we  have  always  the  primary  elements  of  carbon  and  iron. 
Iron  is  a  metallic  element.  Carbon  is  a  non-metallic  element.  The 
purest  form  of  iron  in  a  natural  state  is  in  the  best  Swedish  ore.  The 
purest  form  of  carbon  in  a  natural  state  is  the  diamond  or  graphite. 
The  Rame  matter,  which  in  one  form  is  the  valuable  diamond  in  another 
form  is  the  black  graphite.  The  only  difference  is  that  the  carbon  in 
the  diamond  is  highly  compressed.  Carbon  is  a  constituent  of  all  animal 
and  vegetable  tissues,  of  coal  and  of  petroleum.  It  also  enters  into  the 
composition  of  many  minerals  and  in  combination  with  oxygen  forms 
part  of  the  atmosphere  we  breathe.  Combined  in  certain  proportions 
with  hydrogen  it  forms  acetylene  gas  used  for  headlights,  and  with 
the  element  silicon  in  an  electric  furnace  it  yields  the  hardest  of  abrasive 
materials. 

By  varying  the  carbon  content  of  steel,  the  metallurgist  varies  the 
entire  nature  of  the  finished  product.  The  percentage  used,  as  a  result, 
varies  widely.  As  the  carbon  content  of  steel  increases,  the  welding 
power  decrenses,  thus  as  a  general  rule  ductile  and  easy-welding  steels 
must  be  as  free  from  carbon  as  possible. 

Again,  as  the  carbon  content  of  steel  increases,  its  resistance  to 
shocking  stresses  decreases.  Thus  the  typical  content  of  carbon  for  rivets 
would  be  .05  per  cent,  because  in  rivets  a  ductile  material  and  one  easily 
hammered  into  the  desired  shape  is  required.  On  the  other  hand,  the 
content  of  carbon  runs  up  to  more  than  1  per  cent,  for  glass-hard  tools. 


Mlcrophotogrsph  of  ateel  aa  It  la  cast,  showing  the 
coarse  structure  which  renders  It  brittle  and  unfit  for 
usage  In  parte  undergoing  streeeea—  W.  Campbell 


Open  hearth  eteel  casting  before  annealing,  showing 
the  metal  aa  originally  cast.  The  dark  circles  sur- 
round globulee  of  manganeee  sulphide  and  represent 
weak  spots  In  the  casting — Iron  Age 


Manganese  sulphide  In  a  refined  caatlng.  Thle  shows 
the  tree-like  formation  often  taken  up  by  manganese 
sulphide  and  represents  an  area  where,  the  strength 
of  the  normal  grains  of  Iron  and  carbon  combinations 
are  weakened — W.  Campbell 
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Mlcrophotographs  of  aame  eteel  as  ihown  on  oppoalta 
pigc  after  It  had  been  heated  to  850  degrees  centi- 
grade and  thue  refined — W.  Campbell 


Sui-nc  open. hearth  ateei  castl.ig  ae  that  ahown  on 
opposite  page  after  annealing.  Ai  ahown  by  the  dark 
circles,  the  manganese  sulphide  <•  aim  present  In  Ita 
characteristic  globules — Iron  Age 


Mlerophotograph  showing  the  uniform  grain  of  spe- 
cial eteele  In  which  strength  Is  a  requirement.  This 
Is  a  chrome-nickel  steel  In  which  the  uniform  com- 
position and  arrangement  of  the  moleculea  will  be 
noted — Iron  Age 


etc.  For  small  drills  the  amount  of  carbon  will  sometimes  be  as  high  as 
1.5  per  cent.  The  higher  the  steel  is  in  carbon  the  harder  it  becomes 
and  thus  we  find  that  in  order  to  present  a  hard  and  unyielding  surface 
at  points  of  wear  it  is  very  often  necessary  to  carbonize  the  exterior  shell 
of  the  metal  forming  a  hard  casing  about  the  softer  core.  This  process 
of  carbonizing  the  exterior  is  known  as  case-hardening. 

Caw  Hardening — Metal  Callous 

The  case-hardening  of  a  metal  has  iu  parallel  in  nature  in  the 
formation  of  callous  skin  on  a  part  which  is  submitted  to  wear  or 
abrasion,  the  difference  being  that  in  one  case  the  hardening  of  the 
exterior  portion  submitted  to  wear  is  done  deliberately,  while  in  the 
other  it  is  done  by  a  natural  process. 

Examples  where  case-hardening  is  used  in  automobile  work  ur« 
extremely  numerous,  but,  to  give  one  or  two  good  examples,  the  cams  on 
an  integral  camshaft  may  be  mentioned.  Here  we  have  a  shaft,  that, 
with  the  exception  of  the  points  where  the  cams  bear  on  the  followers, 
must  only  meet  torsional  and  bending  stresses.  On  the  surface,  the  cams 
must  meet  the  constant  rubbing  and  wearing  contact.  It  is  evident  that 
at  the  point  where  this  wear  takes  place  a  glass-hard  protecting  skin  over 
the  surface  of  the  metal  is  desirable  and  here  the  use  of  the  case-harden- 
ing process  finds  one  of  its  best  uses. 

Other  examples  may  be  given  practically  without  limit,  but,  to  mention 
one  other,  the  gear  wheel  may  be  cited.  Here  the  tough  steel  necessary 
to  perform  the  work  of  transmitting  power  is  surrounded  by  a  case- 
hardened  shell  to  take  the  rubbing  wear  of  tooth  upon  tooth,  thus  com- 
bining the  advantages  of  the  tough  steel  with  that  of  the  hard  bearing 
surface. 

We  shall  return  to  carbon,  but  let  us  leave  it  for  a  while  to  discus*  the 
other  elements  which  we  find  always  present  in  all  steels. 

Manganese  is  one  of  these.  In  steel  manganese  is  a  medicine.  Taken 
alone  it  decreases  rather  than  increases  the  merit  of  the  steel  for  all 
ordinary  purposes.  It  reduces  the  malleability  of  the  metal,  but  is  added 
intentionally  in  quantities  as  high  as  1.5  per  cent  to  palliate  the  evil 
effects  of  the  two  arch  enemies  of  steel — sulphur  and  oxygen.  What 
iron  or  sulphur  is  to  the  human  blood,  manganese  is  to  steel.  Therefore, 
when  the  doctor  of  metallurgy  writes  the  prescription  of  a  particular 
metal  he  does  not  neglect  the  manganese  ingredient  in  order  to  counteract 
the  poisons,  sulphur  and  oxygen,  which  he  knows  will  be  present  because 
they  cannot  be  entirely  separated  from  the  iron  in  the  refinement  of 
the  ore. 

Sulphur  Isolates  Molecules 

The  action  of  sulphur  comes  back  to  the  molecular  construction  which 
we  considered  at  the  beginning.  Sulphur  has  the  quality  of  incasing  the 
molecules  of  iron  and  separating  them  from  their  neighbors,  thus 
weakening  the  structure.  When  manganese  is  added,  the  sulphur  for 
which  it  has  a  strong  affinity  combines  with  it  in  the  form  of  a  sulphide 
drawing  together  into  minute  globules  (see  page  612),  which  are  prac- 
tically harmless  to  the  finished  structure  of  the  steel.    In  the  refinement 


Illustrating  the  apparatua  made  by  the  Bauach  and  Lomb  Optical  Works  for 
making  mlcrophotographs 
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Chauli  showing  some  of  the  different  Kindt  of  Steele  used  for  specific  purposes 


CARBON  CONTENT  IN  PER  CENT.  OF  VITAL  STEEL  PARTS 
From  Five  Representative  American  Cars 


Conn. 

Crank 

Vnlve 

Vnlve 

Clutch 

Tim 

Trans. 

Drive 
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of  steel  the  sulphur  percentage  is  rarely  allowed  to  exceed  .04, 
whereas  in  the  pig  iron  the  percentage  of  sulphur  is  quite 
frequently  .10. 

Oxygen  an  Impurity 

The  oxygen  found  in  steel,  which  acta  in  the  nature  of  an 
impurity,  is  generally  in  combination  with  the  iron  in  a  rust 
formation  known  as  iron  oxide.  If  a  steel  contains  a  given 
quantity  of  carbon,  phosphorus  and  manganese  a  greater 
amount  of  oxygen  will  give  the  steel  considerably  less  ductility 
with  greater  hardness;  in  other  words  it  tends  to  make  the 
steel  brittle.  When  the  manganese  is  added  the  oxygen  com- 
bines with  it  as  a  manganous  oxide  which  is  less  harmful  to 
the  general  structure  than  the  iron  oxide.  Carbon  steel  such 
as  is  in  common  use  will  generally  run  very  close  to  .65  per 
cent,  manganese. 

Phosphorus,  another  impurity,  is  always  found  in  steels. 

Phosphorus  is  one  of  those  elements  necessary  to  human 
life  but  harmful  to  steel.  It  is  necessary  in  members  of  the 
animal  and  vegetable  kingdoms  becuuse  it  forms  the  bone  and 
blood  tissues  of  one  and  the  fibrous  foundation  of  the  other. 
Originally  the  element  was  separated  by  distilling  it  from  the 
bones  of  animals.  It  is  a  peculiar  substance  in  that  it  is 
highly  inflammable  even  in  open  air  in  which  it  blazes  forth  at 
a  temperature  of  34  degrees  centigrade.  When  handled  in 
its  pure  state  it  must  be  kept  under  water  continually.  In 
steel,  however,  it  weakens  the  structure  forming  little  areas 
which  under  the  microscope  look  like  small  lakes  and  which 
in  actual  results  arc  areas  of  weakness. 

By  careful  refinement  it  is  generally  kept  as  low  as  .03  per 
cent.  Instead  of  using  a  medicine  for  the  neutralization  of 
this  impurity  it  is  kept  as  low  as  possible  in  the  refinement. 
It  is  removed  from  the  metal,  which  comes  from  the  blast 
furnace  where  the  ore  has  had  its  primary  purifying,  by 
oxidizing,  forming  a  gas  which  is  blown  away.  In  the 
Bessemer  process  the  oxidizing  is  accomplished  by  blowing 
oxygen  or  atmospheric  air  through  the  molten  mass.  In  the 
puddling  process  oxidizing  is  by  stirring  the  oxygen  con- 
tained in  iron  ore  into  the  mass.    In  the  open-hearth  process 


hoth  are  done.  These  three  methods 
are  among  the  elementary  dis- 
tinctions which  characterize  the 
processes  named.  The  slag  which 
floats  on  top  of  the  molten  mass  is 
most  often  a  silico-phosphate  which 
has  been  produced  by  the  addition 
of  iron  oxide,  lime  or  other  strong 
base. 


Other  Impurities 

Thus  far,  we  have  referred  to 
carbon,  manganese,  sulphur  and 
phosphorus.  These  are  the  elements  always  present  in  steel. 
In  addition  many  traces  of  other  impurities  can  be  found, 
such  as  aluminum  and  silicon  and  others  varying  with  the 
nature  of  the  iron  ore  and  the  location  of  the  mines. 

In  a  nutshell,  carbon  is  the  nerve  force  of  steel.  It  is 
a  necessary  component  and  the  quantity  in  which  it  is  present 
determines  the  nature  of  the  finished  material  to  the  widest 
extent.  Manganese  is  the  medicinal  agent  which  reduces  the 
effect  of  sulphur  and  oxygen  impurities.  Sulphur  is  an  im- 
purity which  has  the  poisonous  effect  of  destroying  the  co- 
hesion of  the  healthy  molecules  in  the  steel  formation  by  sur- 
rounding them  with  a  weak  film;  and  phosphorus  is  also  an 
impurity  forming  a  weak  link  in  the  chain  of  strength. 

The  other  elements  to  be  considered  are  those  which  are 
added  to  give  the  steel  the  stamina  it  needs  for  one  task,  the 
rigidity  for  another,  the  elasticity  for  another  and  so  on 


CRAY  CASr  TRON 


Crankshaft  and  piston  assembly,  showing  the  use  of  different 
metals  In  different  parts 
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throughout  the  gamut  of 
requirements  for  special 
classes  of  work. 

Exactly  parallel  is  the 
practice  of  medicine.  The 
physician  finds  in  the  hu- 
man body  certain  compon- 
ents which  he  muBt  work 
upon.  If  certain  elements 
are  found  to  excess  he 
must  introduce  others  to 
neutralize  them.  Thus  as 
in  steel  if  sulphur  is  found 
to  excess  manganese  will 
help  offset  the  evil  influ- 
ences of  what  cannot  be 
removed.  But  he  must  go 
a  step  further.  Besides 
the  mere  neutralizing  of 
impurities  it  is  necessary 
to  add  other  elements  to 
produce  the  requirements 
for  the  tasks  that  are  to  be 
met.  As  pointed  out  be- 
fore if  a  man  lives  in  the 


Diagram  of  a  regenerative  open-hearth  furnace  ui«d  for  making  ateet  by  the  open-hearth  proceaa. 
Thla  ehowe  the  four  rageneratora,  two  for  the  air  and  two  for  the  gaa.  The  direction  of  flow  of  theae 
Intermingled  gaaea  la  ravaraad  every  20  mlnutea.  Right — Diagram  of  the  Beaaemer  converter  for  mak- 
ing ateel  by  the  Beaaemer  proceaa-    The  ateel  la  malted  In  thla  and  poured  by  tilting  the  converter 


cold  climates  of  the  far  north  he  must  have  heat-producing 
food.  If  he  is  indulging  in  arduous  labor,  muscle-building  in- 
gredients are  necessary. 

In  steel  work  there  are  a  great  number  of  alloys  covering 
a  wide  field  of  usefulness  and  which  when  used  in  the  proper 
proportions  and  then  submitted  to  the  correct  heat  treatment 
will  make  the  steel  adapted  exactly  for  the  work  for  which 
it  is  going  to  be  employed.  It  is  evident  that  a  stronger 
steel  is  needed  for  a  gear  wheel  than  for  a  gearshift  lever, 
yet  both  are  forgings  and  both  may  come  from  the  same 
original  source  as  regards  the  raw  stock  from  which  the 
two  are  made. 

The  entire  art,  however,  can  be  brought  down  to  the  basis 
of  certain  definite  qualities  which  must  be  created  in  the 
metal  to  give  it  the  primary  adaptation  to  the  specific  pur- 
pose to  which  it  is  to  be  put.  These  primary  qualities  may 
be  classed  as  hardness,  toughness,  malleability,  shock  resist- 
ing and  heat-resisting.    These  five  qualities  which  a  metal 


may  have  either  singly  or  in  combination,  will  meet  the 
needs  of  all  the  material  which  are  used  for  structural  pur- 
poses. There  are  other  secondary  requirements  which  are 
used  in  specifying  steel  for  purposes  other  than  construction, 
such  as,  for  example,  retentivity  of  magnetism,  small  co- 
efficient of  expansion,  small  co-efficient  of  friction,  etc.,  but 
these  qualities  are  not  necessary  in  the  metals  which  per- 
foim  duties  under  the  general  head  of  structural  work  ex- 
cept under  rare  circumstances. 

There  are  certain  classes  of  steel  which  perform  great 
labors  as  parts  of  heavy  tools  which  would  be  absolutely 
unfit  for  use  in  the  structural  parts  of  an  automobile  where 
they  must  be  worked  and  fitted  to  conform  to  the  shape  of 
parts  to  which  they  are  attached.  A  typical  example  of  this 
is  in  steels  used  for  such  purposes  as  rock-crushing  machin- 
ery which  arc  so  hard  that  it  is  practically  impossible  to  make 
any  impression  upon  them  with  ordinary  tools.  A  piece  of 
steel  of  this  kind  could  not  possibly  be  used  to  form  a  rolled 
channel  section  for  an  automobile  Bide 
member  where  malleability  and  easy-work- 
ing qualities  are  desired.  Nor  could  it  be 
readily  forged  into  the  shape  of  a  connect- 
ing-rod. For  these  structural  purposes  it 
is  absolutely  unfit  and  yet  for  the  purpose 
for  which  it  is  used  it  is  practically  ideal. 
The  study  of  the  alloys  and  their  use  in 
special  fields  is  of  absorbing  interest  even 
for  one  who  does  not  go  into  it  deep  enough 
to  actually  be  able  to  perform  the  opera- 
tion of  mixing  the  metals,  but  who  is  only 
interested  from  the  viewpoint  of  knowing 
what  it  means  when  one  says  a  steel  con- 
tains a  definite  alloy  in  given  proportion. 

Thus  we  have  first  the  foundation  con- 
sisting of  iron,  carbon,  various  impurities 
such  as  phosphorus,  sulphur,  etc.,  and 
manganese  in  every  steel.  After  this  are 
added  the  alloys  to  make  it  fit  for  special 
work,  next  the  heat  treatment  for  the 
specific  work  must  be  accorded  and  finally 
the  proper  material  must  be  selected  to  do 
the  work  on  the  particular  part  in  which  it 
is  used.  The  most  expensive  materials 
may  not  always  be  the  best.  It  is  a  matter 
of  selecting  the  proper  specifications. 
( To  be  continued) 
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S. A.E.  Standards  Work  Under  New  Rules 


Summer  Trip  Itinerary 

Decided  Upon — 
Two  Steamers  Required 
for  Trip 


S.  A.  E.  Summer  Meeting 

Detroit-Georgian  Bay  and  Return 

June  14-17 
SCHEDULE 

Leave  Detroit,  Monday,  June  14,  2:00  p.  m.,  Central 
Time,  S.  S.  Noronic. 

Arrive  Midland,  Tuesday,  June  15,  2:00  p.  m.,  East- 
ern Time,      &  Noronic. 

Leave  Midland,  Tuesday,  June  l.r>,  2:15  p.  m.,  Eastern 
Time,  S.  S.  Waubic. 

Arrive  Parry  Sound,  Tuesday,  June  1C,  6:00  p.  m.. 
Eastern  Time,  S.  &  Waubic. 

Leave  Parry  Sound,  Wednesday,  June  16,  9:00  a.  m., 
Eastern  Time,  S.  S.  Waubic. 

Arrive  Point  au  Baril,  Wednesday,  June  16,  noon, 
Eastern  Time,  S.  S.  Waubic. 

Leave  Point  au  Baril,  Wednesday,  June  16,  3:00  p.  m.. 
Eastern  Time,  S.  S.  Waubic. 

Arrive  Parry  Sound,  Wednesday,  June  16,  6:00  p.  m.. 
Eastern  Time,  S.  S.  Waubic. 

Leave  Parry  Sound,  Wednesday,  June  16,  6:15  p.  m., 
Eastern  Time,  S.  S.  Noronic. 

Arrive  Detroit,  Thursday,  June  17,  5:00  p.  m..  Central 
Time,  S.  S.  Noronic. 

Members  going  East  can  leave  Detroit  at  6:10  p.  m. 


Above— Steamship  Noronic  chartered  by  the  Society  of  Automo- 
bile Engineer*  for  the  mummer  union  In  the  waters  of  Georgian 

Bay 

Left — The  spacious  Interior  of  the  steamship  Noronic  provides 
ample  accommodations  for  the  engineers  and  their  families 

NEW  YORK  CITY.  April  3— The  SUndarda  Committee 
of  the  Society  of  Automobile  Engineers  will  hold  ita 
spring  meeting  at  the  Detroit  headquarters  of  the 
society  in  the  Boyer  building.  The  meeting  of  the  committee 
as  a  whole  will  open  at  10  o'clock  April  22,  but  on  the 
same  day  and  for  several  days  previous  there  will  be  meet- 
ings of  the  various  divisions  for  the  purpose  of  bringing  mat- 
ters up  to  date  before  presenting  them  in  the  form  of  reports 
to  the  Standards  Committee. 

The  purpose  of  the  meeting,  which  will  continue  through 
out  the  day,  is  to  hear  interim  reports  from  the  divisions  and 
the  sub-committees  and  to  take  up  any  new  business  or  new 
work  that  should  be  whipped  into  shape  for  the  coming-  meet- 
ing of  the  society  in  June.  Meetings  of  the  Springs  Division 
and  the  Miscellaneous  Division  have  been  held  during  March 
with  a  view  towards  having  definite  reports  to  submit  to  the 
committee  meeting  and  reports  are  also  expected  from  the 
Carbureter  Fittings,  Electric  Vehicle,  Iron  and  Steel  and  Re- 
search Divisions. 

The  meeting  will  be  the  first  to  be  held  under  the  new 
regulations  which  have  been  drawn  up  and  approved  by  the 
Council  of  the  society.  The  aim  is  to  formally  bring  these 
meetings  down  to  a  standard  basis  and  by  this  means  to  keep 
a  definite  record  of  the  progress  of  the  work  of  each  division 
of  the  committee.  The  matters  under  advisement  by  the  dif- 
ferent divisions  will  now  be  under  the  direct  supervision  of  the 
chairman  of  the  entire  committee.  Chairman  Zimmerscied 
will  be  assisted  in  this  work  by  A.  C.  Woodbury,  who  will  act 
in  the  capacity  of  recorder. 

It  is  expected  that  the  various  divisions  will  have  progret* 
reports  to  make  on  a  great  number  of  various  subject, 
among  which  may  be  mentioned  the  folowing: 

Curves  and  tables  of  physical  properties  of  B.  A.  E.  alloy  steels 
Uniform  Herns*  pads  anil  mounting  of  same.  Speedometer  drive 
shaft  mete  Exhaust  manifold  outlet  fur  hoi  air  carbureter  connr. 
Hon.  Dimensions  of  piston  ring  grooves.  Distune*  between  the 
cylinder  bom  and  center  of  side  outlet  carbureters.  Speed  and  mn<.. 
age  ratings  for  eleetrlr  vehicles.  Moior  voltage  of  electric  vehicle* 
Efficiency  test  of  solid  tires  Number  of  cells  in  standard  batten 
venule  equipment.  Flat  fan  belt  widths.  Rubber  home  and  hose 
clamps  for  cooling  systems  Cotter  pin  sixes.  Nomenclature  of 
C«ntll»Ver  sprlnrs     Test  of  parallelism  of  eyes  and  master  leaf  or 
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leaf  spring*.  Modification  of  eye  and  bolt  tolerance  for  leaf  springs. 
Krnme  bracketa  for  leaf  springs.  Offset  of  center  bolts  of  leaf 
springs.  Nuts  for  spring  clips  of  leaf  springs.  Modification  of 
center  bolls  standard  for  leaf  springs.  Width  of  springs  for  pleas- 
ure and  commercial  cars.  Center  bolt  nuts  of  leaf  springs. 
Length,  opening,  etc.,  of  spring  clips  of  leaf  springs.  Sparing  of 
clips.  Pressure  blocks.  Length  of  spring  seat.  Material  between 
spring  and  spring  seat.  Concavity  of  leaf  spring  material,  stand- 
ard inspection  methods  of  physical  tests  of  leaf  springs  Standard 
tolerances  as  to  height  and  load  of  completed  springs. 

The  new  regulations  are  digested  herewith. 

I.    Origin  and  Functions 

1.  Standards  Committee  to  have  jurisdiction  over  all  stand- 
ards and  recommended  practices,  also  to  make  special  inves- 
tigations in  the  discretion  of  the  counsel. 

II.  Organization 

2.  Standards  Committee  shall  act  under  a  chairman 
assisted  by  a  recorder. 

8.  Whole  committee  to  be  subdivided  into  divisions  and 
sub-divisions  presided  over  by  chairman. 

ILL  Appointments 

4.  Appointments  made  annually  by  the  council  in  con- 
ference with  chairman  of  the  Standards  Committee,  who  is 
appointed  annually  by  president  of  the  Society. 

6.  The  President  and  Secretary  of  the  Society  ex-officio 
members  of  Standards  Committee  and  divisions. 

IV.  Procedure 

6.  Standards  to  originate  in  division  covering  properly  that 
phase  of  work.  Reports  must  be  favored  by  a  majority  of 
voters  of  a  quorum  which  consists  of  more  than  half  a 
division. 

7.  No  final  action  to  be  taken  except  at  meeting  called  for 
that  purpose. 

8.  Reports  to  consist  of  concise  statements  afterwards  ex- 
plained if  necessary. 

0.  Division  reports  to  be  approved  by  Standards  Com- 
mittee, fifteen  members  of  which  comprise  a  quorum.  Reports 
then  forwarded  to  council  for  its  approval. 


10.  After  council  approval  reports  are  submitted  to  the 
Society  for  acceptance. 

11.  Reports  may  be  passed  on  by  letter  ballots,  a  majority 
of  ballots  deciding  the  adoption. 

V.  Meetings 

12.  Standards  Committee  meetings  day  preceding  or  day  of 
Society  meeting  and  on  second  Thursday  in  April  and  October 
each  year. 

13.  Division  meetings  on  days  of  or  preceding  Committee 
Meetings.  Special  meetings  on  approval  of  Standards  Com- 
mittee chairman  and  Society  secretary. 

14.  Division  chairman  to  notify  committee  chairman  re- 
garding details  of  meeting. 

VI.    Committee  Records 

15.  Recorder  to  keep  full  attendance  records. 

16.  Division  chairman  to  file  progress  reports  at  each 
Standards  Committee  meeting. 

17.  All  correspondence  to  be  filed  with  secretary  of  Society. 

VII.  Miscellaneous 

18.  Publicity  must  pass  through  regular  Society  channels. 

19.  Official  stationery  to  be  furnished  by  secretary  of 
Society. 

20.  No  obligations  for  expenditures  other  than  postage  are 
assumed  by  the  Society  except  by  authority  of  the  council. 

Summer  Itinerary  Announced 
The  full  itinerary  of  the  summer  trip  has  been  finally  an- 
nounced.   The  trip  will  include  a  voyage  through  the  far- 
famed  Thirty  Thousand  Islands  where  it  is  necessary  to  use 
a  smaller  steamer. 

The  Noronic  will  dock  frequently  at  some  of  the  interesting 
points,  allowing  plenty  of  time  for  shore  visits  and  enter- 
tainment It  is  expected  that,  in  view  of  the  success  of  the 
past  summer  meetings,  a  large  number  of  ladies  will  partici- 
pate in  the  trip.  Chairman  Lloyd  of  the  Meetings  Com- 
mittee promises  a  technical  program  of  value  and  the  Stand- 
ards Committee  has  several  reports  to  submit  which  arc  also 
of  irrcat  importance.  The  business  and 
professional  sessions  will  be  held  in  the 
mornings  and  evenings,  allowing  the 
members  to  have  the  afternoon  free  for 
consultations  and  entertainment.  The 
Standards  Committee  meeting  will  be 
held  Monday  afternoon  and  the  first 
business  and  professional  session  on 
Monday  evening.  Others  will  be  held 
Tuesday  morning  and  evening,  Wednes- 
day evening  and  Thursday  morning. 

The  fare  for  the  complete  trip  on 
the  Noronic  and  Waubic  is  $26  per  per- 
son with  berth  and  meals  included. 


■■■■■■■■■ 


An  Ideal  space  Is  provided  on  the  steam, 
ship  for  the  holding  of  the  business  and  pro- 
fessional sessions.  The  arrangement  of  the 
program  gives  practically  every  afternoon 
for  recreation,  the  business  being  carried  on 
In  the  mornings  and  evenings 

There  should  be  no  congestion  In  the  dining 
hall  of  the  Noronic.  Note  the  broad  aisles 
and  large  tabKs  Illumined  by  a  modern 
system  of  Indirect  lighting.  Excellent  serv- 
ice and  food  Is  a  part  of  the  S.  A.  E.  pro- 
gram 
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Overhead  Valves  in  Theory  and  Practice 

Difficulties  of  Valve-in-Hcad  Design  and  Manu- 
facture— Why  Overhead  Valves  Are  Unpopular 


rpi  HKORETICALLY  the  combustion 
9  space  in  an  internal  combustion 
engine  should  be  spherical,  be- 
cause a  sphere  has  more  volume  in  pro- 
portion to  surface  than  any  other  body. 
Since  the  energy  of  the  gas  burnt  in  a 
motor  is  derived  from  heat  it  is  desir- 
able to  prevent  any  cooling  of  the  gas 
till  its  work  is  done.  It  is  necessary  to 
cool  the  cylinder  and  piston  so  the  less 
hot  gas  in  contact  with  the  comparatively 
cold  walls  surrounding  it  (comparative 
with  the  total  volume  of  gas)  the  better 
the  thermal  efficiency  of  the  motor. 

Like  many  theories,  however,  it  is  not 
capable  of  being  put  into  practice;  even 
if  the  combustion  space  was  spherical,  it 
would  cease  to  be  so  as  soon  as  the  pis- 
ton started  its  downward  travel,  but  by 
using  overhead  valves,  or  sleeve  valves 
like  the  Knight,  or  disk  valves,  or  any 
sort  of  valve  that  does  not  need  a  side 
pocket  to  work  in,  we  can  approximate 
to  the  spherical  shape  and  obtain  a  bet- 
ter construction  from  the  point  of  view 
of  thermal  efficiency,  than  can  possibly 
be  had  with  the  ordinary  kind  of  engine. 

Also  with  the  valves  set  in  the  cylinder 
head  the  gas  flows  directly  into  the  mid- 
dle of  the  combustion  space,  and  it  can 
escape  as  exhaust  without  having  first  to 
crowd  its  way  through  a  narrow  pocket 
space;  there  is  a  more  free  flow  both  in 
and  out.  These  are  all  small  matters 
dealing  with  fractions  of  heat  units  and 
fractions  of  volumetric  efficiency,  but  we 
all  know  that  the  remarkably  high  gen 
era)  efficiency  of  the  automobile  is  made 
up  from  consideration  of  infinite  in- 
finitesimals. 

In  heat  theory  the  overhead  valve  or 
the  sleeve  valve  has  things  all  its  own 
way,  but  when  practice  is  taken  into  ac- 
count we  find  that  there  are  things 
which  offset  theory  so  that  it  is  not  easy 
to  take  advantage  of  theoretical  quali- 
ties, even  when  money  is  no  object. 
When  it  is — and  that  expresses  the  av- 
erage case — then  the  valve-in-head  mo- 
tor cannot  put  up  much  of  a  fight  since 
the  pocket  type  of  engine  is  unquestion- 
ably cheaper. 

Valve  Operation  Difficult 

Probably  the  chief  trouble  that  faces 
the  designer  of  an  overhead  valve  motor 
is  to  devise  a  method  for  operating  the 
valves  that  will  meet  all  requirements. 


By  A.  Ludlow  Claydcn 

There  are  three  main  systems  in  use, 
that  in  which  the  camshaft  is  in  the  or- 
dinary location  and  long  push  rods  lead 
up  to  rockers  on  the  top  of  the  cylinder 
block,  that  in  which  there  is  one  over- 
head camshaft  operating  the  valves  by 
rockers  and  that  in  which  there  are  two 
overhead  camshafts  operating  the  valves 
directly,  or  through  very  short,  straight 
push -rods.  Compare  any  of  these  with 
the  pocket  style  of  valve  layout,  and  it 
is  obvious  that  there  are  more  parts  and 
consequently  more  expense  is  involved. 
Leaving  cost  on  one  Bide  for  a  moment, 
we  may  consider  the  points  in  favor  of 
and  against  each  of  the  three  systems 
enumerated,  the  last  first,  since  it  is  the 
newest  and  has  been  claimed  to  be  the 
best  of  all  from  the  efficiency  standpoint. 

When  the  Peugeot  company  began  to 
build  racing  cars  seriously  and  to  make 
a  very  big  bid  for  the  position  they  have 
succeeded  in  attaining,  their  engineers 
looked  to  the  overhead  valve  to  give 
them  the  maximum  power  for  the  dis- 
placement volume  of  the  motor. 

Operation  by  Two  Camshafts 

First  they  discarded  the  idea  of  using 
the  usual  location  for  the  camshaft  and 
long  puBh  rods  because  of  the  consider- 
able weight  of  metal  which  this  construc- 
tion necessitates  in  the  linkage  between 
the  cams  and  the  valves  themselves.  The 
scheme  that  appealed  to  the  Peugeot  en- 
gineers was  a  single  overhead  camshaft 
with  cither  a  worm  gear  or  a  bevel  drive 
through  a  vertical  shaft.  Accordingly, 
this  was  tried  out,  but  severe  trouble  set 
in  with  the  gears  used  for  driving  the 
shaft,  both  worms  and  bevels  being  un- 
able to  stand  up  to  the  stress  imposed 
upon  them.  The  writer  has  seen  worm 
gears  of  fair  size  taken  from  one  of  these 
experimental  engines  with  the  teeth  ac- 
tually bent  over  in  a  hook  shape,  so  hot 
had  they  become  in  running.  The  ex- 
planation for  this  was  not  obvious  but  it 
was  thought  to  be  somewhat  as  follows: 
in  this  explanation  it  must  be  remem- 
bered that  it  is  only  a  suggestion  nnd 
very  likely  not  true. 

Camshaft  Drive  Difficulties 

It  is  a  fact  that  the  cylinders  expand 
when  heated  and  so  it  is  also  a  fact  that 
the  camshaft  and  crankshaft  get  further 
apart  as  the  motor  warms  up.  Other 


facts  aie  that  both  worm  gears  and 
bevel  gears  create  a  thrust,  and  with 
small  gears  such  as  are  used  for  cam- 
shaft driving  the  thrust  is  quite  heavy. 
If  bearings  are  arranged  to  support  a 
bevel  or  worm  gear  at  each  end  of  a 
vertical  shaft  and  adjusted  properly 
when  the  engine  is  cold  they  will  not  be 
correct  when  it  is  hot  and  vice  t-rraa. 
This  means  that  even  if  we  adjust  the 
bearings  when  the  cylinders  are  hot,  we 
cannot  be  sure  that  the  meshing  of  the 
gears  is  correct  at  any  time.  If  it  is  in- 
correct then  the  gear  will  heat  up.  This 
seems  to  the  writer  an  inadequate  theory, 
but  it  was  the  explanation  given  for  the 
adoption  of  a  train  of  driving  gears  of 
spur  type  arranged  one  above  the  other 
all  up  the  front  of  the  motor. 

Abandonment  of  Rockers 

The  next  Peugeot  development  wai 
the  abandonment  of  the  rocker  construc- 
tion with  the  single  overhead  camshaft, 
because  trouble  was  experienced  with  the 
rockers  themselves  and  with  their  bear- 
ings, while  when  it  was  decided  to  use 
four  valve*  per  cylinder,  there  was  not 
too  much  room  for  the  rockers  and  their 
fulcrum  shaft.  Using  two  camshafts  to 
operate  the  sixteen  valves  enabled  the 
push  rods  between  cam  and  valve  stem 
to  be  made  very  small  and  light  so  that 
the  reciprocating  mass  for  each  valve 
was  a  minimum,  and  this  assists  accurate 
valve  working  at  very  high  engine 
speeds.  It  may  be  added  that  the  ob- 
ject in  using  four  valves  was  to  obtain 
the  desired  area  of  opening  with  the 
minimum  valve  weight, %and  that  every 
automobile  engineer  agrees  that  the  four- 
valve  construction  is  the  best  for  very 
high-powered  engines. 

Lessons  of  Racing 

At  the  conclusion  of  the  1913  racing 
season  in  Europe,  when  Peugeot  and 
Delage  with  very  similar  motors  had 
swept  the  board,  it  was  commonly 
thought  among  French  and  British  en- 
gineers that  the  Peugeot  construction 
was  really  an  advance  on  any  other.  So 
great  had  been  the  Peugeot  success  that 
their  competitors  were  ready  to  accept 
the  explanation  for  the  peculiar  con- 
struction given  above.  But  there  were 
some  who  held  to  the  courage  of  their 
own  convictions  and  among  these  were 
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the  designers  of  the  Mercedes.    It  would 
be  difficult  to  imagine  two  engines  more 
different  than  the  Peugeot  and  the  Mer- 
cedes used  in  the  Grand  Prix  race  in 
France  last  July;  the  former  followed 
the  previous  year's   design   almost  ex- 
actly, but  the  latter  was    an  adapted 
aeronautical  motor.    Instead  of  cast  iron 
cylinders  in  a  block,  it  had  pairs  of  cyl- 
inders all  steel,  made  up  from  a  combina- 
tion of  forgings  and  pressings  welded  to- 
gether.    It  had  four  valves  certainly, 
but  they  were  not  operated  by  two  cam- 
shaft*.    On  the  contrary  there  was  a 
rocker  shaft,  a  fairly  small  bevel  driven 
vertical  shaft,  and  all  the  features  of  de- 
sign which  the  Peugeot   men    had  dis- 
carded.   Neither  Peugeot  nor  Mercedes 
hud   any   valve   trouble   but   the  latter 
were  slightly  the  faster  car  and  their  en- 
gines turned  over  more  rapidly.  Allow- 
ing for  differences  in  tire  si  ate.  the  rel- 
ative engine  speeds  at  100  miles  per  hour 
were  3,123  for  the  Mercedes  and  2,620 
for  the  Peugeot.    These  speeds  do  not, 
of  course,  represent  the  maximum  revo- 
lutions attained  on  the  lower  gears  when 
hill  climbing,  while  both  cars  did  much 
more  than  100  miles   an    hour  on  the 
straights.    The  fact  that  the  average  en- 
gine speed  of  the  Mercedes  was  higher 
than  that  of  the  Peugeot  shows  that  it  is 
possible  to  use  rockers  and  a  bevel  driven 
overhead  camshaft,  but  just  why  this 
succeeded  on  the  German  car  and  not  on 
the  French  is  difficult  to  guess.   The  ob- 
vious difference  between  the  motors  was 
in  the  cylinders  and   it  has  been  sug- 
gested that  while  a  block  cast,  iron  cylin- 
der must  expand  unequally  the  steel  cyl- 
inders of  the  Mercedes  being  machined 
all  over  inside  and  out,  could  be  relied 
upon  to  expand  with  complete  regularity. 
This  would  perhaps,  mean  less  stress  on 
the  valve  mechanism.     It  seems  more 
likely,  however,  that  the  Germans  had 
discovered   the   best  material    for  the 
bevels  they  used  and  that  the  French- 
men had  not  done  so. 

With  Normal  Camshaft  Location 

If  we  except  the  Fiat  design,  the  most 
popular  form  of  overhead  valve  opera- 
tion is  certainly  the  long  push  rod  with 
the  camshaft  situated  in  the  crankcase 
as  usual.  This  has  been  used  very 
widely  in  Europe  by  all  nationalities  and 
many  thousands  of  cars  with  this  style 
of  motor  are  produced  each  year  in  this 
country.  Probably  the  output  of  the  two 
leading  American  makers  alone  is  almost 
equal  to  that  of  the  rest  of  the  world; 
if  some  of  the  very  small  motors  arc  ex- 
cluded it  certainly  is.  Yet  we  find  that 
the  users  of  overhead  valves  here  have 
had  comparatively  few  imitators.  Lately 
there  has  been  renewed  interest  in  this 
kind  of  motor,  and  this  has  undoubtedly 
received  a  stimulus  from  the  supremacy 
of  the  overhead  valve  in  European  racing 
engines,  but  any  who  are  considering  a 
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change  over  from  the  ordinary  pattern 
would  do  well  to  think  it  over  carefully. 

First,  the  machining  of  a  motor  with 
overhead  valves  is  more  expensive.  On 
the  cylinder  block  there  are  the  spaces 
to  bore  for  the  cages,  there  are  the  cages 
themselves  to  be  made,  there  are  the 
rockers  to  make,  there  is  the  rocker  shaft 
and  the  mounting  for  it.  Also  we  find 
that  the  encasement  of  the  overhead 
mechanism  calls  for  fresh  parts.  All 
this  is  additional  to  the  requirements  of 
the  pocket  type  engine,  for  the  camshaft 
is  no  cheaper  and  the  lower  end  of  the 
push  rod  system  has  to  be  almost  ex- 
actly like  that  required  for  the  opera- 
tion of  ordinary  valves.  Makers  who 
have  laid  down  plans  for  turning  out 
this  type  can  no  doubt  do  it  cheaply 
enough,  it  might  not  save  them  much  to 
change  over  to  the  pocket  motor,  but 
people  equipped  for  the  standard  form 
would  certainly  have  to  face  increased 
expenditure. 

Speed  of  Racing  Motors 

Next,  racing  experience — which  is  the 
ultimate  test — has  shown  that  extremely 
high  power  can  be  got  from  the  cheaper 
form.  It  must  be  remembered  that  the 
immense  power  of  racing  engines  is  ob- 
tained from  high  speed  of  revolution.  In 
the  Grand  Prix  in  France  last  year  the 
drivers  changed  to  a  lower  gear  if  the 
motor  speed  fell  below  2,000,  and  did  not 
change  up  till  it  was  between  3,000  and 
4,000  on  a  lower  gear.  At  such  speeds 
the  free  gas  way  given  by  the  overhead 
valves  and  the  better  thermal  efficiency 
of  the  system  can  tell,  but  motors  of 
this  sort  are  not  needed  for  every-day 
automobiles.  Quietness  is  much  more 
important,  and  it  is  not  easy  to  get  with 
the  long  push  rod  scheme  as  we  have  the 
trouble  of  difference  in  the  rate  of  ex- 
pansion of  the  cast-iron  cylinders  which 
get  fairly  hot  and  the  steel  rod  which 
keeps  fairly  cold.  Perhaps  it  would  be 
more  correct  to  say  that  quietness  with 
this  type  of  motor  is  more  difficult  to 
maintain,  rather  than  to  obtain,  since 
with  care  it  is  possible  to  adjust  the 
clearances  so  as  to  giv»  excellent  remits. 

Again,  as  was  pointed  out  in  describing 
the  Peugeot  experiments,  the  push  rod 
system  is  not  the  best  to  use  when  one 
wants  very  high  motor  power— at  least 
in  the  opinion  of  many  engineers  who 
have  tried  it — so  if  we  want  the  full 
benefit  from  the  overhead  valve  we  must 
go  straight  to  the  overhead  camshaft, 
and  it  needs  no  elaboration  of  argument 
to  show  how  expensive  that  is. 

Accessibility 

The  outstanding  advantage  of  the  long 
push  rod  pattern  of  motor  is  that  its 
valves  are  more  accessible  than  those  of 
any  other  kind  of  motor.  It  is  easy  to 
release  the  rocker,  easy  to  extract  the 
valve  complete  with  its  seating  and  so 
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it  is  easy  to  keep  the  valves  well  ground 
in,  and  in  an  efficient  condition.  Often 
it  is  possible  to  scrape  the  carbon  from 
the  head  of  a  motor  of  this  kind  without 
removing  the  cylinders,  as  sufficient  room 
is  given  when  the  valve  cages  are  out. 
These,  ruther  than  increased  power,  are 
the  advantages  of  overhead  valves  as 
viewed  by  the  average  automobile  owner. 

In  these  days  of  freedom  from  valve 
trouble  accessibility  is  not  so  important 
as  it  used  to  be  so  its  provision  is  not 
worth  a  very  heavy  increase  of  cost  in 
motor  construction. 

Lubrication  Troubles 

Another  difficulty  with  overhead  con- 
structions is  to  arrange  matters  so  that 
the  rockers  obtain  efficient  lubrication 
while  protecting  the  valve  stems  and 
cages.  It  is  important  that  there  should 
be  no  leakage  of  oil  into  the  valves  them- 
selves, as  such  will  cause  heavy  carbon 
deposit  in  a  place  where  it  is  especially 
troublesome.  It  is  also  equally  impor- 
tant to  properly  lubricate  the  rockers, 
because  otherwise  noise  troubles  will  be 
aggravated  greatly.  This  is  a  difficulty 
that  can  be  overcome,  and  it  is  only  men- 
tioned as  showing  that  yet  one  more 
thing  has  to  be  thought  of  when  laying 
out  an  overhead  mechanism. 

When  we  come  to  a  revision  of  design 
forced  by  other  circumstances  there  is 
more  reason  to  consider  overhead  con- 
struction, and  the  present  state  of  de- 
velopment of  the  eight-cylinder  motor 
seems  a  great  opportunity  for  obtaining 
the  thermal  efficiency  advantage  and  the 
advantage  of  very  much  greater  accessi- 
bility  without  a  big  increase  of  cost. 
With  the  eight  most  manufacturers  are 
in  the  position  of  creating  a  new  design 
altogether,  they  do  not  even  use  cylin- 
ders that  will  fit  another  motor.  This 
cuts  down  the  cost  of  using  a  new  valve 
scheme  enormously. 

Also  the  eight  is  difficult  to  construct 
so  that  the  valve  push  rod  adjustment  is 
really  easy  to  get  at,  and  with  the 
smaller  cylinders  of  the  eight  it  is  par- 
ticularly important  that  the  push  rods 
are  kept  in  proper  condition;  too  much 
clearance  may  easily  have  a  serious  ef- 
fect upon  the  power.  Between  the  cylin- 
der blocks  seems  to  be  the  ideal  place  for 
the  carbureter  the  ignition  and  even  per- 
haps the  generator  and  starting  motor, 
so  there  is  something  to  be  gained  on 
their  account  if  the  valves  can  be  got 
away  to  another  situation.  It  looks  as 
though  there  were  splendid  opportuni- 
ties to  devise  new  schemes,  even  to  ar- 
range the  crankcase  as  a  permanent  bed 
plate  in  the  frame.  It  would  be  out  of 
place  to  go  into  detail  here,  but  the 
writer  wishes  to  call  attention  to  the  fact 
that  the  automobile  engineer  whose  de- 
signing ingenuity  has  for  years  past 
been  held  in  check  is  now  offered  a 
chance  to  exercise  his  faculties  freely. 
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Spring  Brings  Unprecedented  Flood 
of  Car  Orders  to  Detroit  Factories 

Increasing  Sales  All  Over  the  Country  Reflect  Improved  Business 

Conditions — Eights,  Sixes  and  Fours  All  Selling  at  Record-Breaking 

Rate — Plants  Stepping  Up  Production — Some  Working  Night  and  Day 


By  L.  V.  Spencer 


DETROIT.  MICH..  April  H—  The  sun  is  shining  in  De- 
troit on  the  automobile  industry.  The  prediction  for 
April  is  that  orders  will  exceed  the  business  of  the 
name  month  a  year  ago,  and  then,  too,  practically  every  man- 
ufacturer expects  April  to  be  overshadowed  by  May  and 
June — an  outlook  which  was  not  entertained  so  strongly  at 
this  time  last  year. 

Car  Sales  Reflect  Improved  Condition 

To  a  keen  analyst,  the  reasons  for  a  startling  picking  up 
in  the  automobile  business  at  this  time  arc  plain,  and  are 
but  the  logical  outcome  of  conditions.  People  were  hoarding 
money  last  fall  when  business  conditions  were  uncertain,  but 
now  that  general  confidence  is  restored,  they  are  letting  go, 
and  buying  cars,  many  of  them  having  planned  to  do  so  be- 
fore, but  hesitating  until  they  were  sure  they  wanted  to 
spend  the  money. 

Another  reason  for  the  rush,  which  has  come  within  a  few 
weeks,  is  that  we  have  generally  experienced  a  better  spring 
than  last  year,  the  weather  being  brighter  in  most  sections 
of  the  country,  and  this  letting  the  roads  get  harder  earlier. 
Several  factories  can  cite  direct  results  of  this.  They  say 
that  the  dealers  and  salesmen  are  turning  the  cars  over  to 
buyers  almost  as  soon  as  they  arrive,  in  marked  contrast  to 
last  year  when  the  vehicles  sometimes  accumulated  before 
they  could  be  disposed  of. 

Several  manufacturers  who  have  big  fields  for  their  cars 
in  such  states  as  Kansas  and  Missouri  say  thut  these  com- 
munities have  not  opened  up  as  yet.  These  states  have  been 
under  snow  up  to  the  present,  but  a  few  warm  days  are 
expected  to  open  them  up  for  a  big  trade. 

Unexpected  Production  Activity 

Asked  as  to  production  conditions,  not  every  factory  in 
Detroit  will  talk  for  publication,  some  being  of  an  ultra-con- 
servative turn  of  mind.  But  when  assured  that  their  data 
will  not  be  published,  they  tell  of  striking  activity,  which 
they  confess  was  not  expected  this  year. 

Eight -Cylinders  Sell  Well 

The  eight-cylinder  contingent  is  very  busy,  and  their  out- 
puts are  meeting  expectations.  Cadillac,  the  pioneer,  has 
marketed  to  date  6,100  of  its  eight-cylinder  cars,  more  than 
100  of  them  being  in  their  home  city.  Before  the  close  of 
the  month,  Cadillac  expects  to  have  stepped  its  production 
up  to  125  cars  a  day.  It  i«  running  considerably  over  the 
hundred  mark.  One  day  last  week,  the  output  was  117.  to 
be  specific.  As  an  indication  of  the  gait  to  which  the  Cadillac 
factories  are  operating  now,  the  working  force  is  about  8,100 
men.  as  compared  with  a  maximum  of  7,000  to  7.500.  which 
was  the  most  it  ever  employed  in  the  rosiest  days  of  its  four- 
cylinder  cars. 

The  King  company,  second  to  come  out  with  an  eight,  re- 


ports that  the  greater  part  of  its  average  daily  output  of 
forty-rive  cars  is  of  the  eight-cylinder  type.  The  ratio  is 
about  three  fours  in  every  ten  cars  shipped.  On  this  basis, 
the  February  production  was  2X0  cars;  that  of  March  was 
close  to  400  cars.  Quantity  orders  are  reported;  the  English 
government  the  week  before  last  was  shipped  thirty-eight 
eight-cylinder  cars,  these  going  to  London  to  be  distributed 
for  war  purposes.  As  late  as  last  week,  sixteen  King  eights 
went  to  Russia  in  one  order. 

While  Claude  S.  Briggs,  head  of  the  Briggs-Detroiter 
company,  another  builder  of  eights,  would  give  no  figures  as 
to  production  at  this  time,  nevertheless  he  says  that  his  com- 
pany has,  for  the  last  6  weeks,  been  working  night  and  day. 
with  Sundays  no  exception.  The  eight  is  pushing  the  four 
in  his  estimation,  and  business  is  about  half  of  each  type 
of  car,  although  he  predict*  that  before  long  the  proportion 
will  be  74  per  cent,  eights  and  25  per  cent,  fours. 

4.500  Orders  on  Hand 

Naturally,  much  interest  attaches  to  the  doings  of  the 
Scripps-Booth  Co.,  whose  design  of  car  and  its  lightness 
along  with  the  best  of  appointments  are  somewhat  of  a  new 
thing  to  automobiling.  There  can  be  no  doubt  that  it  is 
taking,  for  its  shipments  are  now  better  than  te  n  cars  a  day, 
with  indications  that  production  will  get  up  to  100  cars  a 
week  in  another  week.  It  is  purely  a  matter  of  production 
with  this  company  as  over  4,500  orders  are  actually  on  hand 
with  some  500  of  them  for  immediate  shipment. 

Orders  Come  by  Wire 

The  Saxon  Motor  Co.  is  going  to  be  successful  with  its  six 
at  $785,  and  President  Harry  Ford  says  that  the  concern 
is  now  turning  out  seventy-five  cars  a  day,  fifty  of  which 
are  of  the  small  four-cylinder  design,  and  the  balanee  the 
new  six.  This  is  rapid  going  on  such  a  new  car,  as  the  first 
of  them  did  not  get  out  until  several  weeks  ago.  All  told  the 
Saxon  company  received  2.05a  orders  for  its  cars — fours  and 
sixes— during  March.  Since  the  first  of  this  year,  the  en- 
larged Saxon  plant  has  built  and  shipped  some  3,000  cars. 
President  Ford  read  us  a  telegram  that  will  serve  to  show 
how  things  are  moving.  The  Northwestern  Automobile  Co.. 
Minneapolis,  wired  that  the  six  demonstrator  had  arrived 
and  wanted  to  know  if  it  could  have  1,000  of  them  during  the 
next  .f  months. 

22  Per  Cent.  Ahead  of  Last  Year 

The  Hupp  Motor  Car  Co.  is  also  in  on  the  good  work 
March  this  year  was  22  per  cent,  ahead  of  the  same  month 
a  year  ago.  Just  now  the  Hupp  plant  is  working  for  a  pro- 
duction of  eighty  cars  a  day— this  has  not  quite  been  reached 
yet.  but  that  will  be  the  average  day's  output  before  the  end 
of  this  week.  It  is  about  seventy-five  a  day  now,  and  has 
been  since  the  latter  part  of  March.    It  is  no  small  matter 
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for  a  concern  to  step  its  production  up  even  five  cars  a  day. 

In  most  motor  departments  Hupp  is  working  a  night  shift 
to  keep  up.  In  March,  there  were  327  more  immediate  ship- 
ment cars  than  the  plant  could  (ret  out — that  were  carried 
over  into  April,  but  by  Saturday,  April  3,  320  of  these  had 
been  filled.  But  on  April  3,  at  the  close  of  business,  the 
books  showed  594  immediate  shipment  orders  to  In?  filled — 
April  business.  Here  are  some  figures  showing  orders  re- 
ceived on  the  dates  (riven:  March  30.  eighty-six;  March  31. 
forty-five;  April  1,  392;  April  2,  101;  April  3,  fifty-eiKht. 
All  of  these  were  not  for  immediate  shipment. 

raise  is  also  in  the  van.  The  production  here  for  Jan- 
uary, February  and  March  is  about  700  cars  ahead  of  the 
same  period  a  year  ago,  this  despite  the  fact  that  due  to  the 
cars  being  of  higher  price — the  new  six  replacing  the  former 
lower-priced  four  now  discontinued — the  value  of  product 
■was  greater.  Last  year  the  April  production  was  1,400  cars, 
and  J.  P.  Bourquin,  general  manager,  states  that  the  same 
output  will  be  adhered  to  this  April.  He  says  further  that 
it  looks  as  if  it  will  hold  up  for  May  and  June  also;  that  last 
year  a  dropping  off  was  foreseen  for  the  months  following 
April,  but  this  season  such  is  not  indicated.  The  Paige  Com- 
pany is  turning  out  from  forty-five  to  fifty  cars  a  day,  and 
there  are  about  three  sixes  to  every  two  fours. 

5,000  Orders  for  Small  Fours 

The  Regal  company,  also  an  eight-cylinder  adherent,  has 
not  as  yet  commenced  production  on  this  type,  its  plant  work- 
ing on  four-cylinder  business,  according  to  Fred  Haines, 
president.  This  week  the  production  is  twenty  cars  a  day, 
but  he  confidently  expects  to  get  this  in  shape  for  a  fifty 
ear-a-day  output  in  the  course  of  2  weeks.  This  is  on  the 
basis  of  two-thirds  small  fours  and  one-third  the  larger  four. 
There  are  over  5,000  orders  on  Regal's  books  for  the  small 
fours  for  immediate  shipment,  President  Haines  says,  prov- 


ing that  the  demand  for  this  type  is  still  very  strong  despite 
the  eight. 

Regal  eights  will  begin  to  come  through  about  April  15,  and 
between  that  time  and  August  1,  the  concern  expects  to  build 
1,000  of  them  on  u  ten-a-day  schedule.  As  an  indication  of 
how  Regal  is  moving,  some  1,000  letters  were  received  today 
on  car  selling  matters. 

To  Double  Daily  Production 

Dodge  Bros,  are  doing  considerably  better  than  100  cms 
a  day  now.  The  intention  is  to  put  the  production  up  to  200 
cars  a  day  and  preparations  are  under  way.  One  day 
not  long  ago,  139  were  built,  and  this  varies  somewhat  from 
day  to  day.  There  are  now  about  7.500  men  on  the  Dodge 
pay-roll,  as  compared  with  about  half  this  number  in  the 
days  when  Dodge  Bros,  were  not  car  builders. 

These  statistical  reports  are  not  for  every  plant,  as  will 
be  seen.  Several  of  the  hig  ones  such  as  Maxwell,  Packard. 
Studehaker,  Chalmers  and  Hudson  did  not  care  to  talk. 

However,  Maxwell,  for  instance,  is  doing  big  things.  One 
day  last  week,  the  production  was  429  cars,  and  the  average 
is  not  far  below  that  number.  Studebaker  is  enjoying  ex- 
cellent business,  as  is  Chalmers  which  is  now  engaged  in  its 
biggest  shipments  of  the  year.  Likewise,  Hudson  is  prac- 
tically sold  out,  and  Packard  is  "saying  nothing,  but  sawing 
wood." 

Just  for  variety,  Ford  has  been  forgotten  for  the  moment. 
There  is  little  use  comparing  its  output  with  that  of  any 
other  factory,  because  there  is  no  plant  in  the  world  that 
can  show  up  to  advantage  when  wo  start  out  by  saying  what 
Ford  is  doing.  The  mammoth  plant  had  the  biggest  month 
in  its  history  during  March.  The  production  was  43,829  cars. 
March  has  27  working  days,  so  the  average  per  day  was  1.623 
cars.  It  looks  as  though  the  Ford  buyers  will  get  the  rebate 
promised  if  production  reached  300,000  cars  by  August  1. 


Statistics  Sell  Cars  to  Central  Illinois  Farmers 


"D  LOOMINGTON,  ILL.,  April  5— Illi- 
-D  nois  farmers  are  in  a  receptive 
mood  when  called  upon  by  automobile 
salesmen  this  spring.  Men  who  sell  cars 
are  agreed  that  never  before  in  their 
experience,  has  it  been  so  easy  to  inter- 
est the  agriculturists,  as  this  year. 
Here  in  Bloomington,  which  expects  to 
win  the  record  for  the  largest  distribu- 
tion of  cars  of  any  city  in  Illinois,  out- 
side of  Chicago,  the  salesmen  are  taking 
Krain  quotations  in  one  hand  and  a  cat- 
alogue in  another.  They  are  pointing  out 
to  the  farmers  that  it  requires  but  747 
bushels  of  wheat  to  buy  a  $1,100  auto- 
mobile this  spring  whereas  a  year  ago, 
it  required  1,155  bushels.  They  are 
also  showing  the  farmers  that  this 
spring,  it  will  require  but  1,920  bushels 
of  oats  to  secure  a  car  while  a  year 
ago,  2,685  bushels  were  necessary.  Then 
the  prospect  is  informed  that  Brad- 
street's  report  showed  that  in  a  recent 
week,  7.358,220  bushels  of  wheat  were 
exported  from  the  United  States,  while 
in  the  corresponding  week  a  year  ago, 
the  figures  were  only  2,947,966.  Dur- 
ing the  same  week,  this  country  ex- 
ported 16,713,424  bushels  of  corn,  while 
in  the  same  week  a  year  ago  the  cx- 
portations  were  but  1,963,352.  These 
arguments  are  proving  effective  and  can 
be  utilized  by  any  salesman  in  Illinois. 


In  the  Central  Illinois  territory,  90 
per  cent,  of  the  cars  sold  this  spring  are 
going  into  the  hands  of  active  or  re- 
tired farmers.  The  men  who  till  the 
soil,  appear  to  be  in  a  position  to  in- 
dulge in  cars  and  most  of  them  are  not 
backward  about  doing  so.  It  is  pointed 
out  without  possibility  of  contradiction, 
that  every  farmer  in  central  Illinois, 
owning  a  100-acre  tract  and  farming  it 
with  reasonable  success,  can  afford  to 
own  a  car  when  the  price  of  grain  is 
taken  into  consideration.  Financial 
experts  are  confident  that  the  farmers 
will  be  prosperous  for  the  next  few 
years  at  least.  Even  after  the  conclu- 
sion of  hostilities  in  Europe,  it  will  re- 
quire a  long  time  before  the  farms 
abroad  can  be  restored,  horses  and  im- 
plements replaced,  and  agriculture  re- 
stored to  the  same  footing  as  prior  to 
the  war.  This  means  that  the  neutral 
countries  must  furnish  the  supply  of 
grain  temporarily  at  least  and  the  Uni- 
ted States  promises  to  be  in  a  position 
to  supply  the  bulk  of  the  demand. 

$1,000  Is  Maximum  Price 

While  the  rush  is  on  for  ears  in  cen- 
tral Illinois,  all  dealers  are  actively  en- 
gaged in  attracting  patrons.  It  is  ap- 
parent, however,  that  $1,000  is  the 
maximum  price  that  will  be  paid  in 


this  territory.  The  city  buyers  are 
friendly  to  the  higher-priced  cars  but 
to  the  average  farmer  they  are  tabooed. 
The  Ford,  Maxwell,  Dodge,  Overland, 
Reo,  Oakland  and  Studebaker,  are  the 
popular  cars  in  central  Illinois,  and 
some  of  these  lines  are  already  report- 
ing a  shortage. 

Truck  Progress  Slow 

While,  perhaps,  ahead  of  the  game 
in  the  number  of  passenger  cars  in 
service,  central  Illinois  has  been  some- 
what backward  about  investing  in 
trucks.  Progress  has  been  slow,  due 
largely  to  the  road  conditions  and  the 
knowledge  that  during  a  large  propor- 
tion of  the  year,  the  highways  are  not 
passable  to  motor  vehicles  when  loaded. 
In  the  smaller  towns,  without  pave- 
ments, the  motor  wagons  are  an  un- 
known quantity  and  probably  will  be 
for  many  years  to  come.  Bloomington 
is  gradually  growing  into  the  use  of 
motor  trucks  and  the  leading  bus  line 
companies  have  displaced  horses  with 
motor  baggage  wagons   and  taxicabs. 

Farm  conditions  in  Illinois  this 
spring,  are  idenl  for  the  first  time  in 
many  years.  All  of  this  means  pros- 
perity for  the  men  who  sell  automobile" 
and  they  will  reap  alongside  of  the 
farmers  in  the  harvest  next  fall. 
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Dairy  Wealth  Will  Buy  20,000  Cars  in 

Wisconsin  for  1915 

13,500  Farmers  Out  of  180,000  Own  Cars — Great  Market 
Just  Opening—  18,500  Cars  Sold  in  the  State 
for   1914  — Money    Plentiful   and   Conditions  Improving 

By  Leonard  E.  Meyer 


MILWAUKEE,  WIS.,  April  a— The 
milch  cow  is  responsible  for  the 
great  wealth  of  the  Badger 
State.  It  has  given  Wisconsin  first  rank 
among  the  commonwealths  of  America  as 
a  dairy  state.  It  has  made  it  possible 
for  13,500  farmers  in  Wisconsin  to  own 
automobiles.  It  will  make  possible  in 
1915  a  sale  in  rural  districts  of  not  less 
than  5,000  cars  out  of  the  total  of  20,000 
machines  which  Wisconsin  dealers  expect 
to  distribute  in  this  state  this  year. 


Wisconsin  KeK>i)t  rat  ions  and  Fees  for  3 
Years 


splendid  crops  of  1914  and  the  ( 
dividend  which  the  dairy  industry  r.j- 


Vehicle         Fee  1912 

Automobile*  ..    $5  24,578 

Motorcycles  .  .  %'-  4.06" 

Dealers   $10  1.052 


1913  1914 

34.6415  &3.1  *0 
6,120  7,880 
1,393  1,202 


Total  revenue.   ..  $141,530  $159,400  $293,680 

Wisconsin's  Wealth— 1911  Tax  Statistics 

Total  lax  levy   $32,610,975 

AwrnF.il  valuation    4. 718. 108.684 

Livestock  Statistics  for  Wisconsin 


180.000  Prosperous  Far 

Because  of  their  prosperous  dairy 
business  Wisconsin  farmers,  who  number 
180,000,  will  this  year  be  one  of  the  most 
prolific  sources  of  business  for  the 
builder  of  motor  vehicles.  In  the  final 
reckoning  by  the  factories  and  their  deal- 
ers, the  position  of  Wisconsin  as  the  rich- 
est and  most  productive  dairying  state 
in  the  Union  makes  a  conspicuous  factor. 
To  one  who  has  studied  the  situation  at 
first  hand  and  with  a  raft  of  statistics 
at  hand,  it  appears  that  the  dealers  do 
not  reckon  sufficiently  high  when  they 
enumerate  Wisconsin's  rural  absorption 


Anlmali  Number 

Horxcs    678,000 

Mules    3.000 

Milch    cows   1,626,000 

Other  cattle   1,216.000 

Sheep    .    781,000 

Swine    2, 2.'.. -..ooo 


Value 

$92.355, 000 
381,000 
96.747, 00(1 
33.6&3.0OO 
3.905,000 
27,060.000 


$254,131,000 


of  1915  cars  at  5,000.  Results  may  bear 
out  an  estimate  of  7,500  or  even  10,000. 

As  well-posted  men  see  the  situation, 
Wisconsin  will  take  not  less  than  20,000 
cars  in  1915,  and  approximately  one-half 
of  these  will  go  on  the  farm  because  the 
city  man's  resources  at  this  period  do  not 
begin  to  compare  with  the  resources  of 
the  farmers  of  Wisconsin,  due  to  the 


Wisconsin  Car  Registration  and  Population  by  Counties 


1910, 

County  People 

Atlanta    8.604 

Aahlund    21.965 

Ititrroti   29,1 1 4 

Bayfield    15.987 

Brown   54,098 

Buffalo    16.006 

Burnett    9,026 

Calumet    16,701 

Chippewa    32.103 

Chirk   30.074 

Columbia    31,129 

Crawford     16,288 

Don,.    77.43:. 

Dodge    47.436 

Boot    ...  18.711 

DouKliia      47,422 

r>unn   2.".. 260 

Kau  Claire   J~  " 

Florence   

Fond  <lu  Lac  


Grant 


51.610 
6.78  2 
39,007 


Green                            ...  21.64 1 

Green  Bake   15,491 

Iowa    22,497 

Iron   8,306 

Jackson    17.075 

Jifr.lHi.Il    34,306 

Juneau    19,56!) 

Kenosha    32,929 

Kewaunee   16. 7M 

Ba  Crosse   43,996 

Lafayette   20.07". 

l^.i. ►.•l.i.l,.    17,062 

Lincoln    1 9,064 

Manitowoc    14.97S 

Marathon    55,054 


1914, 
Car* 

105 
169 
497 
106 
853 
367 
118 
566 
607 
498 

sr.  3 
m 

2,722 

1.498 
2S3 
424 
510 
572 
52 

1,588 
44 

1,270 
S19 
429 
602 
3  4 
258 
970 
196 
746 
325 
942 
514 
205 
226 

1.020 
7mi 


1910, 

County  People 

Marinette    33.S12 

Maniuette   10.741 

Milwaukee    433.18" 

Monro*   28,881 

Oconto    25.657 

Unelda    11.433 

Outagamie    49.102 

Oxaukee    17.123 

Pepin    7.577 

Pierce    22.079 

Bolk    21.367 

Portage    30,945 

Price    13,795 

Racine    57,424 

Richland    18.809 

Hock    55.538 

Ru«k    11.160 


St.  Croix 

Sauk   

Sawyer   

Shawano  .  .  . 
Shchoygan  . . 

Taylor   

Trempealeau 

Vernon   

Vila*   

Walworth  .  . 
Washburn  . 
Washington  . 

Waukesha    37.100 

Waupaca    32.872 

Waushara   .  1».8K« 

Winnebago    62,116 

30.5S3 


25.910 
32.8  69 
6.227 

31.884 

:.4,sss 

13,641 
22,928 
28,116 

6,019 
29,614 

8,196 
23,784 


1'°3? 


Wood 


Total   2.333. 860 


53.1  SO 


Just  Beginning  to  Buy  Cars 

Wisconsin  farmers  have  hardly  bec- 
to  buy  motor  cars.  Alex  J.  Cobban  of  the 
secretary  of  state's  office  figures  thi: 
13,500  of  the  53,180  cars  registered  c 
Wisconsin  by  private  owners  in  1814  bt- 
longcd  to  farmers.    He  estimates  that ; 

1913,  about  6,750  of  the  34,646  car- 
registered  were  on  the  farms.  He  .«)• 
the  comparatively  richer  state  of  '.f- 
farmer  as  against  the  city  dweller  it  th> 
time  means  that  the  100  per  cent  in 
crease  in  rural  registrations  will  be  ft 
ceeded,  and  that  7,000  to  8,000  cars  owre 
by  farmers  can  be  expected  to  be  »d.i*-. 
this  year. 

18.500  New  Cars  in  1914 

Wisconsin  took  18,534  new  car-  • 

1914.  The  1913  registration  of  priv»t, 
owners,  amounting  to  34,646,  jumped  i 
53,180  in  1914,  an  increase  of  more  tkw 
50  per  cent.  And  this  in  the  face  of  <« 
of  the  most  depressing  periods,  i.iin>- 
trially  speaking,  in  the  history  of  tht 
state. 

When  the  secretary  of  state  of  Wiston- 
sin  made  his  contract  for  1914  license 
plates,  the  figure  was  45,000,  beinc  hurt 
on  a  34,646  registration  in  1913.  Before 
the  year  was  half  over  the  supply 
run  out  and  8,161  additional  sets  t'. 
plates  had  to  be  purchased  to  supply  th> 
demand  up  to  the  close  of  attivi:i«>" 
Last  fall  the  secretary  placed  an  or«V 
for  70,000  sets  of  plates,  which  roe»r-' 
that  he  figures  16,839  new  cars  will 
registered  in  1915.  If  the  secretary  i: 
as  poor  a  gueascr  this  time  as  be  *»• 
last,  the  emergency  supply  beiv  *' 
same,  Wisconsin's  1915  registratiw  •»>' 
be  more  than  75,000. 

Why  a  Dairy  State 

Critics  have  often  wondered  w»J 
state  of  Wisconsin,  with  its  enorr- 
agricultural  and  mineral  resource*. 
only  half  as  many  cars  as  lei" 
14,000  less  than  Indiana,  and  lefs  * 
other  adjoining  states.  Without 
ing  to  disparage  in  the  least  1 
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teristic  tenacity  and  conservatism  of  the 
Teutonic  race,  it  would  seem  that  the 
answer  can  be  found  in  this:  Of  the 
2,500,000  people  in  Wisconsin  today,  ap- 
proximately 1,000,000  are  German  born 
or  of  German  origin.  Thirty-three  per 
cent,  of  the  population  of  Wisconsin  is 
native  American  stock.  Forty  per  cent, 
is  German.  Twenty-nine  per  cent,  is 
divided  among  Norwegians,  Swiss,  Eng- 
lish, Canadians,  Irish,  Bohemian,  Bel- 
gian, Austrian,  Polish,  Dutch,  Finns, 
Danes  and  Italians. 

The  peculiar  character  of  the  popula- 
tion of  the  state,  however,  is  a  powerful 
factor  in  determining  the  cause  of  the 
immense  dairy  industry.  Wherever  a 
population  map  shows  Germans,  Swiss 
and  Danes  thickly  settled,  a  dairy  survey 
map  shows  a  predominance  of  creameries 
and  cheese  factories.  It  is  their  inherit- 
ance. The  fact  that  the  Norwegians, 
who  are  second  in  number  to  the  Ger- 
mans, have  not  generally  taken  to  dairy- 
ing, but  prefer  to  raise  tobacco,  indicates 
that  dairying  is  not  acquired  as  a  result 
of  Wisconsin  influences. 

47  People  Per  Car 

Last  year's  registration  of  53,180  shows 
exactly  that  number  of  cars  distributed 
among  approximately  2,500,000  people, 
or  a  ratio  of  about  1  to  47.  A  glance  at 
the  list  of  sparsely  settled  counties  in  the 
wilds  of  northern  Wisconsin  shows  few 
automobiles.  For  2  years  a  monumental 
effort  has  been  under  way  to  develop 
these  sections,  and  the  campaign  is  al- 
ready bearing  fruit.  There  are  several 
counties  having  less  than  100  cars  and 
a  few  under  50.  The  splendid  system  of 
state  aid  highway  construction  in  Wis- 
consin has  reached  these  districts  and 
just  as  sure  as  the  automobile  follows  the 
good  road,  when  it  does  not  actually 
inspire  good  road  work,  so  will  these  dis- 
tricts during  1915  and  coming  years  in- 
crease their  car  population,  and  in  a 
much  greater  proportion  than  the  more 
thickly  settled  portions. 

$260,000,000  in  Livestock 

State  distributors  who  do  business 
from  Milwaukee  are  almost  unanimous 
in  predicting  that  1915  sales  will  make 
their  mark  on  the  basis  of  farmer  trade. 
The  farmer  has  money;  that  is  positively 
indicated  by  the  vast  gain  in  deposits 
shown  by  country  bank  reports  this 
month.  The  farmer  has  been  a  good 
customer  of  the  automobile  builder,  but 
only  the  surface  has  been  scratched. 
The  income  from  $260,000,000  worth  of 
livestock  this  year  and  last  will  make 
expenditures  of  $500  to  $1,200  for  cars 
a  drop  in  the  bucket.  The  worth  and 
value  of  mechanical  appliances  on  the 
farm  haa  long  ago  been  demonstrated 
and  with  it  an  ever-growing  estimate 
of  the  economy  of  the  motor  car  on  the 
farm  inculcated.  The  college  of  agri- 
culture of  the  University  of  Wisconsin, 


of    Wisconsin    Citlea  Over 
10,000 

City  Population 

Ml  Iwaukee.  .  .  .  -   41».>'>r,4 

Racine    44,528 

Superior    44,344 

Ushkosh    35.097 

tji  Crosse   3 1 ,367 

Madison    29,468 

Kenosha    29,06: 

Green  Buy   28.064 

Sheboygan    27,863 

Fond  du  Lac   20,367 

Eau  Claire    18.647 

Wauaau    IK.3S2 

Appleton    .  17.492 

Beloit    17.122 

Marinette    14.610 

Janes  vllle   14. 19", 

Manitowoc  13,563 

Aahland    11.594 

Total   S34.789 


with  its  excellent  extension  service,  has 
seen  to  that  Its  bulletins  even  today 
concern  themselves  as  much  about  the 
care,  repair  and  maintenance  of  auto- 
mobiles as  about  farm  machinery. 

Wisconsin  was  the  center  of  the  epi- 
demic of  foot-and-mouth  disease  during 
the  past  winter.  But  the  losses  occa- 
sioned by  the  wholesale  slaughter  of 
cattle  are  insignificant  compared  with 
the  total  value  of  all  cattle  owned  in  the 
state. 

Unfortunately  the  state  law  providing 


for  automobile  registry  does  not  give  the 
secretary  of  state's  office  sufficient  leeway 
to  undertake  a  statistical  digest  of  pres- 
ent registrations  by  names  of  makes. 
Naturally,  the  Ford  predominates,  both 
in  city  and  country.  Overland,  Buick, 
Maxwell  and  Studebaker  follow  in  the 
low-priced  car  sales.  Case  and  Mitchell, 
Wisconsin  products,  make  a  surprising 
showing  in  the  medium-priced  car  line. 
Rough  estimates  give  an  average  value 
of  $900  per  car  in  Wisconsin. 

33.575  Cars  Registered 

So  far  this  year,  or  on  March  31, 
to  be  exact,  the  Wisconsin  registration 
is  33,575  with  more  coming  at  800  per 
day.  This  is  more  than  half  of  the  en- 
tire 1914  registration.  A  year  ago  at  this 
the  private  owners'  registry 
I  to  only  17,250. 

Money  la  Plentiful 

The  past  winter  has  been  ideal  from 
the  crop  growers'  standpoint;  the  banks 
are  filled  with  farmers*  money;  the  dairy 
herds  are  ready  to  produce  a  wealth 
greater  than  during  last  year,  so  it  is 
reasonable  to  expect  the  farmer  of  Wis- 
consin to  be  the  prime  factor  in  car 
buying  for  1916. 


1  Car  Per  39  People  in  Ohio— Registra- 
tion by  Counties 

/^OLUMBUS,  O.,  April  3 — According  to  statistics  compiled  by  State  Registrar  of 
Automobiles  W.  H.  Walker,  120,296  automobiles  and  trucks  ore  owned  in  the 
eighty-eight  counties  of  Ohio,  the  total  population  as  reported  in  the  1910  census  be- 
ing 4,696,861,  or  thirty-nine  people  for  every  car  and  truck  owned  in  the  state.  The 
report  of  registrations  by  counties  follows: 


1910. 
People 

  24,755 

  56,580 

  22,975 

  59,547 

  47,795 

  31.24* 

....  76,856 
24,832 

  15,761 

  26.3.r.  1 

Clark    66.435 

Clermont    29,551 

Clinton      23,680 


County 
Adams  . . 

Allen   

Axhlund 
Ashtabula 
Athens  . . . 
Auglnlse  . 
Belmont 
Brown   .  .  . 
Carroll 


76,619 


Columbia 
Coshocton 
Crawford 
Darke  .... 

Cuyahoga    637,429 

Defiance    24.498 

Delaware   27.lt 2 

Krle    38,327 

Fairfield    39.201 

Fayette    21,744 

Franklin    .  ,     221,567 

Fulton    23.914 

Gallia    25.745 

Geauga   14,670 

Greene    29.733 

Guernsey    42.716 

Hamilton    460,732 


Hancock 
Hardin  . . 
Harrison 
Henry  ..  . 
Highland 
Hocking  . 
Holmes  , 
Huron  . . . 
Jackson 
Jefferson 
Knox  .... 

Lake  

Lawrence 


S7.S60 
30,407 
19,076 
25,119 
28,711 
23.650 
17,909 
3  4,206 
30.79  1 
65,423 
30.1  M 
22.927 
39.ISS 

55.59,1 

.10.014 


1914. 
Cars 

253 
1.74C 

a  20 

1.371 
698 
819 
968 
349 
280 
694 

1,556 
325 
687 

'•si? 

i:S,! 

19.260 
861 
708 
943 

1.859 
637 

MM 

1,036 
218 
366 
764 
631 

7.S42 

1,589 

1.078 
414 

1.015 
580 
347 
352 

1.118 
242 

1.024 
863 
85< 
.134 

1.552 
722 


1910, 

County  People 

Lorain     76.037 

Lucas   192,738 

Madison    19,902 

Mahoning    116,151 

Marlon    33.971 

Medina      23.598 

Meigs    25.594 

Mercer    27,536 

Miami    45.047 

Monroe                        .    24,244 

Montgomery    163,763 

Morgan    16.097 

Morrow    16,815 

Muskingum    57.488 

Noble    18.601 

Ottawa                                .  22.360 


Paulding 
Perry  . . . 
Pickaway 
Pike  .... 
Portage  . 
Preble 
Putnam  . 
Richland 
Ross 

Sandusky 


22.730 
35.396 
26.158 
15.723 
30,307 
23.834 
29.972 
47.667 
40.ii>;* 
35.171 


Scioto    48.463 

Seneca    42.421 

Shelby     24.663 

Stark                                    .  122,987 

Summit    108,253 

Trumbull    52.766 

TuscarawuK    57,035 

Union    21,871 

Van  Wert    29.119 

Vinton    13.098 

Warren    24.497 

Washington   45.422 

Wayne    38.058 

Williams    25,198 

Wood    46.330 

Wyandot    20,760 


1914. 
Care 

1.808 
5.425 
693 
3.721 
LIM 
735 
281 
SSI 

if; 

4.543 


182 

685 
747 
6S5 
863 
135 
779 

1.051 
8R7 

1.132 
860 

1.261 
698 

1.597 
808 

3.440 

3.951 

! 

1,113 
633 
966 

71 
562 
560 
1.006 
1.247 
1.880 
746 


Total 


4,696,861  120,196 
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Piston  Ring  Problems — Defends  Compound 
Type — Eliminating  Glare  from  Headlights 


ST.  LOUIS,  MO. —  Editor  The  AitoMubile:— The  writer 
ia  much  interested  in  the  rather  lengthy  dissertation 
on  piston  rings  which  appeared  in  The  Automobile 
for  February  25.  Some  admissions  by  Mr.  Knderbrock  were 
very  agreeable  but  the  writer's  experience  in  this  branch  of 
the  automobile  industry  makes  it  necessary  for  him  to  take 
exception  to  some  of  Mr.  Enderbrock's  version*. 

Mr.  Knderbrock  admits  in  the  first  few  lines  of  his  letter 
that  the  compound  angular  section  ring  is  the  most  efficient 
and  for  that  reason  this  type  of  ring  was  used,  yet  he  winds 
up  his  paper  with  all  his  conclusions  pointing  to  the  older 
and  most  obsolete  concentric  single-piece  ring  as  his  ideal. 
Surely  either  Mr.  Enderbrock.  or  the  combined  opinion  of 
hundreds  of  automobile  engineers  of  the  present  day,  is 
wrong.  There  was  a  time  when  the  single  concentric  ring 
universally  but  the  irresistible  process  of 
relegated  this  construction  to  the  back- 
ground, to  make  way  for  the  eccentric  and  even  better  con- 
struction— the  compound  angular  section  ring. 

Uniform  Radial  Pressure  Required 

The  first  and  most  essential  requirement  in  a  piston  ring  is 
that  it  must  exercise  a  uniform  radial  pressure  from  its  cen- 
ter against  the  cylinder  walls  at  every  point  in  its  circum- 
ference. This  is  impossible  with  a  single  concentric  ring.  It 
is  useless  to  have  a  pressure  acting  on  the  cylinder  wall  at 
one  point  stronger  than  at  another  point,  for  if  the  pressure 
at  the  heavy  point  i«  correct,  the  pressure  at  the  light  point 
is  not  sufficient  and,  conversely,  if  the  pressure  at  the  light 
point  is  sufficient,  there  is  a  great  loss  of  power  in  friction 
at  the  point  where  the  pressure  is  heavier.  It  is  further 
essential  to  have  the  rings  fit.  that  is,  to  a  very  close  limit  to 
the  bottom  of  the  piston  head  groove  so  as  to  eliminate  any- 
large  gap  beneath  the  ring,  thereby  insuring  an  oil  film 
behind  the  ring. 

The  concentric  ring  has  one  point  to  its  credit,  and  that 
is,  because  of  its  concentric  form  it  has  the  same  thickness 
all  around,  which  makes  it  possible  to  fit  the  ring  very  closely 
to  the  bottom  of  the  piston  head  groove  It  also  has  the  ad- 
vantage of  a  wide  uniform  bearing  on  the  side  of  the  piston 
grooves.  The  one  great  defect,  however,  which  serves  to  dis- 
qualify it  for  use,  is  that  at  no  point  in  its  circumference 
does  it  have  the  same  pressure  against  the  cylinder  walls, 
and  the  result  of  such  ring  action  is  obvious. 

The  Eccentric  Construction 

In  the  eccentric  ring  the  above-mentioned  defect  is  elim- 
inated to  a  great  extent  by  varying  the  thickness  of  the  ring 
at  different  points,  and.  by  doing  so  we  vary  the  stresses  at 
the  different  sections,  so  that  the  tension  at  these  sections, 
which  is  proportional  to  the  stresses,  is  uniform.  Assuming 
that  the  eccentric  ring  gives  us  uniform  tension  at  all  points 
we  sacrifice  the  broad  uniform  bearing  on  the  sides  of  the 
groove  and  since  this  is  a  very  important  feature  we  cannot 
consider  the  eccentric  ring  the  ideal  construction. 

Advantages  of  Concentric  Rings 

It  can  be  clearly  seen  that  the  concentric  ring  has  in  its 
favor  the  wide  uniform  bearing  on  the  sides  of  the  slot  but 


has  the  disadvantage  of  lacking  uniform  radial  pressure.  The 
eccentric  ring  has  the  advantage  of  a  uniform  radial  pressure 
but  fails  with  its  bearing  on  the  piston  grooves,  since  ec 
centric  construction  necessitates  a  varying  thickness  through- 
out. If  two  concentric  rings  having  equal  sections  are  placed 
one  within  the  other  with  the  openings  opposite  or  at  180 
degrees,  it  matters  not  where  the  weakness  is  on  either  ring 
since  the  weak  point  of  one  ring  being  in  contact  with  the 
strong  point  of  the  other  and  vice  versa,  the  radial  tension 
is  bound  to  average  up  in  a  uniform  manner.  By  this  means 
a  uniform  radial  tension  is  obtained  and  by  the  use  of  con- 
centric construction  in  both  rings,  the  wide  uniform  bearing 
on  the  sides  of  the  groove  is  secured.  This  construction  is 
indeed  the  last  word  in  piston  ring  design  and  certainly 
proves  its  superiority  in  actual  practice.  Other  details 
as  closing  the  slot  and  the  like  arc  only  minor  features 
have  no  direct  bearing  on  the  fundamental  features  of  an 
ideal  ring. 

Mr.  Enderbrock  mentions  that  if  a  compound  ring  is  al- 
lowed to  become  rusty  where  the  two  halves  intersect,  the 
spring  action  is  retarded  due  to  friction  between  the  cor- 
roded parts.  This  may  be  true,  but  the  writer  has  never 
found  a  piston  ring  corroded  or  rusty  where  the  engine  has 
been  run  any  length  of  time  or  any  oil  used  at  all.  The 
carbon  deposit  which  is  often  found  behind  and  about  rings 
has  absolutely  nothing  to  do  with  the  piston  ring  itself.  If  a 
piston  is  improperly  designed  and  poorly  cooled,  the  small 
film  of  oil  which  is  always  present  in  and  about  a  ring  will 
surely  be  flashed  into  a  gas  and  the  remaining  carbon  de- 
posited thereabout.  If  a  piston  is  properly  made  and  prop- 
erly cooled  one  could  keep  the  rings  flooded  in  oil  and  never 
find  any  carbon  as  long  as  the  oil  did  not  get  up  into  the  fir- 
ing chamber.  Piston  rings  which  have  allowed  oil  to  pass 
freely  into  the  combustion  chamber  have  been  found  to  be 
absolutely  free  of  carbon,  and  yet  the  combustion  chamber 
and  parts  thereof  were  heavily  coated  with  carbon. 

A  Question  of  Material 

Mr.  Enderbrock  makes  a  statement  that  the  compound 
ring  gives  wonderful  results  for  a  short  time  but  that  the 
efficiency  decreases  with  age.  That  is  a  question  of  mi 
tcrial  and  not  of  construction.  If  the  proper  material  is 
used  in  a  piston  ring  it  should  be  just  as  efficient  after  it  haL 
been  used  for  a  time  as  it  was  when  new,  neglecting,  of 
course,  the  slight  wear  which  must  be  expected  with  any  con 
struction.  There  is  also  no  reason  why  the  double  compound 
ling  should  wear  any  faster  than  the  ordinary  ring;  it 
should  not  wear  as  fast,  because  even  though  the  pressure 
may  not  be  any  greater  than  the  ordinary  ring,  this  pressure 
is  uniformly  distributed  *nd  the  wear  will  also  be  better 
distributed. 

A  Test  by  Air  Compressor 

One  of  the  largest  manufacturers  in  the  country  ran  an 
extensive  test  on  the  improved  type  eccentric  and  the  com 
pound  angular  section  ring.    He  used  a  special  air  compre* 
sor  for  this  test,  his  reason  being  that  in  a  gas  engine  if 
the  rings  have  a  slight  leak  each  Btroke.  it  is  hard  to  de 
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termine  it,  since  each  cycle  of  a  gas  engine  clears  the  boards 
for  a  new  one  and  small  leakage  errors  are  hard  to  detect. 
In  the  special  compressor,  every  loss,  however  small,  is  reg- 
istered in  the  tank  and  at  the  end  of  5,000  revolutions  or 
more,  all  these  little  leaks  which  occurred  at  each  stroke  are 
summed  up  and  show  clearly  on  the  tank  gouge  in  their  truo 
light.   Fig.  1  shows  the  results  of  the  test. 

This  test  shows  clearly  the  superiority  of  the  compound 
angular  sectioned  ring  over  its  predecessor,  the  eccentric 
ring.  The  test  was  conducted  independent  of  the  writer  or 
any  ring  manufacturer  and  was  run  for  the  users'  own  satis- 
faction.— A.  J.  Mummert,  Engineer,  McQuay,  Norris  Mfg.  Co. 

Bend  Headlight  Supports  to  Throw 
Glare  on  Road 

■pvETROIT,  MICH. — Editor  The  Automobile:— For  some 
time  the  subject  of  over-brilliant  automobile  headlights 
has  been  agitated  by  the  authorities.  The  points  made 
against  them  in  view  of  the  dazzling  effect  on  the  eyes  of  the 
drivers  in  other  cars  are  undoubtedly  well  taken,  but  the  pro- 
posed remedy  of  either  dimming  or  diffusing  the  light  would 
only  relieve  the  driver  of  the  approaching  vehicles  and  at 
the  same  time  destroy  their  efficiency  from  a  road  lighting 
standpoint  Good  illumination  is  certainly  necessary  on  the 
•oide  streets. 

Brilliant  and  inten.se  as  the  best  headlights  seem  to  an 
observer  who  is  looking  into  them  from  another  car,  the 
aspect  is  entirely  different  from  the  driver's  position  behind 
them,  and,  even  with  the  best  ones,  very  careful  watching 
is  necessary  to  discern  such  objects  as  pedestrians,  for 
example,  or  the  unlighted  horse  vehicle  so  frequently  en 
countered. 

.Mount  Lamps  at  an  Angle. 

A  complete  remedy  for  the  headlight  nuisance,  so  simple 
and  so  obvious  that  to  merely  call  attention  to  it  would  seem 
sufficient  for  its  carrying  out  without  compulsory  laws,  is 
the  mounting  of  the  lamps  at  n  slight  angle  to  deflect  the 
rays  downward. 

As  we  all  know,  the  principle  of  the  parabolic  reflector  in- 
corporated in  the  modern  headlight  is  to  cause  the  light  to 
leave  the  lamp  in  parallel  rays,  resembling  when  viewed  on  a 
slightly  foggy  night  a  perfectly  straight  bar  or  long  cylinder. 
The  lamps  being  mounted  at  a  point  below  the  eye  level  of 
i  he  pedestrian  and  still  farther  below  the  eye  level  of  the 
car  driver,  it  is  perfectly  evident  that  if  this  parallel  bar  of 
light  were  directed  slightly  downward  that  only  a  few  scat 
tering  diffused  rays  would  reach  the  eyes  of  the  approaching 
individual. 

The  improvement  is  also  very  great  lo  the  man  behind  the 
lights  so  mounted,  as  it  is  perfectly  evident  it  is  the  road 
he  wishes  to  see,  not  the  surrounding  foliage,  or  even  clouds 
in  some  cases,  as  one  would  be  led  to  believe  from  the  up- 
planting  lights  on  some  of  the  cars  passed. 

A  heavy  monkey  wrench  used  on  the  bracket  just  below 
the  lamp  will  serve  to  bend  it.  A  little  experiment  will  place 
the  light  on  the  road  according  to  each  driver's  preference, 
as  those  that  drive  faster  will  naturally  prefer  less  dip  and 
longer  reach  of  light  than  the  more  deliberate  drivers,  who 
will  enjoy  the  intensely  illuminated  oval  of  light  drawn  close 
to  the  car  by  a  somewhat  grenter  extreme  of  angle,  serving 
to  reveal  without  eye  strain  the  minutest  chuck  hole  and 
show  in  ample  time  any  obstacle  which  may  appear. 

Headlights  Directed  at  Random. 

Referring  again  to  the  present  care-free  way  that  the 
average  car  lights  are  directed,  some  skyward,  some  side- 
ways, like  a  wall-eyed  horse,  and  some  a  combination  of 
both,  the  lights  are  certainly  blinding  to  approaching  drivers, 
and  their  usefulness  curtailed  to  their  own  drivers  to  the 
name  degree  that  they  become  a  nuisance  to  the  others. 


Fig.  1 — Comparative  pumping  and  leakage  curves  for  plain  eccentric 
piston  rings, shown  In  black. and  for  compound  angular,  shown  dotted 


A  powerful  headlight  is  one  of  the  greatest  factors  towards 
safety  in  night  driving,  and  to  propose  a  remedy  of  dimming 
them  instead  of  properly  directing  them  is  as  absurd  as  to 
propose  regulating  a  derelict  machine  with  a  broken  steering 
gear  by  taking  the  engine  out  of  it  instead  of  repairing  the 
steering  gear. — Chas.  H.  Kirby,  Chief  Engineer  Carbureter 
Division,  Detroit  Lubricator  Co 

Thinks  Oversize    Tires  Increase 
Comfort  and  Reduce  Expense 

NEW  YORK  CITY -Editor  Thk  Ai  tomuhile  .-  There  has 
been  considerable  discussion  of  the  merits  of  oversize 
tires.  We  believe  in  their  use  principally  for  the  following 
reasons: 

Take,  for  instance,  a  33  by  4  tire  which  fits  on  a  32  by 
3  1-2  rim,  in  addition  to  having  considerable  more  air  capac- 
ity or  cubical  contents  there  is  naturally  a  little  more  tread 
and  the  oversize  tire  is,  generally  speaking,  of  a  heavier  con 
struction.   The  greater  air  capacity  naturally  makes  more  of 
a  cushion,  thus  making  the  tire  easier  riding  for  the  occu 
pants,  and,  due  to  the  advantages  mentioned  above  due  t» 
the  fact  that  the  tire  is  of  heavier  construction  and  has  a 
greater  air  capacity,  it  will  throw  off  strains  which  a  tire 
of  similar  diameter  and  circumference  would  not  throw  off. 

In  addition  to  the  above,  the  circumference  of  the  oversize 
tire  in  this  instance  is  slightly  over  :t  inches  more  than  the  32 
by  3  1-2  which  we  arc  using  for  illustration  This  additional 
running  surface  means,  of  course,  that  the  tire  will  revolve 
fewer  times  in  making  a  mile  than  the  32  by  3  1-2.  which, 
everything  being  equal,  should  insure  greater  mileage  than 
the  smaller  siie  tire.— R.  R.  Drake.  Manager  Service  Depart 
ment.  United  States  Tire  Co. 

Ontario  Favors  License  Reciprocity  with  V.  S. 

Windsor,  Ont.,  April  3— The  members  of  the  board  of 
trade  of  this  city  have  gone  on  record  aR  favoring  reciprocity 
of  automobile  licenses  with  the  United  States.  They  also 
expressed  their  opinion  that  it  would  greatly  interfere  with 
the  tourist  traffic  if  a  new  horsepower  tax  on  automobiles  of 
non-residents  is  imposed. 

Minneapolis  Speeders  to  lA*se  Cars  1  Year 

Minneapolis,  Minn..  April  3— Every  Minneapolis  auto- 
mobilist  who  violates  the  traffic  or  automobile  laws  in 
the  future  will  be  deprived  of  the  use  of  his  machine  for  a 
full  year,  according  to  an  edict  issued  by  Police  Judge  Smith. 
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Criticises  Suggestions  for  Metric  System 


EDITOR  The  Automobile: — Your  remarks  on  page  365 
of  The  Automobile  for  February  11,  on  filtering 
gasoline  are  to  the  point,  but  should  include  catching 
lint  which  most  gasoline  contains  in  considerable  quantity. 
This  lint  is  derived  from  the  cotton  strainers  through  which 
the  fluid  is  passed  in  iU  process  of  manufacture  and  traps 
will  not  catch  it.  It  must  be  caught  by  fine  screens  or  by 
strainers.  These  screens  in  time  clog  and  refuse  to 
i  the  fluid.  On  metal  screens  the  layer  of  lint  can  be  easily 
seen  and  lifted  off.  The  most  practical  protection  which  I 
have  ever  used  is  a  large  tubular  screen  soldered  to  the  tank 
outlet  cock  and  sticking  up  into  the  tank.  The  flow  into  the 
carbureter  being  much  slower  than  the  movement  of  the  con- 
tents of  the  tank  under  the  motion  of  the  vehicle  permits  the 
lint  to  be  washed  off  the  screen  instead  of  collecting  in  « 
liquid  tight  layer  thereon. 

New  Weight  System  Not  Objectionable 

Mr.  Vivier's  suggestions  for  introducing  the  metric  system 
are  faulty.  While  there  is  not  so  much  objection  to  a  new 
weight  system,  there  is  every  objection  to  a  new  system  of 
measures,  and  theory  no  matter  how  good  looking,  must  take 
into  consideration  the  facta  or  somebody  suffers.  Forcing 
people  to  do  things  the  way  some  theorists  think  they  should 
be  done  is  not  in  accord  with  the  freedom  we  are  trying  to 
maintain  in  this  country. 

In  certain  lines  of  work  it  is  just  as  easy  to  use  one  meas- 
urement as  the  other  and  there  is  no  objection  to  a  new  line 
of  work  making  its  measurements  in  that  system  which  seems 
most  world  wide;  but  it  is  wrong  to  force  any  of  us  to  fool 
with  the  metric  system  when  we  want  a  pane  of  glass  for  a 
window  made  40  years  ago  or  a  new  pipe  fitting  for  the  gas 
pipes  in  the  same  house.  In  short,  measurements  of  length 
are  tied  to  the  past  and  no  law  can  untie  them.  It  would 
ntroduce  another  system  where  we  have  too  many 
It  would  lengthen  our  troubles  instead  of  shortening 
It  would  hamper  our  business  instead  of  helping  and 
we  of  America,  trying  to  uphold  higher  wages  and  a  higher 
form  of  civilization,  need  help  from  our  law  makers  rather 
than  hindrance.  Every  maker  of  any  line  of  goods  knows  how 
disastrous  a  change  in  designs  is,  unless  there  is  a  decided 
gain  of  some  kind.  This  gain  is  not  to  be  found  in  the  mere 
substitution  of  a  measuring  system.  Most  workmen  today 
have  metric  tapes  and  scales  in  their  possession  but  they  do 
not  use  them.  They  are  not  so  handy.  They  do  not  think  in 
their  terms.  They  mean  less  to  them.  To  force  their  use 
would  slow  up  production.  "315  millimeters"  (see  table  on 
page  365)  is  a  mouthful  as  compared  with  36  inches.  No  man 
can  grasp  the  former  dimension  so  easily  as  the  latter.  Nor 
can  he  speak  it  and  write  it  so  quickly.  And  its  very  exist- 
ence is  condemnatory.  Why  do  its  advocates  say  700  milli- 
meters instead  of  70  centimeters  or  better  still,  7  decimeters? 
Simply  because  it  lacks  much  of  practicability.  Instead  of 
introducing  by  law  a  new  system  we  had  much  better  wipe 
out  some  of  the  less  used  old  ones  such  as  apothecary's  and 


troy  weights,  long  tons,  112-pound  hundred  weights,  nautical 
miles,  several  different  ells  still  used  abroad,  2  or  3  sizes  of 
gallons,  quarts,  etc.  We  need  uniformity  in  our  own  work 
and  land  much  more  than  we  need  to  fit  our  factories  to  an 
arbitrary  system  forced  on  the  people  of  other  lands.  The 
bulk  of  our  business  is  at  home  and  such  measurements  as  are 
needed  for  our  goodB  in  foreign  markets  can  easily  be  supplied 
in  makers'  catalogs,  without  greatly  changing  the  goods  them 
selves.  So  long  as  a  foreign  buyer  can  get  tires  that  fit  his 
rims  he  does  not  worry  about  our  specifying  their  size  in 
inches.  It  would  be  a  valuable  thing  to  have  our  rims  of  such 
size  but  the  metric  system  will  not  accomplish  this.  I  use  tire* 
us  an  example  because  of  the  metric  size  table  on  the  sum 
pages  as  Mr.  V's  letter.  In  other  words  a  world-wide  adop- 
tion of  standard  sizes  may  be  a  valuable  thing  and  we  should 
work  with  other  nations  to  this  end.  But  that  we  should 
greatly  inconvenience  our  production  and  handicap  our  manu- 
facturers to  no  particular  end  is  a  totally  different  thing  and 
should  be  fought  by  all  interested  in  the  commercial  growth 
of  our  country.  If  Mr.  V.  will  tell  us  how  to  stop  people  from 
saying  penny  when  they  mean  cent,  or  bit,  levy,  etc.,  when 
they  mean  12  1-2  cents,  or  shilling  when  they  mean  25  cents, 
we  will  then  believe  that  he  could  in  time  suppress  the  present 
measurements  but  who  can  measure  the  loss  to  the  country 
in  making  such  a  change?  Several  generations  would  die 
before  our  people  would  think  as  readily  in  the  new  system  as 
in  the  old.  In  fact  they  never  would,  because  a  yard  is  a  much 
better  unit  than  a  meter.  It  is  divisible  into  halves,  quarters, 
thirds,  sixths  and  twelfths  without  producing  fract  ions  while 
the  meter  is  only  divisible  by  2  and  a  thousand  apparently, 
since  the  use  of  decimeters  and  centimeters  is  not  common 
Try  it  yourself.  How  many  people  can  read  a  scale  marked 
into  groups  of  five  millimeters  and  figured  every  ten,  a; 
easily  as  a  scale  marked  into  sixteenths,  eights,  quarters  and 
halves  and  figured  every  inch?  Most  people  count  by 
and  threes,  not  by  fives. 

Philadelphia,  Pa.  Charles  E.  Duryea 


Editor  The  Automobile:— We  have  an  Overland  car  model 
60  T,  one  cylinder  of  which  will  not  hold  the  compression  very 
well.  The  cylinder  is  in  good  shape.  I  put  two  new  rings  in 
and  I  think  they  do  not  fit  well  enough  yet  as  the  car  has  only 
been  run  about  30  miles  since  they  were  put  in.  The  com- 
pression was  fairly  good  with  the  old  rings. 

Is  there  any  way  that  they  could  be  made  to  fit  any  tighter 
by  using  some  kind  of  a  grinding  compound? 

Do  you  think  they  will  be  tight  after  the  car  has  been  run 
400  or  500  miles? 

Napoleon,  O.  l.  Hugkey. 

—In  order  to  get  the  new  rings  to  fit  well  at  once  they 
should  be  lapped  in  by  means  of  a  grinding  compound.  The 
cylinder  is  put  on  a  bench  and  the  piston  worked  out  and  in 
with  a  sort  of  irregular  turning  movement  similar  to  that 
given  in  grinding  a  valve.   This  work  can  be  done  by  an  i 
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teur  but  should  not  be  attempted  without  first  having  observed 
carefully  how  it  18  done,  because  it  is  easy  to  spoil  the  piston 
and  cylinder  by  unequal  abrasion.  The  probabilities  are  that 
the  new  ring  will  wear  in  and  the  compression  will  be  tighter 
after  you  have  run  another  200  or  300  miles,  and  altogether 
it  would  probably  be  better  for  you  to  wait  and  see  that  this 
does  not  happen  unless  you  can  get  the  services  of  an  expert 
in  lapping  in  the  ring. 

Slips  Out  of  Second  Gear 

Kditor  The  Automobile: — I  have  a  1916  Maxwell  model  26 
with  which  I  have  had  some  trouble  in  the  way  of  slipping  out 
of  second  speed.  Is  this  trouble  a  common  feature  for  this 
type  of  car  or  is  it  individual? 

When  I  am  going  up  a  long  hill  in  second  speed  the  lever 
will  slip  back  to  neutral  in  spite  of  all  that  I  can  do.  About 
every  50  or  75  yards  I  have  to  release  the  clutch  and  push 
the  lever  back  into  second. 

2 — What  is  the  gear  on  high,  intermediate  and  low? 

Littleton,  N.  H.  W.  M.  Silshy. 

— This  complaint  is  exceptional  with  this  car  and  not  found 
generally  among  users.  It  is  impossible  to  give  exact  infor- 
mation without  the  serial  number  of  the  car.  It  is  probable 
that  the  second-speed  sliding  gear  is  badly  worn,  or  the  ten- 
sion on  the  spring  which  holds  the  gear-shifting  rod  in  place 
has  been  weakened.  As  this  car  is  probably  within  its  guar- 
anteed period  it  would  be  best  to  take  the  matter  up  directly 
with  the  Maxwell  Motor  Sales  Corp.,  which  has  field  mechan- 
ics throughout  the  territory  who  will  investigate  the  trouble. 

2 — High  3.58  to  1.  intermediate,  6.21-1,  low,  10.48-1 

Angularity  of  Connecting-Rod  Explained 

Editor  The  Automobile: — In  The  Automobile  for  Feb- 
ruary 11  in  the  article  on  Engine  Balance  and  Vibration  it  is 
stated  that  a  piston  covers  more  than  half  its  travel  on  the 
last  half  of  the  upstroke  and  less  on  the  firRt  half,  while  in 
the  issue  for  February  25,  the  article  Light  Pistons  Make 
Smooth  Motors  says:  "We  have  seen  that  a  rising  piston 
moves  faster  and  faster  during  the  first  half  of  the  upstroke 
and  then  slows  down  again  as  the  crank  comes  toward  the 
top." 

As  I  study  your  articles  on  such  subjects  I  would  appre- 
ciate your  explanation  of  the  difference  of  opinion. 

Ilion,  N.  Y.  R.  B.  Fisk. 

— The  article  on  engine  balance  and  vibration  analyzed  the 
motion  of  the  piston  in  detail  and  explained  how,  owing  to  the 
angularity  of  the  connecting-rod,  the  piston  does  cover  more 
than  half  the  stroke  during  the  second  half  of  the  upward 
crank  movement,  that  is  during  the  last  quarter  turn  of  the 
crank.  In  the  article  on  light  pistons  the  author  was  not 
considering  the  matter  in  such  detail  and  merely  wished  to 
point  out  that  the  piston  is  stationary  for  an  instant  when  the 
crank  is  at  the  bottom  of  the  stroke  and  that  it  is  similarly 
stationary  at  the  top  of  the  stroke.  On  the  way  up  it  is  first 
accelerated  and  then  retarded,  the  change  from  acceleration 
to  retardation  taking  place  at  approximately  half  stroke. 

Aeroplane  Design  Used  for  Racers 

Editor  The  Automobile: — Can  you  advise  me  through 
The  Automobile  if  aeroplane  motors  have  been  used  in  rac- 
ing cars  and,  if  so,  what  results  were  obtained? 

2 — About  how  many  revolutions  per  minute  will  these 
motors  turn  up? 

Katonah,  N.  Y.  J.  A.  B. 

— Motors  designed  for  aeroplane  work  have  been  employed 
very  successfully  by  the  Mercedes  company  in  its  French 
Grand  Prize  cars.  It  will  be  remembered,  however,  that  these 
were  not  purely  aeronautical  motors  but  were  adaptations 
that  borrowed  suggestions  from  the  aeroplane  design  as  far 
«e  pistons,  connecting-rods,  etc.,  were  concerned.    In  the 


automobile  motors,  however,  four  valves  were  used  in  order 
to  run  the  rotative  speeds  up  to  a  much  higher  degree  than 
they  were  adapted  for  in  the  aeroplane  stock  job. 

2 — While  the  aeroplane  motors  could  not  revolve  at  more 
than  2,000  r.p.m.  these  racing  automobile  motors  developed 
over  4,000  r.p.m. 

Motor  Knocks  on  Hard  Pull 

Editor  The  Automobile:  I  have  always  been  bothered  with 
motor  knocking  when  throttle  was  opened  on  a  hard  pull 
necessitating  my  retarding  the  spark  to  the  extreme  limit,  and 
that,  of  course,  reduced  power. 

I  have  been  told  by  several  different  garage  men  that  it 
was  caused  by  too  high  compression  and  they  advise  reduc- 
ing compression  by  raising  the  cylinder  and  placing  a  plate 
beneath  to  make  a  larger  compression  space,  Fig.  1.  Do  you 
think  this  would  do  any  good?  If  given  more  space,  would 
it  not  reduce  power? 

Kankakee,  111.  U.  S.  Shrefflek. 

— The  high  compression  reason  which  has  been  assigned  to 
your  case  is  very  possibly  correct,  although  it  might  be  that 
carbon  trouble  is  at  the  bottom  of  the  difficulty.  If  you  have 
noticed  that  the  knocking  continues  even  after  the  motor 
has  been  cleaned  of  carbon,  it  is  probably  due  to  the  high 
compression  or  to  a  loose  connecting-rod,  wristpin  or  crank- 
shaft bearing  or  part.  It  is  never  a  good  idea  to  reduce  com- 
pression until  you  are  sure  that  it  is  too  high  and  it  will  be 
better  to  have  this  measured  by  gauge  and  see  what  it  really 
is  before  attempting  to  cut  it  down  by  means  of  a  plate. 
A  compression  pressure  of  70  pounds  is  sufficient  and  for 
ordinary  purposes  you  should  not  have  higher  than  this.  If 
it  is  below  this  a  reduction  of  compression  will  reduce  the 
power  correspondingly,  as  it  influences  the  mean  effective 
pressure  in  the  cylinder. 

Worn  Parts  Must  Be  Replaced 

Editor  The  Automobile:— Please  explain  why  the  push 
rods  on  my  1912  E.  M.  F.  back  down.  I  have  adjusted  them 
tightly. 

2—  1  also  have  trouble  with  the  oil  leaking  out  of  the  push 
rods. 

3 —  How  many  miles  should  this  car  run  on  1  gallon  of 
heavy  oil?    I  get  226  to  250  miles  on  a  gallon. 

4 —  Is  there  any  way  to  inclose  valves  on  this  car  so  that 
inclosing  parts  could  be  taken  off  easily? 


Fig.  1— Showing  method  of  placing  a  plate  beneath  the  cylinders  to 
reduce  tht  compression 
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Fig.  2— Point*  in  gravity  feed  which  are  likely  to  become  clogged: 
A— At  the  point  where  the  gaeoline  leavet  the  tank  Into  the  gaaollne 
carbureter  feed  line:  and  B — the  elbow  or  connection  ot  the  car- 
bureter to  the  gaeoline  feed  line 


ii — Where  does  the  new  Mercer  car  get  it*  power  with  a 
•  ►ore  of  3.76  rated  at  'I'l.U  horsepower? 

Philadelphia,  Pa.  Frederick  Mum/.. 

The  probable  reason  that  the  push  rod  adjustment  does 
not  remain  permanent  is  that  the  threads  on  the  push  rod 
adjusting  screw  or  the  lock  nut  are  worn,  necessitating  the 
replacement  of  these  parts. 

2— The  leakage  of  oil  from  the  push  rods  can  be  attributed 
to  worn  push  rods  or  push  rod  guides  and  in  order  to  elimi- 
nate it  the  worn  parts  should  be  replaced. 

:t  —  If  you  secure  240  miles  to  the  gallon  of  oil  on  this  car, 
you  are  attaining  a  fair  average,  as  at  this  rate  your  oil  cost 
will  be  only  about  .25  cent  per  mile. 

4  — You  could  probably  make  up  plates  out  of  sheet  tin  or 
some  other  material  easily  rut  and  bent  which  would  inclose 
the  valves  on  this  car  A  method  which  has  been  used  occa- 
sionally with  success  is  to  inclose  the  valves  in  individual 
tube  housings  of  telescopic  slotted  design  arranged  in  such 
a  manner  that  the  smaller  portion  can  be  slid  into  the  larger, 
thus  enabling  the  operator  to  reach  the  valve  adjustment 
nut.  If  you  use  a  housing  which  is  fastened  to  the  side  of  the 
motor  be  careful  not  to  tap  into  any  waterjacket  material 
as  this  is  thin  and  when  once  pierced  it  is  difficult  to  main- 
tain a  tight  connection. 

5— The  power  of  the  Mercer  is  attained  by  high  rotative 
speeds  and  long  strokes.  Although  the  S.  A.  E.  rating  of  this 
motor  is  22.5  horsepower  the  Mercer  company  claims  70 
horsepower  on  the  block.  This  at  first  would  not  seem  logical 
hut  it  must  be  remembered  that  the  S.  A.  E.  rating  is  based 
on  a  piston  speed  of  1,000  feet  per  minute  whereas  at  full 
power  the  new  Mercer  motor  develops  far  more  than  this 
speed. 

Maxwell  Company  Making  New  Cars 

Editor  The  Automobile: — Will  you  kindly  tell  me  if  the 
Maxwell  company  of  today  is  the  same  as  that  originally 
started,  or  has  that  concern  gone  into  bankruptcy? 

2.  Is  the  firm  building  the  some  cars  today  as  a  few  years 
•ago? 

3.  Is  the  same  motor  used?  If  a  new  motor  iR  employed 
kindly  give  the  bore  and  stroke  of  the  old  motor.  Also  the 
piston  displacement. 

4.  Kindly  give  the  specifications  nf  the  motor  as  now  manu- 
factured 

Isanti,  Minn  Edwin  Bostrom. 

— The  Maxwell  company  of  today  is  an  entirely  separate 
concern  from  the  original  Maxwell,  but  is  an  outgrowth  of 
the  former  in  many  ways  The  present  concern  is  handling 
the  previous  parts  and  is  continuing  the  service  work  of  the 
old  Maxwell  company. 

2.  The  cars  which  it  is  building  today  are  entirely  different 
from  those  made  a  few  years  ago. 

D,  The  same  motor  is  not  used.  It  is  impossible  to  give  you 
the  bore  and  stroke  of  the  old  motor  without  knowing  to 
which  model  Maxwell  you  refer.  There  were  several  of  these, 
and  if  you  will  give  the  exact  year  to  which  you  allude  the 
full  specifications  can  be  furnished. 


April  8.  t»U 

4.  The  Maxwell  25  which  is  now  being  built  is  a  four-cylin- 
der 3.625  by  4.5  design,  having  L-head  cylinders  cast  in  a 
single  block.  The  valves  are  on  the  right  and  cooling  is  by 
thermo-syphon.  oiling  by  splash  and  ignition  by  a  dual 
system. 

Gasoline  Line  Apparently  Clogged 

Editor  The  Automobile:— I  own  a  1912  Haynes  model 
20.  On  a  level  road  or  slight  ascent,  the  car  runs  well,  but 
on  steeper  grades  it  misses,  chokes  and  backfires.  I  had  new 
rings  put  in  and  the  compression  seems  good.  Stromberg 
carbureter  was  sent  to  maker  recently  and  overhauled.  The 
magneto  seems  to  be  O.  K.  Have  tried  different  levels  of 
float,  but  nothing  helps.  Sometimes  it  chokes  on  the  level, 
but  a  momentary  shifting  to  second  or  often  opening  air 
wide  for  a  moment  stops  it. 

Hazleton,  Pa.  J.  H.  I). 

-From  the  information  given,  it  would  appear  that  the 
gasoline  line  between  the  carbureter  and  the  tank  is  slightly 
clogged.  The  gasoline  flows  through  rapidly  enough  to  feed 
the  car  under  conditions  obtained  on  the  level  road  or  on  » 
slight  ascent,  but  on  steeper  grades  the  feed  is  not  fast 
enough  to  do  the  work.  If  you  will  remove  the  pipe  connect- 
ing the  tank  and  the  carbureter  and  clean  it  out  thoroughly 
it  will  probably  end  the  trouble.    See  Fig.  2. 

Position  of  Spark  Plug  Is  Important 

Editor  The  Automobile.— In  a  gasoline  engine  do  you  get 
any  more  power  from  the  explosion  by  having  the  spark 
Dlug  directly  in  front  of  the  piston  rather  than  ut  one  side 
in  a  boss  or  recess? 

2 —  Can  you  clean  the  carbon  out  of  the  cylinders  by  burn- 
ing it  out,  or  is  it  as  well  to  scrape  it  out  by  taking  the 
cylinders  out? 

3 —  Does  it  harm  a  high-tension  magneto,  that  is,  where  a 
car  is  run  by  one  alone,  to  shut  off  the  spark  going  down 
hill  and  brake  with  the  gears?  Is  this  the  best  thing  to  do 
on  a  steep  hill?    And  could  this  harm  the  cylinders? 

Strong,  Me.  L.  T.  Hunter. 

— There  are  two  theories  relative  to  the  location  of  the 
spark  plug  in  a  recess  within  the  cylinder.  One  is  that 
by  having  the  spark  plug  in  such  a  recess,  a  spurt  of  flame 
enters  the  combustion  space  from  the  recess  and  as  a  result 
quickly  ignites  the  charge.  Another  theory  is  that  by  having 
the  spark  plug  directly  in  the  center  of  the  combustion,  or. 
that  is.  so  that  the  spark  plug  points  project  outward  into 
the  combustion  space  itself,  the  gas  is  quickly  exploded  be- 
cause it  gives  the  flame  a  chance  to  propagate  itself  in  all 
directions.  Practice  favors  a  plug  which  merely  has  its 
points  projecting  into  the  combustion  space,  see  Fig.  3. 

2 —  Carbon  can  be  very  efficaciously  burned  out  of  the  cyl- 
inders by  the  use  of  oxygen.  It  can  also  be  taken  out  by 
scraping. 

3 —  It  docs  not  harm  a  high-tension  magneto  to  do  this 
because  there  is  a  safety  spark  gap  which  provides  the  resis- 
tance to  the  current  and  gives  it  work  to  do  other  than 
breaking  down  the  insulation.  The  practice  of  using  the 
motor  as  a  brake  will  not  harm  the  cylinders  hut  it  is  said 
to  put  considerable  wear  on  the  gears  due  to  the  reversed 
action  of  the  reduction.  That  is.  if  the  car  should  be  geared 
I  to  1  when  the  motor  is  acting  as  a  brake,  the  reduction 
acts  in  an  opposite  direction  and  becomes  1  to  4. 

Hot  Air  Apparatus  Would  Stop  Trouble 

Editor  The  Automobile:  My  car  is  fitted  with  n  model  L 
Schebler  carbureter.  Last  fall  it  began  to  skip  every  time  the 
throttle  was  changed,  and  no  amount  of  adjusting  would  stop 
it.  This  winter  I  had  the  car  torn  down  and  thoroughly  over- 
hauled but  the  carbureter  is  still  troublesome. 

It  will  run  perfectly  until  the  throttle  is  changed  and  then 
it  does  not  seem  to  adjust  itself  for  a  number  of  revolutions, 
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when  it  will  take  hold  and  run  beautifully  until  the  throttle 
is  changed  again.  It  will  skip,  spit  back  through  the  car- 
bureter, fire  in  the  muffler  and,  if  on  a  hill,  it  will  die.  It 
always  ends  by  throwing  a  lot  of  gasoline  out  of  the  carbureter 
and  when  the  engine  stops  it  will  leak  from  a  teaspoonful  to  a 
tablespoonful. 

Clayton,  Mich.  M.  R.  S.,  M.  D. 

— The  first  test  you  should  make  is  to  ascertain  whether 
or  not  you  have  any  teaks  around  the  intake  manifold,  that 
is,  between  the  engine  and  the  manifold  and  also  between 
the  manifold  and  the  carbureter.  When  the  car  is  running 
idle,  see  that  there  is  no  gasoline  leaking. 

Should  you  find  that  there  are  no  leaks,  it  is  advisable  that 
you  use  an  exhaust  sleeve  or  drum  around  the  exhaust  mani- 
fold flexible  tube  running  to  the  air  bend  in  the  carbureter, 
as  by  using  this  hot  air  you  are  able  to  keep  the  heavy  gas 
from  precipitating  on  the  walls  of  the  manifold  and  from 
running  back  to  the  carbureter  when  the  car  stops.  With  the 
extremely  heavy  gasoline  which  we  are  now  getting,  in  order 
to  assist  in  the  vaporization  and  to  hold  this  heavy  gasoline 
in  suspension,  it  is  desirable  to  use  hot  air  through  the  low- 
speed  air  opening.  If  these  adjustment,*  are  followed  and 
there  are  no  leaks  there  .should  lit-  no  further  trouble. 

Battery  Should  Last  2  Years 

Editor  The  Automobile:— Will  you  kindly  tell  me  through 
the  Rostrum  how  long  a  storage  battery  should  last  before 
becoming  useless,  provided  it  is  given  proper  attention  during 
its  life? 

Following  are  a  few  idea*  which  may  be  of  interest  to  other 
readers : 

1 —  To  stop  rattling  of  scissors-type  shock  absorbers,  without 
tightening  up  the  bolts  until  the  car  rides  hard,  I  inserted 
two  thin  rubber  disks,  cut  from  an  old  tube,  one  each  side  of 
each  wooden  washer  as  furnished. 

2 —  I  rub  the  springs  thoroughly  each  week  with  a  rag 
soaked  in  kerosene  and  notice  a  surprising  difference  in  riding 
qualities  and  also  complete  absence  of  spring  squeaks. 

3 —  As  soon  as  a  tire  has  gone  4,000  miles,  I  insert  an  inner 
liner  around  the  tube  and  then  use  the  tire  until  worn 
through.  As  a  result,  I  have  had  no  tire  change  on  the  road 
in  a  year  and  a  half,  about  12,000  miles,  and  have  averaged 
nearly  10,000  miles  per  tire  and  tube,  in  spite  of  the  fact  that 
I  keep  but  40  pounds  pressure  in  front  and  50  pounds  in  rear 
tires,  thus  causing  easy  riding.  I  do  not  cement  liner  in  tire 
but  very  little,  as  it  is  otherwise  hard  to  remove. 

4 —  I  soften  the  leather  of  a  cone  clutch  with  kerosene  every 
'J  weeks  and  have  ideal  clutch  action. 

5 —  I  wash  body  myself  with  slightly  warm  water,  and  when 
<lry,  give  well-rubbed-in  application  of  liquid  veneer  with 
cheesecloth.  As  a  result,  body  retains  its  gloss,  although  run 
practically  every  day  for  a  year  and  a  half  in  all  kinds  of 
weather. 

Providence,  R.  I.  W.  B.  Fkeeman. 

—A  storage  battery  which  is  serving  a  lighting  and  starting 
system  has  such  a  variable  life  owing  to  different  degrees  of 
irood  care  and  strenuosity  of  service,  that  it  is  impossible  to 
fix  a  figure.  It  may  be  conservatively  stated,  however,  that 
such  a  battery  should  have  a  life  of  2  years  or  more. 

Front  Wheel  Drive  To  Avert  Skidding 

Editor  The  Automobile: — It  has  occurred  to  me,  when  try- 
ing to  negotiate  slippery  roads,  that  if  the  power  was  applied 
to  the  front  instead  of  rear  axle  it  would  tend  to  obviate 
dangerous  skidding.  Kindly  inform  me  if  this  method  of  ap- 
plying power  has  been  tried  out  on  passenger  cars,  if  so,  is  it 
practical  and  why  has  it  not  been  adopted? 

Conneautville,  Pa.  W.  II.  P. 

—  In  190fi  Walter  Christy  of  New  York  made  a  car  in  which 
the  front  wheels  were  used  for  both  driving  and  steering. 


A.  B 


Fi9.  3_A_prop«r  tpark  plug  l«nflth.    B — Spark  plug  too  long.  C- 
Spark  plug  too  thort 

This  was  a  development  of  the  racing  car  in  which  the  nme 
scheme  was  employed  and  which  managed  to  make  a  mile  on  a 
bench  course  in  .15  1-5  seconds.  In  this  car  the  motor  which 
was  a  four-cylinder  vertical  design  instead  of  being  placed  in 
the  usual  fore-and-aft  position,  was  hung  directly  between  the 
front  wheels  of  the  car  with  the  crankshaft  extending  across. 
In  fact,  the  crankcase  of  the  motor,  which  was  of  manganese 
bronze,  formed  the  front  axle,  and  the  drive  was  transmitted 
directly  to  the  front  wheels  through  suitable  gearing  and 
universal  joints  which  permitted  the  wheels  to  swing  on  pivots 
for  steering. 

There  was  no  differential  used  on  this  car  and  no  driving 
sprockets  on  the  rear  axles  or  wheel.  This  permitted  the  body 
to  be  dropped  very  low  and  the  car  was  of  distinctive  appear- 
ance for  that  time  on  this  account.  Owing  to  the  placing  of 
the  motor  at  the  front  end  of  the  car,  the  radiator  was  placed 
directly  against  the  dash  and  the  steering  column  passed 
through  an  opening  in  the  radiator.  This  was  a  standard 
stock  design  and  was  regularly  put  on  the  market  in  Sep- 
tember of  1906. 

The  drive  is  not  practical  owing  to  the  complication  of  the 
driving  and  steering  members  and  so  has  been  abandoned. 

Repair  Parts  for  Warren  Cars 

Editor  The  Automobile: — Can  you  inform  me  what  motor 
the  Warren  Motor  Co.  used  in  iU  1913  six-cylinder  car? 

2—  Also,  kindly  let  me  know  where  parts  for  the  Warren 
car  of  1913  design  can  be  obtained. 

3—  What  is  the  bore  and  stroke  of  the  motor  used  in  the 
1913  six-cylinder  model  Warren?  I  am  informed  that  the 
Warren  Motor  Co.  is  no  longer  an  active  concern. 

Troy,  N.  Y.  T.  J.  Quilunan. 

— The  motor  used  in  this  car  was  made  by  the  Port  Huron 
Construction  Co.,  of  Port  Huron,  Mich 

2 —  Parts  for  the  Warren  car  including  the  1910,  1911  and 
1913  models  35,  30  and  40  and  a  large  number  of  the  six-cylin- 
der parts  can  be  obtained  from  the  Puritan  Machine  Co., 
Detroit,  Mich. 

3—  The  1913  Warren  six  had  a  bore  of  4  inches  and  a  stroke 
of  5  inches. 

Wants  Sizes  of  Fiat  Racers 

Editor  The  Automobile: — I  have  been  puzzled  on  the  size 
of  racing  cars  and  the  engines  therein.  I  believe  that  the 
Fiat  people  have  in  the  past  made  the  largest  automobile 
racing  motor.    Is  this  correct? 

2— Please  give  me  the  exact  measurements  of  the  largest 
Fiat  ever  built?    Also  the  measurements  of  the  Fiat. 

Culver  Military  Academy,  Culver,  Ind.      Duncan  S.  Nease. 

— The  largest  Fiat  of  which  we  have  record  is  that  in  which 
Nazzaro  appeared  in  1911  at  Rrooklands.  The  dimensions  of 
this  car  were  9.4  by  12.59.    This  car  was  too  hard  to  handle. 

2— This  is  covered  under  question  1  as  regards  the  first 
part.  The  Duray  Fiat  which  was  driven  at  Ostend  is  a  four 
cylinder  7.48  by  10.4. 
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Discussion  of 
'The  Improvement  of 
Spring  Systems" 


Revised  Figuresby  Fellowcraf  t 
on  Forces  of  Road  Shocks 


ALL  who  read  the  valuable  contribution  by  Fellowcraft 
in  the  issue  of  March  18  on  the  actual  proportions  be- 
tween the  destructive  forces  which  are  toned  down  by 
both  springs  and  tires  in  motor  vehicles  and  those  which  ore 
endured  without  any  other  mitigation  than  that  which  air 
tires  may  afford,  will  be  still  more  interested  in  the  revised 
presentation  of  the  same  subject  which  follows  and  in  which 
he  sets  forth  with  remarkable  stringency  and  clearness  such 
an  application  of  physical  science  to  the  solution  of  the 
problem  involved  as  must  appeal  to  any  capable  engineer. 
When  M.  C.  K.  first  called  attention  to  the  neglected  values 
of  the  horizontal  shocks,  the  first  consideration  was  to  open  up 
the  subject  and  make  it  accessible  with  a  minimum  of  effort 
on  the  render's  part.  It  seemed  more  important  to  show  ap- 
proximate than  accurate  values,  if  at  the  same  time  those 
things  could  be  included  in  the  reasoning  which  eventually 
must  be  found  important  in  practice  but  which  at  present  are 
too  indefinite  or  complicated  for  any  readable  academic  treat- 
ment. One  of  these  factors  is  the  DURATION  of  a  shock,  as 
it  is  so  strongly  affected  by  even  the  slightest  resilient  element 
in  the  vehicle  as  to  invalidate  the  intended  comparison  of  the 
theoretically  rigid  vehicle  with  any  automobile  or  truck  actu- 
ally built  or  to  be  built.  For  this  reason  the  values  were 
figured  or  estimated  in  terms  of  work,  which  leave  the  time 
element  of  the  shock  itself  out  but  from  which  the  destructive 
force  of  the  shock  can  be  figured  in  any  given  case  when  time 
and  space  both  become  reasonably  well  ascertained.  In  the 
following  presentation  of  the  subject  Fellowcraft  arrives  at 
values  in  terms  of  work  which  agree  near  enough  with  those 
proposed  by  M.  C.  K.  to  satisfy  the  latter,  but  at  a  number  of 
points  it  is  believed  that  Fcllowcraft's  strict  reasoning  from 
premises  is  inapplicable,  through  the  failure  of  the  premises. 
These  points  can  more  conveniently  be  taken  up  in  a  separate 
article,  which  is  to  follow. 


relic 


iff 


Second  Letter  on 


My  Dear  M.  C.  K.. 

Nearly  every  problem  in  mechanics  is  open  to  several  lines 
of  attack  for  its  solution :  and  for  example,  a  particular  prob- 
lem might  be  correctly  solved,  with  respect  to  the  forces 
involved,  or  in  terms  of  impulse  or  momentum,  or  likewise, 
in  terms  of  energy  or  work. 

The  writer  in  criticising  your  figures  relative  to  the  neces- 
sary horizontal  and  vertical  action  of  a  spring,  unfortunately 
chose  to  follow  your  line  of  attack  in 
obtaining  the  solution  in  terms  of  work. 
The  writer's  mental  picture  of  the  re- 
sults of  impact  with  the  obstacle  en- 
countered iR  clearly  a  picture  of  force. 
and  it  was  due  to  the  lack  of  mental 
agility,  in  forgetting  the  picture  of 
force  while  solving  in  terms  of  work, 
that  the  error  of  compounding  work 
values  occurred. 

The  figures  1,975  and  3,180  foot- 
pounds, representing  respectively  the 
horizontal  and  vertical  work  values,  is 
undoubtedly  wrong,  but  the  writer  will 
attempt  to  show  that  the  value  of  the 
ratio  1.975  :  3,180  when  considered  a* 


By  M.  C.  K. 

the  ratio  of  the  horizontal  to  vertical  shock,  is  still  correct. 

Since  the  stressing  of  the  vehicle  materials,  the  elements 
that  make  for  destruction,  and  the  bearing  pressures,  etc., 
are  measured  in  terms  of  force,  the  problem  will  first  be 
solved  in  consideration  of  the  forces  involved. 


In  Terms  of  Force 

The  kinetic  energy  of  the  car,  due  to  its  muss  and  velocity, 
is  capable  of  being  transformed  into  force  only  by  the  intro- 
duction of  a  resisting  force.  Referring  to  Fig.  1,  when  the 
obstacle  A  is  encountered,  a  force,  or  more  properly  a  re- 
action, is  induced  in  the  direction  AB,  making  an  angle  « 
with  the  plane  of  N  B  or  the  direction  of  the  kinetic  energy 
of  the  car. 

In  the  force  triangle  AHB,  if  AB  represents  the  reaction 
in  magnitude,  AH  and  HB  are  respectively  its  horizontal 
and  vertical  components,  and  since  action  and  reaction  are 
equal,  A  B  of  the  force  triangle  A  H  B,  is  equal  in  magnitude 
to  A  B,  also  A  H'  and  H  B  are  respectively  equal  to  AH  and 
HB. 

The  maximum  possible  value  of  the  reaction  AB  is  un- 
limited, since  it  is  supplied  by  the  earth,  but  the  value  of 
the  acting  force  A'B,  is  determined  by  the  possible  values 
of  its  components  A'H'  and  H'B,  and  these  in  turn  must 
hear  a  relationship  to  each  other,  that  is  a  function  of  the 
angle  a.  It  is  evident  then,  that  in  order  to  check  the  momen- 
tum of  the  car,  forces  must  be  applied  in  the  direction  of  A'H 
and  H'B  and  these  forces  must  be  in  the  relationship  of 
A'H'  =  H'B  cot  a. 

The  force  A  H'  is  supplied  through  the  kinetic  energy  of 
the  car.  and  its  maximum  possible  value  is  easily  determined. 

„  „       3,000  y  501 

K.  E.  =  S4        -  11 1,]87  foot-pounds 

10.53 


Space  ..,  feet, 
average  of  the  force 


K.  E.  -  Space  - 
122.000  pounds. 

Therefore  the 
122,000  pounds. 

The  force  H'B  is  supplied  by  the  inertia  of  the 
platform  supported  at  B. 


lo  ... 

12 


The  static  mass  supported  at  B  is  known  to  be 


117.187 

value  of  A'H  = 
as  of  the 
1.000 


32 


Fig.  1— Diagram  by  Fellowtraft  of  force*  In  front  wheel  road  shock 
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The  lineal  velocity  of  the  car  is  SO  feet  per  sec.  =  600 
inches  per  sec. 

10.53 

The  time,  t,  required  to  mount  the  obstacle  —  — jjjjjj-  sec. 
.01755  sec. 

If  R  denotes  the  mean  vertical  force  in  pounds,  R  =  inn. 

1.000  ,    .  . 

where  m  —  — and  a  =  the  mean  vertical  acceleration  = 


space  :  2t' 


125 


2  y  12  >   t. 01755 r  -  .000308  -408'6  ft  **r  sec- 


R  = 


I.' 


X  405.5 


=  12,676  pounds.    The  maximum  mean 


H'B,  and  may  be 


by  A'B  ! 


The  tanking 


value  of  H'B  is  therefore  12,676  pounds,  under  the  condition 
that  the  value  of  R  was  zero  just  previous  to  the  impact. 

Since  the  maximum  possible  value  of  A'H'  is  122,000  lbs. 
and  that  of  H'B  is  only  12,676  lbs.,  it  is  evident  that  the 
limiting  value  of  A'B  must  be  determined  by  the  component 

Hll 
sin  a4 

value  of  A'H'  is  therefore  H'B  cot  a  =  12,676  -.. 
=  7,876  pounds. 

The  ratio  of  the  horizontal  to  vertical  shock  is  expressed 
by  the  ratio  7,875  :  12,676  or  1  :  1.61. 

The  value  of  this  ratio  is  less  than  unity  for  all  values  of 
a  greater  than  46  degrees,  and  is  greater  than  unity  for  all 
values  of  q  less  than  45  degrees. 

Figuring  with  Momentum 

The  problem  might  be  solved  in  terms  of  impulse,  since  the 
time  element  T  is  the  same  for  the  action  of  both  forces,  and 
since  terms  of  momentum  or  impulse  may  be  compounded  as 
are  pure  forces.  It  will  be  noted  however  that,  since  the  time 
element  is  common  to  both  forces,  horizontal  impulse  :  ver- 
tical impulse  —  horizontal  force  :  vertical  force     1  :  1.61. 

It  does  not  appear  to  the  writer  that  the  solution  can  be 
successfully  made  in  terms  of  work,  since  work  is  independent 
of  time,  and  it  is  the  time  element  that  is  all  important  where 
of  materials  occur  under  impulsive  loads. 


The  Work  Values 

A  comparison  of  the  work  values  may  be  interesting,  how 

space  of 


10^53 
12 


The  horizontal  force  acts  through  a 

10  53 

feet,  and  the  work  done  is  7,875  x        "  X  1  ft.  lb.  =  6,925 

foot-pounds.     The    vertical    force   of    12,676    pounds  acts 

3  8 
through  a  space  of  -j,  feet,  and  the  work  done  is  12,676  >  ^ 

X  1  ft.  lb.  —  3,170  foot-pounds.  The  ratio  of  horizontal  to 
vertical  work  done  is  6,925  :  3,170  or  2.18  :  1  but  the  respec- 
tive spaces  covered  in  doing  the  work  are  in  the  ratio  of 
10.53"  :  3"  and  the  space-average  of  the  forces  is  in  the  ratio 
of  1  :  1.61. 

It  was  seen  that  the  vertical  work  performed  in  mounting 
the  obstacle  amounted  to  3,170  foot-pounds.  Now  consider 
a  car  whose  weight  upon  the  front  axle  is  12.676  pounds,  and 
the  car  to  be  raised  by  a  jack  to  the  height  of  3 

g 

is  12.676  X  32  x 


Thc  work  in  so 


1  ft.  lb.  = 


inches. 
3,170 

The  work  done  in  both  cases  is  the  same,  but  while  in  the 
first  case,  with  a  front  axle  load  of  1,000  pounds,  a  shock 
force  of  12,676  pounds  was  developed,  in  the  second  case, 
with  an  axle  load  of  12,676  pounds,  the  shock  force  would 
practically  be  nil. 

Is  it  fair  then  to  draw  conclusions  regarding  the  practica- 
bility of  springs  in  terms  of  work,  when  all  the  factors  that 
make  springs  necessary  are  measured  in  terms  of  force? 

An  interesting  comparison  of  horizontal  force,  space  and 
work  to  vertical  force,  space  and  work,  through  all  values  of 
a  from  80  degrees  to  10  degrees,  is  shown  in  Kig.  2,  where  the 
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Fig.  2. — Diagram  showing  relations  of  eaaentlal  factors  at  different 
angles  of  Impact,  according  to  Fellowcraft 

Curve  A  shows  ratio  of  horizontal  to  vertical  force;  plotted  from 
AH  ^  R  cot  u  or  AH  :  R       R  cot  a  :  R      cot  o  :  1 

Curve  B  shows  ratio  of  horlio.Hal  space  to  height  raised;  plotted 
from  the  ratio  of  horizontal  to  vertical  space       cos  o  ;  versln  a 

Curve  C  shows  ratio  of  horlrontal  to  vertical  work  performed.  It 
Is  the  product  of  curves  A  and  B.  since  curve  A  represent 
and  curve  B  the  space  through  which  It  acts 


curve  A  is  the  ratio  of  horizontal  to  vertical  force.  B  the 
ratio  of  horizontal  to  vertical  space,  or  the  space  traversed  to 
the  height  raised,  and  C  the  ratio  of  horizontal  to  vertical 
work  performed.  Considering  the  values  of  a  from  80 
degrees  to  45  degrees,  as  these  are  about  the  limits  of  the 
values  in  which  we  are  particularly  interested,  it  will  be 
noted  that  while  the  force  ratio  varies  from  .176  :  1  or  1  :  5.68, 
the  work  ratio  varies  only  from  2  :  2.41  or  1  :  1.205,  and  the 
question  of  whether  work  is  the  proper  consideration  for 
spring  comparison  becomes  more  insistent. 


A  Point  in  Uoubt 

It  is  not  just  clear  to  the  writer  how  the  work  values  of 
the  horizontal  and  vertical  components  of  the  shock  force 
affect  the  spring  action,  but  from  experience  it  is  commonly 
known  that  if  «  is  large,  as  for  example  80  degrees,  making 
the  height  of  the  obstacle  3/10  of  an  inch,  very  little  shock 
effect  is  noticeable  in  mounting  this  small  obstruction.  Still, 
the  horizontal  to  vertical  work  ratio  for  this  angle  is  2:1. 
In  what  form  docs  this  work  appear?  Surely  not  in  shock, 
for  the  corresponding  force  ratio  is  .176  :  1  or  1  pBrt  hori- 
zontal force  to  5.68  parts  vertical  force. 

When  the  angle  «  is  reduced  to  45  degrees,  making  the  ob- 
stacle height  6.85  inches,  the  force  ratio  will  have  increased 
to  1  part  horizontal  force  :  1  part  vertical  force,  an  Increase 
of  5.68  per  cent.  The  work  ratio  for  an  angle  of  45  degrees 
is  2.41  parts  horizontal  to  1  part  vertical  work  or  an  increase 
of  20.5  per  cent.  It  is  likewise  a  matter  of  common  knowl- 
edge that  an  obstacle  of  this  height  would  produce  severe 
shocks,  that  are  apparently  out  of  proportion  to  the  small  in- 
crease in  the  work  value. 

In  my  letter  of  March  10.  suggesting  the  solution  of  the 
ratio  of  the  horizontal  to  vertical  shock  forces  in  terms  of  the 
inertia  of  the  mass  of  the  platform  supported  by  the  front 
axle,  and  a  function  of  the  angle  o,  you  suggest  that  in 
doing  so,  the  weight  of  the  vehicle  is  ignored.  Just  what  you 
mean  by  the  "whole  vehicle  weight"  is  not  clear.    The  static 


Digitized  by  Gc 


682 


THE  AUTOMOBILE 


April  X.  IMS 


weight  on  the  front  axle  is  considered  in  figuring  the  ver- 
tical component  or  the  value  of  K,  while  the  kinetic  energy 
of  the  car  is  considered  in  the  horizontal  component. 

My  solution  does  regard  the  kinetic  energy  as  being  po- 
tential and  only  capable  of  being  transformed  into  force,  as 
resisting  force  is  applied.  The  application  of  the  resistance 
is  NOT  in  the  plBnc  of  N  B,  but  through  the  angle  «.  Then, 
as  long  as  «.  has  a  value,  the  vertical  component  H'B  has  a 
value,  and  the  force  A'B  is  determined  by  the  lesser  of  the 
limiting  values  of  its  components.  If  the  momentum  of  the 
vehicle  is  sufficient  to  carry  it  over  the  obstacle  the  lesser 
component  H'B  must  determine  the  values  of  A'B  and  A  H', 
and  therefore  that  proportion  of  the  total  kinetic  energy  that 
may  be  transformed  into  horizontal  force. 

If  the  momentum  of  the  vehicle  is  not  sufficient  to  carry  it 
over  the  obstacle,  the  component  A'H'  will  determine  the 
limiting  value  of  A'  B  and  H'  B,  and  the  vehicle  will  mount 
the  obstacle  to  the  point  where  the  impulse  of  A  H  equals 
M  V  or  the  momentum  of  the  car. 

The  components  H'B  and  A'H'  are  therefore,  two  forces  : 
one  determined  by  the  vehicle  speed  and  the  front  axle  load, 
and  the  other  by  some  proportion  of  the  kinetic  energy  of 
ihe  car,  being  transformed  into  force  :  the  proportion  being 
such,  that  its  force  value  when  added  geometrically  to  the 
first  force,  will  produce  a  resultant  acting  in  a  plane  passed 
through  the  wheel  center  and  the  point  of  impact. 

The  writer  fails  to  see  where  any  other  element  of  "weight" 
enters  into  the  problem. 

In  conclusion,  the  writer  wishes  to  call  your  attention  to  a 
feature  in  your  reasoning  relative  to  Fig.  6  that  may  help  to 
clear  the  atmosphere  concerning  the  points  in  question. 

10  53 

If  BA,  whose  value  you  show  to  be  2t"6s       K.  E.,  repre- 

cnts  the  energy  spent  in  shaking  the  earth,  it  automatically 
admits  of  a  force  acting  in  the  direction  BA.  The  earth 
would,  of  course  provide  a  reaction  for  this  force.  But  BA, 
by  your  premise,  is  only  one  of  the  two  components  of  the 
force  whose  direction  is  N  B. 


Curtiss  8-Cylinder  Aeroplane  Motor 


One  of  the  first  S-cyllnder  gasoline  motors  regularly  manu- 
factured In  America  l>  the  Corliss  aeroplane  engine,  of  the 
V  type,  ihewn  In  thf  accompanying  Illustration.  The  latest 
model  of  thl»  motor  develop!  160  horsepower!  and  constitute* 
the  power  equipment  of  the  Curtis*  biplanes  which  an* 
now  supplied  to  several  foreign  government*.  The  cylinder* 
have  S  Inch  bore  and  7  inch  stroke  and  4  valves  each  The 
carbureter  Is  the  new  vertical  double-Zenith,  and  the  water 
pump  i*  mad*  in  one  piece  with  the  timing-gear  cover 


A  FORCE  CANNOT  ACT  ALONE:  NEITHER  CAN 
ONE  OF  ITS  COMPONENTS  ACT  ALONE. 

If  there  be  a  component  acting  in  the  direction  of  B  A, 
there  must  also  be  a  component  acting  in  the  direction  B  L. 
There  being  no  resistance  in  the  direction  L  B,  the  component 
whose  direction  is  B  L  cannot  act.  Therefore  the  component 
whose  direction  is  B  A  cannot  act. 

The  force  then  which  DOES  act  in  the  direction  B  A,  is  not 
a  COMPONENT  of  the  force  whose  direction  is  N  B,  but  is 
a  force  WHOSE  COMPONENTS  act  in  the  directions  N  Ii 
and  B  II. 

A  H  and  H  B  are  thus  shown  to  be  components  of  the 
SAME  force,  and  regardless  of  their  origin,  must  combine 
in  such  proportions  as  to  produce  the  resultant  A  B,  and 
therefore  must  bear  a  fixed  relationship  to  each  other  that  is 
a  function  of  the  angle  «. 

This  reasoning  reduces  the  problem  to  the  same  solution 
given  earlier  in  this  letter.    Is  it  not  correct? 

March  29,  1915.  A.  Feixowckakt 

Back  to  the  Main  Subject 

The  practical  importance  of  the  question  whether  or  not 
the  relative  magnitude  of  the  horizontal  component  of  road 
shocks  is  such  as  to  call  for  special  construction,  in  order  to 
temper  the  effects  of  this  component  for  motor  vehicles  in 
general  and  those  operated  with  solid  tires  in  particular, 
fully  justifies  the  unabridged  rendering  of  Fellowcraft's 
method  for  determining  the  shock  values  by  an  uncompromis- 
ing application  of  the  laws  of  physical  science  and  a  strict 
insistence  on  the  scholastic  use  of  its  ideology.  "Is  it  not  cor- 
rect?" he  asks  in  conclusion.  The  writer  would  say  here,  in 
advance  of  a  more  complete  reply,  that  in  his  opinion  Fellow- 
craft's  method  requires  to  be  supplemented  by  a  closer  con- 
sideration of  actual  shock  conditions  before  it  can  become 
applicable  and  convincing.  As  it  stands,  it  ignores  the  nature 
of  the  movement  of  the  axle,  by  which  the  force  values  are 
strongly  concentrated  in  the  first  portion  of  the  shock  space 
and  which  is  one  of  the  factors  that  made  the  writer  prefer 
to  try  a  short  cut  to  applicable  re 
suits.  Fellowcraft's  solution  would 
apply  with  equal  right  to  a  shock  from 
an  obstacle  affording  gradual  ascen' 
of  the  wheel — the  difference  would  be 
quantitative  only  and  for  this  reason 
alone  it  does  not  seem  to  present  a 
useful  parallel  for  practical  condi 
tions  until  supplemented  and  modified 
The  writer  did  not  wish  to  subordinate 
the  practical  interest  to  the  conveni- 
ence of  a  strict  and  final  mathematical 
solution  obtained  by  the  sacrifice  of 
facts  in  the  situation.  The  correct 
vision  of  the  problem  must  precede  a 
"correct"  solution. 

As  a  discussion  which  drifts  toward 
a  slighting  of  the  main  practical 
question  at  issue  and  emphasis  on  the 
personal  question  of  "property  in 
truth"  becomes  lengthy  and  unsuited 
for  publication,  M.  C.  K.  will  leave 
points  of  this  nature  for  the  reader* 
to  decide  and,  while  profiting  by  Fel- 
lowcraft's methods  where  they  seem 
applicable,  will  take  up  the  subject  in 
his  final  reply  strictly  with  reference 
to  its  practical  bearings.  The  ques- 
tion can  be  put  in  this  way:  Are  the 
high  work  values  of  horizontal  com- 
ponents likely  to  be  represented  in 
high  values  of  force  and  destruction, 
in  practice? 
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37,990  Michigan  Licenses  in  2  Months 

More  Than  Number  of  Registrations  for  Entire  Year 
of  1912— Complete  Statistics  of  Makes  Registered 


DETROIT.  MICH.,  April  a— There 
were  37,1*90  automobiles  and  trucks 
registered  in  Michigan  during  January 
and  February,  11)15,  exclusive  of  licenses 
taken  out  by  Canadians,  automobile  man- 
ufacturers and  dealers.  Total  registra- 
tion for  the  entire  year  1912  was  only 
.■;:». 5 79  including  these  classes. 

Of  the  total  number  registered  in  the 
fi  ist  2  months  of  this  year  were 
gasoline  cars  and  1,494  were  electrics. 
There  were  36,420  passenger  cars,  1.3H9 
being  electrics,  while  of  the  1,547  com- 
mercial vehicles  105  were  electric  ma- 
chines. These  curs  are  the  products  of 
J97  manufacturers  only  nine  of  whom  are 
Kuropean.  The  288  American  makes  in- 
clude many  cars  which  arc  no  longer 
built.  The  483  passenger  cars  classed 
as  miscellaneous  include  a  large  number 
of  assembled,  home-made  and  special 
types. 

Ford  registrations  in  January  and 
February  totaled  13.917  or  27.1  per  cent, 
of  the  total  registration.  Buick  has 
•2.211.  Overland  1,852,  Studebaker  1.768. 
Cadillac  1,594  and  Reo  1,540.  Of  the 
electric  passenger  carB  Detroit  has  565. 
Rauch  &  Lang  143,  Grinnell  123,  and 
Baker  101.  In  the  gasoline  truck  class 
the   General   Motors  vehicles  lead  with 
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Michigan  Car  and  Truck  Registra- 
tion for  January  and  Feb- 
ruary. 1915 

All      ('■■■rniti'r     and  cont- 

■nrri'lnl   ciir»   .tT.iHMi 

All  araaejllne  paaaenacer  ran.AS^MM 

All    electric    vehicles   1.41)4 

American  aaakea  of  all  ear*  2MW 
KorrlKn  aaakea  of  all  <-ara.  O 
M«lr«    <,f    ituMrmirr  ajaan- 

llnt-  ran    Inn 

Wnkra    of     paiarnirr  elec- 
tric   vetalrlen    21 

Miakea  of  OTaaiollae  eomilltr- 

<-lal   rrhlolr.    71 

Makes  of  electric*  rnmnacc- 

elal   vehlelca    T 

American  paaaenarer  rnra  .  .  !V».o.'t  I 
Forelprn    paairnser   eaara...  2?t 
KlataMrtc  paaacBKcr  vehtrlea  I.HKII 
commercial  a-aaollne  aelil- 
clea    ••■■■■■■..*.........    1 .4  l!» 

Commercial    eleetrle  Tehl- 

elca   HI." 

Mannfnrtiirrra'    lleenaea    ...  122 

Deal  era'   lleeaaea    221 

Manufncturcra*  anal  dealer** 

lleenaea    2 

Total   all    lleenaea   laanril  .  . Ilx.X'tr. 


200,  followed  by  Federal  185,  Universal 
120  and  I.  H.  C.  121,  while  Detroit  has 


.M  and  Baker  22  among  the  commercial 
electrics.  It  should  he  noted  that  in  the 
compilation  of  licenses  no  distinction  is 
made  between  a  passenger  car  and  a 
commercial  vehicle,  all  Ford,  Overland, 
Studebaker,  Buick.  etc..  cars  being  listed 
as  passenger  machines.  Often  where  a 
license  was  issued  to  a  business  house  the 
car  was  considered  a  commercial  vehicle. 

The  statistics  appearing  in  the  tables 
herewith  do  not  constitute  a  definite  cri- 
terion as  to  the  actual  total  number  of 
cars  of  the  various  makes  in  operation 
in  Michigan.  These  are  only  the  regis- 
trations during  the  first  2  months  of  the 
year  and  names  which  are  credited  with 
only  a  few  cars  at  this  time  may  be 
among  those  at  the  head  of  the  list  when 
the  total  registration  records  are  com- 
piled. 

It  must  be  remembered  that  at  this 
time  of  the  year  there  are  a  great  many 
owners  who  have  not  yet  taken  their  cars 
out  of  storage  and  hence  have  not  regis 
tered.  Of  course,  some  types  of  cars  are 
more  likely  to  be  found  in  operation 
than  others  during  the  winter  months, 
while  those  in  the  northern  part  of  the 
state  are  more  probable  to  be  late  in  reg- 
istering than  those  in  the  * 
tion. 


Registration  of  Cars  and  Tracks  in  Michigan  During  January  and  February,  1915 
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Electric  Commercial  Vehicles 
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Plan  view  of  chaul*  of  alx-cyllnder.  eeven-paeeenger  sO-horecpower  Weatcott 


Comfort  Is  Feature  of  New  Westcotts 

Six  and  Four  Chassis  of  Clean  Design  Take 
Four  Body  Types — Neat  and  Convenient  Control 

IN  producing  the  two  new  chassis  the  engineer  of  the  A  neut  feature  of  the  Northway  construction  is  the  combine 
Westcott  Motor  Car  Co.,  Richmond,  bid.,  has  obviously  tion  of  the  breather  orifice  with  the  valve-inclosing  plates, 
given  his  close  attention  to  a  study  of  detail,  so  that  the  there  being  a  slot  which  is  covered  by  a  bead  cast  in  the  cover, 
well  known  components  used  are  given  every  opportunity  to  this  bead  serving  to  provide  something  by  which  to  hold  the 
display  their  qualities.  While 
the  general  lines  of  the  six 
and  four-cylinder  chassis  are 
similar,  there  are  some  points 
of  difference,  the  most  notice- 
able being  that  the  six  has  a 
cantilever  rear  suspension 
while  the  four  has  three- 
quarter  elliptic  springs.  The 
axles  are  different  also,  since 
a  Weston-Mott  is  used  on  the 
four  and  a  Timkcn  on  the 
six,  the  latter  having  spiral 
bevels  and  the  former  straight 
tooth  gearing.  Another  dif- 
ference appears  in  the  trans- 
mission as  the  four  has  a 
single  universal  behind  the 
gearset  while  the  six  has  an 
open  propeller  shaft  with  two 
joints.  In  both  cars  the  torque 
and  drive  are  taken  by  the 
springs. 

The  motors  are  both  stand- 
ard Northways,  the  cylinder 
dimensions  being  3  1-2  by  6 
inches  in  each  case,  giving  a 
displacement  volume  of  Ut'2 
cubic  inches  for  the  four  and 
288  cubic  inches  for  the  six. 
Cylinders  are  block  cast  and 
have  divided  detachable  heads 
which  cover  a  pair  of  cylin- 
ders each  on  the  six,  but  the 
head  on  the  four  is  one  pie<-e. 


Weatcott. Northway  power  planta.  Upper — Carbureter  aide  of  elx. 
Lower — Generator  tide  of  four 


cover  when  taking  it  off. 
This  can  be  seen  clearly  in 
the  side  view  of  the  six,  and 
the  other  photograph  of  the 
four-cylinder  motor  shows  the 
mounting  of  the  Delco  single 
unit  starter  and  generator.  It 
will  be  seen  that  this  is  driv- 
en through  the  water  pump, 
and  just  in  front  of  the  fan 
belt  is  a  little  platform  de- 
signed to  carry  a  tire  pump, 
supplied  on  the  six  but  listed 
as  an  extra  on  the  four. 

Owing  to  the  use  of  the 
Stewart  vacuum  feed  on  both 
cars  the  carbureters  can  be 
mounted  high  and  their  ac- 
cessibility is  very  great;  they 
are  not  the  same  for  the  two 
cars  as  the  six  has  a  Rayfleld 
and  the  four  a  Schebler.  An 
air  lever  is  supplied  and  at- 
tached to  the  steering  post, 
while  the  high  placing  of 
the  carbureters  makes  the 
accelerator  connections  very 
straight  and  simple.  One  of 
the  little  details  that  so 
greatly  make  for  the  driver's 
comfort  is  the  throttle  peda] 
which  is  shown  in  the  sketch, 
the  aluminum  block  making  a 
convenient  foot  rest  whence 
the  plunger  can  be  depressed 
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or  raised  by  a  slight  twist  of  the  ankle.  On  the 
steering  wheel  there  are  the  usual  throttle  and 
spark  levers,  while  the  horn  button  is  located 
centrally  in  the  wheel  boss. 

The  leather-faced  cone  clutch  is,  of  course, 
inclosed  completely  by  the  bell  housing  which 
connects  to  the  three-speed  gearbox,  and  the 
pedal  is  provided  with  a  setting  or  adjustment, 
so  that  its  altitude  in  the  normal  position  can  be 
made  to  suit  the  person  who  habitually  drives 
the  car.  This  is  a  petty  refinement  which  ought 
to  be  part  of  every  automobile,  as  it  makes  all 
the  difference  in  the  world  to  anyone  with  a 
little  over  or  under  the  average  length  of  leg. 

Among  other  special  details  the  most  im- 
portant are  a  hand  adjustment  for  the  external 
service  brakes,  and  a  particularly  rigid  and 
strong  spare  tire  carrier.  The  brake  adjust- 
ment is  in  the  correct  place;  that  is,  on  the 
last  rod  and  close  to  the  brake  band  itself.  It 
consists  of  a  large  thumb  screw  which  is  easy 
to  turn  and  can  be  reached  by  putting  the  hand 
through  the  rear  wheel  between  a  couple  of 
-pokes.  Both  brakes  may  be  taken  up  in  a 
couple  of  minutes. 

The  tire  carrier  combines  the  purpose  of  sup- 
porting the  two  demountable  spares  with  a 
rigidity  that  eliminates  any  chance  of  shaking, 
and  of  holding  the  gasoline  tank.  How  this  is 
done  is  best  seen  by  reference  to  the  sketch, 
and  it  may  be  added  that  it  is  possible  to  jump 


Upper — Side  view  of  model  0-35  four-cylinder,  35- horsepower  Weetcott. 
Interior  of  six-cylinder  Westcott  showing  aisle  between  front  seat* 


Lower 


Strong   chsnnsl- taction   tire  carrier  and  tank  support 


Left — Pad  for  accelerator.  Center — Adjuatment  on  clutch  pedal. 
Right — Simple  adjuatment  of  aervice  brake  bands 


up  and  down  on  the  carrier  without  causing  the  least 
deflection. 

There  is  an  indefinable  something  about  the  body  lines  that 
suggests  comfort,  and  the  idea  thus  given  is  perfectly  correct, 
as  care  has  been  taken  to  provide  ample  depth  of  cushion, 
which  is  the  most  important  thing  in  car  comfort.  For  the 
driver  and  front  passenger  there  are  separate  seats  with  a 
narrow  passage  between  them  and  this  gives  the  driver  as 
much  freedom  for  his  right  arm  as  for  the  left.  The  height 
of  the  seat  back  beneath  the  driver's  right  armpit  is  just 
equal  to  that  of  the  padded  edge  of  the  body  on  his  left, 
which  means  that  both  arms  rest  naturally  in  the  same  posi- 
tion and  this  is  an  appreciable  aid  to  comfort. 

Roadster  Bodies  Also  Made 

On  the  four  there  is  plenty  of  room  in  the  tonneau  for  three 
people  and  the  front  seats  are  undercut  to  provide  space  for 
the  passengers'  feet  when  they  are  reclining  on  the  deep 
back  cushion.  In  the  six,  folding  seats  are  located  behind 
the  divided  front  seating  and  the  tonneau  is  longer,  so  giving 
room  for  seven  passengers  altogether.  Roadster  bodies  with 
three  seats  are  made  for  both  chassis  and  the  center  seat  is  a 
little  set  hack  in  the  modern  style.  The  four  cylinder  is  also 
obtainable  in  speedster  form  with  a  racing  body. 

Turning  to  the  statistical  details,  the  wheelbase  is  113 
inches  on  the  four  and  125  inches  on  the  six,  tires  are  33  by 
•I  and  34  by  4  respectively  and  Firestones  are  the  usual  equip- 
ment. Two  different  top  speed  gear  ratios  are  given,  3.75  to  1 
and  4  to  1,  according  .to  the  district  in  which  the  car  is  sold. 

An  ingenious  little  Delco  fitting  used  on  the  Westcott  is  a 
buzzer  that  gives  warning  at  once  should  a  short  circuit 
occur  anywhere  in  the  lamp  circuits.  This  is  inclosed  within 
the  cowl  and  gives  out  a  loud  rapping  noise  directly  the  dis- 
charge along  any  line  rises  above  what  it  ought  to  be  for  the 
proper  supply  of  the  lamp.  It  is  also  very  useful  as  a  warn- 
ing when  the  lamp  lead  is  temporarily  disconnected  for  any 
reason,  since  it  sounds  immediately  if  the  end  of  the  wire 
carrying  the  lamp  connection  should  accidentally  fall  against 
the  frame  or  any  metal  part  of  the  chassis. 
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Original  Design  in  New  Dorris  Six 


Valves  Removable  with  Seatings  as  Cages  Screw  Into 
Cylinder  Head — Ingeniously  Oiled— Seven -Bearing  Crankshaft 


Above — Valve  tide  of  new  Dorm  tin  ■cylinder  power  plant,  showing 
mounting  or  generator  and  magneto.  Note  Incloaing  of  overhead 
valvea.  Left— Front  view  of  Oorrla  six  motor,  showing  double 
reduction  gear  for  starting  motor  drive.  Thla  system.  •  departure 
from  the  more  usual  type,  driven  by  geara  cut  In  the  flywheel  rim. 
is  operated  by  sliding  the  intermediate  gear  Into  meeh  with  the 
special  gear  mounted  on  the  crankahaft  Juat  forward  of  the)  timing 
pinion.  A  special  form  of  Weatlnghouse  switch  la  uaed  for  meshing 
the  gears     The  total  ratio  of  the  redaction  Is  24  to  1 


FOR  many  years  past  the  Dorris  Mo- 
tor Car  Co.,  St.  Louis.  Mo.,  has 
been  making  four-cylinder  cars, 
using  overhead  valve  motors  of  its  own 
design  and  construction  and  applying  a 
distinctive  originality  to  the  whole  chas- 
sis. It  has  now  added  a  six-cylinder 
model  which  embodies  most  of  the  recog- 
niied  Dorris  features,  together  with  a 
variety  of  small  refinements,  and  in  this 
new  car  none  of  the  originality  of  former 
designs  has  been  sacrificed. 

Valves  Readily  Removable 

Unlike  many  overhead  valve  motor.1-, 
the  valves  are  readily  removable  com- 
plete with  their  seatings,  as  the  cages 
are  screwed  into  the  cylinder  head.  The 
cylinder  head  is  bored  out  to  receive  the 
rages  and  the  latter  make  contact  with 
the  walls  of  their  containing  chambers, 
so  that  heat  19  transferred  to  the  main 
casting  and  thence  to  the  waterjacket. 
The  use  of  cages  of  the  correct  thickness 
and  the  provision  of  adequately  cooled 
walls  in  close  proximity  is  an  essential 
matter  if  an  overhead  valve  motor  is 
tO  be  successful  since  the  cages  are  liable 
to  give  trouble  if  allowed  any  opportu- 


nity to  overheat,  and  this  appears  to  have 
been  taken  care  of  most  efficiently  in  the 
Dorris  construction.  Instead  of  an  over- 
head camshaft,  which  might  call  for 
some  intricacy  of  driving  mechanism,  the 
usual  location  is  employed,  the  valves  be- 
ing operated  by  means  of  long  push 
rods  and  short  rocker  arms,  the  latter 
mounted  on  a  hollow  shaft  that  lies 
along  the  top  of  the  cylinder  block.  Ad- 
justment for  valve  stem  clearance  is 
made  on  the  push  rods,  and  the  detail 
appears  in  the  end  view  of  the  motor. 
At  the  upper  end  of  each  push  rod  If  a 


Features  of  Dorris  Six 

Unit  Power  Plant 
Multiple  Disk  Dry  Clutch 
Inclosed  Overhead  Valve 
Starting  Motor  Drive  from  Outside 

of  Timing  Case 
Wheelbase.  128  Inches 
36  by  4',  Inch  Tires 
Wrstinghouse  Starting  and  Lighting 


small  cup,  and  the  corresponding  ex- 
tremity of  each  rocker  is  cupped  similar- 
ly, connection  between  the  two  parts  be- 
ing made  by  inserting  a  single  steel  ball 
of  5-8  inch  diameter;  this  ought  to  be 
better  than  a  yoke  and  pin  coupling,  be- 
cause it  compensates  for  wear  automat 
cally.  needs  less  lubrication  and  facili 
tates  the  removal  of  a  valve.  This  last 
feature  is  obvious  from  the  drawing  for 
it  is  only  necessary  to  depress  a  valve 
by  hand  in  order  to  free  the  push  rod 
and  allow  the  rocker  to  drop  out  of  the 
way  of  the  cage  as  this  is  unscrewed 

Valve  Lubrication  Ingenious 

In  lubricating  the  bearinjrs  of  the 
rockers  on  the  hollow  shaft  which  car- 
ries them  it  is  highly  desirable  to  pre- 
vent pools  of  oil  collecting  around  the 
tops  of  the  valve  cages  because  oil  that 
gets  down  the  valve  stems  in  quantity  is 
liable  to  produce  quantities  of  carbon  in 
awkward  places.  It  is  none  the  less  nec 
essary  to  see  that  the  rockers  are  always 
free,  since  friction  on  their  centers 
causes  lag  in  the  valve  action  and  pro 
duces  wear  on  every  part  of  the  valve 
operation.    Oil  is  fed  by  the  main  gear 
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pump,  through  a  copper  pipe  and  so  to 
the  inside  of  the  hollow  rocker  shaft, 
whence  it  exudes  within  each  rocker 
bushing.  To  catch  the  overflow  the 
aluminum  top  piece  which  incloses  the 
rockers  has  a  ridge  raised  on  its  bot- 
tom and  the  floor  beneath  the  rockers  is 
sloped  so  that  all  oil  drains  towards  the 
center.  Here,  as  is  shown  in  the  plan 
view  of  the  motor,  is  situated  the 
breather  orifice,  so  surplus  lubricant 
passes  directly  back  to  the  crankcase. 

It  may  also  be  seen  in  the  illustrations 
how  the  water  outlet  pipe  is  cleverly  com- 
bined with  the  aluminum  top  piece.  It 
should  be  noticed  that  this  outlet  lies 
alongside  the  valve  cages,  thus  insur- 
ing a  free  circulation  at  this  most  im- 
portant part  of  the  system. 

Starter  System  Unusual 

Instead  of  using  the  almost  universal 
flywheel  drive  for  the  starting  motor,  the 
Dorris  has  a  double  reduction  gear  lo- 
cated in  the  timing  case,  giving  a  total 
ratio  of  twenty-four  to  one,  and  oper- 
ated by  sliding  the  intermediate  com- 
pound gear  into  mesh  with  a  special 
i;ear  mounted  on  the  crankshaft  just  for- 
ward of  the  timing  pinion.  This  con- 
struction is,  of  course,  neater  than  the 
flywheel  drive  in  some  ways  and  it  ought 
to  be  a  good  deal  less  noisy  in  operation 
as  the  gears  can  be  lubricated  efficiently. 
To  mesh  the  gears  a  special  form  of 
Westinghouse  motor  switch  is  used,  the 
operation  being  mechanical.  Pressing  the 
starting  pedal  engages  the  contacts  A 
and  this  causes  current  to  pass  through 
the  motor  and  also  through  a  resistance 
which  absorbs  most  of  the  power.  This 
means  that  the  motor  turns  slowly  and  as 
soon  as  the  plunger  passes  the  vee  edges 
A  the  current  is  cut  off  again,  leaving 
the  motor  spinning  gantly.  Continued 
pressure  on  the  pedal  has  now  brought 
the  parts  B  B  into  contact  and  so  pushes 
the  starting  gears  into  mesh,  the  slow 
turning  of  the  motor  making  engagement 
easy,  and  the  last  stage  of  movement  en- 
gages the  main  contacts  and  passes  the 
full  current  into  the  motor.  To  prevent 
the  motor  being  over-driven  when  the 
engine  starts  there  is  a  roller  clutch  in- 
side the  large  sliding  gear  and  this,  of 
course,  overruns  at  the  first  explosion 
in  the  cylinders. 

The  Westinghouse  generator  is  located 


Above — Intake  aide  of  aix-cyllnder  power  plant  of  new  Dorm,  mowing  mounting  of 
carbureter.  Intake  and  exhauat  manifold!  and  starting  motor 

Lower — Plan  view  of  Dorna  alx  motor  with  overhead  valve  coverplate  removed,  showing 
rockeri  and  oil  draining  arrangement 


on  the  opposite  side  of  the  engine  and 
has  a  magneto  in  tandem,  connection  be- 
ing made  through  a  leather  coupling  at 
either  end  of  the  armature  shaft. 

Seven- Bearing  Crankshaft 

Again  contrary  to  usual  practice,  seven 
bearings  are  used  for  the  crankshaft, 
this  being  thought  to  give  the  most  rigid 
support  possible,  and  it  should  be  ob- 
served that  room  has  been  found  for 
bearings  of  good  width  without  making 
the  motor  excessively  long  for  a  4  by  5- 
inrh  six. 


Dorria  alx-c/Hnder  aeven-paaaengcr  touring  car  which,  with  complete  equipment,  aella  for  $2,475 


Both  the  intake  and  exhaust  manifolds 
are  rather  different  from  standard  ideas 
and  it  is  to  be  observed  that  the  gas  is 
well  warmed  by  an  ample  waterjacket 
round  the  main  branch  of  the  intake 
manifold.  The  carbureter  fitted  is  a 
Stromberg,  which  is  rendered  very  ac- 
cessible by  the  absence  of  other  fittings 
from  that  side  of  the  motor. 

In  the  illustration  showing  the  mag- 
neto side  of  the  motor  the  location  of 
the  oil  pump  can  be  seen,  it  being  in  the 
base  and  driven  from  the  rear  end  of 
the  camshaft.  Lubrication  for  the  crank 
and  the  other  internal  parts  of  the  en- 
gine is  by  constant  level  splash,  there 
being  a  gauge  on  the  side  of  the  crank- 
rase  and  a  drip  indicator  on  the  cowl 
board. 

The  motor  is  the  most  distinctive  part 
of  the  Dorris  chassis,  but  there  are 
other  parts  that  are  also  a  little  differ- 
ent from  the  normal.  For  instance,  the 
dutch  is  a  special  design  of  dry  multiple- 
disk  and  occupies  the  center  of  a  fan 
flywheel,  a  form  of  draught  inducer  that 
is  very  uncommon  on  American  chassis, 
though  used  a  good  deal  in  Europe.  To 
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snowing  arrangenr-nt  of  the  atarting  motor,  The  right  hand 
end  of  thla  drawing  la  ehown  in  plan  «o  a>  to  make  the  gearing 
clear,  while  the  left  ena  la  a  aide  elevation.  thU  do«a  not.  how- 
ever, affect  the  relat.ve  potitlona  of  the  .witch  part*.  Flr.t 
motion  of  the  pedal  engage,  contact!  A  which  glvea  the  motor 
a  little  flick  of  current  and  atari  it  moving  »g  that  the  gear, 
will  slip  ee-ally  Into  meah.  Main  contact  which  aenda  the  ful 
current  to  the  motor  ■  given  only  when  the  prda'  »  pre«»*d 
right 
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allow  this  fan  free  action  it  is  necessary 
to  give  an  ample  space  for  air  escape 
around  it,  so  the  three-speed  gearset  i* 
attached  to  the  motor  by  arms  instead  of 
the  more  customary  bell  housing. 

The  unique  feature  of  this  car  is  a 
wrought  iron  bonding  ring  which  is  cast 
actually  within  the  iron  of  the  flywheel, 
just  as  copper  lubricating  pipes  are 
sometimes  cast  inside  the  aluminum  of 
the  crankcase.  The  idea  of  this  bonding 
is,  of  course,  to  assist  the  wheel  to  re- 
sist centrifugal  stresses,  since  the  fan 
construction  is  hardly  so  strong  as  the 
ordinary  plain  type  of  wheel.  In  the 
clutch  drawing  this  bonding  ring  is 
shown  in  section,  and  another  thing  to 
be  observed  in  the  same  illustration  is 
the  arrangemtnt  of  the  levers 
operating  the  clutch.  These 
are  multiplying  levers  which 
greatly  lessen  the  pressure 
needed  to  release  the  clutch 
and  the  desirable  easy  action 
is  obtained  with  extremely 
few  additional  parts. 

For  the  rear  axle  a  Timken 
product  is  used  with  spiral 
bevel  drive  and  the  usual 
brakes,  and  there  is  nothing 
in  the  front  axle  or  steering 
that  calls  for  special  com- 
The  Dorris  company  is 
the  few  makers  who 
still  pin  their  faith  to  a  plat- 
form rear  spring,  the  side 
members  being  50  inches  long 
and  the  cross  spring  40 
inches;  the  front  springs  are, 
of  course,  half  elliptic  und 
also  of  good  length. 

Dash  la  Part  of  Chassis 

A  peculiar  little  detail  that 
seems  to  make  for  conve- 
nience is  the  use  of  a  cylin- 
drical gasoline  tank  located 
beneath  the  driver's  foot- 
board and  attached  to  the 
aide  of  the  frame.  This  plac- 
ing enables  the  filler  and  a 
gasoline    gauge    to    be  or- 


ranged  so  that  they  stand  flush  with 
the  board;  the  gauge  can  be  seen  at  any- 
time by  glancing  downward,  and  the  filler 
is  accessible  by  merely  opening  the  side 
door.  A  Stewart  vacuum  feed  is  em- 
ployed for  raising  the  fuel  to  the  car- 
bureter. Another  important  detail  is 
that  the  dashboard  is  part  of  the  chassis 
and  carries  all  wiring,  etc.  The  seven- 
passenger  body  simply  drops  in  place 
over  the  dash  and  all  switch  gear  is  con- 
tained in  a  box  clamped  to  the  foot  of 
the  steering  poet.  This  is  a  very  im- 
portant detail  of  design  that  seems  likely 
to  become  general  practice.  It  is  not,  of 
course,  unique  on  the  Dorris,  as  several 
other  automobiles  have  the  same  fea- 
ture, but  the  other  method  is  still  so 


common  that  every  manufacturer  who 
adopts  the  improved  system  is  deserving 
of  congratulation.  It  is  a  manufactur- 
ing advantage  to  have  the  wiring  all  a 
part  of  the  chassis,  but  the  owner  gains 
as  well  because  the  work  of  wiring  up 
can  be  done  better  and  more  reliably 
when  every  portion  of  the  electrical 
equipment  is  bare  and  readily  accessible. 
That  is  to  say  the  owner  does  not  ap- 
preciate the  scheme  only  when  the  body 
comes  to  be  removed. 

Body  equipment  is  complete  in  all  de- 
tail and  includes  a  Golde  one-man  top, 
Stewart  tire  pump  and  3C  by  4  1-2-inch 
tires:  the  wheelbase  is  128  inches  with 
standard  tread,  ond  the  price  of  the  corn- 
plete  vehicle  is  $2,475. 


Laft — Shows  construction  of  dry  disk  clutch  and  multiplying  gear  to 
light.    Right-Section  of  mo 
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Auto-Lite  Doubles  Factory  Facilities 

Two  New  Buildings  Added — To  Increase  Output  From 
500  to  1,200  Accessories  Per  Day 


rpOLEDO,  O.,  April  a— The  Electric  Auto-Lite  Co.,  manufacturer  of 
starting  and  lighting-  systems,  lamps  and  horns,  has  taken  over  on  a 
long-time  lease  two  large  buildings  formerly  occupied  by  the  General 
Electric  Co.,  which  more  than  doubles  its  factory  area.  The  larger  of 
the  buildings  is  304  by  80  feet  with  a  floorspace  of  150.000  square  feet, 
and  four  stories  in  height.  The  other  is  a  three-story  structure  which 
will  be  used  for  offices,  experimental  and  engineering  department*, 
restaurant  and  rest  rooms. 

With  the  present  factory,  these  structures  aggregate  2*>l».000  square 
fe*t  of  floorspace  or  about  6  1-2  acres.  The  larger  of  the  two  buildings 
will  be  used  for  manufacturing,  some  of  the  machinery  already  having 
teen  installed.  The  equipment  will  consist  of  automatic  lathes,  screw 
machines,  grinders,  milling  machines,  punch  presses,  etc. 

The  factory  now  employs  800  men,  but  this  will  be  more  than  doubled 
when  the  new  plant  starts  operation  in  the  near  future.  The  facilities 
provided  by  the  additions,  will  enable  the  factory  to  increase  its  daily 
production  from  500  to  1,200  complete  outfits,  consisting  of  lighting 
generators,  starting  motors,  switches,  lamps,  horns  and  tire  pumps. 
Orders  are  already  booked  for  a  large  proportion  of  this  production.  The 
company  has  over  fifty  service  stations  throughout  the  country  as  well 
as  branch  offices  and  service  stations  in  New  York,  Kansas  City  and  San 
Francisco. 

Officers  of  the  company  are:  CO.  Miniger,  president  and  general 
manager;  Herman  R.  Saxon,  vice-president  and  factory  manager;  C.  S. 
Ijitting,  secretary,  and  Walter  Stewart,  treasurer. 


Upper  left  —  Recent  addition  to  the  Auto- Lit*  plant 
Tht    Auto- Lite    factory    wrhoae    facilities   are    more  than 
doubled  by   the  addition 
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New  Lippard-Stewart— Two  Brockways 


Electric  Starting  and 

Lighting  Feature 
of  Lippard-Stewart, 
Which,  Like  Brockways, 
Is  Worm  Driven 


rpHK  Lippard-Stewart  1-2-tonner  is 
*  the  latest  vehicle  of  this  capacity 
to  be  brought  out  by  a  manufacturer  of 
heavier  sizes.  The  new  truck  supple- 
ments a  line  of  3-4,  1,  1  1-2  and  2-ton 
models,  all  of  which  are  consistent  in 
the  plan  of  assembly.  The  manufac- 
turer is  the  Lippard-Stewart  Motor 
Car  Co.,  Buffalo,  N.  Y.  The  vehicle  is 
of  the  French  type,  with  a  sloping  hood 
over  the  engine  and  a  Renault  type  of 
radiator  on  the  dash,  the  use  of  electric 

starting  and  lighting  being  a  feature.  The  unit  power  plant 
drives  through  a  single  shaft  to  the  Timken-David  Brown 
worm  axle.  Wheelbase  is  100  inches  and  treads  standard. 
Engine  is  mounted  on  three  points,  the  integral  arms  of  the 
flywheel  bell-housing  serving  also  to  support  the  gearbox. 
The  motor  is  a  3  1-4  by  5  block  with  a  detachable  head  and 
cored  intake  manifold.  The  valves  are  inclosed  and  on  the 
right.  Both  exhaust  manifold  and  carbureter  are  on  this 
side,  a  short  length  of  tubing  providing  hot  air  for  the 
latter.  The  carbureter  is  a  Zenith,  controlled  by  both  the 
hand  and  foot.    No  governor  is  fitted. 

Ignition  is  provided  by  the  Atwater  Kent  Unisparker 
system,  the  distributer  being  mounted  over  the  timing  gear 
case  in  front,  and  driven  by  helical  gears.  Circulating-splash 
lubrication  is  provided  while  cooling  is  by  thermo-syphon. 

From  the  leather-faced  cone  clutch  the  drive  is  taken  by 
a  three-speed  gcarsct  through  Spicer  joints  and  a  single 
shaft  to  the  worm-driven  axle  at  a  6  to  1  reduction.  The 
brakes  are  all  on  the  wheel  drums  and  arc  both  internal, 
acting  for  the  full  width  on  the  same  drums,  this  being 


The  new  Lippard-Stewart  1-2-ton  truck  fitted  with  delivery-type  body 


accomplished  by  the  new  Timken  system,  one  set  of  shoes 
being  in  the  vertical  plane  and  the  other  horizontal.  Drive 
and  torque  are  taken  by  the  half-elliptic  springs. 

Tires  are  33  by  4  all  around,  on  demountable  rims.  The 
electric  system  consists  of  a  motor-generator  on  the  left 
side  of  the  motor,  driven  from  the  crankshaft  by  an  inclosed 
silent  chain  in  front  of  the  timing  gear  case.  It  operates 
at  12  volts.    Chassis  complete  sells  for  $1,000. 

Two  More  Worm-Driven  Brock- 
ways, 2,500  and  4,000  Pounds 

QJINCE  January,  when  the  change  in  Brockway  modeU 
from  the  air-cooled  line  with  elliptic  springs  and  wood 
frames  was  first  announced,  the  Brockway  Motor  Truck  Co., 
Cortland,  N.  Y.,  has  introduced  two  more  models  in  which 
the  chain  drive  is  superseded  by  worm.  These  models,  how- 
ever, do  not  replace  the  1,500-,  2,500-,  and  4,000-pound  water- 
cooled  chain-driven   models,  but  constitute  alternatives  to 


Plan  view  of  Lippard-Stewart  1. 2-ton  ehasala,  showing  mounting  of  electric  atartlng  and  lighting  eystem  and  worm. drive  rear  aula 
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The  new  2,500  pound  Brockwiy  truck  which  ueee  worm  drive  and  aatla  for  $1,900 

these  types  in  2,500  pounds    and    4,000  pounds  capacity. 

Similar  in  all  respects  but  the  size  and  weight  of  parts 
affecting  load  capacity,  the  new  models  are  chiefly  character- 
ized by  their  general  conformance  with  the  present  trends  in 
standard  design.  Their  motors  are  no  longer  under  French 
hoods,  but  are  housed  beneath  rectangular  hoods  with  cast- 
case  tinned-tube  radiators.  All  springs  are  semi-elliptic, 
left  steer  and  center  control  are  employed,  the  motor,  clutch 
and  gearset  are  incorporated  in  one  unit  and  drive  is  by  a 


single  shaft  to  the  worm-driven  axle. 

They  are  built  upon  rolled  channel 
steel  frames,  from  which  the  motors  are 
suspended  directly  from  three  points. 
Continental  motors  are  used,  cast  in 
block,  with  centrifugal  pump  cooling 
assisted  by  both  a  radiator  fan  and  a 
vaned  flywheel.  A  Schebler  carbureter 
and  a  Kramer  governor  are  used  on 
each  of  these  motors,  and  a  Bosch  single 
magneto  with  fixed  spark  furnishes  the 
ignition  current. 

Gear  Keduction        to  1 

From  the  motor  the  drive  is  taken  by 
a  dry-disk  clutch  and  three-speed  selec- 
tive gearset  of  Brown-Lipe  make, 
through  a  single  shaft  with  two  uni- 
versal to  the  Sheldon  rear  axle.  Torque 
and  propulsion  are  taken  by  the  springs  on  both  models. 

The  motor  of  the  2,500-pound  model  is  3  3-4  by  5  1-4  inches. 
Maximum  speed  by  governor  is  15  miles  per  hour.  This 
model  has  124-inch  wheelbase  and  uses  36  by  3  1-2-inch  tires 
in  front  and  36  by  4  1-2  in  the  rear.    It  sells  for  $1,900. 

On  the  4,000-pounder  the  motor  is  4  1-8  by  6  1-4.  Wheel- 
base  is  132  inches  and  tires  are  36  by  4  front  and  36  by  3  1-2 
dual  or  option  of  36  by  5  in  the  rear.  The  price  of  this  ve- 
hicle is  $2,200. 


A  One- Man,  Pay-Enter  Motor  Bus  Design 


"DESPONSIVE  to  the  demand  for  motor  buses,  the  Great 
Southern  Automobile  Co.,  Birmingham,  Ala.,  has  pro- 
duced a  special  model  of  chassis  and  body  for  passenger 
service  having  a  low  floor  with  a  pay-enter  door  arrangement 
for  one-man  operation.  It  has  its  motor  under  a  conventional 
hood  with  drive  by  a  bottom  worm,  the  latter  making  the  low 
floor  possible  with  direct  mechanical  drive. 

The  chassis  is  rated  at  2  1-4  tons  capacity,  and  the  com- 
plete vehicle  is  22  feet  long  overall,  7  feet  6  inches  wide  at 
the  eaves,  8  feet  0  inches  high,  from  the  ground  to  the  roof- 
top, and  has  7  inches  clearance  under  the  worm. 

Twenty-five  passengers  are  carried  on  a  single  deck,  all 
of  the  seats  being  of  the  transverse  type  except  at  the  rear 
where  a  rotunda  arrangement  allows  room  for  the  rear 
wheels.  It  is  expected  to  have  the 
new  buses  ready  for  the  market  s- 
in  June.  j  i^— 


block  with  the  valves  on  the  left.  It  is  cooled  by  a  centrifugal 
pump  and  a  built-up  cast-case  finned-tube  radiator.  Dual 
Bosch  ignition  with  hand  spark  control  is  provided  and  the 
motor  is  governed  by  a  motor-driven  Pierce  governor.  This 
governor  is  set  at  1,057  r.p.m.,  or  16  miles  per  hour  in  high 
gear. 

The  door  is  two-leaf  folding,  operated  by  a  crank  at  the 
driver's  hand.  When  closed  it  is  flush  with  the  side  and  con- 
ceals the  steps.  The  driver's  scat  is  to  the  left  and  the  body, 
which  is  made  by  the  Great  Southern  company,  is  of  metal 
with  ash  and  metal  framing,  metal  panelling,  metal  roof, 
wood  doors  and  sash  and  metal  moulding.  The  seats  are  of 
cane.  Tires  are  solid,  36  by  5  inches  in  front  and  36  by  4 
dual  in  the  rear. 


197-Inch  Wheelbaiie 

In  detail,  the  vehicle  is  built 
upon  a  heavy  pressed  steel  drop 
frame  with  a  197-inch  wheelbase, 
the  front  axle  being  deeply  dropped 
and  the  rear  of  the  frame  having  a 
high  arch  over  the  rear  axle. 
Long,  half-elliptic  springs  are 
fitted  both  front  and  rear,  both 
sets  underslung.  These  springs 
are  3  inches  wide,  and  auxiliary 
springs  to  take  care  of  any  stand- 
ing load  are  also  provided.  Tread 
is  65  1-2  inches.  The  worm-gear 
has  a  reduction  of  7  3-4  to  1. 

The  4  1-8  by  5  1-4-inch  motor 
forms  a  unit  with  the  dry-disk 
clutch  and  three-speed  selective 
gearset.     The  motor   is   caHt  in 
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Above — Front  view  of 
Great  Southern  twenty- 
fjve.paaaenger  bua.  Up- 
per left — Side  of  Great 
Southern  bua.  which  la  a 
one. man. operated,  pay- 
enter  dealgn.  Lower  left 
— Plan  view  of  bua  ah  ow- 
ing,  aeatlng  arrangement 
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S.   A.  E.  Efficiency 

THE  establishment  of  a  central  station  in  Detroit, 
the  heart  of  the  factory  situation  in  the  auto- 
mobile industry,  marks  a  step  in  advance  in  the 
efficiency  of  the  work  of  the  standards  committee  of 
the  Society  of  Automobile  Engineers.  While  the 
work  of  this  committee  has  been  one  of  the  bright 
spots  in  the  automobile  industry,  the  establishment 
of  a  record  bureau  and  the  formulation  of  a  set  of 
standard  regulations  for  the  conduct  of  the  work 
of  the  committee  and  its  many  divisions  cannot  but 
result  in  the  elimination  of  duplication  in  labor  and 
better  efficiency. 

The  use  of  the  record  bureau  puts  into  the  hands 
of  the  committee  chairman  exact  information  as  to 
what  each  division  of  his  committee  is  doing.  It 
will  enable  him  to  spur  on  those  who  lag  and  also 
to  hold  in  its  particular  province  each  division  of 
the  standards  committee.  It  gives  a  complete  check- 
ing system  on  all  the  work  and  cannot  help  for  this 
reason  but  be  an  economical  asset  to  the  entire 
society. 

This  same  idea  should  be  followed  out  by  the 
standards  committee  in  other  ways.  There  are 
other  logical  central  points  which  should  form  the 
seats  of  conference  of  these  men  who  are  endeavor- 
ing to  cut  the  costs  in  manufacture  and  promote 
national  interchangeability.  Toledo,  Cleveland  and 
possibly  other  cities  which  are  representative  of  the 
manufacturing  interests  would  be  other  logical 


points  at  which  conferences  could  be  held  with  the 
certainty  of  obtaining  the  attendance  of  men  to 
whom  the  problems  of  factory  management  are  close 
to  heart  and  who  will  come  from  sheer  self  interest. 
This  is  the  attendance  which  causes  progress  in  the 
work  of  manufacturing  standardization  and  there- 
fore is  not  only  desirable  but  necessary  if  true 
progress  is  to  be  made  and  justice  done  in  standardi- 
zation work  as  applied  to  production. 

Humanized  Metallurgy 

MOST  automobile  owners  and  many  engineers 
have  only  very  vague  ideas  as  to  the  real  mean- 
ing of  modern  metallurgical  terms.  The  steel  scien- 
tist has  c  reated  a  great  many  new  words  which  have 
been  seized  upon  by  the  salesmen  of  both  steel  maker 
and  automobile  manufacturer  and  used  by  them 
without  any  appreciation  beyond  the  advertising 
value  of  a  high  sounding  and  mysterious  name.  Ask 
the  average  man  why  steel  is  not  simply  steel  just 
as  copper  is  copper  or  gold  gold  and  he  would  not 
be  able  to  offer  a  very  coherent  explanation.  Pure 
copper  is  the  best  sort  of  copper,  why  not  pure 
steel? 

Commencing  in  this  issue  The  Automobile  ex- 
plains this  in  simple  language;  in  a  way  that  any- 
one can  grasp  without  knowledge  of  any  more 
science  than  is  necessary  to  appreciate  the  need  for 
difference  in  diet  in  summer  and  winter  or  differ- 
ence in  clothing  called  for  by  the  tropics  or  the 
arctic.  So  much  nonsense  is  talked  about  materials 
of  automobile  construction  by  people  possessing  a 
list  of  the  metallurgist's  terms  and  little  more,  that 
it  is  worth  while  to  obtain  a  broad  understanding  of 
the  subject.  It  is  all  quite  easy,  quite  simple  and 
quite  free  from  mystery  when  ordinary  words  are 
substituted  for  jargon. 

A  Jitney  Endurance 

THE  success  of  the  jitney  car  will  largely  be  a 
matter  of  the  human  intelligence  of  the  man 
owning  it,  driving  it  and  caring  for  it.  Certain 
men  can  make  a  living  out  of  the  small  jitney  car, 
whereas  other  men  will  fail.  The  man  who  knows 
how  to  take  care  of  a  car,  who  is  thrifty,  who  has 
good  average  business  sense,  and  who  combines 
these  qualities  with  certain  mechanical  ability,  will 
succeed.  The  man  who  will  fail  in  the  jitney  field 
will  be  the  same  one  who  fails  at  everything  else, 
plus  the  lack  of  mechanical  ability.  There  is  a  wide 
range  of  differences  among  jitney  drivers,  and  the 
success  of  the  cars  is  invariably  measured  by  the 
success  of  the  people  controlling  them. 

The  fact  that  in  some  cities  fifty-six  of  the  original 
100  jitney  cars  are  still  in  business  and  making 
money,  is  proof  of  the  part  played  by  the  human 
factor.  Perhaps  later,  not  more  than  ten  out  of 
the  original  100  will  continue  in  business,  but  if 
10  per  cent,  should  prove  successful  this  will  be  a 
higher  percentage  than  is  crowned  with  success  in 
many  other  ventures  for  what  is  true  of  the  jitney 
business  is  true  of  other  industries. 
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Shipper  Wins  Freight  Car  Shortage  Case 


May  Sue  Either  in  Federal  or  State  Courts  for  Dam- 
ages in  Case  of  Discrimination  in  Furnishing  of  Cars 

WASHINGTON,  D.  C,  April  5 — A  shipper  may  rub  either  rate  to  $2.15  per  UK)  pounds,  which  the  car  manufacturer  de- 

in  the  Federal  or  state  courts  for  damans  in  case  of  dared  was  exorbitant.    Since  the  opening  of  the  Panama 

discrimination  or  failure  for  any  reason  in  the  furnishing  of  canal  the  Moreland  company  has  been  receiving  its  shipments 

cars,  according  to  a  decision  handed  down  today  in  the  United  of  axles  over  that  route,  the  axles  being  first  shipped  to  New 

States  Supreme  Court,  in  a  case  of  the  Pennsylvania  Railroad  York. 

Co.  against  the  Puritan  Coal  Mining  Co.  — 

The  case  arose  out  of  the  failure  of  the  carrier  in  the  period  Reddig  King  Chief  Mechanical  Engineer 

of  the  coal  strike  in  15*02  to  furnish  the  proper  quota  of  cars 

to  the  Puritan  Coal  Mining  Co.,  and  the  company  set  up  a  Detroit,  Mich.,  April  ti — C.  K.  Reddig,  assistant  chief  en- 
claim  for  a  loss  of  profits  amounting  to  $260,777.  gineer  of  the  Timken-Detroit  Axle  Co.,  during  the  past 
Justice  Lemar,  in  the  decision,  holds  that  Section  3  of  the  year  and  previously  connected  with  the  engineering  depart- 
Interstate  Commerce  act  makes  it  unlawful  for  the  carrier  to  ments  of  the  Stoddard-Dayton,  Maxwell-Briscoe  and  Co- 
prefer  one  shipper  over  another,  and  that  Section  8  gives  the  lumbia  companies,  has  been  appointed  chief  mechanical  en- 
shipper  the  right  of  action  for  damages  by  presentation  of  his  gineer  of  the  King  Motor  Car  Co.  P.  F.  Todd  has  been 
case  to  the  I  nterstate  Commerce  Commission  for  a  determina-  appointed  chief  draftsman  of  the  company.  During  the  last 
tion  of  the  f  acta,  and  then  by  suit  in  the  Federal  Courts  hav-  -i  years  he  held  a  similar  position  with  the  Northway  Motor 
ing  exclusive  jurisdiction.  With  these  two  sections  standing  Mfg.  Co.,  and  previous  to  that  was  with  the  Buick  and 
alone,  the  shipper  would  have  had  no  remedy  in  the  state  E.  M.  F.  companies.  C.  E.  Jacobs,  who  was  the  King  corn- 
courts,  but  under  Section  22  of  the  act  it  is  provided  that  pany's  chief  draftsman,  has  been  appointed  chief  inspector, 
there  shall  b»e  no  abridgment  of  remedies  now  provided  at  com-  — 

mon  law  or  statute,  so  that  all  three  sections  must  be  read  to-        Jersey  City,  N.  J.,  April  6 — S.  P.  Woodard,  for  many 

gether  with  the  result  that  Sections  8,  9  and  22  give  the  ship  years  connected  with  the  automobile  industry,  has  been  ap- 

per  new  rig'hts  and  protect  those  he  has  already  enjoyed.  pointed  general  sales  manager  of  the  tire  and  tube  depart  - 

While  former  decisions  provide  that  suits  for  discrimiria-  ment  of  the  New  Jersey  Car  Spring  &  Rubber  Co.,  of  this 

tion  must  b«  passed  on  first  by  the  Interstate  Commerce  Com-  city.    For  the  past  8  years,  this  concern,  which  was  estab- 

mision,  and  that  until  the  commission  has  passed  on  the  case  lished  in  1858,  has  manufactured  and  sold  car  springs,  tires 

no  court  has  any  jurisdiction,  the  decision  today  holds  that  if  and  tubes.    It  has  branches  in  Chicago,  Cleveland,  Los  An- 

the  carrier's  rule  shows  on  the  face  of  it  that  it  has  been  Reles,  New  York,  Philadelphia  and  Pittsburgh,  and  contem- 

unequally  applied  and  suit  is  brought  for  damages  by  viola-  plates  opening  a  retail  store  in  New  York, 
tion,  there  is  no  administrative  question  involved,  and  the  — 

state  courts  may  decide  on  the  facts,  thje  shipper  having        Philadelphia,  Pa.,  April  5 — Architects  are  preparing 

under  the  express  terms  of  the  statute  tjne  right  to  go  into  plans  for  a  three-story  addition,  40  by  108  feet,  to  the  plant 

either  state  or  Federal  courts.    The  decision  holds  that  the  of  the  Hess-Bright  Manufacturing  Co.  at  Front  street  and 

liability  is  the  same  whether  there  is  a  ]6reach  of  common  law  Erie  avenue, 
duty  to  furnish  cars  or  discrimination /in  the  supply  of  cars.  — 

—  New  York  City',  April  5 — The  eleventh  annual  automobile 

Detroit,  Mich.,  April  2— The  Interstate  Commerce  Com-  outing  for  the  local  orphans  will  be  held  June  3.    It  is  the 

mission  has  decided  that  railroad  companies  have  not  been  un-  intention  of  the  Orphans'  Automobile  Day  Assn.  of  New  York 

reasonable  in  charging  $2.15  per,  ioo  pounds  on  shipments  of  to  take  5.000  on  this  year's  outing. 

automobile  truck  axles  from  Win  city  to  Los  Angeles,  Cal.        The  association  met  last  week  and  elected  officers  for  the 

The  decision  was  made  in  co-ftnection  with  the  plea  of  the  ensuing  year.   W.  J.  Morgan,  founder  of  the  original  orphans' 

Moreland  Motor  Car  Co.,  Lo«  Angeles,  Cal.    This  concern,  day,  was  unanimously  elected  president.    W.  S.  Silver  was 

which  makes  motor  trucks,  haj  been  buying  its  axles  in  De-  elected  first  vice-president;  C.  A.  Stewart,  second  vice-presi- 

troit  and  received  some  shipments  which  were  billed  at  the  dent;  G.  H.  Robertson,  treasurer;  A.  L.  Prindle,  secretary; 

rate  of  $1.15  per  100  pound^.    Later  the  railroads  raised  the  J.  J.  Korbel,  acting  secretary,  and  Frank  Griffin,  counsel. 



Massachusetts  Registrations  May  Reach  95,000 

i  Gain  of  15,000  in  First  3  Months  of  1915 

BOSTON,  MASS.,  Ar.Vil  3— Present  indications  point  to  the  registrations  compare  for  all  of  1914,  and  for  the  three 

registering  of  a»(  ieast  95,000  cars  in  Massachusetts  months  of  this  year  with  the  3  months  of  last  year: 
during  1915,  and  the  'receiving  of  more  than  $1,000^000  in  Jan.,  Feb.,  Mar.,  M4  Jan..  Feb..  Mar., -15     Total.  1914 

registration  fees  frotr,  motorists,  according  to  E.  J.  O  Hara,  -Motor  \\h    41.750  v  .1  77,248 

who  has  charge  of  tfoe  registration  department  of  the  Mas-  commercial  n'.zoo  7!&oo  a',2id 

sachusetU  Highway  Commission.    For  the  first  3  months  of  Motor  Cyc    2,262  3,»9r.  fc.ui 

1915  more  than  6<5  per  cent,  of  the  total  registrations  for  M™a  dI™  ! . !       I'sSS  i'm  i.lll 

last  year  have  been  sent  in,  and  close  to  $700,000  have  been  Lu.nj.t-i.    3,ss:.  r.,&2«  ■  ,v  s 

received  in  fees.    The  gain  over  the  first  3  months  of  last  !Vnc*;"l"„   'v  irl  ^'lii  7MIZ$ 

year  ia  nearly  15,0f,0  cars  and  $170,000.    There  has  been  a  ^Tpu  t'.°n8  . ! ! !  (MUtl  oi  tm.'gzlos  ♦MS.'Jm.TS 

big  gain  in  the  trucks,  too.    Last  year  for  the  first  3  months  

there  were  5,200  commercial  vehicles  registered,  while  this        'Totnl.  indu-iing  truck* 

year  so  far  7,800  are  listed.    As  there  were  8,236  trucks  — 

registered  for  all  <>f  1914  it  indicates  that  business  is  going        Dover,  N.  J.,  April  5 — The  International  Peace  Brother- 

to  be  good  for  thai,  line,  too.   As  the  tax  collectors  make  their  hood,  with  officers  at  The  Hague,  will  build  automobiles, 

rounds  on  April  1  looking  for  property  a  lot  of  people  who  marine  motors,  aluminum  castings  and  pressed  and  spun 

have  bought  cars  stipulated  that  they  should  not  be  delivered  wares  in  this  city.   Through  the  medium  of  the  Dover  Board 

until  after  that  date  so  as  not  to  be  included  in  last  year's  of  Trade  the  Brotherhood  will  locate  its  first  American  office 

tax  list,  and  to  escape  the  coming  year  as  much  as  possible,  and  factory  in  this  city.    The  site  comprises  7  acres.  Work 

So  from  now  on  there  will  be  another  big  rush  at  the  regis-  on  the  construction  of  the  buildings  will  commence  in  the 

tration  department.    The  following  figures  show  how  the  near  future.    The  new  industry  will  employ  200. 
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Partin  Cars  Are 
To  Be  Continued 

Commonwealth  Motors  to  Act 

as  Selling  Agent — G.  D.  Whit- 
comb  Co.  To  Manufacture  Them 

CHICAGO,  ILL.,  April  3— The  Commonwealth  Motors  Co., 
with  C.  C.  Darnell  as  president,  has  been  organized  with 
a  capital  of  $100,000  to  act  as  selling:  agent  for  the  Partin- 
Palmer  cars,  taking  over  the  functions  of  the  Partin  Mfg. 
Co.  The  manufacturing  end  of  the  business  will  be  under- 
taken by  the  George  1).  Whitcomb  Co.,  of  Rochclle,  111.,  an 
old  established  concern  which  has  been  manufacturing  gaso- 
line motors  and  electrical  mining  machinery.  The  general 
offices  of  the  Commonwealth  company  will  be  maintained  at 
2lJ  South  La  Salle  street,  Chicago,  while  the  manufacture  of 
the  Partin-Palmer  cars  will  be  carried  on  at  Rochelle. 

President  Darnell  formerly  was  Hentified  with  the  Par- 
tin  Mfg.  Co.  as  sales  manager,  but  seve.  id  his  connection  last 
fall,  before  the  American  Mfg.  Co.,  whici  had  the  manufac- 
turing end  of  the  combination,  got  into  nY*mcial  difficulties 
which  closed  its  plant.  These  court  proceedings,  however,  did 
not  involve  the  Partin  company  itself,  which  was  left  free  to 
enter  into  this  new  deal  whereby  its  good  will  and  its  1915 
contracts  with  some  400  dealers  are  taken  over  by  Mr.  Dar- 
nell and  his  colleagues. 

Shipments  of  parts  and  machinery  from  the  old  plant  here 
in  Chicago,  formerly  occupied  by  Staver,  are  being  made  now, 
and  it  is  anticipated  that  cars  will  be  turned  out  from  the 
Rochelle  factory  at  once,  so  that  shipments  may  begin  almost 
immediately.  It  is  said  that  the  company  now  has  orders 
booked  for  800  cars. 

It  is  declared  that  this  deal  permits  the  new  combination 
to  start  out  without  any  embarrassment  from  the  previous  ar- 
rangement and  that  there  will  be  very  little  interruption  in 
the  marketing  of  Partin-Palmer  cars. 

Associated  with  Mr.  Darnell  are  W.  H.  Conklin,  who  has 
been  elected  secretary  and  sales  manager,  and  T.  J.  Shana- 
han,  formerly  production  manager,  who  will  be  connected 
with  the  manufacturing  end  of  the  business.  Outside  of 
these  there  are  none  left  from  the  old  regime.  W.  C.  Whit- 
comb, president  of  the  Whitcomb  company,  is  vice-president 
of  the  Commonwealth,  while  D.  G.  Kingery,  a  brother-in-law 
of  Mr.  Whitcomb,  will  serve  as  treasurer. 

Kline  Company  To  Resume  Operations 

Richmond,  Va.,  April  2 — Bondholders  who  recently  ac- 
quired possession  of  the  plant  and  equipment  of  the  Kline 
Motor  Car  Corp.,  this  city,  are  now  planning  to  get  together 
and  to  arrange,  at  a  meeting  to  be  held  in  the  near  future,  a 


definite  program  for  the  operation  of  the  plant  on  full 
and  a  complete  resumption  of  business.  Reorganization  on 
a  larger  scale  will  be  effected  and  in  the  mean  time  the 
plant  is  running. 

Overland  Surplus  for  6  Months  $2,853,864 

New  York  City,  April  6 — The  semi-annual  report,  ending 
December  31,  1914,  of  the  Willys-Overland  Co.,  Toledo.  O., 
shows  a  surplus  of  $2,85:1,864  equal  to  14.26  per  cent,  on  the 
$20,000,000  common  stock  for  6  months. 

Preferred  dividends  amounted  to  $16.5,235  on  $4,721,000  in 
the  stock,  and  the  common  dividend  was  $600,000.  The 
balance  sheet  as  of  December  31,  1914,  shows  the  cash  ac- 
count equal  to  $3,928,098,  real  estate,  buildings,  plant  and 
equipment,  $9,127,188.  Balances  due  from  European  distribut- 
ing agent  and  affiliated  domestic  selling  companies.  $901,942; 
and  deferred  charges  to  future  operations,  $124,943.  Under 
the  liabilities,  the  company  has  listed:  reserve  for  quantity 
and  other  rebates  to  customers,  $235,485;  reserve  for  car  re- 
pairs under  guarantee,  $30,000:  reserve  funds,  $834,005;  and 
profit  and  loss  surplus,  $7,651,931. 

Rubber  Goods  Earnings  $2,19.1,220 

New  York  City,  April  5-  The  Rubber  Goods  Mfg.  Co. 
reports  for  the  year  ended  December  31,  last,  net  earnings 
of  $2,193,220  as  against  $2,325,954  for  1913.  Dividends 
amounted  to  $2,143,984  as  against  $2,862,518  for  1913.  The 
total  surplus  for  1914  was  $9,003,042  as  against  $8,576,510 
for  1913.    The  balance  sheet,  as  of  December  31  last,  shows 


cash  amounting  to  $3,115,153  and  total  assets  and  liabilities 
of  $53,937315.  The  report  states  that  two  considerations  ma- 
terially affected  the  amount  of  sales  in  1914,  namely,  the 
lower  level  of  tire  prices  and  the  general  ' 
due  to  the  European  war. 

Vacuum  Oil  Earns~$2,075,644  in  1914 

New  York  City,  April  2 — The  Vacuum  Oil  Co.'s  annus! 
report  of  its  1914  business,  ending  December  31,  1914,  show 
a  decrease  in  profits  which  was  fully  anticipated,  owing  to  the 
interruption  of  commerce  resulting  from  the  war.  What  the 
total  earnings  of  the  company  were  in  1914  is  not  stated  it 
the  annual  report,  but  exclusive  of  the  company's  share  of 
profits  in  its  foreign  subsidiaries,  net  earnings  were  $2,075. 
644,  a  decrease  of  $1,300,130.  In  1913  the  profits  from  the 
foreign  companies  amounted  to  $1,457,156  additional. 

The  reduction  in  the  capital  requirements  has  made  it  pos- 
sible for  the  company  to  declare  a  2  per  cent,  extra  dividend 
The  balance  sheet  shows  an  increase  in  real  estate,  from 
$3,501,109  in  1913  to  $4,139,791  in  1914.  Accounts  receivable 
amount  to  $9,118,050,  of  which  $6,609,087  is  due  from  foreipi 
Vacuum  Oil  companies.  Owing  to  the  war  it  is  not  possible 
to  determine  the  undivided  profits  on  the  shares  held  by  the 
company  in  the  various  foreign  marketing  companies.  While 
there  has  been  some  growth  of  business,  cash  surplus  has 
increased  from  $1,096,661  in  1913  to  $3,152,417  in  1914,  due 
to  a  temporary  reduction  in  capital  requirements. 

Detroit  Steel  Products  Adds  $750,000  Capital 

Detroit,  Mich.,  April  5 — At  a  recent  meeting  of  the  board 
of  directors  of  the  Detroit  Steel  Products  Co.,  the  capital 
stock  was  increased  from  $500,000  to  $1,250,000,  the  increase 
consisting  in  $500,000  in  common  stock  and  $250,000  in 
preferred.  The  latter  stock  was  provided  in  the  form  of  a 
50  per  cent  dividend.  The  plant  is  being  operated  24  hoars 
Jay.    Business  in  March  was  the  best  the  company  had 


a  i?ay.    Business  in  March  was  the  best  the  company 
since  it  was  started.    Indications  are  that  the  year  will  be 
much  better  than  1914. 

Haves  May  Make  1,500,000  Wheels 

Jackson,  MicW-.  April  5 — This  year  the  production  of  the 
Hayes  Wheel  Co. 'is  expected  to  reach  the  million  and  one-half 
mark,  according  tis>  officials  of  the  company.  The  concern 
started  in  business  fn  1908  and  has  made  automobile  wheel? 
ever  since.  In  1909  i  ts  output  totaled  81,416  wheels,  in  1910 
this  total  was  145,660,  the  output  in  1911  was  228,576,  in  1912 

Market    Reports    for    the  Week 

NEW  YORK  CITY,  ApriX  7 — Changes  in  this  week's  mar- 
ket reports  occurred  f<y  the  most  part  in  the  metal? 
Tin  was  lower  and  the  marktV  was  dul1  with  prices  prevail- 


ing around  $48.00  per  'i 00 "pounds.  Lead  was  strong  and 
active  at  5  cents  per  100  pounds  higher  than  last  week,  no* 
quoting  at  $4.20.  Copper  this!  week  was  firmer  but  quiet. 
Sales  in  electrolytic  for  war  pui\P°»es  were  reported.  Perm 
sylvania  petroleum  dropped  to  $  1-35  per  barrel  on  Saturday 
A  firmer  tone  developed  this  weef  in  the  rubber  market,  hut 
aside  from  that,  there  were  no  \other  developments  in  the 
situation.  Fine  Up-River  Para  vV«s  more  or  less  erratic  in 
its  prices,  going  down  to  57  cents  on  Saturday  and  then 
closing  at  58  1-2  at  a  gain  of  1-2  efnt  for  the  week. 

\  Week! 

Frl. 


Wed. 
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the  production  was  322,599  wheels;  there  was  only  a  slight  in- 
crease in  1913,  when  the  output  totaled  333,523;  production 
[)  1914,  when  844,608 


New  York  City,  April  5— The  United  States  Rubber  Co. 
has  declared  regular  quarterly  dividends  of  1  1-2  per  cent,  on 
the  common  stock,  2  per  cent,  on  the  first  preferred  stock  and 
1  1-2  per  cent,  on  the  second  preferred  stock.  Dividends  are 
payable  April  30  to  stock  of  record  April  15. 


I — Preferred  stockholders  of  the 
Co.,    received    the  semi-annual 


Detroit,  Mich.,  April 
Continental  Motor  Mfg 
dividend  of  3  per  cent.,  Thursday,  April 

New  York  City,  April  5 — A  dividend  of  1  1-2  per  cent,  on 
the  common  stock  of  the  Kelly-Springfield  Tire  Co.  has  been 
declared,  payable  May  1,  1915,  to  the  stockholders  of  record 
at  the  close  of  business  April  15,  1915. 

East  Palestine,  O.,  April  1 — The  McGraw  Tire  &  Rubber 
Co.,  East  Palestine,  O.,  has  declared  the  regular  quarterly 
dividend  of  1  3-4  per  cent,  on  its  preferred  stock,  payable 
April  1  to  stockholders  of  record  March  20. 

National  Gauge  and  Equipment  Replaces  Hans 

La  Crosse,  Wis.,  April  5— The  Hans  Motor  Equipment  Co. 
been  re-incorporated  under  a  new  name,  articles  of  in- 
corporation for  the  National  Gauge  and  Equipment  Co.  with 
a  capital  of  $200,000  having  been  filed  recently  with  the  local 
register  of  deeds  by  P.  M.  Gelatt.  D.  G.  MacMillan  and  J.  M. 


645 

Officers  of  the  firm  have  not 


LaVaque  as  its  incorporators, 
been  elected. 

The  incorporation  of  the  company  is  the  result  of  a  meeting 
held  March  16,  at  which  it  was  decided  to  take  over  the  inter- 
ests of  J.  H.  Hans,  president,  Edmund  Hans,  vice-president 
of  the  Hans  company. 

Reorganization  Plan  Outlined  for  U  S  L 

Buffalo,  N.  Y..  April  7 — The  reorganization  plan  of  the 
United  States  Light  &  Heating  Co.  provides  that  a  new  com- 
pany be  organized  with  a  capital  of  $3,000,000  7  per  cent, 
non-cumulative  preferred  stock,  and  $4,000,000  common 
stock.  The  preferred  is  to  to  have  the  right  to  elect  a  ma- 
jority of  the  board  of  directors  and  will  be  held  in  a  voting 
trust  for  5  years.  It  is  also  proposed  to  authorize  $1,000,000 
first  mortgage  sinking  fund  6  per  cent.  20-year  gold  bonds,  of 
which  $500,000  arc  to  be  issued  and  sold  at  present.  Pre- 
ferred stockholders  are  given  the  right  to  subscribe  to  the. 
new  preferred  stock  and  upon  the  payment  of  $15  per  share 
of  their  present  holdings  will  receive  share  for  share  in  new 
preferred  stock.  Common  stockholder?  will  be  given  the 
privilege  of  subscribing  to  the  preferred  and  common  stock 
of  the  new  company,  and  upon  the  payment  of  S2.50  per  share 
of  their  present  holdings  of  common  stock  will  receive  $5  in 
new  preferred  and  $20  in  new  common  stock. 

Both  common  and  preferred  stockholders  of  the  old  com- 
pany may  subscribe  for  the  new  bonds  at  the  price  of  $876 
for  each  $1,0(H>  bond.  Subscriptions  to  the  new  stocks  must 
be  paid  on  or  before  May  6  next.  The  debts  of  the  company, 
with  expenses  of  receivership,  amount  to  nearly  $800,000. 


Automobile  Securities  Quotations 


NEW  YORK  CITY,  April  f>—  Automobile  and  accessory 
securities  this  week  were  marked,  in  a  majority  of 
cases,  by  their  erratic  price  fluctuations.  Trading,  however, 
continued  very  active,  and  at  the  closing  yesterday,  the  auto- 
mobile issues  showed  their  strength  in  the  face  of  the  disturb- 
ing influence  of  violent  fluctuations,  up  and  down,  by  register- 
ing large  gains  for  the  week. 

All  of  the  automobile  stocks  listed  on  the  Exchange  made 
substantia]  gains.  In  fact,  almost  all  of  the  other  stocks 
showed  gains,  the  few  declines  being  small.  In  a  number  of 
cases,  especially  in  the  tire  issues,  the  gains  were  very  large. 

On  April  1  the  minimum  prices  on  stocks  and  bonds  on  the 
Stock  Exchange  became  ineffective,  evidencing  that  bankers 
consider  financial  conditions  completely  in  hand,  and  reflect- 
ing the  great  improvement  in  this  country's  trade.  Minimum 
prices  have  been  the  order  since  December  12,  when  the  Ex- 
change reopened.  The  abolition  of  the  minimum  prices  in  this 
city,  it  is  said,  will  doubtless  automatically  remove  the  mini- 
mums  in  force  for  London  trading.  On  March  31,  the  heaviest 
day's  trading  in  stocks  since  December  12  occurred,  when 
737,475  shares  changed  hands.  Trading  in  bonds  of  $4,306,500 
was  the  heaviest  since  the  Exchange  reopened.  Optimism  in 
Wall  street  has  been  keyed  up  by  the  discussion  of  an  early 
peace. 

bond  market. 

The  largest  gains  this  week  were  made  in  tire  issues  when 
Firestone  common  went  up  40  points;  Goodyear  common  rose 
12  points;  and  Kelly-Springfield  common  closed  with  a  12- 
point  gain.  The  rest  of  the  tire  securities  showed  gains  rang- 
ing from  1     to  7  points. 

Maxwell  Motor  issues  advanced  sharply,  the  common  show- 
ing a  gain  of  9  points;  the  first  preferred,  7  point" ;  and  the 
second  preferred.  7*  points.  Studebaker.  on  dividend  talk, 
advanced  9%  and  CM  points  on  both  its  common  and  pre- 
ferred, respectively. 

In  the  Detroit  quotations,  the  majority  of  the  stocks 
show  substantial  gains.  Chalmers  common  went  ud  8  points: 
General  Motors  common  and  preferred  gained  5  and  3  points 
respectively:  Maxwell  common  went  up  !>H  points,  while  both 
its  first  and  second  preferred  went  up  6  points;  and  Stude- 
baker common  and  preferred  went  up  10V4  and  6  points. 

Net 
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The  outlet  for  this  optimism  has  been  the  stock  and 
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Detroit  Wants  More  Accessory  Plants 


Manufacturers  Receiving  Letters  Explaining  Advantages 
Derived  from  Locating  There 


r\ETROITf  MICH.,  April  2— The  Detroit  Board  of  Com- 
JL/  merce  is  sending  a  special  letter  to  all  manufacturers  of 
automobile  accessories  in  the  country  with  a  view  of  getting 
them  ultimately  to  locate  there,  or  rather,  to  move  to  this  city. 

Four  reasons  are  given  why  the  accessory  makers  should 
locate  in  Detroit.  First,  because  Detroit  is  the  center  of  the 
automobile  industry  of  the  world,  and  as  such  is  the  place  to 
get  skilled  labor;  second,  because  the  city  is  known  the 
country  over  as  an  open  shop  town,  only  10.2  per  cent,  of  the 
wage-earners  being  organized;  third,  because  it  is  easier  to 
sell  automobile  accessories  from  Detroit  than  from  any  other 
place  in  the  world;  fourth,  on  account  of  the  unexcelled  rail- 
road facilities  and  the  lake  transportation  which  saves  freight 
charges. 

Here  are  some  statistics  compiled  by  the  Industrial  Kureau 
of  the  Board  of  Commerce: 

The  population  of  Detroit  is  658,970,  the  monthly  increase 
being  about  4,000.  In  1914  the  total  bank  clearings  amounted 
to  $1,349,000,000.    The  savings  deposits  amounted  to  $141 

Kr  capita,  while  the  average  for  the  United  States  is  $35. 
•troit's  tax  rate  for  1915  is  $19.80  per  $1,000  on  assessed 
valuation. 

Artificial  gas  is  furnished  at  the  following  rates:  Less  than 
50,000  cubic  feet,  85  cents  per  1,000  cubic  feet;  the  second 
50,000  cubic  feet,  76  cents  per  1,000  cubic  feet;  for  the  next 
100,000  cubic  feet,  66  cents  per  1,000  cubic  feet:  all  over  200,- 
000  cubic  feet,  65  cents  per  1,000  cubic  feet.  Gas  engines,  65 
cents  per  1,000  cubic  feet. 

There  is  a  deduction  of  10  per  cent,  per  1,000  cubic  feet  if 
paid  within  discount  period. 

A  comparison  of  first-class  freight  rates  per  100  pounds 
from  Detroit  to  various  important  cities  shows  the  local  rates 
to  be  very  low: 

To:    New  New  San 

From:            York  Phiu.  Chicago  Orleans  Montreal  Fran. 

Detroit                 fl.f  5i.S  lfc.9  1  IS  €1.5  1.50 

Cleveland  M.>  51.9  43.1  I  IK  «7.8  S.C0 

tiufTulu                 47.1  41.1  47.S  1.18  °4S.2  S  CO 

Chicago               7S.8  76. 8  1.10  75.8  1.40 

Cincinnati  ....  *8.8  66  6  42  .9S  74.9  1.60 

St    I»uls  *2.1  90.2  45.5  .90  >2.2  1.10 

The  following  transportation  companies  operate  from  De- 
troit: 

Anchor  Line  I<rtmlt  I 'mini  Railway 

Ashley  *  Dunlin  Dine  Grand  Trunk  Railway 

Canadian  Faclflc  R  H  Michigan  Central  R  R. 

Detroit  A  Cleveland  Navigation  New  York  (Vntral  Unas 

Co.  Pete  Marquette  R.  R. 

Detroit  Terminal  Railroad  Star-Cole  IJne 

Dotrnit  a  Toledo  Shore  Line  w..ki-h  I;,  iru.nl 

Detroit.  Toledo  A  Ironton  R.  R.  White  Star  Line 

Jeffery  Reduces  Four-Cylinder  $300 

Kenosha,  Wis.,  April  5 — The  Thomas  B.  Jeffery  Co.  has 
reduced  the  price  of  its  four-cylinder  model  from  $1,450  to 
$1,150.  Co-incident  with  this  announcement  is  the  one  that 
the  Jeffery  company  has  received  $4,000,000  worth  of  truck 
orders  in  3  weeks  so  that  600  men  have  been  added  to  the 
factory  working  force,  the  entire  staff  now  working  24  hours 
a  day  in  three  8-hour  shifts. 

Baker  Reduces  Prices  on  Three  Models 

CLEVELAND,  0„  April  6 — The  Baker  Motor  Vehicle  Co., 
this  city,  has  reduced  the  price  on  three  of  its  models,  namely, 
the  D.  A.  coupe,  from  $2,800  to  $2,476;  the  Double  Drive 
Brougham  from  $3,250  to  $3,000;  and  the  W.  A.  roadster 
from  $2,300  to  $2,000. 

Ford  Buys  More  Detroit  Land 

Detroit,  Mich.,  April  2— The  Ford  Motor  Co.,  has  pur- 
chased a  tract  of  land  covering  56.7  acres  which  is  located 
opposite  its  plant  in  Highland  Park.  The  land  was  owned 
by  the  Chevrolet  Motor  Co.,  Flint,  Mich.,  which  purchased  it 
from  the  Highland  Park  Land  Co.,  2  1-2  years  ago.  paying 


Bt  that  time  approximately  $250,000.  The  Ford  company 
has  now  paid  about  $580,000  for  the  ground. 

There  was  a  rumor  about  a  year  Bgo  that  there  were  nego- 
tiations pending  between  the  Ford  and  the  Chevrolet  com- 
panies as  the  former  concern  wanted  to  get  the  land,  but 
the  report  was  denied  at  the  time. 

The  property  has  a  frontage  of  920  feet  on  Woodward 
avenue,  920  feet  on  Hamilton  boulevard  and  2,640  feet  along 
the  terminal  railway.  The  ground  covers  exactly  66*7  acres 
and  is  exempt  from  all  incumbrances. 

When  asked  as  to  what  will  be  done  with  the  property, 
officials  of  the  Ford  company  said  that  nothing  had  been  de- 
cided and  that  probably  the  land  will  remain  as  it  is  for  many 
months. 

March  Car  Shipments  16,316  Carloads 

New  York  City,  April  7 — According  to  reports  received 
at  the  director*'  meeting  of  the  National  Automobile  Chamber 
of  Commerce  this  afternoon,  freight  car  shipments  of  auto- 
mobiles for  March  were  16,316  carloads,  or  an  increase  of  25 
per  cent,  as  compared  with  the  13,117  carloads  for  the  name 
month  last  year.  January  and  February  also  showed  an 
advance  over  the  figures  for  1914,  while  the  3  months  showed 
greater  shipments  of  cars  than  for  any  similar  period  in 
the  history  of  the  industry.  Both  motor  trucks  and  passenger 
cars  were  more  in  demand  than  ever. 

The  commercial  vehicle  committee's  report  showed  excellent 
progress  in  plans  for  the  convention  to  be  held  at  Detroit, 
May  5  and  6.  Eight  or  ten  important  papers  will  be  read 
and  discussed. 

The  good  roads  committee  reported  increased  interest  in 
favor  of  Federal  road  improvement  It  was  shown  that 
although  the  burden  of  this  would  fall  most  heavily  on  city 
residents,  these  people  have  been  the  strongest  advocates 
of  the  movement. 

Among  those  in  attendance  were:  Charles  Clifton,  Wilfred 
C.  Leland.  E.  R.  Benson,  S.  T.  Davis,  Jr.,  C.  C.  Hanch,  Wm 
E.  Metxger.  H.  H.  Rice  and  Alfred  Reeves,  general  manager! 

Indianapolis,  Ind.,  April  5— The  Oakes  Co.,  Indianapolis., 
manufacturer  of  the  Beartone  horn  and  fan  combined,  has 
made  public  the  announcement  that  the  price  of  this  combina- 
tion has  been  reduced  to  $5. 

Atlas  Company  Enters  Chicago  Taxicab  Field  with 
*     Half  Rates 

CHICAGO,  ILL.,  April  1— Upon  the  heels  of  the  reduction 
in  the  legal  rates  of  fare  for  taxicabs  by  the  recent 
action  of  the  city  council,  there  is  announced  by  a  new  cab 
concern  a  further  cutting  of  the  schedule  which  makes  the 
use  of  taxis  still  less  expensive.  The  rate  war,  if  there  is 
to  be  such,  is  brought  on  by  the  entrance  of  a  new  company 


One  of  the  taxicabs  of  the  Yellow  Cab  Co..  Chicago,  III. 
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in  the  field,  the  Atlas  Co.,  whose  rates,  it  is  announced,  will 
be  from  two-thirds  to  one-half  the  present  schedule  and  con- 
siderably lower  than  the  new  ordinance  rates  which  go  into 
effect  in  2  weeks. 

The  Atlas  company  proposes  to  use  a  fleet  of  twenty-five 
1915  Chalmers  limousines  and  the  rates  as  compared  with 
the  present  and  new  ordinance  schedules  are  as  follows: 

Pr«»«nt  N«w 

Rite  Ordinance  War  Bate 

Fir*  mil*    ».7(i  $  Ho  I.Mt 

Kuca  additional  Si  mile  Hi  I"  .OS 

Kach  additional  paaaenger   20  .IS  .10 

r-ith  hour  wait    1  -.0  l.iO  .40 

Announcements  of  the  new  company  followed  immediately 
upon  the  publication  of  the  plans  of  the  new  Yellow  Cab  Co., 
which  were  outlined  last  week  in  The  Automobile.  This 
company  whose  officers  are  the  same  as  those  of  the  Wnlden 
W.  Shaw  Co.,  is  putting  on  the  streets  100  cabs  to  be  oper- 
ated strictly  on  the  European  plan.  That  is,  the  method  fol- 
lowed in  Europe  is  to  be  employed,  in  which  tuxis  arc  picked 
up  on  the  street  or  on  public  stands  instead  of  from  the  pri- 
vate branches  at  clubs,  hotels  and  cafes.  Also,  the  European 
system  is  on  a  strictly  cash  basis,  charge  accounts  being  un- 
usual. The  Yellow  Cab  company's  vehicles  will  be  painted 
yellow,  to  distinguish  them  from  the  Shaw  cabs.  They  are 
much  lighter  and  more  economical  than  the  latter,  but  they 
seat  four  passengers  and  are  fitted  up  in  the  same  style  as 
the  others. 

Pedestrian  Partly  Responsible  for  Accidents,  Says 
Wisconsin  Court 

MILWAUKEE.  WIS.,  April  6— The  Supreme  Court  of 
Wisconsin  extends  advice  to  automobilists  in  an  im- 
portant decision  which  absolves  H.  J.  Lindcnmann,  a  Mil- 
waukee motorist,  from  blame  in  connection  with  the  injury  of 
Mrs.  Catherine  Parkes  of  Milwaukee,  who  was  struck  by 
Lindenmann's  car.  The  decision  establishes  an  important 
precedent  in  the  matter  of  driver's  liability  and  is  greeted 
with  satisfaction  by  motorists,  inasmuch  as  the  pedestrian  is 
charged  with  at  least  some  responsibility. 

The  court  says  in  part:  "Many  prudent  chauffeurs  deem 
it  safer  to  pass  in  front  rather  than  behind  persons  standing 
in  the  street.  By  so  doing  they  pass  in  the  line  of  vision  of 
persons  standing  and  are  less  likely  to  frighten  them,  even 
though  they  come  closer.  A  driver  cannot  be  charged  with 
prescience  nor  with  a  reasonable  anticipation  of  possible,  but 
only  of  probable  results.  Lindenmann  had  every  reason  to 
believe  that  from  the  time  he  entered  National  avenue  he 
was  within  the  line  of  vision  of  Mrs.  Parkes,  where  she  stood 
waiting  for  the  approaching  car.  He  took  a  course  that  in 
sll  probability  seemed  to  be  outside  of  where  she  would  be 
likely  to  be  or  go,  and  yet  where  she  would  see  him.  That 
the  fact  turned  out  to  bo  otherwise  does  not  alter  the  case." 

Mrs.  Parkes  was  injured  in  1908  while  standing  in  the 
street  waiting  for  a  car.  Evidence  showed  that  as  Lindenmann 
attempted  to  pass  in  front  of  her  she  walked  forward.  He 
then  turned  his  car  to  pass  behind  her  but  she  stepped  back 
and  was  struck.  A  verdict  of  $7,500  damages  in  the  first 
trial  was  set  aside  as  perverse.  A  jury  in  the  second  trial 
•warded  her  $4,000.  but  the  trial  judge  reduced  this  to  $2,500. 
The  supreme  court  now  orders  a  reversal  of  judgment  and 
dismissal  of  the  case  on  the  merits  of  Lindenmann's  plea. 

Speedwell  Assets  Purchased  by  Puritan  Machine 

Detroit,  Mich.,  April  5 — The  Speedwell  Motor  Car  Co., 
which  has  been  manufacturing  automobiles  and  trucks  for 
the  past  8  years  in  Dayton,  O.,  has  been  purchased  by  the 
Puritan  Machine  Co.,  Detroit,  Mich.,  and  in  an  interview  with 
A.  0.  Dunk,  President,  he  advises  that  business  will  be  con- 
tinued at  its  plant  in  Detroit  and  all  the  assets  are  now  being 
moved  to  that  city.  They  will  also  render  complete  service 
and  supply  repair  parts  to  all  owners  of  Speedwell  motor  cars 
»nd  trucks.  All  original  patterns,  drawings  and  engineering 
data  were  included  in  the  purchase,  so  that  they  are  in  n  posi- 
tion to  duplicate  any  part  in  case  that  same  is  not  in  stock 
ready  for  immediate  shipment  This  is  the  sixty-firs^  com- 
pany whose  assets  have  been  purchased  by  the  Puritan 
Machine  Co. 

Marion,  O.,  Anril  5 — Upon  the  application  of  the  Marion 
County  Bank,  C.  H.  Lewis  of  Hamster,  O.,  has  been  appointed 
receiver  for  the  Ohio  Tractor  Mfg.  Co.,  Marion,  O.  The 
hank  seeks  to  collect  on  a  chattel  mortgage  of  $20,000 
against  the  machinery  in  the  Dlant.  W.  H.  Bones  of  Marion ; 
Ezelriel  Brown  of  Morral  and  the  Ohio  Roller  Sales  Co.  are 
named  aa  co-defendants.  The  total  amount  of  claims,  se- 
cured by  chattel  mortgage,  amount  to  $58,000. 


Mass.  Legislature 
Favors  Motoris  ts 

Nearly  30  Bills  Presented — Few 
Reported  Out  of  Committee— Good 
Roads  Receive  Much  Attention 

■poSTOX,  MASS.,  April  3— As  far  as  automobilists  are 
J3  concerned  this  year,  the  Massachusetts  legislature  has 
made  a  new  record,  that  of  practically  letting  the  industry 
alone.  Out  of  all  the  bills  presented,  numbering  close  to 
thirty,  but  a  few  have  been  reported  out  of  the  committee, 
and  these  did  not  amount  to  very  much.  Some  were  favor- 
able to  motorists.  The  Roads  and  Bridges  Committee  had  the 
greater  part,  as  it  docs  every  year.  This  year  the  Bay 
State  had  the  best  committee  that  ever  handled  motor  legis- 
lation, for  there  were  no  dulays,  and  everyone  got  fair  con- 
sideration. But  the  freaks  were  quickly  eliminated.  There 
wete  no  clashes  among  the  motor  organizations  this  year. 
At  the  beginning  of  the  session  the  Bay  State  A.  A.  legisla- 
tive committee  secured  a  meeting  of  other  organizations  and 
discussed  the  different  bills  so  that  uniform  uction  might  be 
had. 

There  were  a  number  of  bills  on  headlights  calling  for  dim- 
ming them  in  various  ways  in  different  sections.  The  motor 
organizations  suggested  that  the  whole  matter  be  turned  over 
to  the  Highway  Commission  for  consideration.  So  the  com- 
mittee reported  a  resolve  that  the  commission  take  the  matter 
up  for  investigation  and  report  to  the  legislature  next  Jan- 
uary. There  were  bills  to  make  automobiles  stop  8  feet  from 
a  street  car;  to  require  all  owners  to  carry  a  liability  policy 
of  $.{,000;  to  use  some  of  the  money  from  automobile  fees  to 
pay  for  guides  for  blind  people;  that  number  plates  should 
be  sent  by  parcel  post;  that  chauffeurs  be  examined  as  to 
their  eyesight;  to  change  the  law  for  registering  operators; 
to  regulate  the  sale  of  second-hand  cars;  to  require  a  differ- 
ent truck  registration ;  to  have  all  cars  used  for  hire  take 
out  a  $3,000  insurance;  to  change  the  speed  limit. 

30-Mile  Bill  Killed 

These  were  all  heard  by  the  Committee  on  Roads  and 
Bridges.  They  were  all  thrown  out  except  a  speed  bill.  This 
was  to  change  the  law  from  the  reasonable  and  proper  defi- 
nition at  present  to  one  calling  for  a  flat  25-milc-an-hour 
speed.  When  it  was  argued  some  of  the  motorists  said  that 
if  any  change  were  made  that  the  least  it  should  be  was  30 
miles.  The  committee  reported  a  30-milo  bill,  but  made  no 
great  effort  to  have  it  passed.  It  was  killed  in  the  Senate. 
Senator  J.  W.  Haigis,  who  was  chairman  of  the  committee, 
has  been  thanked  by  the  Bay  State  A.  A.,  and  asked  to  ex- 
tend this  thanks  to  the  committee  for  the  organization  for  its 
fairness  to  the  motor  industry. 

Joint  Judiciary  Committee  had  a  bill  to  place  chauffeurs 
under  the  workmen's  compensation  law,  but  it  turned  it  down. 
The  Social  Welfare  Committee  reported  a  bill  to  allow  pris- 
oners to  work  on  the  State  highways.  Mercantile  Affairs 
Committee  had  the  jitney  bus  bills  and  it  reported  one  that 
was  far  different  from  that  asked  for  by  the  street  railway 
association.  So  the  motorists  have  every  reason  to  be  thank- 
ful for  what  they  received  at  the  legislature's  hands  this  year. 

Ciili  mbus.  O.,  April  5— The  Terrell  bill  pending  in  the  Ohio 
House  of  Representatives,  making  the  owner  of  an  automobile 
prima  facie  responsible  for  damages  caused  by  accident,  no 
matter  who  drives  the  car,  was  defeated  by  an  overwhelming 
vote  last  week.  Only  twenty-nine  votes  for  the  measure  were 
secured  in  the  house. 

Detroit,  Mich.,  April  2 — A  petition  for  dissolution  was 
filed  in  the  circuit  court  today  by  the  Metal  Products  Co., 
whose  plant,  buildings  and  machinery  were  purchased  by 
the  Timken-Detroit  Axle  Co.,  in  March.  All  the  assets  of 
the  metal  company  have  been  sold  to  the  Timken  company, 
the  entire  capital  stock  of  the  concern  being  given  as  $478,- 
500  with  no  incumbrances. 

Detroit.  Mich.,  April  5 — The  Union  Trust  Co.,  which  has 
acted  as  temporary  receiver  for  the  bankrupt  Benham  Mfg. 
Co.,  which  made  the  Benham  cars,  has  filed  a  petition  askine 
for  the  dissolution  of  that  company,  in  the  interest  of  the 
stockholders. 
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Another  Process  for 
Cheaper  Gasoline 

Kansas  City  Man  Claims  10,000  Gallons  of 
30  Gravity  Can  Be  Converted  Into 
11,900  Gallons  of  65 

KANSAS  CITY,  April  7— A  local  man  claims  to  have  an 
electro-chemical  process  which  will  make  il  possible  to 
market  gasoline  at  a  profit  at  3  cents  a  gallon.  He  is  Louis 
Bond  Cherry,  15  West  Thirty-first  street.  His  process  con- 
verts low  gravity  oils  into  high  grade  gasoline.  Local  chem- 
ists state  that  undoubtedly  he  has  a  process  that  will  cheapen 
the  cost  of  gasoline,  although  to  what  extent  they  arc  un- 
able to  say.  Mr.  Cherry  says  his  company  already  is  formed 
for  the  production  of  gasoline. 

To  a  represcnative  of  The  Automobile  Mr.  Cherry  said, 
"Ten  thousand  gallons  of  30  gravity  distillated  can  be  con- 
verted by  this  process  into  11,900  gallons  of  68  gravity  gas- 
oline. All  of  the  volatile  parts  of  the  crude  oil  are  turned 
into  gasoline  at  any  desired  gravity  and  it  takes  less  than  1 
cubic  foot  of  natural  gas  to  a  gallon  of  gasoline  produced 
and  not  to  exceed  5  kilowatts  of  electricity  for  the  conversion 
of  10,000  gallons  of  crude  oil  a  day.  This  will  make  the  cost 
of  conversion  less  than  .75  cent  a  gallon." 

Cornell  Student  Branch  of  S.  A.  E.  Opened 

New  York  City,  April  3 — At  the  first  meeting  of  the  Cor- 
nell Student  branch  of  the  Society  of  Automobile  Engineers, 
there  were  about  sixty-live  students  present,  over  forty  ap- 
plying for  membership  in  the  branch.  It  is  expected  that 
this  will  increase  to  100  before  long.  The  following  officers 
have  been  elected:  Honorary  Chairman,  Professor  R.  C.  Car- 
penter; branch  president,  Lenox  K.  Lohr;  branch  vice-presi- 
dent, P.  K.  Linsey;  branch  secretary,  H.  A.  Knight;  branch 
recording  secretary,  N.  W.  Suiter;  branch  treasurer,  S. 
Dcwsnap. 

Indianapolis,  Ind.,  April  6 — Special  Telegram — On  ac- 
count of  a  lack  of  quorum,  the  S.  A.  E.  meeting,  which  was 
to  have  been  held  tonight,  was  postponed  until  May  1 1  when 
the  members  will  discuss  the  constitution  and  by-laws  with 
a  view  to  standardizing  them. 

New  Dealers'  Organization  in  Milwaukee 

Milwaukee.  Wis.,  April  .1 — The  Milwaukee  Automobile 
Dealers,  Inc.,  is  the  title  of  a  new  organization  that  has  sup- 
planted the  Milwaukee  Automobile  Dealers'  Assn.  The  as- 
sociation comprises  practically  every  dealer  in  Milwaukee  and 
the  charter  membership  is  thirty-two. 

President,  Frank  J.  Edwards;  vice-president,  George  W. 
Browne;  secretary,  Jesse  A.  Smith;  treasurer,  John  G.  Wol- 
leager;  assistant  secretary  and  manager,  Bart  J.  Ruddle. 

Headquarters  have  been  established  on  the  second  floor  of 
the  new  Hotel  Wisconsin,  in  the  heart  of  the  downtown  busi- 


ness section.  Here  the  association  will  meet  not  only  deal- 
ers, but  automobilists  from  everywhere,  and  provide  them 
with  touring  and  route  information,  maps,  etc. 

A  progressive  motor  show  is  b  plan  which  the  new  as- 
sociation will  carry  out.  On  April  17  and  18  each  of  the 
thirty-two  members  will  conduct  special  displays  and  ex- 
hibits in  their  salesrooms,  and  enough  cars  will  be  provided 
to  transport  all  visitors  and  guests  to  the  exhibits. 

Racine,  Wis.,  April  5 — The  L-P-C  Motor  Co.  announces 
that  it  is  prepared  to  furnish  the  Vulcan  electric  gearshift, 
made  by  the  Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.,  on 
the  Lewis  six  at  an  additional  cost  of  $150. 

New  York  City,  April  7 — H.  Kerr  Thomas,  assistant  man- 
ager of  the  Pierce- Arrow  Motor  Car  Co.,  and  a  member  of 
the  Commercial  Vehicle  Committee  of  th«  N.  A.  C.  C,  will 
deliver  a  paper  whose  title  is  "Can  A  Standard  Load  Ratings 
Be  Devised  and  Approved  by  the  Manufacturers?"  at  the 
third  truck  convention  of  the  N.  A.  C.  C.  at  Detroit,  May 
5  and  6. 

Hermann  Small  Eight  for  Light  Cars 

Detroit,  Mich.,  April  C — The  Hermann  Engineering  Co. 
has  produced  a  small  eight-cylinder  motor  of  2  1-2-inch  bore 
by  4-inch  stroke.  This  little  eight  follows  the  general  lines 
of  the  maker's  well-known  four-cylinder  motor.  The  con- 
necting-rod bearings  are  placed  side  by  side  on  the  crank  - 
pins,  and  the  camshaft  is  of  the  sixteen  cam  variety.  Valves 
are  operated  directly  without  the  use  of  rockers.  Cooling  is 
by  thcrmo-syphon  and  lubrication  splash  from  troughs 
placed  beneath  the  crankpins.  Valves  are  rendered  acces- 
sible by  the  use  of  a  detachable  cylinder  head. 

New  York  City,  April  7 — At  the  Bnnual  meeting  of  the 
stockholders  of  the  Studebaker  Corp.,  held  in  Jersey  City 
yesterday,  the  retiring  board  of  directors  was  re-elected. 
Nothing  was  said  concerning  the  declaration  of  a  dividend 
on  the  company's  common  stork.  The  directors  are:  J.  M. 
Studebaker,  chairman;  E.  R.  Benson,  F.  P.  Delafield,  A.  R. 


Erskine,  F.  S.  Fish,  Henry  Goldman,  J.  G.  Heaslet,  A.  B. 
Hepburn,  W.  R.  Innis,  H.  H.  Lehman,  Philip  Lehman,  N.  J. 
Riley,  G.  M.  Studebaker,  G.  R.  Turner  and  D.  M.  F.  Weeks. 


Chaaela  of  Lima  light  car  which,  aa  runabout,  epecdeter  and  light  delivery,  e*Ma  for  $500 


New  York  City.  April  3 — In  the  description  of  the  four 
new  United  Motor  truck  models  which  appeared  in  The  Au- 
tomobile for  March  25,  it  was  stated  that  the  2-ton  truck 
has  a  14H-inch  wheelbase.  This  should  have  been  given  as  144 
inches.  The  tires  on  this  model  were  given  as  34  by  4  front 
and  3fi  by  4  dual  rear :  whereas,  they  are  3(5  by  4  front  and 
36  by  4  dual  rear.  The  standard  wheelbase  of  the  5-ton 
model  was  given  as  120  inches,  which  should  have  been 
144.  It  was  also  stated  that  Frank  T.  Hulswit,  president 
of  the  company,  is  president  of  the  local  railway  and  light 
company.  Mr.  Hulswit  is  president  of  the  United  Light  and 
Railway  Co. 

Lima  Light  Car  to  Sell  for  $500 

Lima,  O.,  April  6 — The  Lima  Light  Car  Co.,  organized 
with  a  capital  of  $50,000,  has  announced  the  Lima  light  car 
to  be  produced  at  the  rate  of  ten  a  day  as  maximum  for 
the  present.  The  chassis  is  a  simple  standard  shaft-drive 
type  and  the  car  will  be  made  in  three  body  styles,  speedster, 
roadster  and  light  delivery  wagon.  The 
four-cylinder  block  valve-in-the-head  motor 
is  rated  at  1H  horsepower  and  forms  a 
three-point  suspended  unit  power-plant  with 
the  leather-faced  spring  insert  cone  clutch 
and  three-speed  gearset.  Atwater  Kent  ig- 
nition is  used.  Both  brakes  are  equalized 
and  electric  lighting  is  standard  equipment. 
Wheelbase  is  100  inches  and  tires  28  by  3 
Cooling  is  by  thermo-syphon.  Springs  are 
semi-elliptic  all  around  and  rear  axle  in 
semi-floating.  Left  drive  and  center  con- 
trol are  standard.  Equipment  includes 
lamps,  electric  horns,  tools  and  tire  repair 
outfit  and  the  cor  sells  for  $500.  Top,  wind- 
shield and  speedometer  are  $50  extra  TTie 
radiator  used  is  extra  large  with  Dippert 
patent  tubes.  Steering  gear  is  worm  and 
sector,  irreversible. 

Officials  of  the  company  are:  I.  J.  Miller 
president:  C.  E.  Miller,  vice-president-  and* 
A.  C.  George,  secretary,  treasurer  and'  gen 
eral  manager.  Experimental  cars 
been  tried  out. 
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Rapid   Progress  in   Planking  Tacoma's   2- Mile  Speedway 


TACOMA.  WASH..  April  2— At  stated  In  THE  AUTOMOBILE  this  week,  the  Tacoma  Speedway  Aaan.  la  planking  Ita  2-mlie  speed, 
way.  About  2,500  feet  ha*  been  completed  In  the  past  week,  the  width  being  about  1ft  feet.  The  llluetratlon  shows  one  of  the  curve*, 
there  being  four  of  these  on  the  course,  each  with  a  radlua  of  890  feet  and  all  banked  on  the  outside  to  the  height  of  18  feet  and  In 
place  of  being  banked  on  a  atralght  line  there  la  a  ditch  of  about  2  feet  from  top  to  bottom  on  each  curve,  making  It  practically  Impos- 
sible for  a  car  to  leave  the  track  an  the  turn  even  at  the  highest  speed.  All  of  the  Intersections  of  the  track  will  be  filled  with  small 
gravel  after  which  the  entire  aurface  will  receive  a  thin  coating  of  aaphaltum  oil  and  sand.  Thla  will  prevent  skidding  and  give  a 
smooth,  uniform  surface.     The  contract  apeclfles  that  the  court*  muat  be  completed  by  June  1 


Indiana  Speedway 

Is  True  to  A.  A.  A. 

Attempts  to  Induce  Rupture  Unsuc- 
cessful, Says  Director — Burman  Defeats 
Cooper  and  Disbrow — Other  Racing  News 

NEW  YORK  CITY,  April  7— Attempts  to  influence  the 
Indianapolis  Motor  Speedway  to  break  away  from  the 
American  Automobile  Assn.  control  by  the  recently  organized 
racing  association  in  southern  California  are  apparently 
meeting  with  little  success,  according  to  a  bulletin  issued  to- 
day by  the  American  Automobile  Assn.,  which  quotes  as  fol- 
lows from  a  director  of  the  Indianapolis  speedway,  in  which 
it  is  stated  that  the  speedway  stands  Arm  for  A.  A.  A.  con- 
trol The  director  said:  "The  Indianapolis  Speedway  be- 
lieves that  the  only  safe  way  to  control  racing  from  the 
point  of  view  of  protecting  the  public  is  through  the  im- 
partial, sportsmanlike,  administration  of  a  disinterested  body 
■like  the  A.  A.  A.  As  long  as  the  speedway  endures  we  shall 
it: -.f  our  support  to  the  A.  A.  A.  and  we  hope  the  support 
will  never  fall  into  the  control  of  various  local,  organiza- 
tions who  will  run  things  practically  as  they  please." 

Three  Maxwells  Enter  Chicago  Race 

CHICAGO,  III.,  April  5— The  entry  of  the  three  Maxwells  for 
the  Chicago  speedway  race  on  June  19  is  announced  by  Contest 
Director  F.  E.  Edwards,  bringing  the  total  number  of  declara- 
tions up  to  eleven — three  Stutzes,  de  Palma's  Mercedes,  two 
Sunbeams,  a  pair  of  Duesenbergs  and  the  three  Maxwells. 
The  Maxwell  drivers  are  not  named. 

Burman  Defeats  Cooper  and  Disbrow 

Los  Angeles,  CaL.,  April  4 — Special  Telegram — Driving 
his  rebuilt  Peugeot,  Bob  Burman  defeated  Disbrow  in  a  Sim- 
plex and  Earl  Cooper  in  a  Stutz  in  the  three-cornered  50- 
milc  match  race  at  Ascot  Park  today.  Cooper  finished  second, 
almost  two  laps  behind  Burman.    Disbrow  broke  a  drive 


chain  on  his  twenty-first  lap,  losing  three  laps.  Again  on  his 
thirty-fifth  lap  he  broke  another  chain  and  retired. 

Burman's  time  for  the  half-century  was  52:36.9  and 
Cooper's  53:46.45.  The  poor  condition  of  the  track  was  re- 
sponsible for  the  slow  time.  Cooper  began  to  lose  from  the 
start  and  at  the  end  of  ten  laps  was  1-2  mile  in  the  rear. 
On  the  seventeenth  Hurman  lapped  him  and  on  the  twentieth 
Disbrow  passed  him  but  broke  down  the  next  time  around. 

Indianapolis,  Ind.,  April  5 — John  de  Palma,  a  brother  of 
the  road  racing  champion,  will  have  a  mount  in  the  500-mile 
race  on  the  local  speedway.  Upon  him  will  devolve  the  task 
of  piloting  the  Delage,  which  won  the  1914  sweepstakes  with 
Rene  Thomas  at  the  wheel.  John  de  Palma  has  been  selected 
by  W.  E.  Wilson,  who  now  owns  the  Delage,  to  represent  him, 
and  the  entry  was  filed  today. 

Suggests  Stock  Cars  for  1,000-Mile  Race 

Indianapolis,  Ind.,  April  6 — A  1,000-mile  race  at  the 
local  speedway  among  the  winners  of  the  500-mile  interna- 
tional sweepstake  contests,  but  limited  to  the  registered  stock 
touring  car  models  of  these  makes,  is  proposed  bv  Walter 
Marmon,  president  of  the  Nordyke  &  Marmon  Co.  Mr.  Mar- 
raon's  idea  is  to  have  each  of  the  factories,  Marmon,  Na- 
tional, Peugeot,  Delage  and  the  winner  of  the  1915  race,  pro- 
vide regular  stock  touring  models  which  would  carry  no 
extra  racing  fittings.  Let  each  car  be  raced  with  top  and 
windshield  up,  carrying  five  passengers,  with  electric  light- 
ing and  starting  equipment  and  tools  and  everything  that  a 
man  expects  to  have  on  his  car  on  a  touring  trip  with  the 
exception,  perhaps,  of  the  luggage  for  the  passengers.  Then 
run  the  race  at  1,000  miles  on  the  Speedway  for  a  purse 
of  1 100,000. 

New  York  City,  April  7 — Application  has  been  made  to 
the  A.  A.  A.  for  a  sanction  to  hold  automobile  races  on  the 
afternoon  and  evening  of  Juno  12  at  Brighton  Beach.  The 
Brighton  Beach  Motordrome  management,  which  is  promot- 
ing the  race,  plans  to  illuminate  the  track  with  powerful 
electric  and  gas  lights  at  night. 

New  York  City,  April  7 — F.  W.  Stcllc  was  yesterday 
elected  trustee  in  bankruptcy  of  the  Twombly  Car  Corp.  of 
1790  Broadway,  with  a  bond  of  $5,000.  D.  D.  Sherman  was 
elected  trustee  for  the  Twombly  Motors  Co.,  the  Twombly 
Power  Co.,  and  the  Twombly  Taxicab  Co. 
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Developments  in  the  Jitney  Bus  Field 


Motor  Bus  Movement  Will  Regulate  Itself  if 
Given  Fair  Chance 


THE  jitney  bus  question  is  likely  to  regulate  itself  in  a 
short  time,  in  the  opinion  of  the  National  Automobile 
Chamber  of  Commerce,  without  any  attention  from  legislators 
and  city  councilmen,  if  given  a  chance.  The  eagerness  with 
which  the  public  has  taken  to  riding  in  the  buses  shows  that 
they  fill  a  need  in  local  transportation.  Patient  citizens  long 
ago  grew  weary  of  strap-hanging  and  will  not  see  promised 
relief  snatched  from  them  without  a  protest. 

Eventually,  in  the  opinion  of  the  chamber,  the  jitney  will 
be  succeeded  by  especially  built  motor  omnibuses,  like  those 
operating  in  the  largest  European  and  American  cities. 
Their  real  function  will  be  to  supplement  the  street  car 
service,  which  is  insufficient  in  most  large  cities,  and  to  this 

£U?n  PUbLiC  w,;,1,.deniand  that  their  development  along 
proper  lines  be  not  discouraged. 

Jacksonville  Trolley  Co.  Installs  Automobiles 

Jacksonville,  III.,  April  3— In  order  to  head  off  any  pos- 
sible jitney  competition,  the  Jacksonville  Street  Railway 
company  has  installed  automobiles  to  operate  from  the 
terminus  of  the  trolley  line  to  Diamond  Grove  Cemeterv 
accepting  transfers  from  the  street  cars.  The  automobiles 
will  operate  hourly  temporarily.  Should  the  experiment 
prove  successful,  additional  service  will  be  installed  to  other 
points  not  reached  by  the  street  cars.  L.  F.  O'Donnell,  owner 
of  an  automobile,  is  also  planning  to  install  a  jitney  service 
between  the  square  or  business  district,  and  the  depots 


To  License 


Carriers  in  Lansing: 


Lansing,  Mich.,  April  1— At  a  meeting  of  the  city  council 
the  new  jitney  bus  ordinance  was  read.  It  will  probably  be 
passed  at  the  next  meeting,  the  matter  of  the  amount  of  bond 
being  as  yet  undecided. 

The  ordinance  provides  that  any  person  in  the  business  of 


a  common  carrier  of  persons,  using  for  that  purpose  any 
carriage,  cab,  coach,  coupe,  omnibus,  taxicub,  jitney  bus, 
automobile,  sleigh  or  any  other  vehicle  for  hire,  must  obtain 
a  license  from  the  city  clerk.  The  license  will  cost  fio  for 
the  first  vehicle  and  for  each  additional  vehicle  $5. 

The  driver  or  owner  of  the  vehicle  may  make  the  following 
charges:  from  II  i.  m.  to  11  p.  n.  for  a  distance  not  exceeding 
1  1-2  miles  by  the  most  direct  route,  the  sum  of  25  cents  per 
passenger  and  for  a  distance  greater  than  1  1-2  miles,  50 
cents  per  passenger.  Between  11  p.  m.  and  6  a.  m.  double 
fare  may  be  asked.  No  charge  for  children  under  6  years 
when  accompanied  by  a  paying  passenger  and  for  children  of 
0  to  12  years  only  half  the  fare  is  to  be  charged  when  accom- 
panied by  a  paying  passenger.  Passengers  have  a  right  to 
carry  free  of  charge  baggage  not  weighing  more  than  50 
pounds,  while  for  excess  weight  there  may  be  charged  25 
cents.  A  vehicle  may  be  used  by  the  hour  and  for  one  carry- 
ing four  or  less  passengers  a  charge  of  $1.50  may  be  made  for 
the  first  hour  and  1  dollar  for  each  additional  hour  or  frac- 
tion thereof,  these  rates  being  doubled  between  11  p.  m.  and 
6  a.  m. 

In  the  ordinance  a  bond  of  $1,000  for  one  vehicle  is  pro- 
posed and  a  bond  of  $2,000  for  two  or  more  vehicles. 

Grand  Rapius,  Mich.,  March  30 — The  local  jitney  bus 
owners  have  formed  a  temporary  organization,  W.  D.  Vande- 
car,  distributor  for  the  Reo  and  Premier  cars,  being  elected 
chairman,  and  C.  H.  Lillie,  secretary.  When  the  first  meet- 
ing adjourned  sixty-two  owners  were  on  the  membership 

The  principal  matter  discussed  at  the  meeting  was  relative 
to  liability.  It  was  stated  by  several  owners  of  single  cars 
that  when  they  first  tried  to  get  liability  insurance  the  rates 
quoted  were  from  $27  to  $34  for  a  $5,000  policv  to  cover 
liability  for  injury  to  a  single  person,  but  since  then  the  rate 
•  to  $100.  which  is  prohibitive. 


$9.23  Per  Day  Given  as  Jitney  Bus  Cost 

QAN  FRANCISCO.  CAL.,  April  2— It  costs  $9.23  a  day  on  fee  of  $10  will  be  charged  licenses  bein*  eood  until  Mav  1 

ffi "a    fc l  o«.                                              "CW  Insuran«  ^"H9  nre  P'*"*  their  home  offices  with  questions 

MUt  *8  rollows-  as  to  the  liability  for  injury  while  riding  in  jitney  buses. 

P«rVr.  Jitney  owners  are  wonderinir  what  the  consemi<>iir<i>t<  will  tw> 
?n.u?anr<rt  Mf™  °"  °n<half  of  *600'  in~*lt if  they  are  struck  or  strike*arTother Anc I  flff  Xn^rU 

rxr>r-riation  . .                                                           300  oo  wondermR  how  and  from  whom  they  would  be  able  to  collect 

?.,''rA»t?                                                                      12000  damages  in  case  of  accident.    Few,  if  any,  jitney  buses  carrv 

Jitney  association  due*                                                                   12  00  proniDlllve. 

y«lHv  ii,^  fh-r.e.                                                        „  A.bout  I*?  >itn?y  0Perator8  have  organized  as  the  Inde- 

i-*rl>  fixed  char*eB  H.»70.oo  pendent  Jitney  Assn.  and  chosen  a  business  agent  with 

Average  for  soo  <i(,y»  per  year                                           jfi  2j  downtown  headquarters.    The  association  proposes  to  settle 

TirVrMi'"m,OTtc,.!cCi l'S?  matter  °?  insurance  bjr  mutual  liability  unless  the  insur- 

Mechanical ™K,  rUini.  cic ; !  ]  : ! !                       ]  ]         ?s  anc*  comPan«»  reduce  their  premium  rates. 

Dally  cost                                                                  I9.2J  Grand  Rapids,  Mich.,  March  30—  The  village  council  of 

"If  you  start  with  a  new  bus  car,"  says  Marshall,  "one  £as* ?Tf™A  ,R2PidSl  has  P»*s*d  «">  ordinance  requiring  a 

which  costs  approximately  $600,  you  must  take  in  $0.23  a  1  t"rT    -        *     ^  ?*eaI  irom  "tney  bus  owners  and  a 

day  or  subtract  the  difference  from  your  wages,  $100  per  '            ,n8uran<;e  w},™  of  $10,000  to  protect  passengers. 

month.    This  is  little  enough  for  driving  a  jitney  160  miles  a  P*aesir,nns  or  the  village  against  accidents.    The  cars  and 

day.   If  your  car  is  second-hand  or  cost  more  than  $600  when  chauffeur8  must  be  licensed. 

new,  or  is  heavier  than  a  $600  car,  you  must  of  course,  Do„  .„  v_        .  ~ 

estimate  higher  daily  cost  figures."  Pay-As- You-Enter  Jitney  in 

—  Baltimore.  Md.,  April  3— The  jitney  bus  service  continues 

m,,..„k^.. w„.. s-MH^uw. ji,„w ,„*,„„„  r'.'s«dK sr.'.' 
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thirty-five  different  lines,  but  more  arc  entering  the  field  so 
fast  they  are  having  trouble  in  keeping  up  with  them. 

A  great  deal  of  interest  is  being  taken  in  the  proposed  bus 
line  plying  between  thib  city  and  Washington,  it  will  touch 
Halethorpe,  St.  Denis,  Elkridge,  Dorsey,  Waterloo,  Savage, 
Laurel,  Muirkirk,  Ammendale,  beltsville,  Brancnville,  College 
Park  and  Hyattsville,  starting  at  the  Hotel  Kmerson  in  this 
city  and  ending  at  the  Hotel  Willard  in  Wasnington.  The 
fare  will  be  75  cents  each  way.  Forty-horsepower  buses  wilt 
be  used  with  a  capacity  for  twenty-six  persons.  They  will 
weigh  approximately  7,500  pounds. 

The  local  authorities  and  those  of  the  District  of  Columbia 
have  been  asked  to  grant  permission  for  the  operation  of  the 
line.   It  will  begin  within  the  next  2  weeks,  it  is  said. 

Providence  Jitney  Assn.  Is  Formed 

Providence,  R.  I.,  April  3-  At  a  meeting  last  week  a 
number  of  owners  of  jitney  buses  in  Providence  formed  the 
Rhode  Island  Jitney  Dus  Association  with  a  charter  member- 
ship of  more  than  thirty.  The  following  officers  were  chosen: 
Jerome  Gaudet,  president;  E.  J.  Corbett,  secretary;  James  H< 
McNiff,  treasurer. 

Portland,  Me.,  April  :i — The  second  jitney  bus  line  has 
been  put  in  operation  in  Portland  and  now  runs  to  Deering 
Centre  and  return.  Another  line  will  be  run  to  Westbrook,  and 
a  fourth  is  planned  for  the  Summer  parks  in  South  Portland. 
One  of  the  local  dealers  is  planning  to  run  a  number  of  the 
buses  to  the  ball  park  and  back  during  the  Summer  season. 

Two  Jitney  Concerns  in  Hamilton  Ont. 

Hamilton,  Ont.,  April  3 — Two  jitney  companies  have 
been  started  in  this  city,  one  of  which  is  already  in  operation 
while  the  other  has  just  been  capitalized.  The  Hamilton 
Jitney  Service  Assn.  came  into  being  this  week  when  ar- 
ticles of  partnership  were  drawn  up  by  A.  A.  Decker  and 
C.  M.  Wilson  as  an  operating  company  for  a  jitney  service 
through  the  principal  streets  of  the  city.  C.  W.  Bell  is  act- 
ing for  the  association  and  the  company  works  in  conjunc- 
tion with  the  owners  of  automobiles.  The  other  concern  is  the 
Hamilton  Jitney  Co.  which  has  been  incorporated  at  $40,000. 
The  purpose  of  this  company  is  to  own  and  operate  auto- 
mobiles in  Hamilton  as  a  livery  service.  The  following  men 
are  behind  the  proposition,  A.  Carey,  F.  W.  Reinke,  L.  II. 
Allen,  E.  S.  Carey  and  C.  V.  Langs. 

Hartford,  Conn.,  April  3 — After  due  investigation  and  full 
consideration  Hartford  has  at  last  come  to  the  jitney  way 
of  thinking.  Early  in  the  week  one  audacious  spirit  an- 
nounced what  he  termed  the  blue  line  operating  from  West 
Hartford  center  to  city  hall,  a  distance  of  about  3  miles.  An 


Overland  touring  car  is  used  for  this  service.  The  success  of 
this  venture  has  emboldened  others  to  try  the  experiment. 
Coincidental  with  the  blue  line  which  operates  along  the 
route  of  the  West  Hartford  trolleys  is  the  red  line  which 
traverses  Franklin  avenue.  This  is  also  a  5  cent  line.  Still 
another  line  operates  over  the  Cedar  Hill  route  and  from  all 
leports  is  not  wanting  in  custom.  The  north  end  of  the  city 
is  also  covered.  The  first  suburban  jitney  is  that  operating 
between  Hartford  and  South  Manchester,  for  which  ride  16 
cents  is  charged. 

Lob  Angeles,  Cal.,  March  29 — The  jitney  bus  situation 
has  assumed  a  new  phase  in  Los  Angeles.  A  member  of  the 
mounted  traffic  squad  tied  tags  on  fifteen  or  twenty  jitneys 
standing  on  Hill  street  between  Fifth  and  Sixth  streets  yes- 
terday, ordering  the  owners  to  appear  in  police  court  for 
violation  of  Section  7  of  the  traffic  ordinance.  This  section 
makes  it  unlawful  for  the  owner  or  driver  of  any  "for  hire" 
vehicle  to  stand  upon  any  street  in  the  business  district 
unless  such  person  shall  have  procured  a  permit  in  writing 
for  such  privilege  from  the  Board  of  Police  Commissioners. 

The  Auto  Bus  Owners'  Assn.  attorneys  claim  that  if  the 
jitney  men  are  to  be  prosecuted  for  violation  of  Section  7  of 
the  traffic  ordinance,  the  city  can  not  collect  more  than  $7.50 
per  quarter,  the  license  fee  for  rent  machines  that  occupy 
stands. 

350  Jitneys  in  Vancouver,  B.  C. 

Vancouver,  B.  C,  April  5 — Consul-General  Manslield  at 
Vancouver,  in  a  report  on  jitney  operation  in  that  city,  says 
that  they  made  their  first  appearance  about  January  1,  1015, 
and  about  350  are  now  being  operated.  Average  daily  re- 
ceipts of  each  jitney  are  reported  at  $8.00  and  the  traffic  of 
the  British  Columbia  Electric  Railway  has  been  severely 
affected.  In  January,  1915,  the  railway  company  carried 
1,188,333  fewer  passengers  than  in  January,  11)14,  when  the 
number  of  passengers  carried  was  3,364,062.  In  January, 
r.)14,  the  company  paid  the  city  $2,766  as  its  percentage  of 
the  gross  receipts  of  the  railway,  while  in  January,  1915,  this 
payment  was  but  $1,816  a  decrease  of  33  1-3  per  cent.  It  is 
estimated  that  the  city  will  lose  $30,000  in  these  payments  if 
the  present  decrease  in  the  electric  railway  receipts  is  main- 
tained. 

Ivos  Angeles,  Cal.,  March  30 — A  bus  line  into  Griffith 
Park  has  been  projected  by  the  city  council  of  Los  Angeles. 
Owing  to  a  freak  charter  provision,  no  electric  railway  may 
run  its  line  into  the  park  and  the  motor  bus  is  the  next  best 
thing  and  will  operate  until  the  time  comes  when  a  railway 
line  may  legally  be  constructed  to  accommodate  the  visitors  to 
the  park. 

Ottawa,  Ont.,  April  2 — The  first  jitney  has  made  its  np- 
pearance  locally  and  if  successful  it  is. expected  within  a  few 
weeks  all  the  main  and  suburban  lines  will  he  covered. 

JoLIKT,  IlX.,  April  5 — In  order  to  secure  transportation 
facilities  to  Forest  Park,  not  reached  by  the  street  cars,  a 
jitney  bus  service  is  to  be  inaugurated  shortly.  The  line  will 
be  operated  upon  the  co-operative  plan,  shares  being  sold  at 
$5  each.  If  there  is  any  profit,  it  will  be  divided  among  the 
stockholders. 

Camden.  N.  J.,  April  8 — Three  lines  of  jitney  buses  began 
operation  in  this  city  starting  March  29. 


Sk  pmcngtr  roadlter 
body  now  building  for  a 
Chandler  six  chaeale.  Four 
pauengen  are  accommo  ■ 
dated  within  the  body  and 
the  other  two  can  alt  on  dis- 
appearing eeata  that  can  be 
•«t  up  on  the  runnlnq 
boarda.  With  raked  wind- 
shield the  car  will  have  an 
exceptionally  smart  appear, 
ance,  unique  for  a  c»-  of  thl* 
capacity 
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DAYTON  Engineering  to  Add— The 
Dayton  Engineering  Laboratories 
Co.,  Dayton,  O.,  has  authorized 
the  erection  of  another  large 
addition  to  the  plant.  The  new  structure 
will  be  500  feet  long,  66  feet  wide  and 
six  stories  high.  The  company  employs 
approximately  1,700  men.  The  officers 
of  the  company  are:  E.  A.  Deeds,  presi- 
dent; C.  F.  Kettering,  vice-president; 
G.  F.  McCann,  secretary-treasurer.  Other 
directors  arc  B.  F.  McCann  and  W.  H. 
Chryst. 

Hood  Rubber  to  Add— The  Hood  Rub- 
ber Co.,  Watertown,  Mass.,  plans  to  con- 
struct an  addition  to  its  plant  in  that 
city. 

Hudson's  Windsor  Plant — The  Hudson 
Motor  Car  Co.,  Detroit,  Mich.,  plans  to 
establish  a  branch  factory  at  Windsor, 
Ont. 

Poison  to  Add— The  Poison  Mfg.  Co.. 
manufacturer  of  automobile  tops  and 
windshields,  plans  to  build  an  addition 
to  its  factory  at  Chenango  Htreet.  Buf- 
falo, N.  Y. 

Regal  Adds  to  Berlin  Plant— The  Regal 
Automobile  Co.,  Detroit,  will  make  an 
addition  to  its  factory  in  Berlin,  Ont., 
and  will  require  machinery.  Mr.  Nyberg 
is  branch  manager. 

Detroit  Foundry  Sale  April  9 — The 
machinery,  tools  and  foundry  supplies  of 
the  bankrupt  Detroit  Foundry  &  Mfg. 
Co.,  Detroit,  Mich.,  will  be  sold  at  public 
auction  at  the  plant,  1218  Hastings 
street,  at  10  a.  m.,  April  9. 

Remy  to  Build— The  Remy  Electric 
Co.,  Detroit,  Mich.,  obtained  recently  a 
construction  permit  for  various  struc- 
tures, which  will  cost  $96,075.  A  two- 
story  plant,  60  by  50  feet,  will  be  erected 
on  East  Grand  boulevard,  between  Beau- 
fait  and  Mount  Elliott. 

Work  Started  on  Williams  Plant- 
Work  has  been  started  in  the  erection  of 
a  large  factory  at  Vista  Station,  Irwin, 
Pa.,  for  the  manufacture  of  automobile 
tires  and  other  rubber  goods  by  the 
Williams  Tire  &  Rubber  Co.  Five  hun- 
dred men  will  be  employed. 

Detroit  Body  Co.  Adds — A  permit  for 
a  three-story  addition,  55  by  110  feet, 
has  been  obtained  by  the  Griswold  Mo- 
tor Body  Co..  Detroit,  Mich.  When  com- 
pleted it  will  mean  55,000  square  feet  of 
additional  floor  space  or  an  increase  of 
60  per  cent,  over  what  the  concern  now 
has. 

Progress  Auto  Parts  Co.  Opens. — 
Herman  Hersch  and  Hurry  Grecnherg 
have  organized  the  Progress  Auto  Parts 
Co..  Cleveland,  O.,  doing  a  general 
jobbing  business  in  automobile  parts  and 
accessories,  specializing  in  purchasing 
parts  of  discontinued  cars  and  regular 
stocks. 

Havers  Equipment  for  Sale — Motorcar 
manufacturing  machinery,  shop  equip- 
ment, automobile  parts  and  accessories 
from  the  bankrupt  Havers  Motor  Car 
Co..  Port  Huron,  Mich.,  are  now  for  sale 
either  at  the  plant  or  at  the  offices  of  the 
Harris  Bros.  Co.,  Jefferson  avenue,  De- 
troit which  purchased  the  entire  stock. 

Harrison  Radiator  Enlarges — The  Har- 
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April  t-10  DuBots,  1'a.,  Show.  Moose 

Hall 

April  7-10  Calumet.  Mich..  Show.  Coli- 
seum Rink. 

April  16  Manchester.    Eng.  Show. 

Ice  Palace,  North  of  Eng- 
land Motor  Shows,  Ltd. 

A  dim. 

May  Ui-lS  Columbus.  O.  Track  Race, 

Columbus  Anlomubile 
Club. 

May  17  Sjiokane.      Wabh..  Show. 

Pavenport  Hotel. 

May  17-18  Boston,  Mm,  A.  A.  A.  An- 
nual Meeting. 

May  27  Chicago.     111.,  Sociability 

Hun  uf  Chicago  Motor 
Club  to  South  Hcnd.  Ind. 
H.  H.  Robinson. 

May  2»  Indianapolis.  Ind..  600-Mile 

Race,  Indianapolis  Motor 
Speedway. 

June  9  Galesburg,     III..  200-Mile 

Race,  Galesburg  District 

June  19  Chicago.'    ill,,      S00  -  Mllo 

Race,  Chicago  Speedway. 

July  3  Sioux    City,   la..  300-Mile 

Race.  Sioux  City  Speed- 
way Aastn. 

July  <-5  Taroma,  Wash.,  Road  Race. 

J»b  5  Omaha.     Neb.  Speedway 

Races.     Omaha  Motor 

Speedway. 

Aug  Milwaukee,  Wis.,  Indepen- 
dent Petroleum  Market- 
ers- Assn.  of  the  U.  8. ; 
1915  Convention  In  Mil- 
waukee 

Aug.  2-3  San    Francisco,   Cal..  Trl- 

State  Good  Roads  Assn., 
Third  Annual  Convention. 

Aug  20-21  Elgin.  Ill,,  Road  Race. 

Sept  Indianapolis,      Ind..  Fall 

Show.  Indiana  Suite  Fair. 

Sept.  20-25  San  Francisco.  Cat.  In- 
ternational Engineering 
Congress. 

Oct.  J-16  New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
trnl  Palace. 


any,  l„o( 

manufacturer  of  radiators  and  accesso- 
ries for  automobiles,  is  preparing  to 
build  an  extension  to  its  plant,  and  will 
probably  let  the  contract  within  a  few 
dayH.  It  will  not  require  any  additional 
machinery.    II.  C.  Harrison  is  president. 

Buys  Detroit  Foundry  Plant— The 
Peninsular  Smelting  Co.,  has  purchased 
the  plant  of  the  old  Detroit  Foundry 
&  Mfg.  Co.,  1218  Hastings  street,  Detroit, 
Mich.,  and  will  soon  move  there  from  its 
present  location  at  52  Baltimore  avenue. 
The  new  plant  which  consists  of  a  one- 
story  brick  building  90  by  165  feet,  pro- 
vides 11,000  square  feet  of  floor  space. 

New  Kelsey  Wheel  Plant — Construc- 
tion work  will  be  started  shortly  on  a 
new  one-story  brick  and  steel  building, 
90  by  313  feet,  for  the  Kelsey  Wheel  Co., 
Detroit,  Mich.  When  completed  the  total 
floor  space  of  the  company,  including  its 
plant  in  Memphis,  Tenn..  will  aggregate 
more  than  205,000  square  feet.  The  new 
structure,  which  will  cost  $50,000  will  be 
used  for  stamping  purposes. 

Hayes  Body  at  Full  Capacity— During 
the  last  2  months  business  has  been 
better  than  at  any  other  time  during  the 
last  3  years,  according  to  a  report  by  an 
officials  of  the  Hayes-Ionia  Co.,  Ionia, 
Mich.,  automobile  body  makers.  About 
425  men  are  now  working,  which  means 
that  the  plant  is  operated  to  its  full 


capacity.  Between  eighty  and  eighty- 
five  is  the  average  daily  output,  and  this 
will  be  gradually  increased  if  possible- 
Ford  Tire  Plant  in  Findlay — The  Tole- 
do-Ford Tire  Co.  has  announced  its  main 
factory  will  be  located  in  Findlay,  O., 
and  that  preparations  are  being  made  to 
erect  a  50  by  400-foot  addition  to  the 
present  factory  on  Lima  avenue.  The 
company  has  taken  out  a  building  permit 
to  construct  a  $1,500  boiler  house.  The 
plant  will  be  in  operation  within  the  next 
3  weeks. 

Parretl    Tractor    Movca  Plant—The 

Parrett  Tractor  Co.,  which  was  organized 
by  James  Parrett  and  sons.  Dent  and 
Henrv,  moved  the  Ottawa  (III.)  plant 
to  Chicago  Heights  April  1.  The  Ottawa 
quarters  are  somewhat  limited,  and  it 
has  been  found  that  the  machines  can  be 
manufactured  more  economically  in  a 
large  shop,  already  in  operation,  and 
adapted  to  any  kind  of  machine  construc- 
tion. Dent  Parrett,  president  of  the  com- 
pany, will  have  his  headquarters  at  409 
Fisher  Bldg..  Chicago. 

Superior  Co.  May  Enlarge — The  Su- 
perior Mfg.  Co.,  Ann  Arbor,  Mich.,  which 
originally  manufactured  only  gasoline 
lighting  systems,  but  which  for  some 
time  has  been  making  automobile  wind- 
shields, is  rapidly  developing  this  part  of 
its  business  to  such  an  extent  that  it 
may  be  necessary  to  enlarge  the  plant. 
President  H.  H.  Seeley  reports  having 
orders  for  50,000  windshields  for  ths 
Buick  Motor  Co.,  Flint,  Mich.;  50.000  for 
Dodge  Bros.,  Detroit,  besides  receiving 
the  orders  for  the  entire  output  of  the 
Rco  Motor  Car  Co.,  Lansing.  Mich.,  and 
the  Chalmers  Motor  Co.,  Detroit. 

Maxwell  Force  Increases  5,930— At  the 
end  of  February  there  were  13,291  men 
on  the  pay-roll  of  the  different  plants 
operated  by  the  Maxwell  Motor  Co.,  De- 
troit, Mich.  This  shows  an  increase  of 
5.930  men  as  compared  with  February. 
1914.  In  February  of  last  year  the  office 
forces  totaled  506  while  this  year  the 
number  was  936.  W.  E.  Flanders,  presi- 
dent of  the  Maxwell  company,  has  ar- 
rived in  Dayton,  O.,  from  Detroit,  and 
announces  that  work  on  the  duplication 
of  the  factory  in  North  Dayton  will  be 
started  at  once.  The  construction  will 
be  of  brick  and  will  conform  with  the 
present  factory.  Employment  will  be 
given  to  400  additional  workmen. 

Schlieder  Valve  to  Build — A  new  plant 
will  he  erected  at  East  Grand  boulevard 
and  Oakland  avenue  for  the  Schlieder 
Mfg.  Co.,  Detroit,  Mich.,  which  makes 
automobile  valves.  The  structure  will  be 
partly  two  stories  high  and  cover  a  piece 
of  ground  80  by  135  feet.  The  new  plant 
will  provide  14,800  square  feet  of  floor 
space,  or  over  50  per  cent  more  than  now 
available.  Recently  a  400  per  cent  stock 
dividend  was  declared  to  provide  for  the 
increase  of  the  capital  stock  of  $100,000 
The  annual  output  has  increased  from 
12.000  valves  to  over  100.000.  The  stock- 
holders are:  A.  E.  Schlieder,  president; 
H.  F.  Osborn,  secretary-treasurer,  and 
W.  F.  Spath,  chief  inspector.  The  entire 
output  for  1916  has  been  contracted  for, 
said  President  Schlieder. 
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Motor  Men  in  New  Roles 

CROOKER  Regal  Advertising  Mgr.— 
R.  H.  Crooker,  during  the  past  2 
years  with  the  advertising  depart- 
ment of  the  Burroughs  Adding 
Machine  Co.,  has  been  appointed  adver- 
tising manager  of  the  Regal  Motor  Car 
Co.,  Detroit,  Mich. 

Snarr  Wesco  Sales  Mgr.— G.  W.  Snarr 
of  the  Wesco  Supply  Co.,  St.  Louis,  Mo., 
has  been  advanced  to  the  position  of 
manager  of  automobile  accessory  sales. 

Armstrong  Bowser  Detroit  Mgr. — W. 
A.  Armstrong  has  been  appointed  man- 
ager of  the  local  branch  of  S.  F.  Bowser 
&  Co.,  Detroit,  Mich.,  gasoline  tank 
manufacturers. 

Graham  Perkins  Purchasing  Agent — 

G.  M.  Graham,  designing  engineer  of  the 
Massnick-Phipps  Mfg.  Co.,  Detroit,  Mich., 
maker  of  the  Perkins  four  and  eight 
cylinder  motors,  has  been  made  purchas- 
ing agent. 

Kennedy  Resigns — L.  E.  Kennedy  has 
resigned  as  secretary,  treasurer  and  gen- 
eral manager  of  the  Western  Brass  Co., 
Milwaukee,  Wis.,  and  returned  to  Bur- 
lington, Wis.,  his  former  home,  to  engage 
in  business  on  his  own  account. 

Gewinner  Marathon  Representative — 

H.  J.  Gewinner  has  been  appointed  by 
the  Marathon  Tire  &  Rubber  Co.,  Cuya- 
hoga Falls,  O.,  as  its  Southeastern  rep- 
resentative. His  headquarters  for  the 
present  will  be  at  Birmingham,  Ala. 

Ellis  Beaumont  Cadillac  Mgr.— H.  D. 

Ellis  has  been  appointed  manager  of 
the  Beaumont,  Tex.,  office  of  the  Cadillac 
company  to  succeed  George  DeWitt,  who 
has  been  appointed  to  look  after  the 
Cadillac  interests  in  the  Cotton  Belt  sec- 
tion of  the  state. 

Berger  Joins  Lozier — L.  B.  Berger, 
who  was  with  the  Willys-Overland  Co., 
having  charge  of  the  sales  of  the  Willys- 
Knight  at  the  Garford  plant,  in 
Elyria,  O.,  has  resigned  to  join  the  Lozier 
Motor  Co.,  Detroit,  Mich.,  where  he  now 
has  charge  of  the  sales  department. 

Britt  Bnys  Out  Business — R.  H.  Britt, 
who  had  been  in  the  automobile  business 
in  Mexico  for  2  years,  returned  to 
Springfield,  Mass.,  a  short  time  ago  and 
now  he  has  bought  the  Springfield  Auto 
Top  &  Upholstering  Co.  from  W.  H. 
Shinks,  and  will  continue  the  business  at 
42  Harrison  avenue. 

Wentdorf  Succeeds  Bremer  —  The 
Standard  Aluminum  Co.,  Two  Rivers, 
Wis.,  announces  the  retirement  of  Wil- 
liam Bremer  as  president  and  the  suc- 
cession to  the  executive  position  of  Her- 
man Wentdorf,  until  now  secretary  and 
treasurer.  Louis  Gloe  has  been  elected 
to  succeed  Mr.  Wentdorf.  The  company 
built  a  large  rolling  mill  at  its  plant 
a  year  ago  and  several  weeks  ago  in- 
creased its  capital  stock  to  better  ac- 
commodate its  growing  business. 

Dawe  Heads  Steel  Treating  Club—  C. 
N.  Dawe,  metallurgist  of  the  Studebaker 
Corp.,  Detroit,  Mich.,  was  elected  presi- 
dent of  the  Steel  Treating  Research  Club, 
at   the  annual  meeting.    C.   R.  Poole, 


chemist  and  metallurgist  of  the  Frost 
Gear  &  Forge  Co.,  Jackson,  Mich.,  was 
elected  secretary.  The  club's  members 
are  chemists,  metallurgists  and  harden- 
ing room  foremen  of  the  plants  in  Michi- 
gan. Associate  membership  is  open  to 
representatives  of  manufacturing  con- 
cerns whose  products  are  connected  with 
heat  treuting  department*. 


Garage  and  Dealers'  Field 

Dayton  Rubber  Branch  Moves  —  The 
Chicago,  III.,  branch  of  the  Dayton  Rub- 
ber Mfg.  Co.  has  moved  to  2011  Michigan 
avenue. 

McGraw  Tire  Branch  in  Buffalo— The 

McGraw  Tire  &  Rubber  Co..  East  Pales- 
tine, O.,  has  opened  a  branch  store  at 
737  Main  street,  Buffalo.  N.  Y. 

Pyrene's  N.  Y.  Offices  Moved— The  Py- 
rene  Mfg.  Co.  hiis  moved  its  offices  to 
the  Vanderbilt  Concourse  Bldg.,  Fi2  Van- 
derbilt  avenue,  corner  East  45th  street. 

Braender  Opens  Trenton  Branch — The 
Midler  Auto  Supply  Co..  7  North  Mont- 
gomery street,  Trenton,  N.  J.,  has  been 
appointed  distributor  for  Braender  tires. 

Burd  Executive  Offices  Moved  —  The 
general  and  executive  offices  of  the  Burd 
High  Compression  Ring  Co.,  Rockford, 
III.,  have  been  moved  to  307-309  South 
Main  street. 

Studebaker  Commercial  Sales  Good — 
The  Studebaker  Corp.,  Detroit.  Mich., 
during  the  first  week  in  March,  1915. 
sold  through  its  commercial  car  depart- 
ment, fifty-one  vehicles. 

Kalamazoo  Dodge  Moves — The  sales- 
room and  garage  of  H.  J.  Cooper,  Kala- 
mazoo, Mich.,  agent  for  the  Dodge  cars, 
has  been  moved  from  420  West  Main 
street  to  107  North  Church  street. 

Bachem  Moves — Max  Bachem,  distrib- 
utor in  Detroit,  Mich.,  of  the  Gabriel 
snubbers,  Ritz-Woller  gasoline  gauges, 
and  the  Bnchem  pressed  steel  wheels,  has 
moved  to  1235  Woodward  avenue. 

Frisco  Bosch  Moves — The  San  Fran- 
cisco, Cal.,  branch  of  the  Bosch  Magneto 
Co..  has  moved  to  larger  quarters,  from 
the  lower  end  of  Van  Ness  avenue  to 
the  upper  end  of  the  boulevard  in  the 
center  of  the  automobile  section.  B.  R. 
Miller  is  manager. 

Takes  Philadelphia  Bat  a  via  Branch — 
Franklin  Kesser  has  taken  over  the  busi- 
ness of  the  Philadelphia  (Pa.)  branch  of 
the  Batavia  RiAlver  Co.  and  will  conduct 
an  agency  for  eastern  Pennsylvania  and 
southern  New  Jersey.  Headquarters  are 
at  844  North  Broad  street. 

Goodyear's  Western  Managers  Meet — 
Branch  and  district  managers  of  the 
Goodyear  Tire  &  Rubl>er  Co.  in  Wash- 
ington, Oregon,  Montana,  and  California, 
M.terded  a  conference  in  Seattle,  during 
the  past  week.  The  meetings  were  pre- 
sided over  by  M.  E.  Morris,  manager  of 
the  Pacific  Coast  interests  with  head- 
quarters in  San  Francisco. 

Takes  on  Van  Speedometer— The  Cut- 
ting &  Smith  Sales  Co.,  997  Woodward 
avenue,    Detroit,    Mich.,   which    is  dis- 


tributor for  automobile  components  and 
accessories,  has  completed  a  deal  whereby 
the  Van  speedometer  will  be  handled  by 
the  company  in  the  states  of  Michigan, 
Ohio  and  Indiana.  The  Van  is  manufac- 
tured by  the  Van  Sicklen  Co.,  Aurora,  111. 

Electric  Garage  for  Baltimore— The 
Electric  Service  Garage  Co.,  Baltimore, 
Md..  plans  to  build  a  central  garage  for 
electric  trucks  and  automobiles.  An 
option  has  been  obtained  on  a  lot  at 
Calvert  street,  near  Centre.  A  two-story 
garage,  150  by  200  feet,  will  be  built,  to 
be  opened  about  June  1.  A  machine  shop 
and  a  battery  department  will  be  in- 
stalled. 

New  Accessory  Firm  in  Spokane — The 

Automobile  Accessory  Agency  opened  in 
Spokane,  Wash.,  during  the  past  week  at 
105  Riverside  avenue.    H.  A.  Holland  is 

E resident;  A.  Phillips,  vice-president: 
.  D.  Holland,  second  vice-president,  and 
A.  E.  Torelle.  secretary  and  manager. 
A  general  retail  and  jobbing  business 
will  he  conducted  in  automobile  and  motor 
supplies,  and  featuring  the  Goodrich  line 
of  tires. 

Grand  Rapids  Dealers  Organize — The 

automobile  dealers  of  Grand  Rapids, 
Mich.,  have  organized  the  Auto  Business 
Assn.,  the  object  of  which  is  to  bring 
about  closer  relationship  between  the 
dealers,  with  a  view  of  obtaining  more 
co-operation  between  dealers  and  owners 
for  the  development  of  the  roads  in 
western  Michigan  and  securing  more 
equitable  legislation.  R.  E.  Becker  was 
elected  president  of  the  association. 

Large  Detroit  Garage  Opened— One  of 
the  biggest  garages  in  Detroit,  Mich., 
the  Wolverine  Garage  Co.,  has  opened  for 
business.  The  owners  are  J.  R.  Gilbert, 
until  recently  manager  of  the  local 
branch  of  the  Pennsylvania  Rubber  Co., 
who  is  president  and  general  manager, 
and  A.  T.  Hamlin,  who  has  been  in  the 
automobile  repairing  business  during  the 
last  12  years,  having  been  connected  with 
the  Packard,  Knox,  Northway  and  sever- 
al other  big  manufacturing  concerns.  The 
garage,  which  has  14,000  square  feet  of 
floor  spnee,  will  be  open  day  and  night. 
It  is  located  at  248  Jefferson  avenue, 
Fast. 

Convict-Made  Trucks  Sold — Five  new 
motor  trucks,  manufactured  by  the  con- 
victs in  the  Ohio  penitentiary  at  Colum- 
bus, were  delivered  to  various  state  insti- 
tutions last  week.  The  five  trucks  were 
assembled  inside  the  walls  and  represent 
an  entirely  new  phase  of  prison  labor 
which  will  probably  he  utilized  in  the 
future  by  the  state  officials.  The  idea 
of  building  motor  trucks  was  at  first 
regarded  as  impracticable  but  an  ex- 
perimental model  constructed  6  months 
ago  demonstrated  that  such  trucks  can 
be  built.  The  cars  were  built  under  the 
supervision  of  an  expert  machinist.  Each 
truck  has  a  carrying  capacity  of  3  tons. 
They  are  provided  with  35-h.p.  Conti- 
nental motors.  Many  of  the  parts  were 
made  entirely  within  the  walls,  including 
the  bodies,  gear-shift  levers,  muffler, 
frame  and  upholstering.  The  trucks  will 
be  sold  to  the  state  institutions  for 
$2,500  each  which  will  leave  a  small 
profit  to  the  prison 
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Automobile     Agencies     Recently  Established 


I'A^KMit-.R 


rvtroii ...... 

Ik»«uc  

Grand  Rar».li 
Gland  Rap..!. 


M  If  till 

..  Obio  

Hi  lacoe  

.  Overland , 
..Glide.. 
.  Krminitim 

.  .  I  ..w  . 


Mantaree   Ford 

Man.ttrr   Keo  

Marshall  .   .     .   .  Arao.  . . 

Mar.lall  Hn-or 

Manjurtte   Ford 

Petty   ....       ...  ,IVIr 

 K.na.. 

  Amu  . 


Ohio  Kir. -nc  Sain  Co 
Flitter    Molol    s.il..   i  .. 
L  C.  Welly 
F.  P.  Otvtal.l 
Remington  Sale.  Co. 
F.  W  liivkxin 
Itoti    River    Motor  Car 
Co. 

W     I  Murray 
W.  O  Harlow 
(  altwl    Auto  A  Garage 
t.o 

Trav.-rie  Auto  Co 
Travrr.e  Auto  Co 
O  I.,  l  inn  ft  H.  <•  s,  „n 

.  O  l„  1  inn  A  R  S  S.  i.tt 

.  r   W  Jonn 

.  Dunning  A  Hart 

.  r   S.  (  hur.h 

Finnic  Vehicle  Vi.i.-r 
Co. 

..Bertrk  Whirl'  so.  r 
Co 

.Fh-cirii-  Vrhl.lt  Se.vke 
Co 


Anoka  

1  .llr  (  t)  .'al. 
1  aiir^l-urr. 


leyingtnn.     1.  II   W  ,i 

 XV.  K  Hoi 


.  .1   G  MfMuw 
White 


I;::.::1 


Cllir. 


■ 

Lite  Outage 
MWannrl 

KafOmcr  Motor  Ca 


St.  l-i-ji- 

St.   I  -  M. 


King      .  . 
V,  > 
knight 
.Uunrmn 
I  <  » i  n  «•  r .  .n 


s»  ii't in  Motor  I  ar  t  ... 

II  O.  William* 

l.in.lr'l    Mmor  Car  A 

K.  pair  Co 
(  hooker  Vitomobilr  Co. 


Gihlttlmrn 
Glen  Rile.- 

I  .indlti  lllr 

Mitlville.  . 
Mor  t  ittown 

Mnlll.a  Hill 
Newark  ... 
Nrwa.k 


»lira>k» 

.  l>yvit   Wilwin  Al!m  Co 

Sti-arnt 

Kntiiht  Mrlnty  tr 

o> 

Iijvi-  ...  .Ftrtland  Auto  Co. 
Jlrw  Jfr.fr 

Detroit.-! 

IVtro.tcr  . 

<  >l,.o  ... 

IVttoitef  . 
.1  llitriliotulr. 

IVtroilef  . . 
.  I  vtroitrr  . 

oldtoinl.llr 


M.  J.  Gnu 
o  o  PhiLn 


lI'lJM 

Flll.ibrlh  Ann.  Co. 
H  Parke.  A  Son- 
Clrn  Ruler  Auto  in. 
C   F.  Kie.b-1 
Troth  A  Krrn 
Cain-Henry   Motor  Car 

Co. 
I  P. 


I  Vttoltrt 
.Simple  a  1    M  yui.-ifis  &  Co 

k.twt  C   h  Hnggt 

Caae  North  Grow  Carat*  Co 


Tom,  River 
Trenton 
1  roilon. 


Detroiter        A.  W, 
Davi.        ...I.  I'.  Ilolr 
Detroit" ,  .  .  .Totnim   Hr.itli.  i- 
Drtrotter ....  1'..  G.  r 


JS«w  York 


Albany     .   Simple* 

Ain.-.iia  Salon 
Ainu  s  1  i'lr  .     (  ate 

Hi.,  t  Mall  (  ate 

Buffalo   Case  ,.   .  . 

BuhTalr   NMPapS  . 

Buffalo  Miprraon 

Cric.  .  Hi  troilrt 

Coltaa   Caae  

Coltlan.!   .  I 

Fait  Hampton         '  a-*r  

Fori      ,    .          I  xe 

Fllirotrille.   IMrorter 

Klmira   Detrohrr 

F'arnharn  IViroi'rr 

l  lufcluits  Caar   

C.re.'n|v.r|   .  Caw 

Cranio  lllr   Case 

Hrnitxi.-nJ   Caw 

ll>rk«s  ilU-  Caae  

HilMaH'i  I  »•  

 Caae     . . . 

i  Fake  Saion  . . . . 

 lrer.ro.trr 

 OIH.moMle. 

...     Imterral  . 
Ml,l,lle,«^t  IV.ro.ter  . 

Milletton  ('«., 

MltWa   Caae  

Money  .  Saaea  

Xf»  '-lar  u«     ...     I  aae  . 
N>«  R.k  helle  Saaoa  . 

New  S  ork  l.elinglc-i 
Ch'f.rr  Hay  Caw 

Park  I- ally  Cat*  

Qu.iCtw  (  aw  .  . 

Rhinetuvk   Snaon 

Caw 

l^eatntlon 

Schenertail)  ,  Imperial 
Seneca  I  alia  Kneel 
SIKe.  Crerk  l)e<rolter. 

Southold   Caae. ... 

Stevnyf  Point.  ...  Caae  

Syracuse  Saion  

I lata    I  wrroiter 


Alliany  C.aiaKr  Co. 

\l:irnla  f  iafaKr 

\mm  \  III.'  C.alaKn 
A  I).  C.iirhn 
C  ft.  Cool 

Sittyt'tt.  Motor  Satra  Co. 
Fol.j^nlnjrt   Motor  Car 
Co 

Ravir.ii-nl  .V  l.amphere 

G    II  i  yni-r  *  Son 

C.  M  s„,„|, 

L   <■  Kdwar.i. 

I    s,   I.  t.l.. 
.  1   F  trnolittle 

J    H  Hiali.ip 

C.  I.  Petera 

t>  1.  Rapalie 

I  Kl.xe 

J  K  F.liawin 

National  lia.J«r  Co 

C  A  Rrinhard 

Rirhnrd  Hrother- 
.Gate.  \uto  Gararr 
I  hl.-*y  Ik  I  VI  jtp 

..Svtl  W.  Crane 

C.  M  Otia 

I   \  n.iHnia 

P.  \.  Whittajcer 

MilU-ttoit  (iarate 

T.  F.  Roche 
-C.  A.  Johna-m 

lloejy  *  K.»v.lr 

Trnyv  Korlilelil 

lexinann  S.,1^,  C,. 

SacaiiLtrr  <  i araiti-  C.y. 

J.  B  Sanndrry 

C.  W  Beery 

Ttirton  St  Sny^l^i 

W  O  Pail<lo.h 

Prit.riiudl.vim  Molora 
Corp 

W'iileman-N'llra  C.aratf 
O  F  *  E  J  Rir«rl 
F   H  Porter 
Southold  C.ataae 
Reliable  C.aracr 
Shaw  Ik  Siw.ny 
Henry  &  Morriy 


\«»rtli  <*nrollna 

kin*  A.  Uuryi^l 


<  Inclnnall 
Cincinnati  .  .  . 

I  lry.-l..nd  .  .  . 
Clr.vlnn.l .  .  . 
Cleveland . .  . 

Clryrland 

Clryrlal.il 

(lev-land. 
Cleyrlatnt 
Cteyrland. 
Clry eland  .  .  . 

Cleveland  

f  lev  eland  

flrvrlunrl 
Clrveland   .  .  - 

Deitlaran 

Crv.-latld  .  .  .  . 

<  l.  v.-lai.d  . .  . 

(  irv, la.nl 

<  lryrlatld    .  .  . 

<  lrv.la.nl 

Clet*land 
Cleveland   .  .  . 
Cleveland  .  . 
id 


Ohio 

l>av.<  

Davil  

I>avl»  

.  l.erinitton  . 

I.  1,,-T  V 

rhanitlrr 
.  Co4e  ... 


.1. 


Covinalno 
l)..vt.... 
Ilay  ton  . 

navt.iei  

Greenville  

lain.lnn 

Nrw  I.eTinKlort 

i   

To'rdo 

W  apaknnrta 
Wa;.akonrt,, 


Mrtroit  . 

Wlc  

Marwrll. 

Krlt  

Kintt 
M  ■  ii  . 
Franklin 
Hayne*   .  . 
Hn.U.n 

I  mi;,  ii. 

In.!., 
M  ., 

Saaoti  

,Oktn 
Bri-<.y* 

I  :i  |  •  r, 
t  !i  yliti-ri, 
M   tii  in 
!  .  v  n  . 

Davi* 
I  lav  .• 

.  I  .avis 

Klmt 
.  I>avi« 
.Davy*    .  .  . 

K  ,„  . 

Say.,., 

Grant  .  . 

Ohin  .  . . . 

Maywell.  . 

Dav-U.  .    .  . 


I_  P.  Put. 
.  I.  V,  Sirelove 
Rente  A  Kirke 
Cincinnati  Motor  Truck 
Co 

)    H   Greenwald  Co. 
Citvahosa  Saief  Co. 
Hirhai<twm    Motor  Car 
fo 

[  .lca»  It  Cbriatenaon 
.Wile  Mot.M  (at  t  o 
.Wlir   Motor  t  ar  Co. 
Ftxryt  (  My  (.atiKf 
.  I.ilnliani  Motor  Car  Co 
l.-inhntn  Motor  (^ar  Co. 
F.  krritoth  Salr,  f"o 
.(  Jrv  rland  Motor  Car  Co. 
ICn'^.o  S-uvvr-unt  Co 
1  .'ii.in  A ii'omot-lle  Co. 
Funian  Automoliile  C» 
1'i.ftian    \.ltoniohile  Co 
NriuVN-ra  Motor  Co 
>  llatift 

Co. 


ire  Suirjily  (in  . 


ir 

•,  i . ,  - , 

F:.acli.J  Sc 
.H.  O.  Ha 

"  -,11    : , 1  H  ■ ,  -  f    I  , 

F.  -.n  ran  liny,      t  *o. 
I    II  t.m-nvvalil 

.H  D.  Haunt 
F    Maver  X  S,-i 
I    II    Konirll  St  s„ri 
M. t  ait.  K.altv  f... 

G.  T  Fomer 

W'.  C.  W  .tniM-f 
I    M  Warnrr 
ll.tl»rl  Hariirr 
C  C,  IWlow 
r,   IC  Ford 

Gtant   Movir  S.I.  ,  Co, 

:    M  I  

F  M  Hi.iv.t- 
Rogrry  A  Son 


Alien 
Alien 


All 

Clement 
Creaaona 
Donalajvillr 
Gateton 
( iordon 
Greenil.orah. 
Harrutmrc 

llawlev 

llarleton,  ,  .  . 
Kingrton    .  . 


Lrwiatiuri 
LewUton 
I>ock  liavrn  . 
MontontM  i|U- 
Mt.  1  'nion   .  .  . 

Pen  Arayl  

Philadelphia 


Pitnhursh 
Pl.!.!..irth 
Pitnliurch  . 
Rritdinit 
Rrvting 
Rlllry  Park 
Rimrr.liarth  . 
Scranton  . , . . . 

ShippensviUr 
Strtllklff    ,  ,  .  ,  . 
Towan-la 
W'e«|  New  I  at 

Wilkr.  Barrr.. 


Prnnarlannla 

Ilrt.oirer         1    N  Mlllrr 
.  Inip.-rl.il    .     V.  II.  Strckrl 

.  l  lrttoiir;  I    M  Ilil.KI 

Dettoitrr  .     !l.  F  Zerhr 
Hettmlrt   ,     I.  C  Faloll 
Hetira'ler  .     O  C  Minch 
IJ.-'t.etrt       Crilon  (iaratr 
Davit  Penn  MotiK  Salel  Co 

Di-ttivirr  .    F  C  Knto.initfr 
llr'r.nt.-r.       Graham  Watt.  A  Son 
Detroiter     .  .  W.  Oelwine  A  Son 
I  .rtr.vitrr      .  K.-va'o.ye  Motor  Car  Co. 

.t-rhanon  Auto  ft  Carafe 
Co 

F   II  Smith 
.  I.  M  Htattou 
J  S  W  ant- A  Co 
,  V  /..  V..un< 

Detroiter  C.  S.  Price 

Drtf.ttlrr    .  .  I   I-  Rati 
.  Kini:         .     Phil.i>lrlt>li-.a  \gency 
Davla  .W.  W  Ca.thtop 

M.IH.irn        .  M.lrmrn  F!..  fir  Car  r„ 
.Slmplea  .     .  .  Thornton  Fuller   \uto  A 
I  • 

Simtilrx  T.  M.  rrpte-rday  Co 

Day  i.  B.  C.  Rinett.y|i 

.Davit.  Kotaler  MotoT  Salet  Co. 

IVtroii.t       Mar   Motor   Car  Co 
..  ildtinol.ile     Prnn  C.araee 

[Mrotter  .  -W  N  Frtkine 
.Dan.        ...I    I  Kandolph 

Saton       .   .Lackawanna  .\utomohile 


Davit 
Sat™. 
.  Ki— I 
Davit 


I    M  Mclji'iahlin 
Sat.oi  SaUt  t^o. 
W.  F.  Davton 
W'rtt     Newton  Gara 


York 


Stearin- 

Kniiibt  . .  .  TVit  rn-k     MtHor  Car 

-A<r:r.;a 


llollte 


Centtal  Gaiaar  Co  In. 
.     J.  W.  Rlchrlv  Auto  Co. 


l.e*Lni;toii 
Mrnipbui       .  . 
Fl  Paao 

Salt  Lake  City 


Walla  Walla 


t  larkatKirt  . 

luntington  . 
St.  Mary't 


Son  ill  Carolina 

saaon. ......  \.  J.  F'.it 

Tf  nnraae  t> 

Ohio  .  hfc  V  White  Auto  Co 

Tf  >aa 

Km*  IF  Sullivan 

..S.non  C    New  Ina 

l.'tah 

.  .Chandler  C.  A.  Qui«irv 

VlrRlnln 

.Imperial.  ..  Altop  Motor  Car  Co 

Waahlna-ton 

King  Moore  \uto  A  S  Co 

Kit>c  Movlan  A   Kellly  Auto 

Detroiter       F   M.  Da.n 

Wftl  Virginia 

Ualntton.  J  M  Shield. 
.n»dimoblle  <  T  Rata-rt 
G.  K.  R.««. 


Wliroaila 

Ammo  Maxwell.. .  .1.  W.  liorfer 

Mitlxo  .    Don  Itcawil  Hat <J ware  Co. 

Berlin  Dodlie  la-achelt  ft  Scbwelkje 

Hoacoliel   Chevrolet  .    Olaon  A  Kratochwtll 

Brandon   Regal   P.  G.  Dreger 

Brandon   Ford   PC  Dreger 

t  e.larhiltg  kiaae!   Glen  Rix 

Deiavan  Reo      ....     W    H  Stewart  *  Sor 

Denmark.  IXyrt  Kirwaock   Brow  Co. 

Or  Pere  Dodge     ...  Toonen  Barlanaeet 

Wnght  Co 

Fall  River   Caw        ,.,    \  K,  K.iaak 

t-o.y.l  du  law  Chevrolet..    J.  D  Glildraga 

Fond  d.l  L»c  t>0««.  Clark  Mote*  Co 

Ftetlorila .....   ....  Dodge ....     F.  C.  Clauaa 

Green  Bay  Sphlaa..        H.tjker  ai  Kitten 

Green  Bay  Dort          .  ..Du  Boia.  Haevera  Co 

Green  Lake  .  .   ,     Ford   G-  A.  HlU 

Green  Lake  Overland  .     G   A.  Hill 

Lvnilhnru   Chevrolet  .   .\'.>-lr  A  Boer.m 

MaJiaon    .  Dwlge  Madiaon  Motor  Cat  (.'-.. 

Ktiiahl        Vlad.ajn  Motor  Car  .  o. 

Mail.- an   Kltt-1     .         W     II  'Aatoe. 

MatrbHeM   ...        Ki*.-:  Hum.  Wegarf 

Mat«lit|rll  Gran:   .Hugo  Wegtarr 

Mayville  Irorit*        .  IVmeer  Auto  (  a 

Milwaukee  ...Marmon     ..Hughe.  Motor  Car 

Milwaukee  .White..  Well  a  Garage  to 

Mllwraukee .......  Moiinr 

KniglK        Walt  Autom  .tlle  Co 

Mll»a-jkee   Chevrolet ....  Fruit  Motor  (at  Co 

Milwaukee  D..rt  F.  F.  Sanger 

Nrenah  lild.moL.iIe,     Harvrv  Btown 

New  lotwlon  Dort  \ndrr«n  Iwrt 

Call  Co 

O.likiwh  Overland      .  Thotti  Autr.tnoUle  Co 

llthkoth   Studelakcf .     Diom     Autorootale  1J 

Othktwh .  .  .  .   .   ...Hodge   Thorn  AutomotaJe  Co 

Prairied.i  Cliien       Franklin  .      I..  Bu.'ani! 

Strveii.  Point  Uoda*  Auto  Sale.  Co 

Sp.itta   Kik«-I        .     (>x.rgr  Mannrl 

Wr.ll-.eld  .Moline 

Knight      .Siliaoer  Broa. 
.  .  .   .  Moline 

Knight        V  A.  Coburn  A  >.» 


K.j.:.  Kirrr. 


Wyoming 

:..  .).  C. 

rOMMKHCIAL  C. 
California 

 Koehler  W  s 


Colorado 

.  F.  M  la.kwy.; 


G  M  C  The  Krrory  i.a  .gr 


India  nil 


Baletville 
ShelbyviHe . 


.  Koehl-t 

.  Korhlrl 


.  Mryet  llardwaff  Co. 
.Caraoa  A  M  o 


<  rla, 


Rata  It 
-r  City 


Iowa 

.  V-ulj  Hlakr 
CMC  Han« 


\ utc  to 

n  A  Tyler  \u.o  '  . 


Kfi 


lack* 

P   M    trvlnoe  A  S 
.  laial.ville  Auto, 
change 


Mlia.JI.-huae-tta 


1 

lyy.Hn:on  . 

B.wto-0 

B.e>t.HI 

It.Mtoll 

t  heihirr 


.  Gartord .  . 
Ro.e 

wiiiv.  rtii'i 

Drnby 

lVerlro. 
Koehler.  . 
Kochlet  . 
\.m 


R   t    laylor  Co 
F;  F,  Bur.ke-r 
R.  F.   Taylor  Co. 
IVnlpy  Motor 

Salea  Co. 
Bea.ay.1   Mot.v   ("a-    I  ^ 
S  W  Curti. 


1  -  . 


F.  S 


I  i.-t  tut 


Mlrhlg.n 

OK   \rthur 


S.    I  .mi. 


Co 


\fw  York 

New  V  ork   Denny  Ilea  by     Motor  Truck 

Salrt  Co. 


f  nlu^'-n'.  K'X„  M^lier  Alienage" 

Praaarlraala 

.  .8.  A. 


.Vim. 


Ogdeu ...... 


I  tah 

C  M  C  Fell  W  right  t  o 


Viral  a  U> 

(  harlotteavll  e    ...  Koehler  ChailtMteat  flle  llardwir. 

(ft 
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Remy  Eight  Cylinder  Timer 

REMY  equipment  for  ignition  of 
eights  follows  the  general  lines 
of  the  four-  and  six-cylinder 
outfits,  that  is  to  say,  there  is 
one  form  in  which  the  distributer  is 
mounted  separately,  another  in  which  it 
is  combined  with  a  coil  and  mounted  on  a 
pad  to  take  the  place  usually  occupied  by 
the  magneto,  and  the  third  which  has  the 


Rimy  timer  for  eight-cylinder  motors 

distributer  mounted  integrally  with  the 
generator.  Each  type  is  made  with 
either  manual  or  automatic  spark  ad- 
vance, and  it  is  pointed  out  that  the 
automatic  kind  can  be  made  to  suit  the 
needs  of  any  particular  motor. 

A  Remy  feature  that  has  some  good 
points  is  the  fact  that  advance  and 
retard  are  effected  without  moving  the 
whole  distributer,  which  means  that  the 
spark  plug  leads  are  not  moved  and  shift- 
ing the  spark  lever  cannot  by  any  pos- 
sible chance  cause  the  wires  to  chare. 

The  Remy  company  has  an  eight-cylin- 
der magneto  in  preparation  at  present 
and  expects  to  have  it  on  the  market 
shortly. — Remy  Electric  Co.,  Anderson, 
Ind. 

J-M  Engine  Driven  Tire  Pump 

This  is  a  single-cylinder  tire  pump 
which,  though  small  and  compact,  is 
said  to  be  capable  of  inflating  a  34  by  4 
tire  in  2  1-2  minutes  and  a  30  by  3  1-2  in 
less  than  a  minute.  The  pump  is  3  3-4 
inches  high  by  3  inches  in  diameter  and 
weighs  4  1-2  pounds;  the  bore  is  2  1-4 
inches  and  the  stroke  7-8  inch.  Cylinder 
piston  and  base  are  of  fine-grained  gray 
cast  iron  with  the  wearing  surfaces 
gTOund;  the  connecting-rod  is  of  steel; 
and  the  piston  packing  is  of  an  asbestos 
material  made  especially  for  the  purpose. 

To  minimize  heating  the  intake  and 
outlet  valves  are  made  extra  large,  and 
an  automatic  pressure  relief  valve  is  pro- 
vided. This,  blowing  off  at  the  pressure 
at  which  the  tire  is  fully  inflated,  elimi- 


J.  M.  engine  driven  tire  pump 

nates  the  necessity  for  a  pressure  gauge. 
Lubrication  is  effected  by  packing  the 
pump  with  soft  graphite  grease,  so  that 
there  is  no  liquid  lubricant  to  work  into 
the  air  supply. 

At  present  the  pump  is  supplied  for 
installation  on  Fords,  Overland  models 
79-80,  Buick  models  24,  25,  3(5,  37  and  56, 
and  all  Reos  except  the  late  1915  models. 
Brackets  for  other  cars  will  be  added. 
Installation  is  simple,  requiring  no  ma- 
chine work  and  no  readjustment  of  any 
part  of  the  motor.  A  split  gear  is  fur- 
nished which  is  placed  on  the  crank- 
shaft of  the  motor  and  drives  to  a  gear 
on  the  pump  shaft  The  pump  gear 
slides  into  and  out  of  mesh,  a  coil  spring 
normally  holding  it  out. 

The  price  of  the  pump  complete  with 

fears  and  air  hose  is  $7.50. — H.  W. 
ohns-Manvillc  Co.,  New  York  City. 

Special  Ford  Radiator 

The  illustrations  below  show  a  new 
hood  and  radiator  for  Ford  cars,  these 
two  fittings  being  made  in  two  different 
patterns  to  suit  1916  Fords  and  those 


Previous  to  1915.  Both  radiators  are  of 
oneycomb  construction  following  the 
usual  Livingston  system  which  carries 
the  water  round  three  sides  of  each  air 
tube,  the  flow  being  both  horizontal  and 
vertical.  They  can  be  had  with  a  flat 
front  or  pointed,  the  only  difference  in 
fitting  being  that  the  latter  type  needs 
an  extended  starting  crank  for  the  motor 
which  is  given  with  the  pointed  radiator 
without  extra  charge.  The  use  of  cor- 
rugated tubes  in  the  radiator  is  said  to 
allow  some  freezing  up  without  damage, 
as  the  natural  spring  allows  for  the  ex- 
pansion. The  flat  radiator  costs  $35  and 
the  pointed  type  $40. 

The  hoods  nave  ventilating  slats  and 
they  attach  to  the  standard  Ford  hooks 
so  only  a  screwdriver  is  necessary  to 
change  from  the  old  to  the  new.  It 
should  be  added  that  the  hoods  do  not 
necessarily  go  with  Livingston  radiators 
as  they  will  fit  equally  well  on  the  ordi- 
nary Ford  radiator.  The  hood  is  cheap, 
costing  $8  finished  in  black  enamel.— 
Livingston  Radiator  Mfg.  Co.,  New  York 
City. 

Double  Pole  Plug 

The  "Peco"  is  a  spark  plug  with  two 
insulated  electrodes,  and  it  can  therefore 
be  put  in  series  with  another  plug  so  as 
to  give  a  two-point  ignition.  It  has  as 
another  feature  a  special  sort  of  porce- 
lain which  is  carried  well  down  into  the 
combustion  chamber  and  is  shaped  like  a 
wedge,  being  thus  freed  from  hollows 
likely  to  accept  accumulations  of  carbon 
or  oil.    It  is  claimed  that  this  wedge- 


Peco  double  pole  plugs  showing  eerlee 
mounting  and  use  of  tide  blade  for  teittng 
•park 

shaped  extremity  is  cleaned  by  the  action 
of  the  flame  of  explosion,  and  that  it  is 
practically  impossible  to  soot  the  plug. 
There  are,  of  course,  two  terminals  in- 
stead of  the  usual  one,  so  when  the  plug 
is  to  be  used  for  single-point  ignition  a 
small  brass  blade  is  attached  to  one  ter- 
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riaum  (hock  absorber  with  double  ipnng  for 
heavy  curs 

minal,  with  its  lower  end  touching  the 
plug  body.  This  can  be  used  as  a  spark 
gap  for  testing  the  source  of  current  by 
inserting  the  point  of  a  pencil  between 
the  plug  and  the  blade  and  lifting  it  away 
from  its  contact  with  the  plug  body. 
Two-point  ignition  has  shown  increased 
power  on  a  good  many  motors,  and  this 
plug  makes  it  easy  to  try  out  because  all 


necessary  is  a  set  of  plugs  and  enough 
wire  to  make  the  bridges  across  from  one 
plug  to  the  other  in  each  cylinder.  The 
plug  sells  for  |1.25. — Power  &  Efficiency 
Co.,  Trenton,  N.  J. 

Adjustable  Shock  Absorber 

To  shock  absorbers  of  the  supplement- 
ary coil-spring  type  there  seems  no  end, 
which  shows  that  this  apparently  simple 
accessory  is  capable  of  a  great  deal  of 
refinement.  One  of  the  most  recent  ad- 
ditions to  the  range  is  the  Flaum,  which 
comprises  n  compression  spring  contained 
within  a  cylinder,  the  spring  being  read- 
ily adjustable  from  outside.  For  light 
cars  a  single  spring  is  employed,  but  two 
concentric  springs  replace  this  when  the 
chassis  is  exceptionally  heavy.  Besides 
the  adjustment  for  the  spring  to  give  the 
requisite  ease  of  riding  to  suit  the  car 
and  the  road  there  is  also  an  internal  ad- 
justment to  permit  the  absorber  hanger? 
to  be  altered  in  height  to  suit  the  original 
springs  of  the  car.  Either  single-cylin- 
der or  twin  types  are  obtainable,  ana  the 
prices  vary  from  $15  to  (30,  according  to 
to  size. — Flaum  Shook  Absorber  Co., 
New  York  City. 

Large  Tube  Spanner  Kil 

No  automobile  can  be  considered  well 
equipped  without  a  set  of  tubular  span- 
ners; but  the  kit  illustrated  below  is  not 
intended  for  use  on  the  road.  As  a  com- 
plete outfit  for  a  garage  it  should  He  ex- 


Twln  pattern  of  Flaum  ahock  absorber 


tremely  useful,  as  it  would  surely  be  dif- 
ficult to  find  u  nut  un  any  kind  of  car 
that  could  not  be  tackled  with  some  por- 
tion of  this  compendium  of  spanners. 
The  whole  kit  with  it*  case  sells  for  SftO 
— Walden  Mfg.  Co..  Worcester.  Mass. 
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To  Prevent  Belt  Slip — Sticky  com- 
pounds are  usually  employed  to  give  belt 
adherence  to  ordinary  pulleys,  but  there 
is  an  alternative  which  consists  in  cover- 
ing the  pulleys  with  a  leather-like  sub- 
stance, and  this  is  claimed  to  give  driving 
grip  without  "stiction,"  The  process  is 
simple  and  a  recently  published  leaflet 
describes  it  fully. — Gripwell  Pulley 
Covering  Co.,  Hollis,  Long  Island,  N.  V 

Exide  Batteries — Motorists  who  want 
to  keep  their  batteries  in  proper  condition 
must  treat  them  intelligently,  and  to  do 
so  it  is  necessary  that  they  understand 
them  to  a  limited  extent.  Manufacturers, 
on  the  other  hand,  in  choosing  battery 
equipment  for  their  cars,  want  to  know 
the  why  and  wherefore  of  different  kinds. 
Both  user  and  automobile  maker  will 
find  much  information  along  these  lines 
in  the  latest  Exide  catalogue,  which  is 
very  complete  in  detail  information. — 
Electric  Storage  Battery  Co..  Phila- 
delphia, Pa. 

Tire  Wisdom — The  care  and  repair  of 
tires  is  a  never  ending  suhject,  and  its 
importance  will  last  just  as  long  as  the 
pneumatic  tire  itself.  A  tire  is  unique 
amongst  automobile  parts  in  that  it  is 
expected  to  wear  out  rapidly  and  the 
worst  of  chassis  is  reckoned  equal  to  the 
destruction  of  a  good  many  sets  of  the 
very  best  of  tires.  It  is  probably  true 
that  a  poor  tire  used  properly  will  give 
as  good  service  as  a  good  tire  used 
stupidly,  and  it  is  also  likely  that  most 
motorists  through  ignorance  of  what  it 
pays  to  do  with  tires,  never  get  much 
more  than  half  the  possible  mileage  from 
a  set  of  tire*.  Thus  a  booklet  telling  in 
simple,  terse  expressions  how  tires  can 
he  abused  by  lack  of  thought  is  bound 
to  be  of  value  to  any  one  who  will  sr>are 
the  time  to  read  it.  Everything,  from 
the  choice  of  a  tire  down  to  the  repair  of 
little  injuries  in  an  intelligent  manner. 
i»  contained  in  a  Firestone  book,  "Care 


and  Repair  of  Tires."  and  it  is  illustrated 
so  well,  with  such  carefully  chosen  word- 
ing, that  any  one  could  gain  much  useful 
knowledge  from  it.  Half  an  hour  would 
suffice  to  read  it  through  and  grasp  the 
principles  it  teaches  and  it  would  be  a 
half  hour  well  spent.  The  book  is  not 
an  advertising  pamphlet,  but  a  really 
useful  addition  to  a  motorist's  library. — 
Firestone  Tire  &  Rubber  Co.,  Akron,  O. 

New  Tops — A  new  top  would  seem  a 
difficult  thing  to  order  by  mail  except 


from  the  maker  of  the  original  one,  but 
it  is  really  only  a  matter  of  measuring 
up  the  old  top  properly.  A  firm  who 
specialize  on  top  making  have  got  out 
a  form  in  which  a  typical  top  is  illus- 
trated and  all  the  necessary  dimensions 
marked  in  red — after  the  fashion  of  a 
tailor's  self-measurement  form.  With 
this  aid  it  should  be  possible  for  almost 
any  one  to  order  a  new  top  with  confi- 


dence.— Buob  &    Scheu.   Cincinnati,  O. 

Windshielda — It  is  not  often  that  we 
receive  so  practical  a  catalogue  aa  that 
which  deals  with  Vanguard  windshields, 
nor  one  that  is  more  imposing  in  appear- 
ance. Externally  it  is  a  plain  brown 
cover  devoid  of  printing,  and  some  1-1 
inches  square.  Inside  there  are  five 
sheets  of  excellent  half-tones  showing 
the  manufacturer's  plant,  and  then  follow 
14  sheets  of  genuine  blueprints  Riving 
all  the  styles  and  patterns  of  shields  and 
showing  the  method  of  fitting.  Tht- 
angles  through  which  the  hinged  part* 
tum  are  marked  and  the  scale  is  some- 
where about  half  actual  size.  The  book 
would  appeal  much  more  to  the  manu- 
facturer or  dealer  than  to  the  private 
user,  but  it  is  not,  of  course,  intended  for 
the  latter. — Vanguard  Mfg.  Co..  Detroit 
Mich. 

Comfortable    Roadside    Meal  a—  It  is 

possible  to  enjoy  a  meal  taken  by  the 
roadside,  but  it  is  not  to  be  done  without 
due  forethought.  For  the  tourist,  means 
to  provide  really  appetizing  food  that 
will  not  seem  a  makeshift  spells  better 
health  and  also  saves  money.  Just  now 
every  one  is  thinking  of  the  summer 
lour,  so  the  full  consideration  of  car 
commissariat  is  timely.  It  is  easy  enough 
to  cook  as  well  as  to  eat  in  comfort  on 
a  car  if  one  has  well  designed  apparatus 
to  combine  lightness  and  efficiency.  How 
this  can  he  done  is  the  subject  of  an  in- 
teresting little  volume  recently  issued  bv 
— Prcntiss-Waliers  Mfg.  Co..  Grand 
Rapids,  Wis. 

Radiator  Leak  Kloper  —  A  new  com- 
pound which  is  claimed  to  stop  leaks  in  a 
radiator  by  dissolving  in  the  water  and 
solidifying  out  as  it  escapes  to  the  air  is 
called  X.  It  is  claimed  also  to  remove 
scale  and  so  help  cooling,  while  it  is  said 
to  have  no  deleterious  action  upon  either 
metal  or  rubber. — X  laboratories.  Ron- 
ton. Mass. 


Digitized  by  Google 


Of* 

A  O* 


It  Maintains 
Spring 
Efficiency 

DAMN  Insert  in  no 
way  retards  natural 
spring    ac I  ion.  By 
furnishing  a  ulassy- 
smnoth  hearing  sur 
face    hctwecn  the 
leaves,    it  insures 
the  permanent 
flexibility      a  n  d 
sensitiveness  of 
the  spring. 
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It  Keeps  Springs 
Thoroughly 
Lubricated 

The  thousands  of  lit- 
tle graphite  -  packed 
poekeM  in  DAMN  In- 
vert insure  constant 
and  permanent  lubri- 
cation—  prevent  nift, 
s<|tieak<  and  r<iUM'<pieiit 
breakage 
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DANN  SPRING  INSERT  COMPANY 

2282  Indiana  Avenue  Chicago,  Illinois 


Packed  in  Sets 
Ready  fpr 
Installation 
on  Any  Car 
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FOB.  TOLEDO 


The  Most  Practical 
Car  of  the  Season 

'Ijphe  <,ver'aI,d  Coupe  is  simple,  beautiful 

.  *md  artistic. 

It  is  a  practical  car  for  use  in  ail  seasons. 
The  interior  is  completely  upholstered 
with    fashionable   mouse   grey  Bedford 
cord  cloth  of  soft  but  strong  texture. 

Long  underslung  rear  springs  add  much 
to  the  riding  comfort. 

The  price  is  remarkably  low — $1600. 
Immediate  deliveries. 
Catalog  on  request.     Please  address 
I)ep*t  38 

"Mide  In  U.  S.  A." 

The  Willys-Overland  Company 
Toledo.  Ohio 
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Individuality  stands  out  all  over  the  BRISCOE 
car.  It  is  not  a  copy  hut  a  creation,  possessing  an 
air  of  cxclusivencss  that  makes  an  instant  appeal 
to  every  huyer    built  to  stand  up  indefinitely. 

In  representing  the  BRISCOE,  you  are  selling 
a  car  that  gives  the  purchaser  greater  value  than 
anything  else  at  anywhere  near  the  price. 

You  are  offering  a  foreign  car,  with  all  that  term 
implies — an  automobile  of  French  design  mechanic- 
ally, as  well  as  in  graceful  foreign  body  lines — 
at  an  A  merican  price. 

The  prospect  feels  instinctively  that  here  is  a  car 
■ingulariy  worth  while,  and  the  more  he  studies  it, 
the  more  positive  he  becomes  an  enthusiastic 
worker  on  your  behalf  a  more  valuable  sales 
agent  than  money  could  buy. 

This  is  one  of  many  reasons  that  make  the 
BRISCOE  the  easiest  and  most  thoroughly  satis- 
factorv  car  for  dealers  to  handle. 


CONSIDI-R  Till-  BRISCOR.  F ROM  ITS  I  N- 
t  SI  \ I  LI  SMART  EXTERIOR  TO  TUB  INNER- 
MOST I" ARTS  OF  ITS  MECHANISM,  AND  YOU 
WILL  FIND  BY  FAR  THE  BIGGEST  VALUE, 
DOLLAR  I  OR  DOLLAR,  TO  BE  FOUND  IN 
ANY  CAR. 

A  liberal  contract  is  offered  to  all  responsible  live-wire 
dealers  who  wish  to  increase  their  profits  by  the  sale  of 
BRISCOE  cars.  I'nt  territory  is  hcirit!  allotted  fast  right  now. 
Better  g:t  i:t  touch  with  us  without  delay. 


BRISCOE  MOTOR  COMPANY  INC.  JACKSON  MICHIGAN 
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Europe's  High-Efficiency  Motor 


Part  I 


A  Series  Dealing  with  All  Problems  of  Design  for  Racing  or 
Touring  Cars — Both  Theory  and  Practice  Considered 
— Forms  Compared  and  Principles  Elucidated 


By  S.  Gerster* 
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MUCH  of  the  recent  progress  in  the  design  and 
construction  of  automobile  motors  is  due  to 
the  rules  of  French  road  races  and  particu- 
larly to  the  1913  French  grand  prix.  In  this  race 
there  were  no  restrictions  of 
cylinder  volume,  but  the  fuel 
consumption  had  to  be  not 
higher  than  at  the  rate  of  14.1 
miles  per  gallon,  with  a  mini- 
mum car  weight  of  1,763 
pounds  and  a  maximum  of 
2.425  pounds.  The  task  was 
an  unusually  difficult  one,  for 
at  the  time  exact  data  on  mo- 
tors of  this  type  was  lacking. 
Small  motors  of  250  to  300 
cubic  inches  piston  displace- 
ment filled  the  conditions  to 
the  best  advantage. 

In  1914  the  race  was  run 
with  a  piston  displacement 
limited  to  4-5  liters,  or  275 
cubic  inches,  from  which  it 

was  possible  to  obtain  about  135  horsepower.  In 
building  the  motors  for  this  race  advantage  was 
taken  of  the  experience  gained  during  the  2  preced- 
ing years.  It  is  a  notable  fact  that  not  only  was  the 
piston  displacement  decreased  for  a  given  horse- 
power, but  the  fuel  consumption  was  decreased  in  a 
very  large  proportion.  Piston  speeds  were  increased 
as  much  as  possible  in  1913,  when  it  was  found  pos- 


*  Editor's  Note — S.  Gerster,  the  author  of 
this  serial  of  articles  written  exclusively  for 
The  Automobile,  is  particularly  well  quali- 
fied to  deal  with  all  the  problems  of  the 
small,  high-speed,  hig  ^efficiency  motors 
from  which  European  engineers  have  ob- 
tained such  wonderful  results.  After  a 
technical  training  in  the  Swiss  engineering 
schools  and  universities,  Mr.  Gerster  en- 
tered first  the  steam  then  the  pas  engine 
department  of  one  of  the  leading  French 
engineering  firms.  For  a  number  of  years 
he  has  specuilized  in  motor  design,  and  as 
an  independent  engineer  is  responsible  for 
the  design  of  one  of  the  most  successful 
series  of  motors  built  by  a  firm  manufactur- 
ing for  the  trade  only.  Sfr.  Gerster  is  a 
lecturer  on  motors  at  the  French  Army 
Aeronaut ic  Schoo I. 
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sible  to  attain  a  linear  speed  of  3,540  feet  per  minute ; 
this  figure  was  increased  very  slightly  the  following 
year.  Rotary  speed  was  carried  up  to  3,600  r.p.m. 
and  the  ratio  of  stroke  to  bore  was  1.9  to  1. 

In  two-cycle  motors  piston 
velocity  was  limited  by  reason 
of  the  friction  of  the  pistons 
in  the  cylinders,  and  to  the  in- 
ertia of  the  pistons  when  these 
latter  were  of  the  stepped  or 
piston-pump  type. 

In  four-cycle,  poppet-valve 
motors  piston  speeds  are  gen- 
erally limited  by  the  sections 
of  the  gas  passages  through 
the  valves.  The  inertia  of  the 
valve  and  of  the  pushrod  enter 
into  account  and  cause  a  cer- 
tain lag  in  the  closing  of  the 
valve.  This  brings  about  de- 
fective feeding  and  scaveng- 
ing of  the  cylinders. 

Later  in  this  article  I  shall 
point  out  the  progress  and  changes  made  in  the 
earlier  types  of  motors.  For  the  present  we  are  not 
concerned  with  light  motors,  but  with  motors  that 
are  efficient  in  relation  to  their  displacement,  and  of 
motors  with  a  low  gasoline  consumption. 

Linear  piston  displacement  is  the  basis  of  the  de- 
sign of  any  motor,  but  this  is  tributary  to  other  fac- 
tors, such  as  the  inertia  of  the  masses  in  movement, 
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Fig.  1— Square 
Flfl 

■park  plug  to  furtheet  point  of 

Fig.  3 — Illustrating  inconvenience 
are  large 

Fig.  4 — Showing  proportion  of  combustion  apace  depth 
diameter—  h  may  equal  one-quarter  d.  In  entreme  caaea 


en  valvee 


of  L-head  motor 


the  section  of  the  gas  passages,  the  weight  of  the  valves  and 
push  rods,  the  shape  of  the  combustion  chamber,  etc.  If  all 
these  factors  are  in  correct  proportion,  it  is  possible  to  obtain 
the  piston  velocity  already  mentioned,  namely  3,540  feet  per 


\'p  —  3,540  feet  per  minute. 

In  the  majority  of  touring  car  motors  of  the  present  day, 
piston  velocity  varies  from  1,570  to  2,350  feet  per  minute. 
The  higher  value  is  that  of  the  high-efflciency  motors  built 
by  such  firms  as  Hispano-Suiza  and  Vauxhall. 

The  number  of  revolutions  of  a  motor  is  a  function  of  the 
piston  speed,  of  the  stroke,  and  of  the  auxiliaries  already 
mentioned.  It  may  be  stated  that  the  r.p.m.  of  the  motors 
under  consideration  is  between  3,500  and  4,000,  whereas  the 
older  types  of  car  motors  varied  from  1.800  to  2,000  revo- 
lutions: 

The  ratio  of  bore  to  stroke  is,  in  general,  as  follows. 


D 


1.8  l°  2 


when 


and 


1 1 


of  the  piston 


C  =  stroke  of  the  motor. 
Formerly  motors  were  built  with  it  ratio  of 

ii  - 

V   ~  1 


as  shown  in  Fig,  1. 

With  such  an  arrangement  thi 


ombusti 


chumbcr  was 


very  flat  and  an  appreciable  length  of  time  must  elapse  be- 
fore the  whole  of  the  mixture  is  ignited  from  the  spark  plug 

B  to  the  point  <•. 


Fig.  2  shows  a  cylinder  with  a  bore-stroke  ratio  of  1  to  2. 
It  will  be  seen  that  the  combustion  chamber  is  much  mot  e 
compact,  and  in  consequence  the  ignition  of  the  mixture  from 
the  plug  to  the  point  E  is  much  more  rapid  and  the  motor  is 
capable  of  turning  at  a  higher  number  of  revolutions.  It  is 
necessary,  in  order  to  secure  the  highest  efficiency,  to  ob- 
tain a  combustion  chamber  as  nearly  approaching  the  spheri- 
cal as  possible. 

EfTect  of  Shape  of  Combustion  Space 

The  form  of  the  combustion  chamber  is  of  the  greatest  im- 
portance in  a  high-efficiency  motor;  unfortunately  structu- 
ral difficulties  do  not  always  allow  the  most  advantageous 
form  to  be  adopted.  Fig.  3  shows  the  least  advantageous  ar- 
rangement if  high  efficiency  is  to  be  secured.  The  two  valves 
are  side  by  side,  and  if  they  are  made  sufficiently  big  for 
their  work  the  cylinders  become  widely  separated,  the  length 
of  the  motor  is  exaggerated  and  weight  is  increased.  How- 
ever, it  is  possible  to  build  this  type  of  motor  with  •  fairly 
high  coefficient  of  power  efficiency. 

A  better  arrangement  is  shown  in  Fig.  4,  with  valves  on 
opposite  sides.  In  order  to  diminish  the  are*  of  the  com- 
bustion chamber  it  is  necessary  to  reduce  the  height  h  as 
much  as  possible.  It  can  be  made  1-4  of  <L  By  using:  a 
single  spark-plug,  placed  over  the  intake  valve,  it  is  possible 
to  obtain  an  excellent  efficiency.  This  type  of  motor  ia  well 
represented  by  the  Hispano-Suiza.  By  the  use  of  two  plugs 
per  cylinder  it  is  possible  to  obtain  an  increase  of  3  per  cent, 
in  the  power. 

A  better  arrangement  is  that  of  the  Mercedes  aviation  mo 
tors  with  two  valves  per  cylinder,  as  shown  in  Fig.  5,  where 
the  efficiency  is  again  higher. 

In  order  to  get  a  better  result  from  the  combustion  cham- 
ber, it  has  been  fitted  with  four  valves,  two  for  the  intake 
and  two  for  the  exhaust.  In  this  way  a  more  advantageous 
form  of  combustion  chamber  is  obtained  than  with  two  valves 
only.  Another  advantage  is  the  decrease  in  the  weight  of 
the  valves.  By  the  use  of  two  intake  valves  for  a  given 
diameter  of  gas  passnge.  it  is  possible  to  obtain  a  lower 
weight  than  with  a  single  valve.  By  this  means  only  it  is 
possible  to  increase  the  r.p.m.  of  the  motor  without  being 
handicapped  by  the  inertia  of  the  valves  and  the  push  rods 
Fig.  6  shows  an  arrangement  with  four  valves  from  which  it 
is  possible  to  obtain  a  very  high  efficiency  indeed.  The  com- 
bustion chamber  is  the  most  compact  possible  with  the  T- 
head  type  of  motor. 

All  Racing  Motors  Have  Four  Valves 

The  arrangement  shown  in  Fig.  7  is  more  commonly  em- 
ployed and  is  that  which  gives  the  best  results.  The  two 
intake  and  the  two  exhaust  valves  are  on  opposite  sides  and 


Fig.  *— Cylinder  of 
overhead  valvea 

Fig. 
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in  the  same  plane.  They  ure  operated^either  by  a  single  cam- 
shaft with  rocker  arms  or  by  two  camshafts,  one  above  each 
row  of  valves.  With  this  arrangement  the  maximum  effi- 
ciency has  been  obtained. 

The  latest  racing  motors  built  by  Mercedes,  .Schneider, 
Opel,  Peugeot,  Delage  and  Alda  were  designed  on  this  prin- 
ciple. The  Alcyon  company  has  sought  to  get  better  results 
by  building  a  motor  with  the  combustion  chamber  as  shown 
in  Fig.  8,  AA  being  the  longitudinal  axis  of  the  motor.  The 
mechanism  for  operating  these  valves  became  too  complicated, 
the  weight  of  the  moving  parts  became  too  great,  vibrations 
were  set  up  in  these  ports  and  the  motor  speed  was  limited. 

In  designing  a  new  type  of  motor,  the  use  to  which  it  is 
to  be  put  should  be  kept  clearly  in  view — whether  it  is  for  a 
racing  car,  an  aeroplane,  a  dirigible  balloon,  or  for  a  touring 
car  intended  to  have  a  long  life.  If  it  is  for  a  racing  car 
there  is  every  incentive  to  get  the  piston  speed  \'p  as  high 
as  possible.  Thus: 

In  aviation  motors  having  the  propeller  mounted  on  the 
crankshaft,  the  designer  is  generally  limited  by  the  number 
of  revolutions  of  the  propeller  and  in  consequence  the  pis- 
ton speed  is  low,  namely: 

Vp=  18  to  20  meters  (5U  to  t>6  feet)  per  second. 
For  high  efficiency  touring  car  motors  it  is  possible  to 
get  the  following: 

V/»      14  to  Hi  meters  <4ft  to  52  feet)  per  second 


FlQ.   ' — Most  popular  design  of  four-valve  overhead  motor 

Fig.  8—  Four  valves  arranged  ao  aa  to  approximate  still  closer  to 

the  hemispherical  form.    Thla  proved  unsuccessful  by  reason  of  the 

weight  of  valve  operating  parts 

We  may  next  proceed  to  consider  the  effect  of  compression 
and  of  the  speed  of  the  gas  through  the  ports  and  manifolds. 
(To  be  rontinued) 


Testing  Cadillac  Eights  on  72  Motor  Stands  with  Full  Dynamometer  Equipment 


rsf-f-^ 


F\ETKOJT,  MICH.,  April  12— The  motor  tenting  depart- 
JLJ  ment  of  the  Cadillac  Motor  Car  Co.  is  good  proof 
of  the  fact  that  the  concern  is  making  eight*  and  making 
them  fruit.  The  room  ha*  seventy-two  engine  stands  with 
electric  dynamometers  and  all  apparatus  ready  for  running 
the  netvty  assembled  motor.  The  test  is  really  for  "running- 
in"  purposes,  and  each  engine  undergoes  four  different  runs 
before  tt  in  ready  to  go  into  a  chassis.  The  total  of  these 
runs  is  5  hours,  and  they  are  as  follows:  First — At  450 
r.p.m.  developing  3  horsepower  for  1-2  hour;  second — at  600 
r.p.m.,  6  horsepower  for  1-2  hour;  third — developing  7.5 
horsepower  for  1  hour;  and  fourth— at  1,000  to  1,100  r.p.m. 


developing  10  horsepower  continuously  for  a  pvriod  of  .'!  hours. 

After  this  preliminary  testing,  which  takes  in  a  complete 
adjustment  of  the  engine,  it  goes  to  the  chassis  depart  mint . 
and,  after  being  connected  up,  there  is  an  indoor  chassis  test. 

The  power  produced  by  these  engines  drives  the  individual 
electric  generators,  and  is  used  to  assist  in  supplying  the 
Cadillac  plants,  the  electric  energy  thus  obtained  being  added 
to  that  received  from  outside  sources,  after  having  been  put 
throuph  a  motor-generator  set  which  takes  care  of  any  varia- 
tion tn  the  output  of  the  testing  department.  The  average 
current  obtained  in  this  way  is  240  amperes  per  hour  at  2J50 
volts. 
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STEEL 

Its  Pathology 

Part  II 

Alloying  Substances  Alter  Physical  Characteristics 

By  J.  Edward  Schipper 


THERE  are  two  main  .steps  in  the 
preparation  of  an  alloy  steel: 
first,  the  writing  of  the  formula 
which  consists  in  selecting  the  required 
alloying  substances  in  the  proper  quan- 
tities, and  second,  the  heat  treatment. 

To  one  only  slightly  familiar  with 
the  principles  of  metallurgy  the  mar- 
velous changes  that  can  be  made  in  the 
qualities  of  the  steel  are  well  known, 
but  before  the  temperature  can  be  used 
to  good  effect  the  ingredients  must  be 
correct.  In  other  words,  the  prescrip- 
tion accurately  written.  On  the  other 
hand,  before  the  best  effects  of  the  alloy 
are  gained  the  proper  heat  treatment 

must  have  been  applied.  Thus  the  two  work  hand  in  hand 
The  doctor  of  steel  must  first  write  his  prescription  and  then 
place  his  patient  in  the  climate  which  will  be  the  most 
beneficial  for  the  particular  ends  which  he  desires  to  gain. 

Before  touching  upon  the  effects  of  temperature  we  will 
first  consider  the  alloys  most  employed  in  their  particular 
uses.  These  are  the  medicines,  the  tonics,  the  diets  and  the 
health-giving  and  strength-promoting  ingredients  which  enter 
into  the  makeup  of  the  final  product.  As  pointed  out  in  Part 
I  there  are  five  primary  qualities  which  are  desired  for 
structural  work:  Hardness,  toughness,  malleability  and  the 
ability  for  resisting  shock  and  heat. 

Nickel,  being  probably  the  most  valuable  of  our  alloys,  is 
logically  the  first  to  be  considered.  Of  all  the  alloy  steels 
used  in  automobile  work  nickel  steel  is  probably  most  fre- 
quently employed.  It  is  valuable  because  it  possesses  the 
properties  of  high  clastic  limit,  hardness  and  ductility.  In 
other  words,  it  can  be  put  to  severe  stresses  before  becoming 
distorted,  or,  as  it  is  technically  termed,  before  it  assumes  a 
permanent  set — elastic  limit.  It  is  sufficiently  hard  to  with- 
stand ordinary  indenting  stresses — hardness,  and  it  is  mal- 
leable enough  so  that  if  desired  it  can  be  drawn  or  forged 
without  rupturing  or  harming  the  material — ductility. 

Nickel  is  a  sinew  builder  in  steel.  It  increases  the  strength 
of  the  metal  in  many  ways.    Thus  it  is  like  the  food  of  an 


DOSAGE 

Element 

Per  Cent. 

 OS 

|« 

1.5 

Manganese 

 35 

to 

12.0 

Nickel 

 1.00 

to 

36.0 

Tungsten  . 

 40 

to 

24.0 

Chromium 

 50 

to 

2.0 

Vanadium 

 12 

to 

6.0 

Silicon    ,  , 

 0.00 

to 

A 

Titanium  . 

 0.00 

to 

.1 

Aluminum 

 0.00 

to 

.02 

Molybdenum 

 0.00 

to 

15.00 

athlete  designed  to  build  up  the  muscle. 
It  is  not  the  greatest  creator  of  en- 
durance, but  inasmuch  as  endurance 
depends  greatly  on  strength,  it  does 
render  the  steel  somewhat  greater  in 
its  resistance  to  repeated  stresses.  For 
example:  In  a  competitive  test  between 
two  steel  shafts,  one  of  .40  per  cent, 
carbon  and  the  other  containing  3.25 
per  cent,  nickel,  the  latter  endured 
nearly  six  times  the  number  of  revolu- 
tions that  were  endured  by  the  shaft  of 
carbon  steel.  Krupp  steel,  which  is 
used  extensively  for  armor  plate  and 
which  has  played  such  a  large  part  in 
the  great  European  war,  is  a  steel  con- 
taining 3.25  per  cent,  nickel  and  in  addition  another  great 
strength  builder,  chromium,  to  be  dwelt  upon  later. 

Nickel  the  Muscle  Builder 

Another  way  in  which  the  nickel  steel  compares  with  the 
muscle-building  food  of  the  athlete  is  in  the  litheness  which 
it  promotes.  The  litheness  of  a  man  may  be  compared  to  the 
ability  to  be  forged  in  a  steel.  Nickel  steel  forges  readily 
and  when  the  carbon  is  low  it  can  easily  be  worked  cold. 
Here  is  seen  the  trait  of  carbon  which,  when  high,  makes  for 
hardness  and,  when  low,  for  softness.  Thus,  low  carbon 
nickel  steel  can  be  bent  while  cold  without  losing  any  of  its 
strength;  whereas,  on  the  other  hand,  high-carbon  nickel 
steel  is  very  hard. 

Nickel  is  generally  added  in  the  percentage  of  .'{.5.  and  in 
nickel  steel  carbon  ranges  from  .10  to  .75  per  cent.  Tensile 
strength,  which  may  be  called  toughness,  or  the  ability  to 
resist  a  force  which  tends  to  pull  the  metal  apart,  is  the  great 
criterion  of  steel.  Nickel  steel  has  a  40  per  cent,  greater 
tensile  strength  than  a  simple  steel  of  the  same  carbon  con- 
tent. Or,  to  put  it  in  another  way,  the  elastic  limit  of  nickel 
steel  is  from  10  to  20  per  cent,  greater  than  a  carbon  steel 
of  the  same  tensile  strength. 

Nickel  does  not  produce  its  full  effect  without  the  help  of 
the  medicine,  manganese,  the  purgative.   This  must  be  in  the 
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correct  proportion  to  neutralize  the  harmful  sulphur  and  oxygen  or  the 
value  of  the  nickel  will  be  lost. 

The  use  of  nickel  is  not  new,  having  been  known  since  the  earliest  times 
of  which  we  have  record.  It  was  employed  by  the  old  Chinese  in  the 
form  of  an  alloy  called  pakfong  and  outside  of  its  use  as  a  structural 
steel  alloy  it  has  many  other  uses.  One  nickel  steel  known  as  Invar 
containing  35.7  per  cent,  nickel  has  such  a  small  coefficient  of  thermal 
expansion  that  it  is  practically  negligible. 

Although  in  catalogs  the  use  of  nickel  steel  is  mentioned  for  a  wide 
variety  of  parts  throughout  the  car,  it  is  not  true  that  only  one  kind  of 
t.ickel  steel  can  be  used  for  all  purposes.  There  are  various  kinds  and 
uualities  of  nickel  steel,  the  chief  difference  being  that  in  the  results 
secured  by  the  heat  treated  processes.  For  general  use  the  3.5  per  cent, 
nickel  is  that  most  in  demand  and  one  authority  gives  as  a  very  useful 
composition  for  drop  stampings  or  forgings  of  such  parts  as  steering 
levers,  connecting-rods,  etc.,  the  following: 

Carbon  30  to    .35    per  cent. 

Silicon  IB  to    .176    "  " 

Sulphur  not  exceeding  03 

Phosphorus  03 

Manganese  60  to  .75 

Nickel    3.00  to  3.50  " 

After  being  heat-treated  a  steel  of  the  above  specifications  will  have 
a  tensile  strength  of  close  to  50  tons  per  square  inch.  A  1-inch  bar  could 
carry  suspended  twenty-five  large  touring  cars,  a  simple  steel  having 
carbon  alone  in  the  percentage  of  .40  would  carry  fifteen  cars  only.  The 
elastic  limit  is  37  tons  per  square  inch.  Before  stretching  beyond  its 
first  length  a  weight  equal  to  74.000  pounds  could  be  lifted  as  compared 
to  48,000  pounds  for  steel  without  the  nickel. 

Thus,  nickel  is  a  toughener.  It  increases  the  elastic  limit  in  great 
proportion  to  the  ultimate  strength  of  the  material.  At  the  same  time, 
it  produces  a  steel  that  acts  well  under  repeated  stresses.  Furthermore, 
it  can  be  made  with  great  uniformity  and  the  results  obtained  from  a 
stated  prescription  can  be  calculated  upon  in  advance  with  the  certainty 
that  the  ultimate  results  will  justify  the  calculation. 

The  probable  reason  for  the  strength  of  nickel  steel  and  its  toughness 
can  be  traced  back  to  the  molecular  structure.  Nickel  steel  has  very 
minute  grains,  the  molecules  being  small  and  uniform,  furnishing  no 
lines  of  weakness  such  as  are  found  in  structures  where  large  grains 
exist.  It  is  comparable  to  sewing  together  two  pieces  of  cloth.  If  only 
a  few  stitches  are  taken  to  effect  the  joining  of  the  cloth,  it  will  be  much 
weaker  than  were  they  sewed  together  with  fine  stitching.  There  are  no 
lines  of  weakness  and  consequently  there  is  little  tendency  for  a  crack 
to  spread  through  a  large  extent  of  the  metal. 

Tungsten  does  for  steel  what  hard  work  and  training  do  for  the  athlete. 
It  hardens  the  metal  and  renders  it  impervious  to  wear.  In  the  athlete, 
if  he  were  training  for  a  football  contest  and  accomplished  for  himself 
what  tungsten  does  for  steel  he  would  be  able  to  withstand  great  punish- 
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Micro-photograph  of  wrought  Iron,  (howlng  th* 
coarte  grain*  when  magnified  £00  diameter*.  The*e 
grain*  are  ferrite.  a  form  of  practically  pur*  Iron. — 
W.  Campbell. 


Low  carbon  *t«ei  magnified  SO  diameter*.  Note 
th*  finer  grain  a*  compared  with  th*  wrought  Iron 
above,  chowlng  bade  difference  between  Iron  and 
atMl.  The  atreak*  through  the  center  are  *lag,  rolled 
Into  »heet»  —  w.  Campbell. 


Pirte  made  of  alloy  iteel,  ihowlng  u*e>  of  the  principal  alloying  *ub*tance* 


Refined  *teel  catting.  The  three  micrograph* 
ahown  above  are  definite  *t*p*  In  the  manufacture 
of  unalloyed  (teel*.  It  I*  interesting  to  compare 
th*m  with  th*  alloy  *t*el*  ahown  on  the  following 
page*. — W.  Campbell. 
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ment  without  becoming  bruised. 
Tungsten  steel  has  for  its  main  rec- 
ommendation the  fact  that  it  can  go 
through  enormous  stresses  and  under 
trying  conditions  of  high  temperature 
without  losing  its  quality  of  hardness. 
Primarily  tungsten  is  a  hardening 
element,  a  resister  of  heat  and  a  re- 
tainer of  magnetism.  These  three 
qualifications  have  made  this  one  of 
our  most  important  alloying  sub- 
stances. 

Tungsten  Promotes  Hardness 

By  incorporating  simultaneously 
carbon  and  tungsten  it  is  possible  to 
obtain  a  much  harder  steel  than  with 
carbon  alone  and  at  the  same  time  the 
dangers  of  increasing  the  brittleness 
to  a  dangerous  extent  are  eliminated. 
It  is  used  in  combination  with  chrom- 
ium for  high-speed  steels  with  which 
cutting  is  done  at  a  high  rate  without 
the  tools  losing  their  edge  through  the 
high  temperatures  created.  Naturally, 
to  endure  the  stresses  and  shocks  of 
cutting  through  steel  the  metal  which 
acts  as  the  cutter  must  be  hard  and 
it  must  have  the  necessary  shock- 
-enduring  qualities.  The  hardness  is 
imparted  by  the  tungsten.  The  shock- 
absorbing  qualities  are  imparted  by 
chromium. 

One  of  the  greatest  uses  to  which 
tungsten  is  put  in  the  automobile  in- 
dustry is  in  the  manufacture  of  mag- 
net steel  for  the  permanent  magnets 
of  magnetos.  When  added  in  propor- 
tions of  from  5  to  8  per  cent,  to  magnet  steel  it  increases  the 
retentivity  of  magnets  to  a  remarkable  degree  and  is  one  of 
the  great  factors  which  allow  magnetos  to  be  used  for  many 
years  without  requiring  a  recharging  of  the  magnets.  For 
poppet  valves  it  is  also  of  great  service  because  it  renders 
the  steel  hard  and  therefore  removes  the  danger  of  pitting 
always  present  in  cast  iron  which  is  frequently  used  because 
the  resulting  structure  of  the  tungsten  steel  is  so  finely  and 
closely  grained  and  takes  such  a  glass-hard  finish  that  no 
inroads  are  made  upon  its  surface  by  the  heat  of  the  exhaust 
gases  or  the  pounding  of  the  valve  upon  its  seat.  Tungsten 
raises  the  melting  point  of  steel  to  such  a  degree  that  certain 
combinations  have  been  known  to  resist  the  intense  heat  of 
the  blowpipe. 

Tungsten  assists  the  carbon  in  producing  hardness  and, 
therefore,  in  tungsten  steel  where  the  tungsten  is  high  the 
-carbon  may  be  low.  A  less  amount  of  carbon  will  produce 
hardness  in  the  presence  of  tungsten  and  therefore  by  its 
influence  on  the  formation  of  the  grains  of  different  combina- 
tions of  iron  and  carbon  it  renders  the  metal  hard.  Tung- 
sten steels  have  been  put  on  the  market  in  which  the  per- 
centage of  tungsten  formed  nearly  1-4  or  25  per  cent,  of  the 
entire  mixture,  but  the  usual  composition  includes  only  be- 
tween 4  and  12  per  cent.  What  quality  in  tungsten  makes 
steel  retain  magnetism  cannot  be  definitely  said  as  it  carries 
us  back  to  the  unexplained  reasons  for  magnetism.  The  prob- 
able reason  for  the  raising  of  the  melting  point  of  tungsten 
steels  is  due  to  its  own  high  melting  point. 

Chromium  is  the  bone  builder  of  steel.  It  is  like  the  phos- 
phates given  by  the  doctor  to  build  human  bone.  It  strength- 
ens its  structural  framework  and  gives  it  the  ability  to  resist 
fatigue.  In  fact,  many  metallurgists  insist  that  it  is  the 
chromium  which  permits  the  vanadium  to  exert  its  well- 


Top — Chrome  nickel  Heel  In  it»  reftneo 
condition,  showing  the  closely  Interwoven 
molecular  structure  which  gives  the  steel 
the  remarkable  tensile  itrength  and  high 
clastic  limit.— United  Steel  Co. 

Lower  left — HadAeld'a  manganese)  steel 
before  refining,  showing  the  coarse  struc- 
ture cf  the  metal.  This  shows  the  grains 
magnified  100  timet. — R.  A.  Hadfield 

Lower  right — The  same  steel  magnifies 
600  diameters,  showing  the  lamellar  con 
atructlon  of  the  grains  which  go  to  make 
up  the  mixture. — R.  A.  Hadfield 


known  property  of  making  the  steel  able  to  resist  continuous- 
fatiguing  stresses.  Chrome-vanadium  steels  are  known  for 
this  ability  to  resist  stresses  which  are  oft  repeated,  but  ex- 
actly where  the  action  of  the  chromium  ceases  and  that  of  the 
vanadium  commences  is  a  much-mooted  point.  When  a 
human  being  has  a  large,  bony  frame  he  is  able  to  carry  » 
much  greater  weight  than  a  man  of  lighter  frame  with  the 
same  proportion  of  muscle  and  tissue.  Chromium  builds  up 
this  bony  structure  of  the  steel  and  overcomes  its  tendency 
to  become  fatigued.  When  steels  become  tired  the  term  cry? 
Utilization  is  often  given  to  the  intermolecular  disintegration 
or  separation  which  is  stated  to  take  place.  In  other  word?, 
the  structure  of  the  steel  breaks  down,  eliminating  the  con- 
tinuous chain  of  strength  which  should  bind  the  molecule? 
together. 

Chromium  takes  the  one  weakness  out  of  hard  high-carbon 
steels.  It  is  a  great  hardener  in  itself  and  yet,  it  has  the 
valuable  quality  of  combining  when  in  the  hardened  or  sud- 
denly cooled  state  intense  hardness  with  a  high  elastic  limit. 
This  combination  tends  to  render  the  steel  proof  against 
sudden  shocks — a  much-desired  condition  in  a  hard  steel. 
Since  the  steel  that  chromium  is  used  with  is  hard,  one  would 
expect  to  find  the  carbon  content  high  and  this  is  the  case. 
The  S.  A.  E.  chromium  steels  have  from  .95  to  1.20  per  cent, 
carbon,  twice  as  high  as  in  carbon  steel,  and  from  1  to  1.2  per 
cent,  chromium.  The  hardness  is  proportional.  The  man- 
ganese in  these  steels  runs  from  .20  to  .45  per  cent,  and  the 
phosphorus  and  sulphur  not  over  .03  each.  Owing  to  the 
property  of  the  chrome  steel  to  resist  violent  shocks,  it  if 
used  practically  universally  for  armor  plate  in  conjunction 
with  nickel.  Armor  plate  must  be  tough  and  hard,  hence 
nickel  and  chromium. 

Chromium  enters  into  what  is  known  as  high-speed  steel  in 
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Top  right — Chrome  vanadium  ateel  in 
Its  refined  condition,  showing  the  closely 
interwoven  grain*  which  are  due  to  the 
holding  of  carbon  in  the  form  of  a  solid 
solution.  Here  the  grains  are  minute  and 
the  resulting  structure  la  of  great  strength. 
—United  Steel  Co. 

Lower  left — Refined  Hadfteld  steel  which 
contains  12  per  cent,  manganese,  showing 
the  structure  which  Is  so  valuable  In 
securing  the  necessary  hardness.  This  Is 
magnified  600  diameters. — R.  H.  Hadfleld 

Lower  right — Hadfleld  steel  In  a  refined 
condition  magnified  100  diameters.  On 
this  scale  thla  steel  can  be  directly  com. 
pared  with  chrome-vanadium  and  nickel 
steel,  also  shown  on  these  pages. — R.  H 
Hadfleld 


combination  with  tungsten.  This  steel  is  known  as  high-speed 
steel  on  account  of  its  property  of  remaining  hard  while  red 
hot  at  a  temperature  of  600  degrees  Centigrade,  allowing 
cutting  of  metal  to  progress  at  high  speeds.  Chromium  is 
a  factor  in  the  hardness  of  this  steel. 

One  of  the  draw-backs  of  chromium  is  that  it  lessens  the 
weldability  of  the  metal,  and  hence  when  the  doctor  of  steels 
considers  his  prescription  he  will  not  put  chromium  in  a  steel 
which  is  to  be  welded.  Chromium,  like  the  other  useful  alloys, 
has  an  influence  on  the  size  of  the  grain,  helping  to  render 
the  intermoiecular  structure  solid  by  reducing  the  size  of  the 
independent  grains  which  go  to  make  it  up.  All  steel  is 
crystalline  and,  naturally,  the  smaller  the  crystal  the 
stronger  the  steel,  generally  speaking. 

Vanadium— The  Steel  Tonic 

Doctors  of  medicine  give  their  patients  tonics  to  increase 
their  vitality  when  they  are  in  an  anemic  condition.  The 
metallurgist,  the  doctor  of  steel,  gives  vanadium  for  the  same 
purpose.  With  the  single  exception  of  carbon  there  is  noth- 
ing which  has  such  a  powerful  effect  upon  steel  according 
to  most  authorities  as  vanadium,  for  it  is  only  necessary  to 
add  between  .16  and  .25  per  cent,  to  give  steel  the  property 
of  resisting  to  an  enormous  degree  the  effects  of  fatiguing 
stresses.  Incidentally,  it  acts  as  a  great  purifier  in  ridding 
the  steel  of  oxygen  and  perhaps  nitrogen.  It  is  said  to  in- 
crease the  uniformity  of  the  structure  of  the  metal  and  thus 
also  to  promote  its  strength.  In  automobile  work  it  is  used 
for  springs,  axles,  gears,  etc.,  which  are  subject  to  repeated 
and  continued  shock  and  it  is  generally  incorporated  in  con- 
nection with  either  chromium  or  nickel. 

Vanadium  steels  are  not  generally  used  where  extreme 
hardness  is  required  and  hence  we  find  the  carbon  content 


as  a  rule  fairly  low,  ranging  from  .10 
to  .55  per  cent.,  according  to  the 
S.  A.  E.  specifications  for  nickel- 
chrome-vanadium  steel.  In  these 
steels  the  vanadium  percentage  is  at 
least  1.2  per  cent.  Nickel,  the 
strengthener.  is  used  in  1  to  2  per 
cent.;  chromium,  the  frame  builder. 
.30  to  1  per  cent.  Thus  we  have  a 
steel  which  the  specifications  alone  will 
tell  those  who  have  followed  the  quali- 
fications of  each  ingredient  that  here 
is  a  steel  which,  while  not  excep- 
tionally hard,  has  great  endurance 
due  to  the  vanadium,  has  great 
strength  due  to  the  nickel  and  has  a 
healthy  frame  of  chromium  enabling 
the  qualities  inherent  in  the  other  in- 
gredients  to  make   themselves  felt. 

It  would  be  impractical  to  put  the 
muscles  of  a  giant  on  the  framework 
of  a  pigmy  because  the  bones  would  be 
broken  under  the  stresses  of  the 
muscles.  Likewise  in  steel  it  would  be 
useless  to  build  up  the  strength  of 
the  molecules  unless  the  frame  work 
which  held  the  structure  together 
were  sufficiently  strong. 

In  steels  containing  .20  carbon  and 
from  2  to  12  per  cent,  nickel,  the  ten- 
sile strength  and  clastic  limit  are  both 
admittedly  increased  by  the  addition 
of  small  percentages  of  vanadium.  An 
overdose  of  this  great  vitalizer  is  as 
bad,  however,  as  overdoses  of  tonic  of 
any  kind  would  be  to  the  human  sys- 
tem, and  many  authorities  are  agreed 
that  in  no  case  should  the  percentage 
of  vanadium  exceed  1  per  cent.,  the  best  results  being  ob- 
tained between  .7  and  L  A  12  per  cent,  nickel  vanadium 
steel  has  given  up  to  200,000  pounds  per  square  inch  tensile 
strength.  This  would  indicate  that  the  vanadium  not  only 
increases  the  static  strength  of  the  material  but  also  its 
resistance  to  fatigue.  It  is  therefore  a  valuable  addition  to 
the  list  of  ingredients  useful  to  the  metallurgist. 

The  alloys  reviewed  thus  far  are  what  may  be  termed  the 
foundation  of  modern  steel  practice.  They  arc  the  principal 
ingredients  from  which  the  doctor  of  steel  writes  his  pre- 
scription to  meet  the  needs  of  the  particular  class  of  work 
in  view.  There  are  others,  however,  which  make  up  the 
secondary  list  that  can  be  drawn  upon  in  case  special  results 
are  desired.  Aluminum,  for  instance,  is  rarely  thought  of 
by  the  layman  as  a  steel  alloy  and  yet  it  forms  an  excellent 
deoxidizing  agent.  In  other  words,  in  the  language  of  the 
steel  manufacturer,  it  kills  the  metal,  removing  all  the  free 
oxygen.  In  contra-distinction  to  manganese,  which  has  been 
pointed  out  is  the  deoxidizing  agent  most  frequently  used, 
it  adds  no  hardness  to  the  metal,  being  in  this  respect 
similar  to  silicon,  arsenic  and  copper.  It  is  said  that  .1 
per  cent,  is  ample  to  obtain  perfect  solidity  of  a  steel  by 
removing  the  oxygen,  when  the  aluminum  is  added  in  metallic 
form. 

In  a  word,  it  combines  the  functions  of  silicon  and  man- 
ganese and  while  these  alloys  are  so  cheap  and  aluminum 
so  expensive  there  is  hardly  any  use  in  employing  the  latter 
for  work  that  can  be  just  as  well  done  by  the  cheaper 
products. 

Silicon,  which  has  been  briefly  mentioned,  is  a  hardener 
of  steel.    In  automobile  work  the  most  prominent  use  for 
this  alloy  is  in  silico-manganese  steel  springs.     Here  we 
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Big  Backers  for  New  York  Speedway 


Architects'  plm  ihowlno  how  the  Sheepshead  Bay  track  will  look  ai  a  2-mlle  automobile  apeedway  and  arena  far  varloua  other  iccrti 

Many  Millionaires  Among  Stockholders  of  Cor- 
poration To  Build  2-Mile  Speedway  at  Sheepshead 
Bay— Design  to  Permit  Speeds  Up  to  140  M.  P.  H. 


NEW  YORK  CITY,  April  13 — A  2-mile  automobile  speed- 
way 8  miles  from  City  Hall,  is  at  last  to  become  a 
reality.  The  Sheepshead  Bay  Speedway  Corp.  has 
been  duly  incorporated  with  $2,500,000  capital,  made  up  of 
$1,000,000  of  7  per  cent,  cumulative  preferred  and  $1,500,000 
common  stock.  The  project  is  backed  by  the  wealthiest  inter- 
ests in  New  York,  who  have  come  forward  and  subscribed 
$1,000,000  which  will  be  paid  into  the  treasury  as  the  work 
of  developing  the  speedway  progresses. 

432  Acres  Secured 

Sheepshead  Bay  race  track,  of  world-wide  reputation  from 
the  days  of  horse  racing,  has  been  secured,  the  track  where 
the  famous  Futurity  and  Suburban  stakes  were  the  annual 
classics  in  horsedom.  The  location  of  the  432-acre  property 
is  one  of  the  best  in  the  vicinity  of  Greater  New  York,  the 
track  being  situated  on  Long  Island,  within  a  few  minutes 
of  the  well-known  Brighton  Beach  track,  famous  for  its  24- 
hour  automobile  races,  and  within  sight  of  the  ocean.  It  is 
within  35  minutes  of  Broadway,  20  minutes  from  Brooklyn 
and  10  minutes  from  Coney  Island. 

Two  500-Mil?  Races— Other  Events 

Beginning  this  fall,  according  to  present  plans,  two  fea- 
ture races  will  be  held  on  the  Rpeedway  each  season,  one  in 
early  spring  and  the  other  about  the  middle  of  the  autumn, 
both  events  being  500-mile  contests  with  cash  prizes  of 
$50,000  or  over  for  each.  A  24-hour  mid-summer  race  is  also 
planned  as  well  as  a  series  of  matinee  events  for  stock  cars. 

The  track  itself  will  be  a  2-mile  oval  of  brick  construc- 
tion with  scientifically  banked  curves.  The  width  will  be 
slightly  greater  than  that  of  the  Indianapolis  Motor  Speed- 
way and  the  banking  will  be  more  of  the  saucer  type  used 
so  successfully  on  the  Brooklands  track  in  England. 


Two  grandstands  with  boxes  are  planned  to  afford  accom- 
modation for  200,000  spectators,  while  within  the  track 
there  will  be  parking  space  for  20,000  automobiles. 

Track  Is  Very  Accessible 

In  addition  to  automobile  racing  it  is  planned  to  stage 
other  sporting  events  in  the  great  enclosure.  Present  plans 
contemplate  the  promotion  of  international  polo  matches, 
aviation  events,  football,  baseball  and  athletic  games  as  well 
as  military  tournaments. 

Facilities  for  reaching  the  track  are  excellent.  Ocean 
avenue,  one  of  the  broadest  of  Brooklyn's  boulevards,  ex- 
tends from  Prospect  Park  direct  to  the  main  entrance,  thus 
giving  a  boulevard  approach  with  a  driveway  100  feet  wide 
for  all  automobilists.  The  Long  Island  railway  from  New 
York  leads  to  within  a  block  or  so  of  the  entrance  to  tbe 
projected  speedway  and  within  two  blocks  is  the  Brooklyn 
Rapid  Transit  system  which  connects  with  New  York 
elevated  and  subway  systems,  making  it  possible  to  get  there 
by  the  subway,  by  elevated,  by  steam  trains,  by  automobile 
and  lastly  by  boat  from  Coney  Island,  10  minutes  from  the 
entrance. 

Men  of  Means  Behind  Project 

As  an  indication  that  this  time  New  York  is  really  to  have 
an  automobile  speedway,  the  list  of  stockholders  suffices  to 
dispel  all  doubt,  including  as  it  does  such  well  known  names 
as: 

Percy  R.  Pyne,  2nd;  Harris  M.  Kilborn.  Charles  E.  Dan- 
forth  of  Van  Emburgh  and  Atterbury;  Charles  S.  Sabin. 
president  Guarantee  Trust  Co.;  George  F.  Baker,  Jr.,  vice- 
president  First  National  Bank;  Frank  Bailey,  vice-president 
Title  Guarantee  &  Trust  Co.;  William  Hull  Wickham,  of 
McKesson  &  Robbing;  Kenneth  Cowan;  John  J.  Haynes;  Mrs. 
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J.  W.  Gates;  Anderson  T.  Herd;  John  J.  Mitchell,  president 
Illinois  Trust  &  Savings  Bank;  Stanley  Field,  .son  of  Mar- 
shall Field;  A.  J.  Farwell,  vice-president  J.  V.  Farwell  Co.; 
John  M.  Scott,  of  Carson,  Pirie,  Scott  &  Co.;  A.  A.  Sprague, 
2nd,  of  Sprague,  Warner  &  Co.;  Watson  F.  Blair,  director 
Corn  Exchange  Bank;  W.  R.  Linn,  Southside  Electric  R.  K. 
Co.;  J.  M.  Cudahy,  Cudahy  Packing  Co.;  George  A.  Thorne, 
of  Montgomery,  Ward  &  Co.;  James  Peering,  International 
Harvester  Co.;  John  Stuart,  Quaker  Oats  Co.;  Chauncey  B. 
Keep,  Merchants  Loan  &  Trust  Co.;  James  A.  Patten;  Frank 
G.  Logan,  of  Logan  &  Bryan;  F.  R.  McLennan,  director  Con- 
tinental &  Commercial  National  Bank;  Edward  C.  Carter: 

G.  C.  Nimmons;  Fred  F.  Norcross;  George  R.  Fearing,  Jr.; 
N.  F.  C.  Kachelmacher. 

The  Automobile  Industry  Represented 

Among  the  prominent  stockholders  directly  affiliated  with 
the  motor  car  industry  are:  Carl  G.  Fisher,  president  of 
the  Prest-O-Litc  Co.;  A.  C.  Newby,  National  Motor  Vehicle 
Co.;  Hugh  Chalmers,  president  Chalmers  Motor  Co.;  H.  M. 

5  wetland,  president  Class  Journal  Co.;  David  Beecroft,  di- 
recting editor  of  The  Automobile,  Motor  World,  Motor  Age 
and  Motor  Print;  Fred  J.  Wagner;  Ralph  DePalma;  J.  C. 
Nichols,  president  General  Automobile  Supply  Co.;  I.  M. 
Uppercu,  president  Detroit-Cadillac  Motor  Car  Co.,  of  New 
York;  S.  S.  Toback,  president  A.  Elliott  Ranney  Co.;  Charles 
E.  Reiss;  A.  J.  Kaufman,  president  Peugeot  Auto  Import 
Co.;  William  Parkinson,  president  Stutz  Motor  Car  Co.; 
William  A.  Allen,  president  Allen  Tire  Cover  Co.;  William  C 
Poertner,  president  Poertner  Motor  Car  Co.;  Nathan  Lazar- 
nick;  John  C.  Wetmore. 

To  Make  Car  Racing  King;  Sport 

With  this  galaxy  of  financial  talent  the  aim  of  the  move- 
ment is  to  make  automobile  racing  the  king  sport  of  America, 
and  through  the  motor  enterprise  and  the  club  that  will  be 
connected  with  the  speedway  to  get  the  millionaires  purchas- 
ing racing  creations  and  ordering  special  machines  so  that 
the  sport  will  take  as  high  a  place  in  the  land  as  horse  racing 
did  when  at  its  zenith. 

Organization  Work  Progressing 

El  wood  Thompson,  graduate  manager  of  the  Yale  Bowl, 
will  resign  to  become  manager  of  the  Sheepshead  Bay  speed- 
way and,  as  announced  in  Tin:  Automobile  for  April  1,  B. 

H.  Miller,  who  built  the  Indianapolis  speedway,  has  been  se- 
cured to  superintend  the  construction  of  the  track  at  Sheeps- 
head Bay.  Mr.  Miller  is  now  in  the  East  attending  to  the 
preliminary  details  of  organization  work  in  this  connection. 

Anderson  T.  Herd,  one  of  the  first  to  be  associated  with 
James  C.  Nichols,  who  may  be  credited  with  being  the  pioneer 
in  the  enterprise,  was  the  real  estate  broker  who  handled  the 
transaction  of  purchasing  the  432-acre  Sheepshead  Bay  prop- 
erty from  the  Coney  Island  Jockey  Club. 

All  the  proceedings  in  regard  to  title  and  organization  of 
the  Sheepshead  Bay  Speedway  Corp.  have  been  passed  upon 
and  executed  under  the  direction  and  supervision  of  Sherman 

6  Sterling,  Spier  &  Bartlett.  Bowers  A  Sands  and  G.  H. 
Previllier.  The  corporation  has  opened  offices  in  the  White- 
hall Bldg.,  New  York  City. 

Plenty  of  $30,000  Purses 

With  New  York  putting  up  $50,000  for  each  of  two  race*, 
Indianapolis  and  Chicago  each  with  another  $50,000,  and 
Sioux  City  with  a  fourth  $50,000,  or  thereabouts,  there  is  a 
possibility  of  a  winning  car  in  all  four  events  cleaning  up 
over  $100,000  in  a  single  season.  These  purses  are  the  great- 
est ever  offered  in  the  sporting  world  and  should  be  an  in- 
ducement not  only  to  our  American  factories  to  build  special 
cars  but  also  to  our  wealthy  sportsmen  to  purchase  machines 
to  race  on  a  complete  circuit  of  the  speedways. 


Map  showing  location  of  Sheepstead  Bay  race  track,  which  will 
b«  Ntw  York's  groat  2-mlle  automobile  apeedway,  In  relation  to 
New  York  City,  and  also  ahowlng  Brighton  Beach  and  the  varloua 
roada  offering  automobile  approaches  to  the  track 

According  to  present  A.  A.  A.  rules  but  twenty-seven  en- 
tries will  be  allowed  on  the  track  in  one  event,  but  this  is 
more  than  enough,  as  it  is  not  the  number  but  rather  the 
caliber  of  the  cars  and  drivers  that  makes  a  great  contest. 

Elimination  Trials  Will  Be  Needed 

Undoubtedly  with  three  big  American  speedways  there  will 
be  a  great  increase  in  the  number  of  entries,  and  elimination 
races  of  100  miles  or  more  will  be  needed  to  evolve  those 
who  are  going  to  start  in  the  final  race. 

New  York  has  long  talked  about  a  speedway  but  it  has  all 
been  talk  until  today.  Now  the  money  is  up,  the  paper 
signed  and  the  regime  of  reality  has  dawned.  Here  racing 
in  America  had  its  inception,  in  the  Long  Island  race  of 
1900  when  Riker,  in  an  electric,  carried  off  the  honors, 
leav'ng  the  gasoline  and  steam  machines  far  behind.  Later 
(he  Vanderbilt  Cup  race  became  an  annual  classic  until  taken 
to  Savannah,  Milwaukee  and  lastly  to  the  Pacific  Coast  But 
Gotham  is  once  more  to  come  into  its  own  by  a  speedway  that 
promises  to  excel  all  others. 

Should  Draw  Huge  Crowds 

If  Indianapolis  with  a  population  of  only  233,000  can  mus- 
ter a  crowd  of  100,000  automobile  race  enthusiasts.  New  York 
City  with  5,000,000  people  and  as  many  more  within  easy 
automobile  touring  distance  should  furnish  at  least  double  the 
attendance  which  is  found  each  year  at  the  Hoosier  speed- 
way. 
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Human  Element  Determines  Success  or 
Failure  of  Jitney  Movement 

Operator  Must  Be  Industrious,  a  Good  Business 
Man  with  Mechanical  Ability — $10  Average  Daily 
Receipts  —  Specifications   of   Kansas   City  Buses 


jt-ANSAS  CITY,  MO.,  April  10- 
f\  Three  months  ago  the  big  cities 
J  ■  of  the  East  began  hearing  of  a 
remarkable  system  of  motor  transporta- 
tion that  suddenly  had  appeared  as  if  by 
magic  in  the  Pacific  coast  cities.  From 
there  it  jumped  to  the  cities  of  Texas 
and  then  to  Kansas  City  and  the  Middle 
West  On  it  went,  sometimes  with  a 
rush;  especially  in  those  cities  where 
atrect  car  companies  had  herded  their 
patrons  into  cars  like  cattle,  while  in 
other  cities  it  appeared  in  a  more  desul- 
tory fashion. 

The  jitney  fever  broke  out  in  the  early 
winter  in  the  coast  states  and  Christmas 
found  it  with  a  foothold  in  Texas.  Re- 
ports from  Los  Angeles  last  week  said 
1,200  cars  were  in  operation  there  and 
the  southern  cities  were  all  winter  breed- 
ing grounds  for  the  5-cent  motor  pas- 
senger carriers.  With  the  advent  of 
warm  weather  in  the  more  northern 
states,  it  is  possible  the  same  develop- 
ment will  result  there. 

Warm  Weather  Breeds  Jitneys 

So  far  the  jitney  numbers  have  in- 
creased in  the  direct  ratio  to  climate  and 
city  ordinances.  Where  the  days  have 
been  warmest  and  the  laws  the  least 
rigorous,  the  jitney  numbers  have  in- 
creased the  most  rapidly,  which  doesn't 
mean,  however,  that  the  business  has 
been  established  on  a  successful  basis. 
There  are  many  other  considerations  to 
be  taken  into  account,  but,  as  conditions 
differ  in  various  cities,  it  is  to  be  ex- 
pected that  the  new  industry  will  show 
different  degrees  of  prosperity. 

Perhaps  the  jitney  experiment  in  Kan- 
sas City  will  serve  as  well  as  any  other 
upon  which  to  base  observations  as  to 
the  future  of  this  mode  of  transporta- 
tion. Kansas  City  has  had  the  jitneys 
for  3  months,  the  first  cars  having  been 
in  operation  since  January  18.  The 
weather  since  that  time  has  been  uni- 
formly bad  until  the  last  few  days.  It 
has  been  cold  and  dreary  and  much  of 
the  time  snow  has  been  on  the  ground. 
The  streets  have  been  in  a  miserable  con- 
dition, due  to  wortiout  pavement  and  the 
car  that  operated  without  side  curtains 
up  and,  for  much  of  the  time,  chains  on 
the  wheels,  could  not  expect  to  do  busi- 
ness. In  addition,  the  jitney  owners  wore 


haru--ed  und  discouraged  by  a  series  of 
council  committee  meeting*  that  began 
with  the  expressed  determination  of  reg- 
ulating the  jitney  cars  so  that  the  new 
method  of  travel  would  be  safe.  The 
city  councillor  who  has  helped  to  draw  a 
franchise  for  the  Metropolitan  street 
railway  company  here,  giving  that  bank 
rupt  company  a  30-year  franchise,  gave 
the  committee  a  draft  of  an  ordinance 
to  work  upon  for  jitney  regulation.  The 
entire  city  administration  and  both 
'houses  of  the  council  are  tarred  with 
the  Metropolitan  stick  and  it  was  rea- 
lized that  unless  public  sentiment  came 
to  the  rescue,  the  jitney  would  be  choked 
to  death.  A  rather  discouraging  condi- 
tion in  which  to  develop  a  budding  indus- 
try, yet  one  which  in  more  or  less  de- 
gree has  confronted  the  jitney  wherever 
it  has  appeared.  In  some  cities  the  jit- 
ney has  crept  into  political  campaigns, 
candidates  standing  for  or  against  the 
new  method  of  transportation. 

Now  in  Kansas  City,  the  council  has 
not  yet  acted  and  this  danger  still  hangs 
over  the  jitney,  but  the  automobile  deal- 
ers, the  jitney  owners  themselves  and 
the  labor  unions,  have  showed  a  strong 
enough  front  to  hold  the  proposed  ordi- 
nance up  indefinitely.  This  ordinance 
proposed  a  $5,000  to  $10,000  liability 
bond,  depending  upon  the  size  of  the  car ; 
a  license  tax  of  from  $5  to  $10,  depend- 
ing upon  the  size  of  the  car;  a  15-minute 
schedule;  the  obtaining  of  special  per- 
mission from  the  park  board  for  jitneys 
to  cross  boulevards  and  special  permis- 
sion from  the  board  of  public  works  to 
use  the  streets.  The  liability  bond 
would  cost  not  less  than  $150  a  year  for 
the  smallest  case,  if  obtainable  at  nil,  al- 
though one  or  two  companies  have  an- 
nounced they  would  write  jitney  insur- 
nncc  at  that  price.  And  one  good-sized 
company  is  doing  so  in  Los  Angeles. 

On  the  other  hand,  the  jitney  drivers 
have  hod  in  their  favor,  which  has  acted 
as  a  development  in  their  business,  an  al- 
most intolerable  street  car  congestion, 
slow  transit  and  admirable  newspaper 
support.  Police  regulation  has  not  been 
severe. 

These  conditions  must  be  fully  under- 
stood to  be  able  to  draw  conclusions  as 
to  the  future  of  the  business. 

Now.  bearing  all  these  things  in  mind. 


we  come  to  what  the  actual  dcvelopmtn 
has  been  and  what  the  future  holds  out 

The  first  week  with  bad  snowy  weaOier 
found  sixty  cars  in  operation.  Thes« 
cars  made  short  hauls  mostly,  from  th» 
union  station  to  the  retail  district;  tr^r 
the  wholesale  district  to  the  wholes 
district  and  from  2  to  3  miles  out  or 
the  various  street  car  lines  into  the  resi- 
dence districts.  The  cars  ranged  froth 
the  cheapest  touring  cars  to  the  hijrtiw! 
priced,  although  none  of  the  high-price* 
cars  were  new.  Most  of  theni  were  \erj 
badly  used  and  abused  cars.  Some  of 
the  cheaper  cars  were  new. 

After  the  first  week  the  buses  made 
their  appearance.  They  were  of  all  types, 
some  of  them  moving  vans  with  solid 
tires.  These  lasted  only  a  few  days 
The  people  would  not  ride  in  them.  Some 
of  the  buses  were  home-made  bodies  ot 
touring  car  chassis.  Some  seated  <ti 
passengers,  some  seated  ten  and  twelve 
persons  and  some  as  high  as  twenty 
Some  had  long  routes  and  some  short 
ones, 

Drivers,  Like  Cars.  Vary 

The  class  of  drivers  and  owners 
varied  as  greatly  as  the  condition  of  th*- 
cars.  Some  have  been  careful,  business 
like  men  sobered  by  families.  Other*, 
and  these  have  been  in  the  large  major 
ity,  have  been  careless,  irresponsible  men 
who  thought  driving  a  jitney  lots  of  fur 
and  an  easy  way  to  fortune.  These  mer. 
have  had  accidents,  breakdowns,  polirr 
arrests  and  have  been  a  peril  to  traffic 
generally.  Many  of  these  have  beer 
forced  out  of  business  already. 

The  number  of  jitneys,  sixty  the  first 
week,  increased  during  the  cold  weather 
to  150  at  one  time  and  then  dwindled  or, 
the  coldest  days  to  half  that  numb*' 
Warmer  days  brought  many  of  them 
back  and  now  there  are  350  cars  opera! 
ing.  A  month  of  pleasant  spri.'f 
weather  may  see  the  number  up  to  W  n- 
more. 

56  Per  Cent  Survive 

After  3  months  of  operation,  by  cart 
ful  investigation  it  is  found  that  of  trx- 
first  100  jitneys  in  operation,  fifty 
are  still  paying  their  dues  of  $1  a  week 
to  the  central  organization  at  the  uf- 
town  terminal  and  are  in  service  '> 
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Kreat*r  part  of  the  time.  Twenty-six  of 
ihe  first  100  have  been  in  operation  al- 
most constantly. 

In  getting  at  the  future  of  the  busi- 
ness onlv  the  fifty-six  of  the  first  100 
„eed  be  considered.  Perhaps  it  will  be 
best  to  consider  only  the  twenty-six  who 
have  been  on  the  job  faithfully.  If  the 
business  has  a  future  it  will  be  men  of 
the  type  of  the  twenty-six  that  will  place 
,1  there.  Now  what  are  their  qualifica- 
tions and  what  have  they  proved? 

A  representative  of  The  Ai  tomomle 
talked  to  a  half  dozen  of  these  men. 
They  had  various  types  of  machines 
from  the  small  touring  car  to  the  twelve- 
passenger  bus.  Nearly  all  of  them  had 
hazy  ideas  of  the  cost  of  running  their 
oars  and  all  their  figure*  differed. 
'  It  would  be  more  or  less  useless  to  give 
.Se  figures  of  earnings  of  the  various 
kinds  of  touring  cars  and  buses.  But  it 
will  be  illuminating  to  take  the  bus  that 
has  apparently  been  the  most  profitable 
and  the  touring  car  that  apparently  has 
been  the  most  profitable  and  from  that 
estimate  their  chance  of  success. 

Twelve- Passenger  Prosperity 

Consider  the  case  of  Charles  Thomas, 
who  starts  into  business  with  a  twelve- 
passenger  bus  on  a  straight  haul  without 
bad  hills  and  a  2.5  mile  trip.   The  round 
trip  is  5  miles.    Thomas  averages  two 
trips  an  hour  and  drives  from  7  a.  m.  to 
7.30  p.  m.,  sometimes  making  an  extra 
trip.    He  will  average  125  miles  a  day. 
His  bus  has  been  in  service  41  days.  He 
has  worn  out  two  sets  of  36  by  5  rear 
tires  and  one  set  of  front  tires.    He  fig- 
ures his  tire  expense  in  that  time  at  $150 
in  round  numbers.    He  figures  his  oil 
and  gas  in  that  time  has  cost  him  $61.50; 
about  $1.50  a  day.    He  figures  a  new  bus 
in  2  years  at  a  cost  of  $1,300  and  allows 
$2.50  for  a  repair  and  new  car  fund. 
This    figures   nearly  $8,  not  counting 
licenses,  accidents,  insurance  (of  which 
he  has  none)  and  incidentals.    Since  he 
started  with  21  days  of  cold  weather  and 
the  rest  of  fair  weather,  he  has  averaged 
$13   a   day.    He  has  averaged  on  the 
pleasant  days  as  high  as  $19  a  day. 
Thomas  says  he  can  make  his  bus  pay 
and  pay  $150  a  year  for  insurance  and 
$50  for  license  tags. 

Now  every  bus  is  a  modification  of  the 
Thomas  bus.  Some  run  farther  and  the 
driver  may  not  be  as  smart  a  chap  as 
Thomas  nor  so  energetic.  But,  almost 
to  a  man,  the  ten  and  twelve-passenger 
light  buses  appear  to  be  making  from 
$.{  to  $18  a  day.  Some  of  the  drivers  are 
creating  a  sinking  fund.  Others  will  live 
themselves  out  of  business  and  in  a  year 
or  two  will  have  neither  car  nor  money 
to  buy  a  new  one.  This  twelve-passenger 
jitney  which  seems  to  be  first  choice  and 
which  the  new  jitney  company  here 
formed  by  W.  H.  Miller,  father  of  the 
jitney  service,  has  put  its  faith  in  to  the 
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extent  of  ordering  forty  buses,  embraces 
these  specifications: 

CHASSIS 
Frame,  length  — 170  inches. 
Frame,  width— 30  inches. 
Frame,  overhang— 30  1-4  inches. 
Body,  overhang— 8  3-4  inches. 
Front  springs — semi-elliptic. 
Rear  springs— elliptic. 
Wheclbase— 116  inches. 
Size  motor — 3  1-2x5  inches. 
Number  of  cylinders— 4  block. 
Rims— Demountable,  quick  detachable. 
Tires— 35  x  5  safety  tread,  rear;  plain, 
f  ront. 

Weight  complete— 3,400  pounds 
Capacity — 2,000  pounds. 

BODY 

Length  inside— 131  inches. 

Width  inside— 59  inches. 

Height  inside — <i5  inches. 

Capacity — 13,  including  driver. 

Seats  arranged  lengthwise. 

Entrance  and  exit — Front  right  side, 
door  operated  by  driver  from  seat. 

Type—  Pay-as-you-enter. 

Price  complete— $12,235. 

This  bus  is  fitted  with  glass  windows 
which  may  be  unscrewed  and  removed  in 
summer  and  curtains  roll  down  for  pro- 
tection from  storms.  The  door  is  opened 
by  the  driver  by  means  of  a  lever  and  the 
coin  box  is  on  the  door,  into  which  the 
passenger  drops  a  nickel. 

The  body  is  not  mounted  on  a  pas- 
senger car  chassis,  but  is  designed  es- 
pecially for  the  use  to  which  it  will  be 
put  and  should  be  good  for  150,000  miles, 
and  last  2  or  3  years  in  the  jitney  serv- 
ice, it  is  estimated. 

There  is  still  much  to  be  learned  about 
the  profits  of  the  jitney  business.  So  far 
the  biggest  receipts  of  1  day  here  have 
been  $31.25  for  one  bus,  running  from 
7  o'clock  in  the  morning  until  1 1  o'clock 
at  night,  with  4  hours  of  idleness  at  slack 
traffic  hours.  The  lowest  mark  for  a 
day's  work  is  below  $5. 

$10  Is  Daily  Average 

The  general  average  for  the  buses  has 
been  about  $10  a  day  under  the  worst 
circumstances  of  weather  and  other  con- 
ditions. The  average  of  the  little  jitney 
is  much  less. 

Frank  Mulkey,  who  has  been  driving  a 
Ford  car  since  January  24,  has  kept  ac- 
curate account  of  his  expenses  and  re- 
ceipts in  March.  He  runs  2  1-2  miles, 
paralleling  a  street  car  line  and  works 
from  7  o'clock  until  7:30  each  day.  On 
Sunday  he  only  handles  special  trips  and 
then  but  infrequently.  Twenty  days  in 
March  show  that  he  took  in  $153.20.  His 
expenses  for  gasoline,  oil,  garage  rent, 
jitney  association  dues  and  repairs  were 
$49.78.  The  net  was  $103.42,  or  approx- 
imately $5  a  day.  Of  this  he  charges  off 
$1.50  a  day  for  depreciation  on  tires  and 
car,  leaving  $3.50  profits.  He  quit  a  $15 
a  week  job  as  driver  of  a  truck  to  jro  into 
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the   business   and    he   expresses  entire 
satisfaction  at  the  change. 

Mulkey  knows  something  of  mechanics 
and  takes  care  of  his  own  car,  and  thinks 
it  will  last  more  than  a  year.  It  was  6 
months  old  when  he  went  into  the  jitney 
business.  For  car  depreciation  he 
charges  off  $1  a  day  and  for  tires  50 
cents  a  day. 

Finds  Speed  Advantageous 

On  the  same  route  with  Mr.  Mulkey  is 
another  man  with  a  Ford,  J.  Beery,  who 
plans  to  make  at  least  $10  a  day  and  who 
averages  nearly  $11,  as  against  Mulkey's 
$7.60  average.    Beery  does  this  by  fast 
driving,  more  trips  and  by  jockeying  for 
position.    He  makes  four  trips  an  hour 
in  rush  hours,  which  means  over  20  miles 
an  hour,  including  stops.    His  gasoline 
and  oil  bill  is  about  $150  a  day,  as 
against  Mulkey's  80  cents.    Beery  either 
drops  several  blocks  behind  the  other 
jitneys  on  the  line  or  he  always  leods. 
Preferably  he  gets  ahead  of  a  street  car 
and  picks  up  the  waiting  passengers  until 
he  gets  a  load  and  then  he  turns  over  on 
a  street  on  which  there  are  no  car  tracks 
and  whisks  his  car  down  town  at  top 
speed.    Speed  does  it,  for  he  will  not 
carry  more  than  six  passengers  while 
Mulkey  has  carried  eleven  passengers 
seated  in  and  hanging  on  his  car.  Beery 
also  expects  his  car  to  last  more  than  a 
year.    As  to  tires,  he  is  satisfied  if  they 
last  a  month.    He  figures  that  he  makes 
money  wearing  his  tires  out  quickly,  get- 
ting the  moximum  service  from  the  tires 
per  mile  and  larger  profits. 

C.  C.  Meade,  manager  of  the  local  as- 
sembling Ford  factory,  declares  that  the 
Ford  cars  in  the  jitney  service  will  un- 
doubtedly last  2  years  but  he  is  neutral 
in  regard  to  sales  of  cars  for  the  jitney 
service. 

The  jitney  business  is  still  on  trial 
here,  but  there  ore  certain  things  which 
may  fairly  surely  be  said  to  have  proven 
their  impracticability.  The  stern  wheeler 
bus  has  been  abandoned.  This  is  the  bus 
with  a  step  on  behind,  and  using  a  con- 
ductor in  addition  to  the  driver.  These 
were  seven-passenger  chassis  mostly  with 
hastily  made  bodies.  The  objection  to 
them  is  the  unequal  weight  distribution. 

One  could  go  on  indefinitely  citing  fig- 
ures, but  a  summary  of  the  situation  ap- 
pears to  be  this: 

Summary 

The  bus  driven  by  a  private  owner 
where  overhead  expenses  are  not  counted, 
costing  less  than  $1,500,  seating  ten  to 
twelve  passengers,  with  oversized  tires, 
and  a  good  route  can  clear  from  $5  to  $1" 
a  day.  provided:  that  the  owner  is  a 
fairly  good  hond  at  tinkering  in  mechan- 
ics; that  he  is  industrious  and  has  u  fair 
amount  of  business  acumen.  And  the 
same  thing  may  be  said  of  the  small  car 
costing  less  than  $700  new  or  secoml 
hand,  except  that  profits  will  be  $2  to  $V 
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■  The  Engineers '  Forum  • 


Thinks  Trend  of  Design  Could  Be  Improved — Re- 
fined Simplicity  Better  Than  Complex  Experiment 

By  Charles  Ethan  Davis 


NEW  YORK  CITY— Editor  The  Automobile: — A  back- 
ward look  at  the  business  side  of  automobile  manu- 
facture seems  to  point  to  what  may  be  termed  Germ 
Invasion. 

Many  of  the  engineers  who  were  guests  of  the  English 
Institute  of  Automobile  Engineers  3  years  ago  heard  a  great 
many  complaints  of  the  American  invasion,  the  attack  at 
that  time  being  directed  against  the  cheap  car  in  general  and 
the  Ford  in  particular. 

What  arc  the  periods  of  the  Germ  Invasion  that  have  left 
a  marked  influence  upon  American  cars,  and  what  have  been 
the  results  to  the  investor  and  manufacturer? 

Among  the  first  microbes  to  appear  in  any  business  which 
has  had  even  a  fairly  profitable  pioneer  is  the  imitator,  who, 
attracted  by  what  seemed  to  be  large  returns  for  small  initial 
investment,  seeks  for  capital  and  by  incomplete  data  and  as- 
sumption of  large  engineering  experience  and  manufacturing 
knowledge  succeeds  in  securing  a  limited  investment  which 
it  is  promised  will  be  sufficient  to  launch  the  ship  and  op- 
erate it  until  returns  on  sales  are  sufficient  to  continue  the 
voyage  to  port. 

What  has  been  the  result?  Wonderful,  in  a  few  of  the 
pioneer  ventures;  but  what  of  the  104  or  more  imitators 
which  are  either  total  wrecks  or  breaking  up  on  the  rocks 
of  credit  extension  or  re-organization  since  1907?  Of  these 
seven  occurred  in  1910,  eight  in  1911,  twenty-two  in  1912, 
forty-four  in  1913  and  twenty-three  in  1914,  and  at  least 
two  seemingly  prosperous  corporations  decided  in  1913  and 
1914  to  abandon  the  voyage  because  the  profits  did  not  war- 
rant its  continuance. 

Current  records  shows  about  128  companies  are  still  afloat, 
fifty  of  which  are  in  the  strong  credit  class. 

American  Engineer  Leada 

Several  bacteria  seem  to  have  combined  to  produce  the 
above  results,  aside  from  an  inadequate  conception  of  the 
fundamental  problem,  namely,  to  produce  a  simple,  clean-cut, 
reliably-made,  easily  operated  and  economic  means  of  trans- 
portation to  replace  the  horse,  street-car,  railway  train, 
bicycle,  etc.,  for  pleasure  or  commerce.  To  design  such  a 
universal  servant  of  mankind  calls  for  a  very  wide  engineer- 
ing knowledge,  and  while  the  results  have  never  been  greater 
in  any  field  in  the  same  time,  on  the  other  hand  many  men 
with  superficial  ability  have  contributed  to  the  disasters.  The 
field  can  now  be  said  to  have  settled  down  to  the  survival  of 
the  fittest,  and  though  for  a  time  the  foreign  engineer  held 
the  supremacy  because  of  more  careful  and  thorough  train- 
ing, the  American  engineer  today  is  in  the  forefront  of 
achievement. 

•  KDITOR'S  N'OTK — Chnrles  Kthnn  Davis,  writer  of  this  article, 
hna  had  exceptional  opportunities  for  studying  automobile  trade 
conditions  both  here  nnd  In  Knrope.  When  general  manager  of 
the  Warner  i>ur  Co.  he  came  into  close  touch  with  manufacturing 
i  "millions  In  automobile  factories  of  nil  kinds.  There  In  prnhahly 
no  single  automobile  factory  of  any  size  In  the  world  which  he  has 
not  only  visited,  but  studied  on  the  spot,  and  t  is  opinions  are  there- 
fore based  upon  an  extremely  wide  and  unusual  experience 


The  Ford,  a  pioneer  germ,  was  very  early  manifest  and 
still  is  the  striking  example  of  the  work  of  a  man  inoculated 
with  the  fixed  purpose  to  put  into  the  hands  of  the  masses  s 
well-made,  reliable  and  economical  automobile  which  will 
transport  them  comfortably,  quickly  and  surely  where  they 
wish  to  go  either  for  business  or  pleasure,  at  a  price  which 
will  secure  them  a  very  low  mileage  rate  and  upon  which 
they  may  rely  for  uniformity  and  interchangeable  parts  as 
the  years  pass.  It  needs  only  the  record  of  the  number  of 
cars  in  use  and  the  profit  sheet  to  demonstrate  the  success 
of  this  germ  for  employer,  employee  and  user. 

Stop.  Look  and  Listen! 

About  the  same  time  the  above  pioneer  germ  appeared,  or 
possibly  earlier,  there  was  a  manifest  desire  for  the  foreign 
luxurious  car  and  several  licenses  were  secured  for  the  man- 
ufacture of  Americanized  French,  English,  Italian  and  Ger- 
man cars,  all  to  be  sold  to  the  necessarily  limited  class  who 
can  afford  to  maintain  a  luxury.  What  the  business  and 
financial  result  has  been  is  shown  by  the  names  which  still 
survive;  those  which  are  no  longer  on  the  profit  side  of  the 
ledger  are  so  numerous,  and  new  names  are  so  frequently 
added  that  it  is  time  to  Stop,  Look  and  Listen,  before  new 
ventures  are  made  in  this  direction. 

Following  these  came  the  assembled  car  enterprise  with  its 
sidepartner,  the  parts  maker.  The  result  of  this  invasion  has 
been  the  production  of  cars  which  have  luxurious  appoint- 
ments at  a  greatly  reduced  price  to  the  user,  and  a  number 
of  notable  profit-showing  corporations  still  in  the  race;  but 
many  others  strew  the  road  who  have  been  skidded  into  the 
ditch  by  unskilful  management,  too  much  speed  or  a  failure 
of  financial  fuel  supply  at  the  critical  stage  in  the  race.  As 
for  the  parts  making  sidepartner  he  has  always,  and  re- 
cently more  than  ever,  staggered  under  stresses  which  require 
constant  and  varied  heat  treatment  to  maintain  the  elastic 
limit  high  enough  to  supply  any  safety  factor  to  carry  the 
load. 

Knowing  How 

The  Gamaliel  of  automobile  engineering  and  manufactur- 
ing, H.  M.  Leland,  at  whose  feet  as  students  we  are  all  glad 
to  sit,  said  in  his  valedictory  address  on  retiring  from  the 
presidency  of  the  Society  of  Automobile  Engineers : 

"There  are  two  magic  words  which  are  the  most  potent 
that  can  possibly  be  used  to  express  the  essentials  of  success 
in  the  manufacture  of  automobiles  on  a  large,  permanent 
and  successful  basis:    'Knowing  How.*  " 

First,  and  most  essential  in  this  regard  is  the  selection  of 
a  not  too  extended  organization  to  carry  out  the  details  for 
the  one  who  knows  the  requirements  of  shop  management 
and  who  will  not  be  side  tracked  from  vital  issues  to  make 
experiments  that  call  for  numerous  untried  changes  and  ad- 
ditional outlay.  In  the  writer's  opinion,  germs  have  been  al- 
lowed to  clog  rather  than  purify  by  attempting  to  replace 
iinmerlinte'y  and  in  all  departments  old  and  proved  method" 
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by  new  and  largely  theoretical  ideas  which  not  even  the  sug- 
gestors  had  any  practice  in  applying,  with  the  result  that 
failure  followed  before  the  power  to  act  intelligently  was  ac- 
Equally  important  is  the  building  up  of  a  force  of 
who  have  a  personal  loyalty  to  the  enterprise  and 
ind  the  ability  to  manufacture  a  stable  out. 
put 

M.  W.  Alexander  of  the  General  Electric  Co.  read  a  pa- 
per recently  before  the  machine  tool  builders  which  was 
published  in  the  Scientific  American  Supplement  of  Febru- 
ary 13.  setting  forth  very  startlingly  the  economic  loss  due 
to  floating  labor  and  its  relation  to  success  or  failure  in 
manufacturing.  The  large  demand  for  workmen  to  fill  shop 
positions  and  the  heavy  drain  on  the  supply  of  trained  me- 
chanics due  to  their  leaving  the  shops  to  act  as  chauffeurs 
has  made  it  almost  impossible  to  supply  all  round  mechanics, 
and,  worse  still,  it  is  extremely  difficult  to  interest  the  young 
men  of  today  in  learning  trades,  so  there  is  a  dearth  of  men 
who  really  know  how. 

The  above  takes  no  account  of  the  necessarily  increased 
cost  of  product  due  to  higher  wage,  decreased  output  and 
greater  waste  because  of  this  lack  of  men  who  have  gray 
matter  heads  and  trained  " 


Accessory  Complications 

The  next  epidemic  that  appeared  was  the  struggle  of  the 
business  management  to  keep  up  with  the  wild  desire  for  a 
new  model  each  year  and  for  novelty  and  talking  points  to 
help  the  salesman  to  dispose  of  an  increased  product  at 
maintained  prices.  The  result  is  the  addition  of  all  sorts 
of  accessories  and  devices,  largely  good  in  themselves,  but 
not  indispensable,  and  resulting  in  complication  and  in- 
creased operating  and  mileage  expense,  when  after  all,  we 
ride  only  the  same  number  of  miles  in  the  same  time.  A 
further  disturber  is  the  failure  to  hold  down  the  variety  of 
product  by  the  sales  and  engineering  departments  and  the 
too  free  promise  of  continued  care  of  the  ears  in  the  hands 
of  the  user,  regardless  of  use  or  abuse. 

We  might  continue  almost  indefinitely  to  enumerate  the 
germs  of  motor  design,  gearshift,  self-starter,  electric  light- 
ing, noise  removal,  worm  gear  vs.  spiral  bevel,  right  v.  left 
steering,  etc.,  all  good,  but  are  they  all  essentials  for  the 


everyday  user?  If  not,  who  has  counted  the  cost  of  equipment 
for  their  manufacture  or  the  loss  caused  by  making  obsolete 
the  plant  installations  already  made? 

The  Eight-Cylinder  Germ 

What  of  the  latest  eight-cylinder  motor  germ  which  has 
caused  several  manufacturers  to  put  new  and  in  a  great 
measure  untried  models  on  the  market  following  the  lead 
of  the  Cadillac?  It  is  true  there  are  great  claims  and  many 
talking  points  for  luxury  and  anti-fatigue  riding  qualities 
which  can  no  doubt  be  sustained,  but  have  the  makers  taken 
into  full  consideration  all  that  it  means  to  the  user  to 
familiarize  himself  with  the  added  complications  and  so  be 
able  to  locate  and  correct  trouble  on  the  road?  Who  has 
demonstrated  that  the  simple  car  cannot  be  made  so  com- 
fortable that  only  an  expert  can  detect  the  difference  in  rid- 
ing qualities? 

It  is  told  that  a  fanatic  on  quiet  sewing  machines  once 
asked  the  Singer  Mfg.  Co.  why  they  did  not  put  out  a  new, 
silent  model.  The  reply  was,  "Our  machine  sews,  lasts  and 
the  public  is  educated  to  its  use.  What  increased  profit 
would  a  change  secure  us?" 

The  question  is  often  asked,  has  the  ultimate  high-  or  low- 
priced  car  yet  been  produced?  Probably  not,  but  the  public 
knows  how  to  use  the  present  vehicles,  and  profits  will  con- 
tinue to  swell  the  bank  accounts  at  least  until  many  of  the 
existing  plants  have  been  charged  off  as  a  part  of 
factoring  cost. 

Refined  Simplicity 

But  why  elaborate  further?  The  cases  are  too 
and  similar  to  require  a  diagnosis  for  each  new 
"The  issue  of  a  bacterial  affection  is  either  the  death  of  the 
patient  or  the  elimination  of  the  bacteria."  The  writer  was 
once  convinced  that  a  germ  had  gained  a  foothold  in  his 
system  and  a  physician  of  wide  experience  said  to  him,  "I 
am  old  and  have  been  in  practice  long  enough  to  tell  you  to 
let  medicine  alone  and  give  Nature  a  chance."  In  the  light 
of  this  advice,  is  it  not  a  wise  policy  for  many  of  the 
lished  manufacturers,  if  not  all,  to  let  complex  ex 
alone  and  give  refined  simplicity  a  chance?— CHARLES  Ethan 
Davis. 


Dashboard  Location  of  Radiator  Best  for  Trucks 


"X  TEW  YORK  CITY — Editor  The  Automobile:— The 
IV  position  selected  for  the  radiator  on  almost  all  cars 
*"  1  is,  with  the  exception  of  the  position  for  the  head- 
lights, the  moat  exposed  on  the  car.  It  would  be  almost  im- 
possible to  plan  the  radiator  anywhere  on  a  car  where  it 
would  be  more  likely  to  become  damaged.  At  the  same  time, 
the  radiator  is  comparatively  frail  and  easy  to  puncture. 

That  passenger  cars  should  have  the  radiators  in  an  ex- 
posed position  is  not  strange,  but  that  commercial  trucks 
and  army  automobiles  should  have  the  radiators  stuck  out 
in  front  seems  absolutely  absurd.  The  position  in  front  is 
accessible  and  cheapens  construction,  but  these  advantages 
are  far  more  than  offset  by  the  possibilities,  or  rather 
probabilities  of  damage. 

Radiators  Invite  Trouble 

Some  trucks  are  provided  with  a  heavy  bumper  but  this 
is  only  slight  protection  and  practically  none  at  all  for 
»e.  A  water-cooled  motor  is  helpless  without  a  radi- 
r,  yet  one  well-directed  shot,  the  pole  of  a  wagon,  or  even 
the  fender  of  another  truck,  will  put  the  unprotected  radiator 
out  of  commission.  In  spite  of  this  fact  recent  U.  S.  Army 
trucks  have  the  radiators  stuck  out  in  front  where  they 
simply  invite  trouble. 

A  radiator  on  the  front  of  a  car  is  extremely  hard  to 
protect,  but  the  radiator  can  be  placed  where  it  is  amply 


protected  and  where  a  car  must  be  practically  demolished 
before  the  radiator  would  be  harmed.  This  position  is  di- 
rectly back  of  the  motor  in  front  of  the  dash. 

For  passenger  car  work,  this  position  is  particularly 
desirable  as  the  radiator  is  not  only  secure  from  injury 
but  the  ear  can  be  constructed  with  perfect  stream  lines. 
With  the  radiator  in  this  position  the  lamps  can  also  be 
protected  by  placing  them  further  back. 

Radiator  at  Dash  Would  Be  Better 

On  trucks  for  commercial  use,  the  position  back  of  the 


motor  would  eliminate  many  repair  bills  and  much  lost  time. 
For  army  use  the  position  seems  to  be  the  only  practioal  one 
as  it  permits  perfect  protection  which  can  be  secured  in  no 
other  position. 

An  additional  advantage  in  cold  weather  is  that  the  heat 
from  the  radiator  could  be  used  to  warm  the  front  section 
of  the  car. 

The  location  of  the  radiator  back  of  the  motor  presents 
no  great  engineering  or  constructional  difficulties  as  the 
application  could  be  made  in  a  number  of  ways  to  suit  the 
construction  of  motors  and  cars.  It  would  even  be  possible 
with  this  construction  to  completely  enolose  the  motor  ao 
that  it  would  be  free  from  dust  and  dirt  yet  readily  acces- 
sible.—C.  J.  Mojwison,  Chief  Engineer  Meyer,  Morrison  A 
Co.,  Inc. 
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rig.    1 — Two   method!   by   of   which   a   reader  • 

identifying  owner  and  driver  of  car.  Upper  shows  Identification 
card  concealed  by  flap  and  license  plate  which  Is  mealed  by  an 
official  and  only  read  when  necessary.  Lower  shows  method  by 
which  identification  card  is  always  visible  behind  a  transparent 
medium 


Carburetor  Fuel  Nozzle  Incorrect 

Editor  THK  Automobile:  — I  have  a  :iu-horsepower  Hup- 
mobile  and  have  had  new  piston  rings  put  in,  the  valves 
ground  in  well  and  have  a  new  Breeze  carbureter.  It  starts 
easily  enough  and  as  the  motor  runs  idly  it  skips  once  in  a 
while,  then  when  I  speed  it  along  and  put  in  first  speed  it 
runs  fast,  when  I  put  in  the  second  speed  it  slows  up  as  if 
it  were  pulling  a  big  load  and  then  picks  up  again,  first 
hitting  on  one  cylinder  then  two.  finally  four  and  runs  per- 
fectly on  the  level.  When  I  get  to  a  grade  it  slows  up  and  I 
have  to  put  in  the  low  speed  and  it  climbs  to  the  top  of  the 
hill.  I  have  had  it  adjusted  all  sorts  of  ways  but  it  still  acts 
the  same.  After  taking  the  manifold  off  I  find  it  moist  and 
I  think  it  feeds  raw  gas.  When  I  speed  up  the  motor  and 
then  slow  it  up  it  runs  slowly  and  misses  fire  once  in  a  while, 
but  if  I  want  to  make  a  quick  getaway  it  again  becomes 
balky.  When  it  gets  sucking  in  gas  it  finally  hits  on  four 
cylinders  and  when  I  put  it  in  second  speed  it  slows  up.  I 
cannot  go  up  any  kind  of  a  grade  on  high.  This  is  a  1911 
roadster  and  I  never  could  get  it  to  climb  hills.  I  once  saw 
it  go  up  a  hill  with  three  people  on  high  gear  and  now  it 
won't  go  up  with  me  alone.  After  getting  it  all  overhauled 
the  same  trouble  is  found.  Some  people  claim  the  spray 
nozzle  in  the  carbureter  is  at  fault.  What  do  you  think  it 
can  be? 

Bridgeport,  Conn.  J.  K.  Michael. 

— The  size  of  the  fuel  nozzle  on  the  carbureter  seems  to 
be  incorrect,  and  if  you  will  get  into  communication  with  the 
makers  of  the  carbureter  they  will  no  doubt  correct  it  for  you. 
Another  possibility  is  that  the  spark  plug  points  are  spread 
too  far  apart  and  you  are  not  getting  good  ignition  at  low- 
speeds.  The  probabilities  arc,  however,  that  all  the  trouble 
is  in  the  carbureter.  The  spark  plug  points,  should  you  ad- 
just  them,  should  be  gauged  by  the  thickness  of  an  ordinary 
business  card. 


Car  Should  Carry  Ownership 
Guarantee 


EDITOR  The  Automobile:— I  wish  to  present  to 
your  readers  a  new  idea  for  license  numbers  at- 
tached to  automohiles.  It  is  my  idea  to  provide  a 
license  number  with  a  sealed  pocket  which  shall  contain  a 
card  supplied  with  material  facts  for  the  identification  of 
the  driver  and  owner  of  the  cur,  the  card  to  carry  all  the 
information  demanded  by  the  state,  and  in  addition  thereto 
to  carry  names  of  two  parties  to  whom  the  automobilist  or 
owner  is  known.  The  card  is  preferably  to  be  sealed 
within  the  license  plate  either  fully  inclosed  or  such  por- 
tions of  the  card  in  sight  as  to  enable  the  authorities  to 
promptly  and  immediately  identify  the  car  with  its  owner. 
Under  the  present  law,  the  state  supplies  the  applicant 
(presumably  the  owner),  with  two  distinct  number  plates 
and  a  certificate  of  registration  which  certificate  contains  the 
material  facts  supplied  the  state  by  the  applicant.  The  law 
further  tells  the  applicant  that  he  must  put  the  number  plates 
at  either  end  of  his  car,  but  does  not  tell  him  what  to  do 
with  the  card,  although  some  states  demand  that  the  driver 
of  the  car  shall  have  with  him  on  his  person  or  in  some  ac- 
cessible place,  the  certificate  of  registration. 

Identification  Insured 

It  is  my  idea  to  provide  within  the  license  plate  a  place  to 
securely  seal  the  registration  card,  either  partly  or  wholly 
in  sight,  or  wholly  out  of  sight  as  may  be  deemed  advisable. 
This  method  of  carrying  the  information  demanded  by  the 
state  is  therefore  available  at  a  moment's  notice  and  carries 
many  special  advantages,  to  both  the  owner  and  the  authori- 
ties, among  which  are: 

1 —  That  the  authorities  would  have  immediate  and  first- 
hand information  as  to  the  owner  of  a  car  in  event  of  ac- 
cident or  transgression  of  the  law. 

2 —  Authorities  have  immediate  knowledge  of  friends  of 
injured  parties  and  where  they  can  be  found. 

3 —  Authorities  have  an  immediate  and  practical  identifi- 
cation of  cars  which  have  been  either  abandoned  or  so  posi- 
tioned as  to  interfere  with  traffic  that  they  must  be  taken 
to  the  station. 

4 —  By  a  slight  amendment  to  the  act,  the  certificate  of 
registration  may  be  made  the  certificate  of  title  to  the  car, 
transferable  only  at  the  office  of  the  secretary  of  state. 
Advantages  lo  Car  Owner 

On  the  other  hand,  the  peculiar  advantages  derived  by  the 
owner  of  a  car  are: 

1 —  That  the  state  provides  a  secure  means  of  his,  the 
owner's,  identification. 

2 —  A  reliable  safeguard  against  theft  of  the  car.  as  who- 
ever was  in  possession  of  the  car  must  always  be  able  to 
identify  himself  with  a  certificate  of  registration. 

3 —  An  immediate  identification  in  event  of  accident  and  a 
prompt  notification  to  friends. 

4 —  A  certificate  or  title  of  ownership  which  prevents  the 
car  being  transferred  or  sold  without  the  knowledge  or  con- 
sent of  the  party  to  whom  the  license  and  certificate  are 
issued. 

A  canvass  among  owners  of  cars  developed  the  fact  that 
although  all  of  the  cars  were  properly  registered  and  car- 
ried their  license  numbers  properly  attached  to  the  car,  less 
than  15  per  cent,  of  the  owners  of  the  cars  had  with  them 
their  certificate  of  registration,  and  would  be  absolutely  un- 
able to  identify  themselves  with  the  car  in  event  of  any  <Jis. 
pute  of  ownership. 
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It  is  my  idea  that  the  ordinary  means  of  identification  de- 
manded by  banks  and  like  institutions  shall  be  available  by 
the  owner  in  identifying  himself  with  his  own  property.  In 
this  way  any  person  driving  a  oar  not  his  own  would  have 
difficulty  in  establishing  his  right  to  that  car  unless  pro- 
vided with  ordinary  means  of  identifying  himself  with  the 
party  to  whom  the  sealed  certificate  is  made  out. 

Wants  Readers'  Opinions 

I  would  like  to  hear  f  rom  other  readers  on  this,  *UUmg 
whether  or  not  in  their  opinion  this  system  would  be  ad- 
visable and  also  if  they  know  of  concrete  examples  where 
such  an  identification  would  have  been  of  value. 

Within  the  past  few  days  examples  have  taken  place  that 
could  not  have  happened  had  the  license  plate  of  the  uuto 
mobile  contained  such  information.  In  one  instance  a  man 
arrested  for  driving  an  automobile  without  a  license  left 
the  car  with  the  authorities  as  security  for  his  appearance. 
Authorities  later  discovered  the  car  was  a  stolen  one.  A 
second  example  was  an  accident  on  the  Queensboro  Bridge  in 
which  the  automobilist  was  taken  to  the  hospital  and  died 
there  without  the  knowledge  of  his  friends.  In  the  first 
instance,  the  authorities  should  have  held  the  man  as  not 
being  properly  identified  with  the  car,  and  in  the  second  in- 
stance the  friends  of  the  automobilist  could  have  been  com- 
municated with  at  once  from  the  knowledge  displayed  in  the 
suggested  method  of  connecting  ownership  with  the  license 
number. 

Brooklyn,  N.  Y.  L.  A.  Wari>. 

Information  on  Storage  Battery  Care 

Editor  The  Automobile: — How  can  you  remove  a  jar  from 
a  Willard  storage  battery  box  when  it  is  fast  to  the  con- 
tainer? 

2 —  What  kind  of  acid  is  used  to  remove  the  solution 
from  the  positive  and  negative  plates? 

3 —  What  do  you  use  to  replace  the  solution  in  plates  again? 
Please  state  how  to  mix  same  for  each  plate. 

4 —  How  can  you  straighten  a  buckled  plate  in  a  storage 
battery? 

Conway,  Kan.  T.  J.  GARTNER. 

— In  repairing  a  Willard  storage  battery  a  definite  routine 
must  be  followed  in  tearing  down  and  building  up  same  in 
order  that  it  will  be  in  the  best  condition  when  re-assembled. 
These  steps  are  as  follows: 

First:    Remove  all  vent  plugs  and  washers. 

Second:  Centerpunch  both  top  connectors  in  each  cell 
which  is  to  be  repaired;  then  drill  3-4-inch  into  top  connector, 
with  a  5-8-inch  diameter  drill.  Now  pull  off  top  connector 
with  pair  of  pliers,  Fig.  2. 

Third:  Apply  gas  flame  or  blowtorch  flame  to  the  top  of 
the  battery  long  enough  to  soften  the  sealing  compound  under 
the  top  cover.  Now,  with  heated  putty  knife,  plow  out  the 
sealing  compound  around  the  edge  of  top  cover. 

Fourth:  Insert  a  putty  knife,  or  any  other  thin,  broad 
pointed  tool,  heated  in  flame,  along  underside  of  top  cover, 
separating  it  from  the  sealing  compound.  Then  with  putty 
knife,  pry  the  top  cover  up  the  sides  and  off  of  the  terminal 
posts. 

Fifth:  Then,  with  heated  putty  knife,  remove  all  sealing 
compound  from  inner  cover. 

Sixth:  Now  play  the  flame  onto  the  inner  cover  until  it 
becomes  soft  and  pliable;  then  take  hold  of  both  terminal 
posts  of  one  cell,  and  remove  the  elements  from  the  jar, 
slowly;  then  lift  the  inner  cover  from  the  terminal  posts. 

Seventh:  Now  separate  positive  and  negative  elements, 
by  pulling  them  apart  sideways.    Destroy  old  separators. 

Eighth:  To  remove  a  leaky  jar,  first  empty  the  electrolyte 
from  the  jar,  and  then  play  the  flame  on  the  inside  of  the 
jar  until  the  compound  surrounding  it  is  soft  and  plastic; 


then  with  the  aid  of  two  pairs  of  pliers,  remove  it  from  the 
crate,  slowly,  lifting  evenly. 

Ninth:  To  put  in  a  new  jar,  in  place  of  the  leaky  one, 
heat  it  thoroughly,  in  a  pail  of  hot  water,  and  force  in 
gently. 

Tenth:  In  re-assembling  the  battery,  first  assemble  the 
positive  and  negative  elements,  pushing  them  together  side- 
ways; then  turn  them  on  the  side  and  with  both  hold  downs 
in  place,  insert  new  separators,  being  very  careful  to  have 
the  grooved  side  of  the  separators  next  to  each  side  of  each 
positive  plate.  Also  be  careful  to  have  the  separators  extend 
beyond  the  plates  on  each  side,  so  there  will  be  no  chance  of 
the  plates  short-circuiting.  Now  press  all  separators  up 
against  hold  downs. 

Eleventh:  Heat  up  inner  cover  with  flame;  then  place 
same  on  terminal  posts;  then  take  hold  of  both  terminal  posts 
and  slowly  lower  the  elements  into  the  jar. 

Twelfth:  Now.  with  expansion  chamber  in  place  on  the 
inner  cover,  pour  the  melted  sealing  compound  on  to  the 
inner  cover,  until  it  reaches  the  level  of  the  hole  in  the  top 
of  the  expansion  chamber, — i.e.  so  that  when  the  top  cover 
is  replaced,  it  will  squeeze  the  sealing  compound  off  the  top 
of  the  expansion  chambers. 

Thirteenth:  Now  soften  top  cover  with  flame  and  replace 
on  terminal  posts  until  it  rests  on  top  of  expansion  chamber; 
then  place  a  weight  on  top  cover  until  sealing  compound 
cools. 

Fourteenth:  Now,  pour  sealing  compound  around  the 
edge  of  the  top  cover,  until  it  reaches  the  top  of  top  cover; 
then  when  the  sealing  compound  has  cooled,  take  a  putty 
knife  and  scoop  extra  sealing  compound  off  of  top  cover, 
making  a  smooth  surface  over  all  the  top  of  the  battery. 

Fifteenth:  In  burning  the  top  connector  to  terminal  post, 
proceed  as  follows:  Scrape  the  hole  of  the  top  connector 
until  the  surface  is  bright  and  clean;,  scrape  terminal  post 
until  lop  and  edge  are  bright  and  clean.  Now,  scrape  a 
piece  of  lead— preferably  a  small  bar— bright  and  clean; 
then  apply  hydrogen  gas  flame,  mixed  with  air  under  pres- 
sure, to  the  top  connector  and  terminal  post  assembled,  at 
the  same  time  heating  lead  bar.  When  top  connector  and 
terminal  post  begin  to  melt,  apply  lead  bar  directly  on  same, 
melting  it,  thus  making  a  firm  burned  connection.  Then 
fill  rest  of  hole-space  with  melted  lead  and  smooth  off  even 
with  top  of  top  connector. 

2 — In  this  question  you  no  doubt  refer  to  sulphation  rather 
than  solution  and  no  acid  of  any  kind  is  required  to  remove 


Fig.  2 — Diagram  showing  construction  of  points  to  be  reached  In  the 
rebuilding  or  tearing  down  of  a  Willard  ttorago  battery 
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Fig.  3— OMOllne  storage  tank  burled  beneath  surface  of  ground, 
ze  of  pipe  i 


it.  If  the  plates  are  not  too  hard  from  this  cause,  sulphate 
will  be  removed  by  continued  charging  at  a  very  low  rate 
which  in  most  instances  should  not  be  higher  than  the  finished 
rate  given  on  the  name  plate  of  the  battery. 

3—  This  question  seems  rather  indefinite  unless  you  refer 
to  the  electrolyte  in  the  battery.  The  electrolyte  in  Willard 
batteries  is  of  1.286  density  and  is  composed  of  about  three 
parts  of  water  to  one  of  chemically  pure,  1.842  density  sul- 
phuric acid.  Unless  you  are  entirely  familiar  with  battery 
practice  it  would  be  inadvisable  for  you  to  attempt  to  replace 
the  electrolyte  in  the  battery. 

4 —  It  is  impossible  to  straighten  buckled  plates  in  a  bat- 
tery of  this  type.  A  paste  plate  that  is  buckled  can  under 
no  circumstances  be  straightened. 

How  to  Sink  a  Gasoline  Tank 

Editor  The  Automobile: — Will  you  please  advise  me  the 


method  of  sinking  a  galvanized  iron  drum  for  the  pur- 
pose of  underground  storage  of  gasoline? 

2 — What  sort  of  bed  should  be  made  for  the  drum  and  the 
different  connections  of  piping,  together  with  size  necessary 
to  connect  it  with  the  garage? 
New  York  City.  Stanley  Fullwood. 

— The  best  method  of  sinking  a  galvanized  iron  drum  for 
the  purpose  of  underground  storage  of  gasoline  is  to  line  the 
well  in  which  the  tank  is  to  lie  with  some  hard  material  such 
as  brick  or  concrete  that  will  not  sink  unequally  afterwards 
and  put  strain  upon  the  tank  connections.  There  are  many 
methods  suggested  by  different  companies  in  this  business 
and  a  few  examples  may  be  of  value  to  you.  Janney,  Stein- 
mete  &  Co.  state  that  the  best  method  of  sinking  such  a  drum, 
both  as  regards  the  life  of  the  drum  and  cheapness,  is  to 
paint  the  tank  thoroughly  with  a  good  asphaltum  paint  or 
smear  thoroughly  with  tar.  After  the  hole  for  the  tank  is 
made,  put  in  this  either  a  tarred  paper  or  burlap,  smearing 
the  tank  thoroughly  with  asphaltum  or  tar  and  then  folding 
over  it  the  burlap  or  tarred  paper.  The  asphaltum  or  tar  is 
again  daubed  over  the  tank  after  this  is  done,  after  which 
the  ground  is  filled  in  and,  according  to  the  estimate  of  this 
company,  the  tank  should  be  good  for  50  or  100  years. 

L.  0.  Koven  &  Bro.  state  that  it  is  customary  simply  to 
dig  a  hole  in  the  ground  and  place  the  tank  therein,  making 
the  pipe  connections  and  then  closing  with  earth.  This 
company  does  not  approve  of  this  method,  however,  but  be- 
lieves it  better  to  dig  a  pit  so  that  the  top  of  the  tank  will  be 
about  3  feet  below  the  surface.  The  base  is  then  made  with 
cement  into  which  bricks  are  laid,  a  brick  wall  built  to  a 
thickness  of  8  inches.  This  brick  wall  should  be  extended  up 
to  the  surface  and  provided  with  a  cover  made  of  steel  plate 
so  that  if  it  is  desired  to  get  at 
merely  be 


The  Cleveland  Faucet  Co.  states  that  all  that  it  is  neces- 
sary to  do  is  to  dig  a  hole  large  enough  to  hold  the  tank, 
then  give  the  tank  about  three  coats  of  asphaltum  and  drop 
it  into  the  hole  so  that  it  will  come  about  18  inches  below 
the  ground.  The  accompanying  illustration.  Fig.  3,  shows 
the  position  of  the  tank,  stand  pipe,  pump,  etc. 

The  American  Oil  Tank  &  Pump  Co.  warns  the  uaer  of 
subterranean  tanks  against  placing  the  tanks  where  cinders 
come  in  contact  with  the  metal  as  these  cause  corrosion, 
making  the  tank  rust  through  very  quickly.  This  company 
advises  placing  the  tank  from  24  to  30  inches  below  the  sur- 
face and  states  that  it  should  be  placed  level  on  a  concrete 
base,  the  base  consisting  of  a  slab  of  concrete  about  6 
inches  in  thickness.  This  is  necessary  in  order  to  prevent 
the  tank  from  settling  at  one  end,  thereby  causing  a  strain 
on  the  pipe  fittings  which  would  cause  air  leaks  and  prove 
troublesome.    Two  coats  of  paint  are  recommended. 

The  Wayne  Oil  Tank  &  Pump  Co.  states  that  in  about  99 
per  cent,  of  the  cases  the  tank  is  simply  buried  in  the  ground 
and  that  a  much  better  way  is  to  spend  a  little  more  on  the 
installation  and  build  a  concrete  base  in  the  bottom  of  the  ex- 
cavation on  which  to  set  the  tank.  However,  according  to 
this  authority,  this  is  not  necessary  except  in  a  few  extreme 
cases.  The  nature  of  the  ground  and  the  conditions  under 
which  the  installations  are  made  govern  this  point  to 
extent.  A  tank  should  never  be  buried  in  cinders, 
sawdust  or  anything  else  that  has  a  tendency  to  create  an 
acid.  If  the  installation  is  to  be  near  the  coast  where  the 
salt  water  from  the  ocean  will  seep  into  the  opening  the  tank 
should  be  set  in  a  concrete  vault.  If,  on  the  other  hand,  the 
tank  is  to  be  set  in  ground  that  is  not  affected  by  any  of 
the  elements  named,  the  only  procedure  necessary  is  to  dig 
a  hole  and  bury  the  tank. 

2— The  sizes  of  piping  used  for  the  tanks  will  depend 
largely  on  the  size  of  the  tank  itself.  The  Cleveland  com- 
pany uses  a  2-inch  iron  pipe  opening  for  a  filler,  a  1-inch 
iron  pipe  opening  for  the  discharge  pipe  and  a  1-2-inch  iron 
pipe  for  vent.  The  Wayne  company  states  that  ordinarily 
the  size  of  the  suction  pipe  for  a  pump  will  be  1.25  inches. 


for 

Editor  The  Automobile: — As  a  mechanic  of  automobile 
work  I  would  like  to  have  a  little  information  on  the  sub- 
ject of  truing  up  crankshafts.  As  we  all  know,  this  is  not 
a  hard  job  when  you  have  a  crankshaft  grinding  machine 
or  a  lathe  for  which  you  have  the  proper  head  and  tail  stock 
attachments  for  throwing  your  shaft  out  of  center  to  turn 
the  connecting-rod  bearing.  It  often  happens  that  a  repair 
man  will  have  to  go  to  some  small  country  town  and  over- 
haul a  motor,  and  very  often  he  will  find  a  badly  scored  and 
cut  shaft,  and  almost  always  he  will  find  that  his  main,  gen- 
erally the  center  and  connecting-rod,  journals  are  out  of 
round.  I  have  found  them  out  of  round  as  much  as  .010  inch 
and  the  crankshaft  very  often  sprung,  this  being  more  so  in 
older  motors.  One  cannot  do  a  good  job,  or  one  that  wilt 
stand  up  with  the  shaft,  in  this  condition,  although  many 
men  who  call  themselves  repairmen  put  them  up  in  this 
condition,  and  they  wonder  after  the  car  has  run  a  few 
hundred  miles  why  the  bearings  already  pound.  Very 
natural— the  first  thing  that  I  do  in  a  ease  like  this  is  to 
take  a  file  and  micro-calipers  and  round  up  my  bearings. 
This  is  easier  said  than  done  for  it  is  almost  impossible  to 
get  a  perfectly  round  bearing.  Then  I  take  emery  cloth  and 
a  strap  and  work  out  the  file  marks,  then  finer  emery  cloth 
and  oil  and  polish  them.  This  all  takes  a  lot  of  time  and 
skill. 

Now  what  I  am  trying  to  get  at  is  this — do  you  know  of 
any  tool  or  method  that  will  accomplish  this  work?  It  should 
be  such  that  it  can  be  used  for  any  length  and  diameter  of 
bearing,  can  be  easily  carried  and  handled  and  still  do  a  good 
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job.  If  you  or  any  of  your  subscribers  do  know  of  any  such 
tool  I  wish  you  or  they  would  give  a  description  of  same 
and  that  you  would  publish  it  in  the  Rostrum  of  The  Auto- 
mobile. I  think  this  would  interest  more  than  only  myself 
and  be  of  great  help  to  many  of  us  in  our  work.  I  wish  the 
repair  men  would  make  more  use  of  thia  section  of  your 
paper.  I  know  it  would  help  to  solve  a  lot  of  our  hard  prob- 
lems and  make  it  better  for  us  all  around. 

Pittsburgh,  Pa.  A.  R.  T. 

— In  Fig.  4  is  illustrated  an  aligning  reamer  that  will 
take  care  of  this  work  for  you.    It  can  be  carried  about  in  a 

case  and  its  use  will  result  in  bearings  which  are  correctly 

«  ^ 

ivoreu . 

Dry  Batteries  Should  Be  Used 

Editor  The  Automobile:— I  have  a  1914  Regal  T  with 
starter  and  generator.  I  have  never  had  any  trouble  with 
the  storage  battery  of  any  kind,  but  have  had  a  good  deal  of 
trouble  with  the  four  ignition  dry  cell  batteries.  I  would 
like  to  know  whether  I  could  not  substitute  the  6-volt  storage 
battery  for  the  four  dry  cells,  possibly  using  an  extra  switch 
to  be  held  in  by  hand  when  starting  to  insure  against  the 
storage  battery  running  down  if  the  coil  switch  happened  to 
be  left  on? 

2— Would  the  difference  in  voltage  be  too  great  to  connect 
without  extra  resistance? 

San  Francisco,  Cal.  C.  P.  Griffin. 

— Rather  than  go  to  the  expense  of  a  storage  battery 
for  this  work,  it  would  be  probably  better  for  you  to  use  more 
batteries  and  connect  them  in  parallel.  The  quality  of  cur- 
rent from  the  storage  battery  would  be  apt  also  to  burn  out 
the  points  of  the  breaker  mechanism. 

2— The  difference  in  voltage  would  probably  be  quite 
noticeable  and  would  reeult  in  the  pitting  of  the  platinum 
points. 

Ohio  Law  for  Licensing  Chauffeurs 

Editor  The  Automobile: — What  examination  does  one 
have  to  pass  to  get  a  chauffeur's  license  in  Ohio? 

Scarboro,  Me.  L.  C.  H. 

—Section  6302  of  the  Ohio  automobile  law  states  that:  "A 
person  operating  a  motor  vehicle  as  a  chauffeur  shall  file  an 
application  for  registration  in  the  office  of  the  secretary  of 
state  accompanied  with  a  registration  fee  of  $2.  Such  ap- 
plication must  contain  the  name  and  address  of  the  applicant, 
a  statement  that  he  is  competent  to  operate  a  motor  vehicle, 
the  trade  name  and  kind  of  motor  power  of  vehicles  he  is 
competent  to  operate,  and  whether  or  not  such  applicant  has 
been  convicted  of  violating  a  provision  of  this  chapter,  or 
the  penal  statutes  relating  thereto,  giving  the  date  and  place 
of  such  conviction  and  the  provision  of  law  so  violated." 

Before  any  certificate  of  registration  is  granted  to  a 
chauffeur  in  the  state  of  Ohio,  according  to  section  6302  of 
the  Automobile  law,  the  applicant  shall  pass  such  examina- 
tions as  to  his  qualifications  as  the  secretary  of  state  shall  re- 
quire. The  secretary  of  state  shall  appoint  examiners  and 
cause  examinations  to  be  held  at  convenient  points  through- 
out the  state  as  often  as  may  be  necessary. 

Rattle  Conies  from  Idle  Pinion 

Editor  The  Automobile: — I  have  a  1914  Cadillac  and 
whenever  I  go  down  hill  with  the  clutch  out,  or  go  over  a 
rough  spot  with  the  clutch  out,  the  universal  joints  rattle. 
What  is  the  cause  of  this? 

2 — Can  this  be  remedied? 

Brooklyn.  N.  Y.  L.  W.  E. 

—Probably  the  rattle  does  not  come  from  the  universal 
joint  but  from  the  idle  pinion  on  the  rear  axle.  On  this  model 
Cadillac  there  is  a  two-speed  rear  axle  which  has  two  bevel 
pinions  constantly  in  mesh.  One  of  these  is  always  running 
idly  and  the  particular  gear  which  is  delivering  the  power 
from  the  motor  depends  upon  the  position  of  a  dog  clutch. 
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When  the  car  goes  over  a  rough  spot  with  the  clutch  out, 
there  is  a  tendency  for  the  drive  shaft  to  revolve  at  an  un- 
equal rate  of  speed  due  to  the  inequalities  of  the  road  with 
the  result  that  the  idle  pinion  is  alternately  thrown  back- 
wards and  forwards  against  the  bevel  gear  with  which  it 
meshes  thereby  giving  the  rattling  sound.  There  is  always  a 
certain  amount  of  back-lash  in  these  gears  and  the  amount 
of  noise  will  naturally  depend  on  the  amount  of  this  play. 
There  is  no  serious  side  to  this  as  the  noise  only  occurs  at 
rare  intervals  and  then  is  not  the  indication  of  something 
which  is  out  of  order. 

2 — It  will  be  unnecessary  to  replace  any  of  these  parts  but 
simply  to  have  the  gears  readjusted  bring  these  close  enough 
together  to  overcome  some  of  this  back-lash.  This  adjust- 
ment was  explained  in  the  instruction  book  shipped  with 
each  1914  Cadillac.  These  gears  will  run  satisfactorily  with 
a  back-lash  of  from  .004  to  .008-inch  only. 

Wants  a  Test  for  Platinum 

Editor  The  Automobile: — Some  of  the  worst  troubles  that 
the  repairman  must  meet  with  today  are  magnetos,  colls  and 
various  other  electrical  devices  in  which  someone  has  used 
imitation  platinum  contacts  in  place  of  genuine.  The  only 
way  we  have  of  judging  whether  the  contacts  are  real  plati- 
num or  not  is  to  file  them  level  and  if  they  pit  again  in  a  few 
hundred  miles  running  we  blame  the  contacts,  only  to  find 
occasionally  that  the  trouble  is  elsewhere. 

Can  some  chemist  give  us  a  simple  test  that  will  tell  us  the 
composition  of  the  contacts  or  at  least  whether  the  platinum 
content  in  high  or  not? 

New  Bedford,  Mass.  F.  S.  F. 

—The  acid  test  can  be  given  for  platinum  as  it  is  not  soluble 
in  nitric  acid,  hydrochloric  acid  nor  sulphuric  acid.  It  dis- 
solves, however,  in  nitro-hydrochloric  acid  combining  with  it 
to  form  the  add 

H,  PtCL 

Iridium  with  which  platinum  is  often  alloyed  is  not  soluble  in 
nitro-hydrochloric  acid  unless  it  is  in  a  very  finely  divided 
state. 

Formula  for  Liquid  Flow  Through  Jet 

Editor  The  Automobile: — In  The  Automobile  for  Febru- 
ary 4,  the  statement  is  made,  "If  we  have  a  jet  of  known 
dimensions  we  can  calculate  the  rate  of  air  flow  past  it  that 
will  be  necessary  to  withdraw  a  definite  quantity  of  gasoline 

Would  you  kindly  give  me  the  above  formula? 

Steelton,  Pa.  G.  P.  V. 

— The  basic  formula  for  the  flow  of  a  liquid  through  a  jet 
is  V  =  V2ffh.  Where  V  is  the  velocity  in  feet  per  second, 
0  the  acceleration  due  to  gravity  and  h  the  head  due  to  the 
difference  in  pressure. 


Fig.  A — An  aligning  reamer  made  for  tha  purpoae  of  properly  align- 
ing the  main  bearing*  In  repair  work 
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6-Volt  Single-Wire  Lighting  Leads 

Used  on  86  Per  Cent,  of  American  Cars — 
12- Volt  Used  on  10  Per  Cent  and  18- Volt 
Systems  on  3  Per  Cent. — Ford  Uses  8- Volt  Lamps 


THAT  practice  often  settles  mooted 
questions  is  proved  by  the  records 
of  lamp  and  electric  lighting  prac- 
tice as  now  in  vogue  among  American 
automobile  manufacturers.  At  the  re- 
cent meetings  of  the  Society  of  Automo- 
bile Engineers  the  question  of  the  6-  vs. 
12-volt  lighting  system  and  the  corre- 
sponding debate  on  whether  or  not  the 
lamps  should  be  single  or  double  con- 
tact have  taken  up  hours  of  the  valuable 
time  of  the  annual  sessions  of  the  so- 
ciety. A  study  of  the  accompanying 
table  shows  that  the  6-volt  system  pre- 
dominates, having  a  percentage  of  86. 


The  single  contact  is  also  far  in  the  lead, 
being  found  in  more  than  60  per  cent,  of 
the  installations.  The  typical  American 
car,  therefore,  will  have  a  6-volt  system 
with  a  single-point  contact. 

Voltage  Varies 

The  voltage  of  the  lamps,  as  far  a* 
rated  capacity  is  concerned,  varies  con- 
siderably, even  though  the  nominal  volt- 
age of  the  system  be  the  same.  Thus  in 
the  6-volt  system  the  use  of  7-volt  lamps 
is  quite  common.  Also  in  the  12-volt  sys- 
tem the  use  of  14- volt  lamps  will  be 
found  quite  usual  on   many  prominent 


makes.  The  multiple  of  7  carries  through 
the  entire  field,  the  corresponding  volt- 
tape  for  lamps  on  the  18-volt  system  be- 
ing 21. 

The  use  of  the  12-volt  system  has 
grown  slowly  since  its  inception  and  if 
the  examples  found  in  the  tabulation 
below  can  be  interpreted  to  cover  the  en- 
tire field,  it  is  now  used  on  approxi- 
mately 10  per  cent,  of  our  cars.  The  18- 
volt  system  is  used  on  3  per  cent.  The 
Ford  car,  due  to  its  unusual  generating 
apparatus,  requires  a  voltage  different 
from  any  of  the  other  cars  to  prevent 
the  lamps  from  being  blown  out  through 
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excess  pressure.  The  voltage  of  the 
Ford  lamps  is  therefore  8,  although  the 
nominal  rating  of  the  ignition  system 
voltage  is  6. 

Advantage*  of  Single  Wire 

The  advantages  of  the  single  wiring 
system  in  the  saving  of  wire  and  sim- 
plicity have  made  themselves  felt 
among  American  manufacturers  and  the 
time  is  rapidly  approaching  when  an  at- 
tempt to  secure  at  least  an  official  recom- 


mended practice  on  the  part  of  the  S. 
A.  E.  will  not  he  met  by  the  strenuous 
opposition  which  was  the  case  at  the  re- 
cent meetings  of  the  society.  It  is  to  be 
regretted  that  there  is  such  a  wide  vari- 
ation in  the  candlepower,  voltage  and 
ampere  ratings  of  the  lamps  now  used 
on  different  makes  of  cars  which  have 
electric  systems  of  the  same  characteris- 
tics in  other  particulars.  The  sockets 
most  often  used  are  shown  in  the  accom- 
tems.  has  given  ground  to  the  Kili  uav 


double  contact  type  A,  which  was  the 
most  popular  in  the  day  of  two-point  sys- 
tems has  given  ground  to  the  Ediswan 
single  point  type  shown  at  B.  The  new 
Bosch  types  are  shown  at  C  for  head- 
lights and  CI  for  side  and  tail  styles. 
The  latter  are  familiarly  known  as  the 
cartridge  type.  1>  is  the  candelabra  de- 
sign to  which  frequent  reference  is  made 
in  the  accompanying  table  and  E  is  the 
miniature  which  is  employed  for  speed- 
ometer lights  and  similar  purposes. 
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Uses  of  Formula  for  Dynamic  Flexibility 
as  Guide  to  Best  Spring  Results 

(The  Improvement  of  Spring  Systems — XI) 

By  m.  c.  K. 

THE  expression  for  "dynamic  flexibility,"  DF  —  nL  : 
(10  ±m),  it  wu  suggested  in  article  X  where  the 
term  was  developed  from  the  formula  for  the  period 
of  oscillation,  may  be  used  for  describing  in  one  breath  the 
properties  of  a  half-elliptic  automobile  spring,  by  inserting 
the  values  for  it  and  m  which  the  spring  dimensions  de- 
termine. It  was  understood  that  the  numerical  value  of  DF 
<  which  is  a  symbol  for  the  suggested  term,  "dynamic  flexi- 
bility," but  not  a  product  of  D  and  F)  is  the  same  as  that 
of  F,  which  is  the  inverse  of  /,  the  coefficient  of  flexibility. 
<F/=1).  and  that  the  value  of  nL  equals  that  of  P, 
which  is  the  maximum  permissible  load  of  the  spring  or,  in 
practice,  the  load  for  which  the  spring  should  be  dimen- 
sioned to  continue  to  work  within  its  elastic  limit  and  with 
deflections  pro  rata  with  loads;  also  that  L  is  the  static  load 
which  the  spring  is  actually  to  carry. 


CUah  with  Practice 

The  P  which  would  most  rationally  be  chosen  for  de- 
termining the  spring  dimensions  would  equal  the  static  load 
producing  the  utmost  permissible  deflection  of  the  spring  in 
the  use  of  the  vehicle,  but  in  practice  the  course  has  been 
followed  of  modifying  the  meaning  of  the  formula*  by  which 
the  spring  dimensions  are  determined  from  a  given  P,  or 
obversely,  with  the  result  that  P  has  become  nominally  the 
same  as  the  actual  static  load  L  multiplied  by  a  small  factor 
of  safety  ranging  from  1  1-2  to  2,  and  this  practice  seems 
to  have  influenced  spring  design,  by  making  it  appear  as 
if  a  suitable  automobile  spring  could  be  calculated  from  it* 
static-load  figure  and  the  desired  flexibility,  without  ref- 
erence to  the  large  working  capacity  required  of  a  spring  at 
high  vehicle  speeds.  According  to  these  methods  P  becomes 
rated  too  low  for  any  given  spring,  and  if  this  P  is  used 
in  the  formula  for  the  period  of  oscillation,  T,  the  value 
found  for  T  is  smaller  than  that  really  obtained  from  the 
spring.  And  the  friction  of  spring  leaves  also  increases  T 
in  practice,  so  that  the  discrepancy  between  the  period  by 
formula  and  that  of  reality  becomes  pronounced.  But  this 
can  be  obviated  by  establishing  a  sharp  distinction  between 
P  and  L,  choosing  P  according  to  the  severity  of  the  work 
and  returning  to  actual,  instead  of  doctored,  figures  for  S 
(tensile  strength)  in  the  American  formula  for  P  (spring 
strength)  and  for  kt.  (maximum  bending  stress)  in  the  cor- 
responding German  formula.  In  both  cases  the  modified  fig- 
ures were  adopted  to  get  springs  from  the  old  formulas  which 
would  be  strong  enough  for  automobiles; — as  further  referred 
to  in  another  column— but  for  looking  into  the  subject  with  a 
view  to  improved  practice  it  is  of  course  necessary  to  go 
hack  to  the  principles,  and  these  require  that  an  automobile 
spring  should  be  calculated  for  a  much  higher  load  capacity 
P  (namely,  for  the  static  equivalent  of  the  maximum  shock) 
than  that  indicated  by  it*  static  load.  In  the  expression  for 
DF  it  is  the  factor  n  whose  numerical  value  should  indicate 
the  severity  of  the  work  for  which  the  spring  is  intended, 
since  nL  =  P. 

If  a  spring  is  so  dimensioned  as  to  be  characterized  by 
I>1"     3  •  L  :  (10  t -3) ,  the  following  properties  are  there- 


-v    )  3.000  Y  0.00433 
>  12  X?  (1  —  0.20) 


by  made  known:  It  is  intended  for  a  load  of  1,000 
it  is  figured  for  a  safe  load  P  of  3,000  pounds;  ita  flexibility 
is  F  =  3,000  :  13  =  231  pounds  to  cause  a  deflection  of  1  inch, 
or  f  =  1  :  F  =  0.00433  inch,  being  0.433  inch  deflection  for 
each  100  pounds  of  load;  its  theoretical  period  of  oscillation 
would  be  120  to  the  minute  if  the  divisor  were  10  instead  of 
10-|-3,  and  it  is  lengthened  somewhat  in  this  proportion, 
making  perhaps  100  oscillations  per  minute  subject  to  fur- 
ther lengthening  by  friction.  More  accurately,  by  applying 
formula  for  the  period  of  oscillation, 

T  =  »  t/i^jL,  in  which  P  =  3,000  and  /  =  0.00433  :  12 

one  finds  T  to  be  about  0.57  second,  corresponding  to  106  os- 
cillations per  minute.  How  much  this  would  be  reduced  by 
the  friction  of  spring  leaves  and  vehicle  parts,  or  by  a  spring 
damper,  would  depend  on  the  details  in  these  elements.  If 
a  coefficient  of  friction  of  20  per  cent  could  be  assumed  the 
practical  length  of  period  T  might  be  found  directly  by  in- 
troducing it  in  the  formula,  making  this 

>  g  (1  —  0.20) 

It  is  further  known  that  a  spring  whose  DF  -  3X  1,000  : 
13  will  be  deflected  4.33  inches  from  molecular  equilibrium 
under  its  actual  load  of  1,000  pounds  and  will  have  a  range 
of  action  within  its  capacity  of  8.67  inches  additionally. 

Providing  Accessories  in  Advance 

While  this  manner  of  describing  spring  properties  de- 
pends for  accuracy  upon  using  a  formula  for  P  in  which  there 
are  no  fictitious  values,  it  is  perhaps  clear  that  the  general 
use  of  this  mode  of  description  would  soon  develop  empiric 
rules  for  the  selection  of  springs  for  different  classes  of 
vehicles.  It  might  become  recognized  that  a  fast  car's  spring 
suspension  should  be  made  to  correspond  to  DF  =  2L  :  20, 
that  of  a  delivery  wagon  to  4L  :  15,  that  of  a  truck  to  3L  :  lO. 
and  when  it  was  found  that  springs  corresponding  in  their 
dimensions  to  the  desirable  equation,  in  each  case,  would  be 
of  inconvenient  sire  and  that  it  would  be  necessary  to  use 
springs  of  different  dimensions,  the  problem  would  be 
squarely  put  of  supplementing  such  springs  with  devices 
calculated  to  bring  the  factors  n  and  m,  in  which  P  and  F 
are  implied,  into  conformity  with  the  requirements — in  ad- 
dition to  what  other  useful  function  such  devices  might  per- 
form. 

Helping  the  Designer 

In  any  practical  instance,  when  it  might  be  desired  to  use 
the  DF  formula  for  finding  out.  independently  of  previous 
practice,  what  condition  should  bo  materialized  in  the  spring 
system  of  a  vehicle  whose  working  conditions  arc  known,  P 
could  be  decided  upon  from  the  known  I.  and  the  desired 
flexibility,  in  conjunction  with  knowledge  of  the  maximum 
deflection  for  which  it  is  possible  to  provide  in  the  vehicle 
As  spring  dampers  can  always  serve  to  lengthen  the  period 
of  oscillation  and  to  strengthen  a  spring  against  shock  a 
suitable  compromise  of  the  figures  can  always  be  arrived  at 
by  shaving  n  and  10     m  to  relatively  low  values,  provided 
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it  is  not  static  overloads  which  are  mainly  to  be  feared. 
These  call  absolutely  for  a  large  n  and  large  range  of  action, 
or  else  for  springs  of  progressive  resistance. 

It  was  understood  that  testa  might  show  another  figure 
than  10  best  adapted  for  expressing  the  most  desirable  theo- 
retical period  of  oscillation  (meaning  by  "theoretical"  a 
period  which  will  be  lengthened  in  practice  by  friction),  but 
if  such  a  modification  should  be  found  advisable,  the  formula 
would  undergo  no  other  change  than  one  relating  to  the 
understanding  of  its  meaning.  The  new  figure,  be  it  11  or  12 
or  9,  would  simply  be  the  one  to  be  aimed  for,  the  one  which 
the  spring  dimensions  should  express,  or  which  should  be 
realized  by  the  combination  of  the  spring  and  auxiliary 

In  now  comparing  the  requirements  expressed  in  the 
formula  with  their  realization  in  the  spring  dimensions,  it 
is  necessary  to  see  that  the  dimensions  produce  the  correct  P 
and  the  correct  F  with  the  use  of  the  formula  P  =  Z  .  4Nof  - 
6/,  in  which  Z  is  a  factor  which  is  usually  termed  S  and  is 
taken  as  identical  with  the  tensile  strength  of  the  spring  ma- 
terial, hardened,  but  which  probably  should  be  taken  at  a 
somewhat  lower  value  where  alloy  steels,  for  springs,  are 
concerned;  a  suitable  figure  for  each  of  the  standard  spring 
steels  is  yet  to  be  ascertained  by  tests.  The  other  formula  to 
be  used,  and  in  which  the  variables,  6,  t  and  I,  have  to  be 
brought  to  the  same  values  as  they  hold  in  the  P  formula, 
is  that  for  flexibility,  usually  Fi  —  SC  -f-  4Et,  where  F  is  the 
deflection  caused  by  P  and  in  which  the  Z  value  found  suit- 
able for  the  P  formula  should  take  the  place  of  S.  Whether 
the  modulus  of  elasticity  of  the  material,  E,  should  also  be 
changed  for  alloy  steels  may  be  open  to  questioning. 

As  one  has  F,  :  P  =  1  :  F  or  F  =  P  :  F„  it  is  seen  that  the 
value  of  F  in  the  DF  expression  becomes  <Z4N6/'  .  4Et)  - 
(61  .  ZF)  =  (16N6f  .  E)  +6r.  in  which  Z  is  eliminated: 
as  it  should  be,  since  simple  flexibility  is  determined  inde- 
pendently of  the  strength. 

From  these  formulas  with  a  Z  value  only  slightly  smaller 
than  the  known  tensile  strength  of  the  spring  material — 
whose  tensile  strength  thus  must  be  known  to  the  auto- 
mobile manufacturer  if  he  shall  be  able  to  judge  by  this 
method  of  the  product  furnished  him  by  the  spring  maker — 
it  should  be  possible  to  form  an  idea  in  advance  of  how 
near  to  a  suitable  spring  suspension  it  is  possible  to  get  for  a 
given  vehicle  design  with  simple  half-elliptic  springs  and 
to  what  extent  it  should  be  necessary  to  supplement  such 
springs  with  other  devices  or  to  change  to  springs  of  a 
different  type. 

Unaided  Half-Elliptica  Doomed 

As  in  practice  half-elliptic  springs  made  to  take  care  of 
their  loads  properly  at  high  speeds  on  uncertain  roads 'are 
much  longer  and  heavier  than  it  is  desirable  to  have  them, 
in  consideration  of  other  factors  in  vehicle  design,  one  of 
the  most  practical  uses  for  the  DF  formula  should  be  that 
of  determining  the  nature  of  the  means  most  suitable  in 
each  case  for  getting  good  work  from  springs  which  are  not 
in  themselves  suitable  but  fit  the  design  and  the  popular 
expectations  of  the  appearance  of  springs.  As  a  rule  such 
springs  are  both  too  stiff  and  too  weak;  their  DF  \b  small 
because  n  is  small.  They  have  not  been  made  for  a  P  suf- 
ficiently much  larger  than  the  actual  static  load.  They  can 
even  then  have  the  right  period  of  oscillation — which  how- 
ever is  the  feature  which  if  wfong  can  be  most  easily  cor- 
rected by  dampers— but  the  n  value  will  show  that  they  will 
not  be  safe  springs  for  taking  care  of  large  oscillations,  and 
least  so  on  the  rebound.  In  springs  which  are  both  weak 
and  stiff,  both  n  and  10  ±  m  are  reduced  in  value,  and  the 
arithmetical  value  of  DF  therefore  remains  unchanged,  as 
it  must  do,  since  arithmetically  DF  means  only  simple  flex- 
ibility, while  it  shows  the  working  capacity  of  a  spring  and 


its  period  of  oscillation  when  its  component  factors  are  looked 
into  separately  and  in  their  mutual  relations. 

In  the  case  of  C-springs  and  platform  springs  it  is  evi- 
dently possible  to  figure  with  them  as  spring  units  producing 
a  single  P  and  a  single  F,  though  with  some  complications 
which  it  would  be  too  lengthy  to  enter  upon  here,  but  with 
regard  to  their  periods  of  oscillation,  the  element  enters  that 
the  quarter-elliptic  and  the  transverse  springs  may  be  made 
to  have  a  different  action  from  that  of  the  half-elliptic,  with 
the  purpose  of  breaking  up  the  periods  and  perhaps  accom- 
plishing greater  comfort  in  this  manner  for  certain  road 
conditions.  It  may  even  then  be  assumed  that  for  normal 
travelling  the  average  period  of  the  different  spring  elements 
should  come  close  to  the  same  figure  which  spells  one  con- 
dition for  comfort  with  plain  half-elliptic  springs. 

For  cantilever  springs,  on  the  other  hand,  a  different  DF 
formula  should  be  developed,  but  it  is  the  object  here  only 
to  indicate  in  a  general  way  a  method  for  designating  spring 
properties  which,  it  seems,  could  be  followed  up,  and  which 
has  been  lacking  in  the  past,  the  need  for  it  having  become 
urgent  only  in  the  case  of  automobile  springs,  of  which  so 
much  is  asked  while  the  limitations  of  weight  and  dimensions 
are  drawn  much  more  sharply  than  in  any  other  line  where 
springs  are  employed. 

Temporizing  Methods 

The  difference  in  the  German  and  the  American  methods 
in  calculating  springs  throws  some  light  on  the  indeflniteness 
in  both  proceedings,  arising  no  doubt  in  both  instances  from 
the  need  of  keeping  the  formulas  open  to  practical  modifica- 
tion so  long  as  spring  steels  and  automobile  requirements 
were  continually  undergoing  changes  whose  end  could  not  be 
seen.  But  these  methods  of  patching  the  formulas  up  with 
concessions  have  kept  spring  mechanics  outside  of  the  public 
ken  and  made  figuring  with  spring  problems  difficult 

The  manner  in  which  the  old  formula  for  safe  spring  load, 
with  S  for  the  tensile  strength  of  the  material  as  a  factor, 
has  here  been  made  to  answer  has  been  developed  by  bal- 
ancing the  new  and  severe  requirements  made  of  springs  in 
automobiles  against  the  new  and  better  spring  steel  proper- 
ties which  steel  makers  have  learned  to  turn  out.  By  tak- 
ing 80,000  pounds  to  100,000  pounds  for  S,  while  using 
steel  whose  tensile  strength  runs  up  to  at  least  160,000 
pounds  in  the  hardened  condition,  the  nominal  value  of  P  has 
been  kept  down  while  the  actual  carrying  capacity  of  a 
spring  with  given  dimensions  has  been  brought  nearer  to  the 
automobile  demands,  as  these  were  developed  in  practice. 

One  Compromise  Accusing  the  Other 

But  the  allowance  thus  made  still  does  not  compare  with 
that  made  in  German  tables  of  let  values,  which  are  given 
in  three  classes,  among  which  the  third  one  is  applicable  to 
automobile  springs  and  gives  figures  which  represent  only 
about  one-third  of  the  full  static  maximum  bending  stresses 
of  the  materials.  Figuring  with  these  tables  the  Germans 
should  thus  get  P  even  closer  to  L  than  is  done  here,  and  it 
may  perhaps  be  assumed  that  on  this  basis  they  may  be  able 
to  get  along  with  fewer  approximations  at  other  points.  As 
however  no  superiority  in  the  spring  equipment  of  German 
automobiles  is  observed  In  practice — all  relying  on  dampers 
and  auxiliary  springs — the  true  demand  is  for  a  sharp  dis- 
tinction between  P  and  L  values  rather  than  for  compromises 

Speaking  Terms  Wanted 

In  this  respect  it  seems  to  the  writer  that,  if  the  DF 
formula  were  developed  to  finality  by  experimentally  getting 
a  good  value  for  Z  and  another  for  the  desirable  period  of 
oscillation — which  is  here  provisionally  figured  as  expressed 
by  the  divisor  10 — much  would  have  been  done  for  getting 
on  speaking  terms  with  spring  properties  in  their  relations 
to  automobile  requirements. 
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341,250  Motor  Vehicles  in  United  Kingdom 

136.000  Are  Privately-Owned  Automobiles^  13 2, 000  Motorcycles— 4,500  Buses 
-36,500  Cabs— Of  32,250  Commercial  Vehicles,  11,700  Gasoline 
and  3.500  Steam  Trucks  Are  of  2  Tons  Capacity 


LONDON.  ENGLAND,  April  2— 
There  arc  341.250  motor  vehicles  of 
various  descriptions  in  use  in  the  United 
Kingdom,  according  to  an  estimate  given 
out  recently  hy  the  secretary  of  the  Good 
Roads  Board.  Of  these  machines,  ap- 
proximately 130,000  are  privately-owned 
automobiles,  132,000  are  motorcycles. 
4,600  are  omnibuses,  30.500  are  cabs  and 
the  remaining  32,250  are  motor  trucks  of 
various  type*  and  styles.  For  example, 
there  are  11.700  gasoline  machines  of 
over  2  tons  capacity  and  3,500  steam  ve- 
hicles in  the  same  class,  while  of  the 
17,050  commercial  cars  having  capacities 
under  2  ton?,  14,000  are  of  four-wheel 
construction  and  3,050  are  three-wheel 
types. 

Many  Motorcycle* 

It  is  specially  interesting  to  note  that 
the  motorcycles  in  each  one  of  the  divi- 
sions of  Great  Britain  are  nearly  equal 
in  number  to  the  privately-owned  auto- 
mobiles. For  example,  in  England  and 
WaleR  there  are  118,000  motorcycles  as 
compared  with  120,000  automobiles  while 
in  Scotland  the  total  of  12,000  motor- 
cycles comes  correspondingly  close  to  12.- 
500  of  the  larger  vehicles.  In  Ireland 
there  is  a  difference  of  1.000  there  being 
3,500  privately-owned  cars  and  2.500 
motorcycles.  The  causes  responsible  for 
this  condition  of  affairs  are  mainly  to  be 
found  in  the  high  cost  of  living  in  these 
countries  as  compared  with  the  United 
States  where  the  number  of  motorcycles 
is  in  much  smaller  proportion  to  the 
number  of  automobiles.  Another  factor 
in  favor  of  the  motorcycle  is  the  short- 
ness and  excellent  surface  of  roads  in 
Great  Britain  which  render  this  type  of 
vehicle  especially  satisfactory  for  serv- 
ice in  these  countries. 

England  and  Wales,  considered  to- 
gether, lead  Scotland  and  Ireland  in 
every  particular,  the  total  statistics  for 
England  and  Wales  being  300.750  ve- 
hicles as  compared  with  33.S50  for  Scot- 
land and  7,150  for  Ireland. 

England  and  Wales  I^ad 

Analyzing  the  total  statistics  into  the 
component  unit.*  by  country  we  find  thnt 
England  and  Wales  have  120.000  auto- 
mohiles  as  compared  with  12,500  for 
Scotland,  and  3,500  for  Ireland.  The 
percentage  of  motorcycles  is  overwhelm- 
ingly in  favor  of  England  and  Wales, 
their  118,000  making  a  formidable  show- 
ing against  the  12,000  for  Scotland  and 


M»p  of  Unites  Klnodom,  showing  number  of 
cart,  motorcycles  and  truck* 


2,500  recorded  for  Ireland.  In  the  om- 
nibus field  the  same  conditions  prevail, 


Sydney,  Australia,  March  15 — The 
total  numher  of  automobiles  in  New 
South  Wales  in  1914  was  10,001  as  com- 
pared with  7,041  in  1913,  according  to 
statistics  compiled  by  the  Motor  Traders' 
Assn.  of  N.  S.  W.  Since  May.  1914.  the 
number  of  privately  owned  automobiles 
has  increased  from  K.015,  while  commer- 
cial vehicles  have  increased  from  497  to 
585.  Taxicabs  numbered  230  as  com- 
pared in  May,  1914,  to  23S. 

New  registrations  in  1914  for  auto- 
mobiles amounted  to  3,293  and  for  com- 
mercial vehicles,  229.  Licenses  given  to 
automobile  drivers  amounted  to  5.597. 
The  total  number  of  licensed  drivers  in 


the  leading  countries  having  4,000  as 
compared  with  400  in  Scotland  and  100 
in  Ireland.  The  31,000  motor  cabs  in 
England  and  Wales  compare  with  6,000 
for  Scotland  and  500  for  the  Emerald 
Isle. 

Analyzing  Truck  Statistics 

Comparison  of  the  statistics  in  the 
commercial  vehicle  field  reflect  those 
found  in  the  passenger  vehicle  class, 
England  and  Wales  having  10,000  gaso- 
line trucks  of  over  2  tons  capacity  while 
Scotland  has  1,500  and  Ireland  200. 
Steam  vehicles  in  lesser  proportion  ke«p 
approximately  the  same  ratio,  those 
over  2  tons  capacity  numbering  3,250  for 
England  and  Wales  while  Scotland  has 
but  200  and  Ireland  only  fifty. 

England  and  Wales,  the  leading  coun- 
tries have  12,000  four-wheelers  while 
Scotland  has  1,750  and  Ireland  but  250. 
Three-wheelers  are  used  in  England  and 
Wales  to  the  extent  of  2,500  whereas  in 
Scotland  there  are  500  of  these  machines 
as  compared  with  fifty  in  Ireland. 


1914  was  10.05R,  of  which  377  were  taxi- 
cab.    Complite  statistics  follow: 
New  Registration*  for  1914 

1  -  .........   3  **  (»  1 

Mnn.rrv, W  rlrlers  ;  ;  ] 

Motor  Vehicle* 

Commercial'  vehicles' ,0'?JJ 

Motorcycles   -  iii 

Taslcai...   "...'.i:',  'III 

Driver*  Registered 


Estimate  of  Motor  Vehicles  in  Use  in  the  United  Kingdom  in  February, 
1915,  Excluding:  Those  Sent  to  the  Continent  for  Army  Use 


England  and 
Glass  of  Vehicles  Wale, 
Automobiles   120.000 

Scotland 
12.500 
1  2,000 
400 
5.000 

3.500 
2,500 
100 
500 

United 
Kingdom 
136.000 
132.000 
4.500 
36.500 

MOTOR  TRUCKS  OVER  2  TONS  CAPACITY 

1.500 
200 

200 
50 

11.700 
3.500 

TRI  CKS  UNDER  2  TONS  CAPACITY 

  12.000 

  2.500 

1.750 
500 

250 
50 

14.000 
3.050 

33.850 

7.150 

311,250 

N.S.W.  Cars  Increase  2,360  in  1914 
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Louis  Coatalen,  Sunbeam  engineer,  at  wheel  of  Indianapolis  racer 

THE  two  Sunbeam  cars  which  will  compete  in  this  year's 
500-mile  contest  at  the  Indianapolis  Bpeedway  on  May 
29  will  be  similar  in  general  design  to  the  cars  built 
by  this  company  for  the  French  Grand  Prix  at  Lyons  last 
J«j|y.  The  four-cylinder  motor  has  a  bore  of  3.7  inches  and 
stroke  of  6.2  inches,  giving  271  cubic  inches  piston  displace- 
ment, or  well  under  300,  and  is  of  the  extremely  high- 
speed type.  There  are  two  camshafts 
arranged  right  over  the  valves,  which 
are  located  directly  in  the  cylinder 
heads;  no  rockers  are  used,  but  the 
rams  operate  the  valves  through  short, 
straight  push  rods  of  extreme  lightness. 
To  each  cylinder  there  are  four  valves, 
and  they  are  so  light  that  springs  of 
only  moderate  strength  are  required, 
this  being  in  strong  contrast  to  the 
heavy  springs  that  would  be  necessary 
for  a  pair  of  valves  giving  the  same 
area  of  opening  as  the  four  small  ones. 
The  camshafts  are  driven  by  a  train  of 
spur  gears  contained  in  a  case  on  the 
front  end  of  the  cylinder  block,  ball 
hearings  being  used  to  simplify  the 
lubrication. 


Sunbeams  for  Indianapolis 

1 6  Overhead  Valves  —  Two  -  Piece  Ball 
Bearing  Crankshaft — Special  Steel  Piston 


drawing  and  it  is  made  entirely  of  steel.  In  the  center  of 
the  head  a  "leg"  is  inserted,  the  lower  extremity  resting 
upon  the  center  of  the  piston  pin,  the  idea  of  this  being  to 
carry  off  heat  from  the  piston  head  as  well  as  to  support  it. 

In  the  chassis  there  ore  no  departures  from  standard  Sun- 
beam practice.  The  clutch  is  a  cone,  faced  with  woven  fab- 
ric, the  gearset  provides  four  speeds  and  the  rear  axle  is 
bevel  driven.  There  is  a  differential,  as  experiment  on  the 
track  and  on  the  road  has  shown  that  the  solid  type  of  rear 
axle  is  dangerous  to  the  driver  if  a  rear  tire  should  deflate. 
The  springs  take  the  drive  and  are  half  elliptic,  and  very 
long,  the  brakes  being  in  accordance  with  European  prac- 
tice— one  on  the  transmission  and  a  pair  of  expanding. 

Last  year's  cars  showed  a  maximum  of  about  110  miles  an 
hour  on  Brooklands  track  and  no  doubt  this  will  be  at  least 
equalled  in  the  new  racers. 

I'orporato  to  Drive 

J.  Porporato  will  drive  one  of  the  cars  and  is  now  at 
Krooklands  preparing  his  car  for  the  500-mile  race.  There 
is  a  possibility  of  Jean  Chassagne  being  released  from  mili- 
tary service  in  France  to  drive  the 
other  machine.  Other  candidates  for 
the  second  car  are  Arthur  Duray, 
Mathis  and  Hornstead. 


I 


Sunbeam  type  of  steel  piston 


Paris.  April  2 — Rene  Thomas,  win- 
ner of  the  Indianapolis  500-mile  race 
last  year,  has  secured  an  option  for 
the  purchase  of  the  Delage  grand  prix 
racers.  One  of  the  Peugeot  1914 
Grand  Prix  racers  built  under  the  300 
cubic  inches  piston  displacement  rule 
has  been  shipped  to  the  New  York 
branch.  This  machine,  which  is  doubt- 
less intended  for  Oario  Rcsta,  is  the 
only  1914  Peugeot  which  has  left  the 
factory. 


Two- Piece  Crankshaft 

For  the  crankshaft  ball  bearings  are 
used  also,  and  the  shaft  is  made  in  two 
halves  to  permit  the  easy  mounting  of 
the  center  hearing.  Lubrication  of 
these  bearings  is  easy,  of  course,  and 
the  only  points  requiring  special  care  in 
this  respect  are  the  connecting-rods. 
For  taking  oil  to  these  under  some 
pressure  a  ring  is  attached  to  each 
crank  web  and  oil  is  squirted  into  the 
channel  thus  created.  From  one  side 
of  the  ring  a  hole  is  drilled  through 
the  crankpin  so  lubricant  is  delivered 
to  the  bush  by  centrifugal  force.  The 
pressure  induced  when  the  motor  is 
running  fast  is  quite  considerable.  The 
oil  is  fed  by  air  pressure  from  a  dash- 
board tank  and  returned  thereto  by  a 
pump  which  keeps  the  crankrase  al- 
ways empty. 

The  type  of  piston  favored  by  the 
Sunbeam  engineer  is  shown   in  the 


Intake  side  of  Sunbeam  motor  for  Indianapolis  race.    Note  duplex  carbureters 
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Left — Front  of  Empire  for  1916.     Right — Side  view  of  touring  car.    Note  rrountlng  of  (mall  lampa  on  headllghta  In  both  view  a 

1916  Empire — Larger  High-Speed  Motor 

Various  Detail  Refinements  But  No  Radical  Alterations  From 
1915  Model — Main  Features  Continued 


MOST  conspicuous  of  the  changes  in  the  Empire  car 
for  1916  is  in  the  motor  which  now  has  an  increased 
bore,  this  being  3  7-8  inches  as  against  3  3-4  inches. 
There  is  no  change  in  the  stroke  which  remains  4  1-2  inches, 
but  the  larger  bore  adds  14  cubic  inches  to  the  cylinder  dis- 
placement, the  actual  volumes  being  212  cubic  inches  in  the 
new  model  as  against  198  for  1915.  The  valves  are  1  5-8 
inches  in  diameter,  measuring  across  the  port  and  just  be- 
neath the  valve  head,  so  the  intake  and  exhaust  parages 
have  each  a  cross  sectional  .^^^^^^^^^^^^^^^ 
area  of  over  2  square  inches. 
The  peak  of  the  horsepower 
curve  is  reached  at  2,200 
r  p.m.  and  at  this  speed  the 
gas  velocity  through  the 
valve  port  will  be  a  trifle 
over  166  feet  per  second, 
which  is  distinctly  on  the 
low  side.  This  low  velocity 
means  that  the  cylinder  will 
get  a  full  charge  up  to  quite 
high  speeds  and  accounts  for 
the  high  power  peak,  which 
is  also  assisted  by  the  use  of 
light  reciprocating  parts. 

A  peculiarity  of  the  motor 
is  the  great  length  of  the , 
valve  guide,  which  should 
guard  against  air  leaks 
when  the  car  has  seen  long 
service.  The  valve  springs 
are  small  and  readily  acces- 
sible, while  they  are  inclosed 
separately  in  brass  cases  in- 
stead of  being  behind  a  com- 
mon plate  covering  all  eight. 

It  may  be  seen  in  the 
drawing  on  this  page,  and 
also  in  the  photographs  on 
page  681,  that  the  camshaft 
is  contained  in  a  side  plate 
which  also  holds  the  push 
rods,  so  the  whole   of  the 


End  section  through  1916  Empire  motor,  ehowlng  how  entire 
valve-operating  mechanism  Is  detachable  aa  the  camshaft  Is 
contained  In  a  aide  plate  which  also  holds  the  puah  roda.  A 
•eparate  plate  covers  the  camahaft  driving  chain 


valve-operating  mechanism  is  detachable  from  the  crankcase 
of  the  motor.  A  separate  plate  gives  access  to  the  chain 
which  is  used  for  driving  the  camshaft. 

Another  point  to  be  observed  in  the  photographs  is  the 
ample  size  of  the  pipes,  both  water  and  gas  manifolds  being 
of  exceptional  diameter.    Although  the  steering 
£  wheel  has  been  brought  from  the  right  to  the  left 

[V«-</|     side  of  the  motor,  it  has  been  found  possible  to  ac- 
commodate the  steering  gear  without  rendering  the 
valves  difficult  to  reach,  as 
can  be  seen   in   the  chassis 
drawings,  page  682. 

Lubrication  is  cared  for  by 
a  plunger  pump  driven  off 
the  camshaft,  and  located  at 
the  rear  end  thereof.  This 
maintains  the  level  of  oil  in 
dip  troughs  beneath  the  con- 
necting-rods, by  sending 
lubricant  to  sight  feeds  on 
the  dashboard,  whence  it 
passes  to  the  main  crank- 
shaft bearings  and  overflows 
to  the  gutters.  It  should  be 
observed  that  the  filtering 
screen  is  easy  to  remove  for 
cleaning,  and  the  oil  pump 
too,  can  be  taken  off  very 
readily  in  the  unlikely  event 
of  the  necessity  to  clean  or 
inspect  it. 

Single-l'nit  Starter 

For  ignition,  starting  and 
lighting  a  Remy  single  unit 
apparatus  is  used,  this  fol- 
lowing the  practice  of  last 
year,  and  it  may  be  supposed 
that  this  continuance  shows 
that  the  Remy  outfit  has 
proved  itself  well  capable  of 
maintaining  satisfactory  per- 
formance.   The  gear  ratio  of 


Digitized  by  Google 


April  IS,  1915 


THE  AUTOMOBILE 


681 


the  motor-generator  with  the  crank- 
shaft is  approximately  three  to  one 
and  the  maximum  armature  speed  is 
therefore  fairly  high;  it  must  rise  to 
8,000  r.p.m.  when  the  motor  is  turn- 
ing at  its  maximum. 

Needless  to  say,  the  momentum  of 
the  armature  at  such  high  speeds  is 
considerable  and  a  sudden  shutting  off 
of  the  motor  will  cause  the  energy 
stored  in  the  armature  to  be  delivered 
to  the  crankshaft  flywheel  fashion. 
This  means  that  the  chain  which  con- 
nects the  two  parts  is  liable  to  have 
stresses  in  alternating  directions  im- 
posed upon  it,  and  when  a  chain  is 
used  under  such  conditions  its  life  is 
lengthened  when  the  tension  is  main- 
tained at  a  degree  sufficient  to  pre- 
vent the  slack  side  from  developing 
sufficient  looseness  to  permit  "thrash- 
ing." In  order  to  make  it  easy  for 
any  owner  to  care  for  this,  the  elec- 
trical machine  is  mounted  on  a  rocking  base.  Again  turning 
to  the  section  of  the  motor,  it  can  be  seen  that  the  motor- 
generator  rests  on  a  platform  and  is  gripped  thereto  by  a 
spring  steel  band  and  clamping  bolt.  This  band  draws  the 
machine  down  upon  the  platform  and  also  pulls  it  against 
the  side  of  the  crankcase  where  it  encounters  the  end  of 
the  adjusting  bolt  A.  With  the  band  clip  slacked  off,  the 
chain  can  be  tensioned  by  turning  the  bolt  A  which  has  a 
lock  nut  to  fix  it  when  the  right  position  is  found. 

Single  Plate  Clutch 

For  the  clutch  a  single  plate  pattern  is  used  the  spring 
pressure  being  applied  through  a  system  of  multiplying 
levers  that  give  the  desired  degree  of  thrust  without  the 
need  for  a  heavy  clutch  pedal  action.  The  flywheel  spigot  is 
a  ball  bearing  and  the  revolving  part  of  the  clutch  could 
scarcely  be  made  lighter,  so  it  is  to  be  assumed  that  the 
operation  of  changing  gear  is  extremely  easy.  It  is  usually 
found  that  ease  of  gear  shifting  varies  almost  directly  with 
the  weight  of  the  clutch,  though  this  is  not  a  universal  law. 

Three  forward  speeds  are  provided  by  the  gearset  which 
bolts  directly  to  the  crankcase  and  the  clutch  is  inclosed  corn- 


Right  aide  of  1916  Empire  unit  power  plant,  showing  mounting  of 
Remy  motor. generator  and  Ignition  system 


Left    aide   of    Empire    motor,   showing    mounting    of  cartureter, 
arrangement  of  manlfolde  and  accessibility  of  valvea 


pletely  and  runs  in  oil.  It  may  be  mentioned  that  the  clutch 
surfaces  are  alternate  steel  and  fabric,  which  is  rather  un- 
common in  a  lubricated  clutch,  but  it  ought  to  prevent  the 
tendency  to  stick  which  is  sometimes  found  in  metal-to-metal 
clutches  when  the  oil  is  cold. 

The  gear  ratios  are  thirteen,  eight  and  four  to  one  re- 
spectively, but  the  reverse  is  extra  low,  being  no  less  than 
sixteen  to  one.  The  rear  axle  is  of  Weston- Mott  construction, 
having  a  finger  nut  adjustment  for  the  service  brake  bands, 
which  is  accessible  very  readily  by  merely  putting  a  hand 
between  the  spokes  of  the  rear  wheel.  Thus  the  brakes  can 
be  taken  up  in  a  few  moments  and  without  the  use  of  any 
tools. 

To  support  the  driveshafts  in  the  axle,  Hyatt  heavy-duty 
bearings  are  employed,  and  a  New  Departure  double  row  is 
situated  behind  the  differential  to  support  the  thrust  from 
the  plain  type  bevel  gear. 

Brakes  Are  Special  Feature 

Shown  in  the  chassis  drawings  and  also — to  a  larger  scale 
— in  a  separate  illustration,  is  the  equalizing  mechanism  for 
the  brakes  which  has  been  cared  for  particularly.  From  the 
pedal  and  from  the  emergency  lever  are  a  pair  of  straight 
rods  running  direct  to  the  centers  of  balance  beams  on  the 
axle.  The  latter  are  sufficiently  long  to  give  real  compensa- 
tion and  there  is  plenty  of  surface  on  the  extremities  which 
enter  the  final  brake  levers.  The  levers  themselves  are  also 
on  the  long  side,  so  rapid,  easy  action  and  plenty  of  power 
should  be  characteristics  of  this  brake  system. 

Three-Unit  Assembly  Method 

Assembly  of  the  chassis  is  carried  out  on  a  three-unit 
system.  Frame,  springs  and  front  axle  make  one  unit;  the 
power  plant  with  the  steering  gear  and  pedals  makes  the 
second,  while  the  rear  axle  is  the  third.  For  the  power  plant 
there  is  a  bearer  on  the  front  cross  member  of  the  frame,  and 
two  points  of  attachment  to  the  side  rails,  these  being  in 
line  with  the  clutch  casing.  At  these  points  are  two  bolts 
only,  one  on  each  side,  and  a  couple  more  attach  the  outboard 
end  of  the  steering  gear.  Thus  it  is  easy  to  see  that  the 
power  plant  goes  into  the  frame  with  very  little  trouble  in 
fitting.  Attachment  of  the  rear  axle  and  the  connection  of 
the  driveshaft  present  no  special  points,  but  there  are  very 
few  bolts  to  be  inserted  in  order  to  make  a  complete  chassis 
from  the  three  main  components. 

Two  minor  points  that  are  noteworthy  are  the  location  of 
the  battery  in  a  place  where  it  can  be  inclosed  completely 
and  yet  be  readily  accessible,  and  the  strong  construction  of 
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Detail  of  brake 
the  deslon  of  this 
of  long 


mechanism  on  the  1918  Empire,  a  feature  of 
The  two  straight  brake  rods  run  to  the  centers 
Is  plenty  of  surface  on  th» 


Section  through  the  single-plate  clutch  used  on  tha 
1916  Emolre.  showing  one  of  the  systems  of  multiplying 
The  clutch  surfaces  are  alternate  steel  and 


the  corner  plates  which  attach  the  rear  springs  to  the  frame; 
both  these  features  can  be  seen  in  the  chassis  views,  page  682. 

Few  Changes  in  Body 

In  the  bodywork  there  has  riot  been  much  change.  An  in- 
crease in  wheelbase  from  108  to  112  inches  allows  more  room 
in  the  tonneau  and  the  smooth  lines  of  the  body  are  improved 
a  little  by  the  slight  addition  to  the  length  overall.  Th« 
body  eauinment  is  on  standard  lines,  with  a  one  person  too 
and  quick  action  curtains. 

Stanweld  demountable  rims  are  now  standard  fittings,  t«- 
frether  with  a  Stewart  speedometer  and  the  usual  kit  of 
small  things,  but  the  lamps  are  distinctive  and  quite  new.  A* 
mav  be  seen  in  the  front  view  of  the  car  at  the  head  of  this 
descriDtion,  each  headlight  has  a  small  separate  lamp  abov* 
it  and  the  casings  are,  of  course,  integral.  The  list  price. 
S97B.  includes  a  spare  rim,  and  the  tires  are  32  by  3  1-2 


Front  Wheel  Drive  Design 


are  such  that  the  two  universals  are  at  equal  distances  on 
either  side  of  the  pivot  and  all  sliding  takes  place  on  the 
nuts  of  the  outer  joint  which  is  within  the  hub  cap. 

It  should  be  noticed  that  the  road  wheel  is  detachable,  be- 
ing held  up  on  a  conical  hub  shell  by  a  ring  of  bolts. 

As  shown  the  wheel  is  arranged  to  be  driven  through  a 
spur  gear,  the  upper  pinion  being  on  one  of  the  shafts  from 
a  differential  located  centrally  upon  the  front  axle,  but  the 
patentee  also  shows  that  this  is  not  an  essential  part  of  the 
design,  since  it  is  possible  to  attach  the  inner  universal  to- 
the  differential  shaft  direct. 


THERE  have  been  many  designs  for  front  wheel  driving 
and  the  subject  is  one  that  has  formed  a  basis  for  many 
patents.  Of  these  one  of  the  most  recent  is  of  British  origin, 
and  has  for  its  purpose  the  minimization  of  the  troubles  at- 
tendant upon  the  use  of  very  short  universally  jointed  shafts 
It  is  well  known  that  the  effect  of  a  single  universal  joint 
is  to  produce  variations  in  the  velocity  ratio  of  two  shafts 
which  it  connects,  unless  these  shafts  are  in  line  axially.  Bv 
dividing  the  angular  deviation  between  two  joints  this  dif- 
ference in  ratio  can  be  reduced  in  extent,  and  also  the 
amount  of  work  thrown  on  each  joint  is  less  than  half  that 
which  would  have  to  be  done  by  a  single  joint. 

The  idea  illustrated  is  to  have  a  front  wheel  hub  contain- 
ing a  central  pivot  and  one  of  the  two  universal  joints  lo- 
cated within  the  hub  cap  while  the  other  is  at  an  equivalent 
distance  inwards  of  the  steering  pivot.  Connecting  the  two 
is  a  short  shaft  with  splined  ends  which  allow  it  to  telescope 
within  the  universal  pins  for  the  attachment  of  the  joint  pins, 
splines  are  not  used  as  slides.    The  proportions 


Digitized  by  Google 


684 


THE  AUTOMOBILE 


April  15.  1915 


Twin  Machines  for  Packard  Rear  Axles 


A PAIR  of  twin  machines  take 
care  of  the  axle  work  on 
Packard  cars.  One  \b  for  drilling 
and  the  other  is  for  milling  and 
by  their  use  considerable  time  is 
saved  in  the  completion  of  the 
front  axle.  The  speeds  of  the  two 
machines  are  very  nearly  equal  al- 
though the  operations,  of  course, 
differ  essentially.  The  time  re- 
quired to  drill  the  axle  is  18  min- 
utes, to  mill  it  takes  19  minutes. 
In  addition  to  this,  the  setting-up 
time  must  be  included  in  the  esti- 
mate but  with  a  new  jig  which  has 
just  been  designed,  it  requires  only 
2  minutes  to  mount  the  axle  in 
either  machine. 

The  drilling  machine  is  of 
special  interest  in  that  it  not  only 
does  the  actual  drilling  work  but 
also  takes  care  of  the  taper  ream- 
ing. Thus,  the  machine  actually 
does  the  work  of  drilling  and 
reaming  and  when  an  axle  has  left 
it,  there  is  no  further  work  of 
this  nature  to  be  done.  With  the 
ordinary  multiple-spindle  drill  it 
would  be  necessary  to  perform  two 
or  three  operations  on  each  axle 
and  the  time  required  would  prob- 
ably  be   about    four    times  that 


The  Packard  milling  machine  hat  four  cutters  In  operation  at  the  tame  time,  two  of  tne>m 
being  double  and  In  reality  having  two  cutting  eurfaces  giving  a  total  of  tlx  cuts  at  a  time.  The 
axle  la  placed  In  a  fixture  on  the  table  of  the  machine  and  the  milling  cutters  set  In  operation. 

The  time  required  to  mill  the  axle  le  IV  minutes 


To  drill  the  axle  requires  IS  minutes.  With  the  new  Jig  which  It  now  employed  It  only 
require*  2  mlnutet  to  mount  the  axle  In  the  machine.  The  drilling  operation  not  only  Includes 
the  actual  drilling  but  alto  the  taper  reaming 


necessary  with  this  combined  drill- 
ing and  taper  reaming  outfit. 

The  milling  machine  haa  four 
cutters  in  operation  at  the  same 
time,  two  of  them  being  double  cut- 
ters in  that  they  have  two  cutting 
surfaces  which  are  actually  en- 
gaged in  one  operation.  The  work 
done,  therefore,  is  virtually  that 
accomplished  by  six  cutters  as  six 
separate  cuts  are  made  in  one  op- 
eration. As  shown  in  the  accom- 
panying illustration,  there  is  an 
especially  arranged  fixture  on  the 
table  of  the  machine  which  need 
only  be  clamped  in  place  before 
setting  the  machine  in  motion. 

These  machines  require  but  one 
attendant  apiece  and  the  work  is 
so  carefully  timed  that  the  work- 
men is  not  permitted  to  allow  any 
appreciable  lapse  of  time  between 
the  finishing  of  one  axle  and  the 
commencement  of  work  on  the  next 
The  machines  do  not  require  as 
much  space  as  many  other  milling 
and  drilling  machines  designed 
for  the  same  work  and  further- 
more, are  practically  automatic  in 
their  action,  giving  results  of  de- 
sirable uniformity  and  working  at 
desirable  cutting  speeds. 
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1  500  member*  of  the  Sheldon  Axle  oY  Spring  Co.  Relief  Ann.  with  their  famllle*  who  attended  the  aecond  annual  entertainment  and 

■ocial  sen  Ion  of  the  organization 


Welfare  Work  Gains  in  Sheldon  Plant 

Axle  &  Spring  Co.'s  Relief  Assn.  Comprises  75  Per  Cent, 
of  Employees — Has  $7,000  in  Treasury 


TOTAL,  receipts  of  $17,920.63  and  expenditures  of  $11.- 
173.78  with  a  surplus  fund  on  hand  of  $7,000  is  the 
record  of  the  Sheldon  Axle  4  Spring  Co.  Relief  Assn. 
for  the  8  years  in  which  it  has  been  in  existence.  At  the 
annual  meeting  held  early  this  month  the  secretary's  report 
showed  receipts  for  the  past  year  of  $2,178.48,  the  death  and 
tick  benefits  paid  to  members  or  their  families  having  been 
$1,256.35,  leaving  a  surplus  for  the  year  $923.13.  At  the  time 
of  this  meeting  the  balance  in  the  treasury  was  $6,74(3.75  and 
the  Sheldon  company  donated  $253.25  to  make  an  even  $7,000 
of  which  $5,000  is  invested  in  securities  netting  an  annual 
income  of  $300,  which  is  equivalent  to  100  memberships  pay- 
ing 25  cents  monthly  dues  on  which  there  is  no  possibility  of 
having  to  pay  any  sick  or  death  benefits. 

75  Per  Cent,  of  Employees  Are  Members 

At  the  present  time  the  membership  of  the  association  com- 
prises approximately  75  per  cent,  of  the  employees  of  the 
■Sheldon  organization.  The  dues  are  50  cents  per  month  for 
the  first  year  and  25  cents  per  month  thereafter.  Sick 
benefits  are  paid  at  the  rate  of  $6  a  week  for  12  weeks  and 
$3  for  the  following  8  weeks  or  $96  in  1  calendar  year.  Death 
benefits  are  $100  for  a  member  of  the  association;  $25  for 
the  death  of  his  wife  and  $15  for  the  death  of  a  member's 
child  between  the  ages  of  5  and  14  years. 

1.300  al  Annual  Entertainment 

The  association  holds  an  annual  entertainment  and  social 
Mssion  each  spring  for  the  employees  of  the  company  and 
their  families,  the  cost  of  the  entertainment  being  defrayed 


by  the  company.  At  the  second  annual  function  of  this  char- 
acter held  March  25  approximately  1,500  employees  and 
their  families  were  in  attendance.  On  the  first  Saturday  of 
August  every  year  the  association  holds  an  annual  picnic 
and  field  day  at  which  various  athletic  events  are  contested, 
suitable  medals  and  prizes  being  given  to  the  winners. 

Officers  of  the  Relief  association  are  elected  yearly  and 
are  as  follows:  President,  James  Marshall;  vice-president, 
Wilbur  Sprung;  treasurer,  C.  A.  Ide;  secretary,  E.  A.  Jones; 
auditors,  Howard  Davis,  L.  P.  Holdsworth  and  Harry  Hem- 
street, 

An  Automobile  Course  for  Women 

Milwaukee,  Wis.,  April  10— To  meet  the  demand  of  the 
growing  class  of  women  motorists  in  Milwaukee  for  a  course 
of  instruction  in  the  construction,  care,  operation  and  main- 
tenance of  the  modern  motor  car,  Prof.  E.  M.  Barrows,  Mil- 
waukee district  representative  of  the  University  Extension 
Division  of  the  University  of  Wisconsin,  who  is  in  charge  of 
the  course  established  last  fall,  has  arranged  for  a  new  course 
of  ten  lectures  exclusively  for  women.  The  men's  course  is 
now  in  its  second  series,  because  of  the  demand  that  it  be  re- 
peated. The  woman's  course  will  be  given  each  Friday  after- 
noon at  4  o'clock  for  10  consecutive  weeks.  The  men  meet 
each  Monday  evening  at  8  o'clock.  The  courses  are  given  in 
the  University  Extension  Building,  471  Van  Buren  street, 
Milwaukee.  Experts  of  the  State  university  engineering  col- 
lege staff  conduct  the  work  and  all  were  formerly  connected 
with  motor  car  or  parts  factories.  The  work  laid  out  for  the 
women  students  does  rot  include  actual  operations  that  might 
soil  hands  or  clothes. 
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New  York's  Speedway 

WITH  the  assurance  that  Greater  New  York  is  to 
have  a  2-mile  automobile  speedway,  the  East 
gives  promise  of  coming  back  to  its  own  in  the  racing 
field,  and  Long  Island,  the  cradle  of  automobile  rac- 
ing in  America,  may.  within  the  near  future,  be  the 
setting  for  some  of  the  greatest  speedway  races  in 
the  world.  Since  the  abandonment  of  the  Vanderbilt 
Cup  race  years  ago  there  has  been  constant  senti- 
ment that  Greater  New  York  is  one  of  the  best  popu- 
lation centers  for  sporting  contests  of  this  nature  and 
that  the  automobile  industry  is  suffering  an  annual 
loss  by  not  having  some  contest  for  its  8,000,000  of 
population. 

Unfortunately,  the  financing  of  the  new  speedway 
is  largely  controlled  by  Wall  street  interests  local  to 
New  York  as  well  as  allied  financial  interests  from 
Chicago.  To  date  the  automobile  industry  has  taken 
little  part  and  it  is  somewhat  of  a  reflection  on  those 
who  have  made  their  money  in  the  industry  that  they 
have  not  more  generally  assisted  in  the  promotion  of 
the  speedway.  The  Indianapolis  speedway,  entirely 
backed  by  the  automobile  industry,  is  typical  of  local 
patriotism  and  industrial  pride ;  whereas  New  York, 
with  its  overwhelming  Wall  street  interests  and  its 
minimum  of  automobile  representation,  would  have 
lietter  represented  the  magnitude  of  the  industry  in 
Greater  New  York  if  the  automobile  element  had 
been  considerably  higher. 

Sheepshcad  Bay  speedway  should  prove  of  ines- 


timable value  to  the  automobile  industry,  not  only 
as  a  national  advertisement,  but  further  as  affording 
a  great  testing  ground  in  the  midst  of  8,000.000  pop- 
ulation. American  manufacturers  cannot  overlook 
the  opportunity  that  such  a  speedway  offers  them. 
It  should  prove  one  of  the  great  show  stands  of  the 
world,  and  with  a  management  as  impartial  as  can 
be  had  only  the  best  interests  of  the  industry  will 
served  by  this  enterprise. 

High     Motor  Speed 

IN  THE  AUTOMOBILE  today  commences  a  short 
series  of  articles  on  the  design  of  high  speed 
motors,  written  by  one  who  has  had  long  experience 
among  the  racing  automobile  firms  of  Europe.  On*- 
need  not  agree  with  all  his  deductions,  but  his  fact? 
are  incontestable.  This  series  are  particularly  valu- 
able, because  they  not  only  help  engineers  who  wish 
to  make  high  speed  motors  of  their  own,  but  serve 
to  prove  that  what  we  are  now  calling  high  speed 
is  a  snail  to  an  express  train  in  European  practice 
Perhaps  there  is  nothing  useful  in  piston  speed? 
of  3,000  feet  per  minute.  Perhaps  this  striving  after 
huge  power  for  displacement  volume,  which  has  been 
the  main  characteristic  of  European  automobile  de- 
velopment during  the  past  10  years,  is  now  being 
brought  to  an  absurd  extreme.  It  must  be  remem- 
bered, however,  that  this  could  have  been  said  am 
time  the  past  8  years,  and  that  the  average  engine 
as  made  here  today  is  a  long  way  ahead  in  volumetric 
efficiency  as  compared  with  the  European  motor 
of  a  few  years  back.  We  may  not  have  moved  so 
far  as  the  French  extremists,  but  we  have  been 
moving  their  way  all  the  time. 

It  is  always  interesting,  and  generally  useful,  to 
know  "how  it's  done."  Mr.  Gerster  tells  us  this  in 
the  most  lucid  language,  and  the  mechanical  man 
who  has  no  professional  interest  will  find  that  Mr. 
Gerster  holds  his  attention  none  the  less. 

Die  Castings 

ZINC  base  die  castings  are  not  satisfactory  for 
water  pump  housings.  All  die  cast  metal  is  of  a 
more  or  less  brittle  nature  and  the  zinc  in  the  alloy 
is  very  easily  affected  by  water  which  causes  it  to 
corrode  and  deteriorate.  It  is  this  deterioration 
which  is  the  chief  cause  of  the  castings  giving  out. 

The  use  of  die-castings  is  an  economy  because  it 
cuts  down  machine  work.  The  castings  can  be  made 
in  the  finished  state  almost  as  cheaply  as  the  rough 
casting  in  bronze  or  some  similar  material  and  then 
is  finished  without  the  necessity  of  further  machining 
work.  The  reason  that  the  majority  of  pump  .jackets 
are  die-cast  is  because  they  can  be  made  cheaply  and 
accurately  that  way.  On  account  of  the  fact,  how- 
ever, that  these  jackets  and  water  pumps  are  made 
of  a  zinc  base  alloy  which  is  porous  in  the  first  place 
and  subject  to  rapid  corrosion  in  the  second,  they  are 
out  of  place.  Higher-priced  alloying  substances,  such 
as  tin  and  copper,  with  perhaps  antimony,  are  advo- 
cated by  many  as  satisfactory,  and  surely  would  re- 
sist the  inroads  of  water  to  a  much  better  extent  than 
the  zinc  base. 
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The  fact  that  some  manufacturers  have  made 
thousands  of  successful  die-cast  part*  for  pump 
housings  shows  that  if  the  proper  mixture  is  put  into 
the  metal,  it  will  stand  up,  but  it  requires  more  than 
merely  sending  out  broadcast  for  prices  and  then 
selecting  the  cheapest  material  regardless  of  actual 
value.    To  make  die-castings  as  they  should  be  re- 


quires more  time  and  more  expensive  alloys  than  it 
does  to  turn  them  out  rapidly  from  cheaper  alloys. 
Zinc  rapidly  deteriorates  in  water  and  the  result  of 
the  use  of  a  zinc  alloy  where  actual  contact  exists 
with  the  water  is  the  rapid  disappearance  of  the  zinc 
content,  leaving  the  shell  of  metal  behind  which  soon 
crumbles  under  the  slightest  stress. 


Important  Work  for  S.  A.  E.  in  Detroit 

Eleven  of  Fourteen  Standards  Divisions  to  Report 


VTEW  YORK  CITY,  April  lit— Eleven  of  the  fourteen 
IN  divisions  or  sub-committees  of  the  standards  committee 
of  the  Society  of  Automobile  Engineers  will  submit  reports 
which  will  be  either  final  or  of  progress  at  the  coming  session 
which  will  be  held  in  Detroit  on  April  22. 

Among  the  most  important  communications  which  wiU  be 
made  to  the  committee  next  week  are  those  of  the  Electrical 
Equipment  Division,  Iron  and  Steel  Division,  Electric  Vehi- 
cle, Research  Division,  Springs  Division,  Miscellaneous 
Division,  Carbureter  Fittings  Division  and  some  of  the  sub- 
committees of  these  divisions. 

The  Electrical  Equipment  Division  will  report  on  the 
proper  limitations  of  headlights  in  the  city.  In  some  of  the 
cities  ordinances  have  been  passed  defining  permissible 
glare  of  headlights.  The  S.  A.  E.  committee  will  attempt  to 
set  forth  the  conditions  of  proper  car  illumination,  particu- 
larly on  the  relatively  dark  streets  and  parks  found  in  many 
of  the  large  cities.  Tests  will  be  made  of  some  of  the  dim- 
ming, shading  and  screening  devices  now  on  the  market,  as 
illustrating  the  principles  under  consideration.  It  is  also 
the  intention  to  refine  further  the  standards  of  bulb  bases, 
sockets  and  connector  plugs  for  the  sake  of  better  inter- 
changeability  and  consequent  improved  operation.  In  ad- 
dition, the  possibility  of  standardizing  the  arrangement  of 
engines  for  attaching  starting  motors  will  be  taken  up. 

Iron  and  Steel  Report  Expected 

New  data  are  expected  from  the  Iron  and  Steel  Division 
on  the  physical  properties  of  S.  A.  E.  alloy  steels,  as  well  as 
further  recommendations  as  to  specifications  of  steel  castings, 
and  the  vanadium  minimum  limit  in  vanadium  steels.  It  hus 
been  suggested  that  a  standard  tooth  form  for  silent  chains 
be  adopted.  The  importance  of  this  is  reulized  by  ear  manu- 
facturers using  more  than  one  muke  of  chain.  As  it  is  now, 
it  is  absolutely  necessary  for  them  to  have  differently  cut 
•sprockets  for  each  make  of  chain,  to  get  proper  results.  It 
would  be  of  great  advantage  if  the  chain  makers  would  adopt 
some  standard,  and  a  report  as  to  the  feasibility  of  doing 
this  will  be  made  at  the  coming  meeting  of  the  standards 


The  need  of  coordinated  design  and  production  of  electric 
as  well  as  gasoline  vehicles  is  appreciated.  The  Electric  Ve- 
hicle Division  of  the  society  made  a  report  involving  funda- 
mental considerations  last  January,  but  this  report  was, 
owing  to  the  development  of  a  marked  difference  of  opinion 
among  the  engineers,  referred  back.  A  revised  report  will  be 
made  this  month  on  speed  and  mileage  ratings,  motor  voltage, 
efficiency  tests  of  solid  tires,  and  number  of  cells  in  standard 
battery  equipment. 

A  subject  of  considerable  economic  value  which  is  under 
consideration  by  the  Research  Division  of  the  standards 
committee,  is  that  of  Up  drill  sizes.  A  common  saying  in 
regard  to  taps  is  that  1M)  per  cent,  break  instead  of  wear  out. 
This  means  not  only  large  tap  expense  hut  expensive  delay 
in  getting  new  taps  and  resetting  machines,  and  the  costly 
processes  used  to  remove  broken  taps  and  the  expensive 
pieces  rendered  useless  by  having  broken  tap-ends  left  in  or 
having  the  tap  holes  spoiled  in  an  attempt  to  remove  the 
taps.  This  waste  is  almost  wholly  unnecessary,  being  avoid- 
able by  properly  designed  taps  and  proper  sizes  of  tap  drill 
holes.  There  are  many  arguments  in  favor  of  a  tap  drill  list 
which  can  be  applied  in  automobile  practice  generally.  The 
Research  Division  has  now  in  preparation  an  extensive  series 
of  tests  to  be  conducted  with  tapped  holes  of  varying  depth 
of  thread,  and  test  pieces  of  different  steels  with  R.  A.  E. 
and  V.  S.  S.  threads  cut  thereon. 

The  Research  Division  will  also  report  finally  on  the  mat- 
ter of  a  vehicle  taxation  formula. 


One  of  the  most  complex  elements  of  car  construction  is 
leaf  springs. 

The  Springs  Division  is  now  formulating  for  consideration 
at  the  Standards  Committee  meeting  at  Detroit  aext  week,  a 
report  on: 

1     Nomenclature  of  cantilever  sprlUKi- 

-    IVM  of  parallelism  of  eye*  and  muster  leaf  ot  l.-t,f  spring 
.Modificati.  n  <,f  ,>«•  ami  holt  lol.-r.iin-.'  for  leaf  splines 

I.  l-'r.-irn.  hi  a.  k.  ts  for  l.-af  spnnK* 

■  ■.  Nul8  for  H|H  iiiK  .-hps  of  l.-af  springs 

»'.    Moiliih-.ttu ,n  of  .-enter  l».|t  standards  for  l.-af  spring* 

7   Width  of  springs  for  pleasure  am'  commercial 

V  (.'.'liter  holt  nut*  of  leaf  rpihie*. 

•'    la  lil-th.  op. 'iiir.u,  .  li  .  of  spring  clip*  of  leaf 
1*1    Si'a'  lllK  of  clips 
I  1    1  'rcssiirc  blocks 

The  Miscellaneous  Division    will  report  on: 

1.  I>lmer,s;on»  of  piston  mi*  einm« 

-,  I  low-          hi.*.-  <  lamps  for  cooking  s>  »Mi>* 

1-'  ,n         I  •  I!      ,  -l 
).   IMiiu-imoIis  of  ii. .i  haiii.all\  .lliv.  n  air  pumps 

Six.-.*  of  „  r.  »  »  ami  holt*  for  us.    In  mount inK  dash-board  fit 

tlnjta, 

Position  of  iiuimIk  i-  on  motors 
7.  Thread  tolerance, 

>.    INiltiT   |MII   SIZ.  S 

1    Speed. .111.       -ill  l\  i  shaft  ,  tills 

It  has  developed  that  there  are  a  great  many  unnecessary 
and  immaterial  dimensional  differences  in  piston  ring  widths 
und  thicknesses.  Standard  sixes  of  hose  and  hose  clamps 
will  be  of  great  advantage.  There  is  need  for  specifying  a 
list  of  flat  fan  belt  widths  which  would  reasonably  be  used, 
und  of  setting  forth  the  permissible  variation  in  these  widths, 
the  hitter  being  an  apparently  simple  but  not  clearly  under- 
stood point.  It  has  been  stated  that  in  the  mounting  of  dash 
fittings  one  diameter  of  screw  or  bolt  with  a  specified  style 
of  head  and  pitch  and  thread  is  sufficient.  With  regard  to 
the  position  on  a  motor  of  its  number,  it  has  been  found  that 
in  the  case  of  stolen  cars,  it  is  important  that  the  police  shall 
know  where  to  look  for  the  number  of  the  motor,  which  for 
this  purpose  should  obviously  be  at  an  easily  seen  place.  This 
is  an  example  of  advisable  recommended  practice  which  is 
important  in  one  way,  while  very  trivial  in  another 

Thread  Tolerance  I'naettled 

The  matter  of  thread  tolerance  of  machine  screws  and 
bolts  is  one  that  has  never  been  settled,  largely  for  the 
reasons  that  different  grades  of  work  require  different  stand- 
ards in  this  connection,  and  that  in  any  case  an  accurate 
method  of  thread  measurement  must  be  devised,  this  measure- 
ment involving  several  variables. 

It  is  expected  that  after  settling  on  a  list  of  sizes,  the 
Miscellaneous  Division  will  report  that  instead  of  carrying 
200  cotter  pin  sizes  in  stock  as  is  now  frequent  practice, 
twenty  should  suffice  for  any  car  manufacturer. 

There  appears  to  be  no  good  reason  why  the  shaft-ends 
of  speedometer  drives  furnished  by  the  various  instrument 
manufacturers,  should  not  be  standard,  so  as  to  interchange 
on  a  given  make  of  car. 

Several  features  of  carbureter  fittings  have  been  standard- 
ized by  the  S.  A.  E.  Subjects  now  tiefore  the  Carbureter 
Fittings  Division  are: 

Knhaast  manifold  hot-air  taekt'l*  for  rarburcter  .tuiiicctloii 
i.j-ln«'h  and  r*s-lneh  carbureter  ontb-i  conm-clion* 
J1.. -imli  ami  3-Inch  curb-ureter  flange. 

1'n'ifoi  m  dimension*  from  center  to  face  of  side-nutlet  .  u  hut  .  t.-rs 

Macao.  China,  March  10 — The  Hingkee  Auto  Garage, 
this  city,  desires  to  receive  offers  from  automobile  parts 
manufacturers  for  the  opening  of  connections  in  China. 
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Court 

Kardo  Axle  Suit 

Holds  Co.  Is  Not  Lawfully 

Organized  Under  Laws  of  Ohio 
as  10r;  of  Stock  Is  Not  Paid  In 

CLEVELAND,  O.,  April  13— Special  Te U g ratn— Judge 
John  H.  Clarke,  in  the  United  States  district  court,  has 
dismissed  the  patent  infringement  suit  of  the  Kardo  Co. 
against  Henry  J.  Adams,  dealing  as  the  Reo  Motor  Sales  Co. 
His  opinion,  sixteen  pages  long,  held  the  Kardo  Co.  not  law- 
fully formed  under  the  statutes  of  Ohio. 

Judge  Clarke  pointed  out  that  innuendoB  at  the  Febru- 
ary hearing  prompted  him  to  make  investigation  of  the  or- 
ganization. 

"Articles  of  incorporation  for  the  Kardo  Co.  were  signed 
February  21,  1914,  by  five  men  who  are  members  of  the  law 
firm  of  the  organization." 

The  decision  reads:  "Each  subscribed  one  share  of  stock; 
one  subscribed  as  trustee  of  the  American  Ball  Bearing  Co. 
for  995  shares,  payable  $9,500  in  cash  and  $90,000  by  trans- 
fer of  patents  bv  the  American  Ball  Bearings  Co.  to  the 
Kardo  Co. 

"The  Ohio  laws  differ  from  the  laws  of  mBny  states  in 
that  the  mere  filing  of  articles  of  incorporation  in  due  form 
does  not  create  a  corporation,  notwithstanding  the  provi- 
sion that  a  certified  copy  of  articles  shall  be  prima-facie  evi- 
dence of  its  existence.  The  law  requires  that  10  per  cent, 
of  the  stock  be  paid  in.   This  was  not  done. 

"While  there  is  no  disposition  on  the  part  of  the  court  to 
impute  actual  or  intended  fraud  to  the  parties  engaged  in 
this  enterprise,  yet  the  law  of  the  case  is  not  different  from 
what  it  would  be  if  such  were  the  fact." 

The  suit  was  brought  by  the  Kardo  Co.  substituting  for 
the  American  Ball  Bearing  Co.,  in  action  against  Henry  J. 
Adams,  former  representative  for  the  Reo  Motor  Car  Co., 
and  dealing  locally  as  the  Reo  Motor  Sales  Co.  The  Kardo 
Co.  charged  infringement  of  Patent  No.  792,690  issued  to 
Alanson  P.  Brush,  of  Detroit,  by  the  use  of  a  compensating 
mechanism  termed  a  floating  spider  in  the  bevel  gear  of  the 
rear  axle  on  Reo  cars.  Last  month  Judge  Clark  ordered  a 
reopening  of  the  suit,  as  the  first  step  in  a  further  investiga- 
tion into  the  organization  and  purpose  of  the  Kardo  Co. 

Cadillac  Files  Appeal  on  Austin  Two-Speed  Axle 
Decision 

CINCINNATI,  ().,  April  10— An  appeal  was  filed  in  the 
United  States  Circuit  Court  today  by  the  Cadillac 
Motor  Car  Co.,  Detroit,  and  John  M.  Van  Ixjon,  agent  of 
the  Cadillac  company  in  Kalamazoo,  Mich.,  against  the  de- 
cision rendered  January  8,  in  Grand  Rapids.  Mich.,  by  United 
States  District  Judge  C.  W.  Sessions,  who  held  that  the 
Cadillac  company  had  infringed  the  two-speed  axle  patent 
of  Walter  S.  Austin,  of  the  Austin  Automobile  Co.,  of  that 
city. 

Walter  S.  Austin  started  his  suit  against  the  Cadillac 
company  and  its  Kalamazoo  agent  in  July,  1914,  claiming 
that  the  Detroit  manufacturer  was  Infringing  upon  patent 
No.  1,091.618,  which  was  issued  to  him  March  31,  1914, 
concerning  two-speed  axles. 

In  his  decision  rendered  January  8,  Judge  Sessions  held 
the  Austin  patent  claims  to  be  valid. 

It  is  probable  that  the  Cincinnati  case  will  not  come  up 
for  hearing  until  fall. 


u.  s. 


w 


sion  in  favor  of  the  Hcas-Bright  Mfg.  Co.  and  refused  the 
motion  for  rehearing  as  to  the  right  of  an  accounting  made 
by  Fichtel  and  Sachs. 

The  suit  was  brought  in  1913  by  the  Hesa-Bright  Mfg.  Co., 
of  Philadelphia,  and  the  Deutsche  Waffen  und  Munitions. 
Fabriken  of  Germany,  against  Hedwig  Fichtel  and  Jurist 
Sachs  doing  business  under  the  firm  name  of  Fichtel  &  Sachs, 
charging  infringement  of  the  Conrad  patents  Nos.  822,7^4 
and  838,303  covering  the  use  of  a  continuous  race  in  a  ball- 
bearing. Judge  McPherson.  of  the  U.  S.  district  court  in 
Philadelphia,  handed  down  a  decision  in  favor  of  Fichtel 
and  Sachs  in  December,  1913,  but  on  the  appeal  the  circuit 
court  of  appeals,  Philadelphia,  reversed  this  decision  and 
gave  the  verdict  to  the  Hcss-Bright  Co.  holding  the  Conrad 
patent  to  be  valid  and  infringed  by  the  F.  &  S.  bearing. 

Overland  Declares  an  Extra  5  Per  Cent  Dividend 
on  Common  Stock 

XTKW  YORK  CITY,  April  14— The  Willys-Overland  Co., 
IN  Toledo,  O.,  has  declared  the  regular  quarterly  dividend 
of  1  1-2  per  cent,  on  the  common  stock  and  in  addition  a  5 
per  cent,  stock  dividend.  Both  dividends  are  payable  May  1 
to  stockholders  of  record  April  22. 

The  company  since  its  incorporation  in  November,  1912,  has 
paid  7  per  cent  on  its  preferred  stock  and  6  per  cent,  reffu- 
larly  on  its  $20,000,000  common  stock.  Furthermore,  in  Au- 
gust, 1913,  an  extra  cash  dividend  of  5  per  cent,  was  de- 
clared on  the  - 


Court  Denies 

in  Rearing  Suit 

ASHINGTON.  D.  C,  April  12— An  attempt  to  bring  the 
case  of  the  Hess-Bright  Mfg.  Co.  and  Deutsche  Waf- 
fen und  Munitions  Fabriken  against  Hedwig  Fichtol  and 
Ernst  Sachs  before  the  United  States  Supreme  Court  for  re- 
view and  determination  by  petition  for  a  writ  of  certiorari 
has  been  denied  by  the  Supreme  Court  of  the  United  States. 
Thin  undoubtedly  marks  the  termination  of  this  suit. 

It  will  be  remembered  that  the  United  States  circuit  court 
of  appeals  for  the  third  circuit  last  month  affirmed  its  deci- 


Michisran  Castings  Declares  200%  Dividend 


Detroit,  Mich.,  April  11— A  dividend  of  200  per  . 
the  stockholders  of  the  Michigan  Steel  Castings  Co.,  has 
authorized  by  the  directors.  It  represents  a  part  of  the 
earnings  of  the  concern  since  it  was  founded  8  years  ago,  and 
during  which  time  the  profits  were  not  distributed  in  order 
to  build  up  the  business.  The  capital  stock  will  now  be  in- 
from  $90,000  to  $210,000. 


Detroit,  Mich.,  April  12— The  J.  W.  Murray  Mfp.  Co.. 
which  makes  car  specialties,  has  declared  a  dividend  of  100 
per  cent  and  increased  its  capital  stock  from  $60,000  to 
$200,000.  Recently  a  one-story  brick  addition  40  by  lfiR 
feet  was  completed,  and  now  a  further  increase  in  the  size 
of  the  plant  is  contemplated. 


Market    Reports   for    the  Week 

NEW  YORK  CITY,  April  14 — Market  prices  thin  week 
were  more  or  less  steady  with  the  exception  of  a  few 
in  the  metal  markets  where  tin  was  unsettled  yesterday  and 
lead  was  dull  and  weaker.  Both  coppers  were  strong  but 
dull.  Tin  this  week  went  up  $7.50  per  100  pounds,  one  of 
the  largest  gains  shown  by  this  metal.  Prices  in  thiB  metal, 
however,  fluctuated,  the  highest  price  being  quoted  on  Fri- 
day, when  it  reached  $59.00,  after  which  a  drop  and  then 
another  rise  and  drop  occurred,  the  closing  price  on  Tues- 
day being  $56.00.  Lead  went  down  2  1-2  cents  per  100  pounds. 
Rubber  experienced  a  fractional  gain  of  1-2  cent  Tire  scrap 
went  down  1-2  cent.  There  were  no  changes  in  the  oil  and 
lubricant  markets.  We«k'» 
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Overland  Electrifies 


TOLEDO,  O.,  April  9 — An  improvement  of  much  impor- 
tance to  the  automobile  industry  has  been  installed  at 
the  Willys-Overland  factory,  Toledo.  This  company  recently 
closed  what  is  probably  the  largest  industrial  contract  for 
electric  power  ever  riven  to  a  central  station.  The  contract 
calls  for  the  electrification  of  sixteen  large  enamelling  fur- 
naces bavins:  a  volume  of  48,000  cubic  feet  and  a  capacity 
of  140  tons  of  enamelled  product  every  10  hours.  The  work 
put  through  the  ovens  consists  of  various  sizes  and  Bhapes  of 
steel  parts.  With  the  4,600  horsepower  previously  required 
from  the  same  station,  the  new  furnaces  will  make  the  total 
now  used  by  the  Overland  company  approximately  10,000 
hcrsepower  load.  According  to  electrical  engineers,  this  in 
fully  as  large  as  the  total  power  required  for  lighting  a  city 
of  225.000  inhabitant*. 

One  Oven  in  Operation. 

One  of  the  ovens  which  has  been  in  operation  for  several 
months  has  given  results  far  superior  to  any  previously 
obtained  by  the  Overland  company,  which  formerly  used 
gas  in  the  place  of  electricity,  as  nearly  all  other  automo- 
bile manufacturers  are  doing. 

The  equipment  of  the  ovens  makes  them  almost  entirely 
automatic  in  operation.  When  the  oven  is  loaded  the  closing 
of  its  doors  automatically  throws  a  switch  which  turns  on 
the  current.    A  pyrometer  which  can  be  adjusted  to  operate 


Enamelling  Ovens 

at  any  desired  temperature  rings  a  bell  when  the  proper 
degree  of  heat  is  reached,  thus  notifying  the  attendant,  and 
also  automatically  turning  off  the  current. 

With  the  elimination  of  flue  gases  usually  found  In  enamel- 
ling ovens,  the  work  is  said  to  be  made  cleaner  and  smoother 
and  that  a  brighter  finish  is  given  to  the  materials.  Dirt  and 
spots  attendant  upon  the  gases  have  disappeared  and  the 
necessity  for  ventilation  has  been  reduced  to  a  minimum, 
reducing  air  currents  and  the  possibility  of  picking  up  dust 
which  may  find  its  way  into  the  ovens  and  cause  a  slight 
flaw  in  the  work. 

50  IVr  t  ent.  Gain  in  Efficiency 

The  volume  of  work  which  can  be  accomplished  with  the 
new  installation  is  almost  half  again  as  great  as  was  possible 
with  the  old  equipment.  This  makes  possible  a  proportionate 
reduction  in  the  cost  of  enamelling  each  unit. 

The  installation  of  electrically-heated  ovens  is  said  not 
only  to  increase  the  manufacturing  efficiency  of  the  plant 
but  also  to  do  away  with  all  of  the  hazards  attendant  upon 
the  work.  The  fire  danger  is  entirely  eliminated,  explosions 
are  done  away  with  and  the  safety  of  the  attendants  is 
assured.  The  non-oxidizing  heat  cannot  scald  the  operator 
and  the  heat  of  the  surrounding  atmosphere  is  materially  de- 
creased, making  the  working  quarters  entirely  comfortable. 
These  better  conditions  are  reflected  in  a  higher  grade  of  work. 


Automobile  Securities  Quotations 


N' 


•EW  YORK  CITY,  April  l.-,— Securities  this  week  con- 
tinued their  skyward  movement.    The  biggest  day  of 
the  year  occurred  on  Friday,  when  many  new  high  price* 
were  made  with  over  1,000,000  transactions,  the  biggest  pub 
lie  buying  in  2  years. 

Tire  issues  showed  the  largest  gains  for  the  week.  Fire- 
stone common  went  up  1"  points,  reaching  the  high  mark  of 
46fi;  Goodyear  common  went  up  20  points,  closing  at  240; 
Goodrich  common  rose  8  1-4  points  while  its  preferred 
showed  a  gain  of  3  points;  Kelly-Springfield  common  went 
up  9  points  and  its  second  preferred  gained  7  points;  Miller 
Rubber  common  closed  at  a  15-point  gain;  Swinehart  closed 
at  !>0  with  a  gain  of  10  points  for  the  week  and  U.  S.  Rubber 
common  rose  7  3-8  points. 

Receipts  of  large  war  orders  by  the  automobile  manufac- 
turers had  a  lot  to  do  in  the  large  gains  made  by  several  of 
the  automobile  stocks.  International  Motors  caused  consider- 
able surprise  in  Wall  street  when  its  securities  found  an 
open  market  on  the  Curb.  Its  common  rose  it  points  and  it:; 
preferred  14.  General  Motors  continues  to  rise,  this  week 
showing  a  gain  of  18  3-4  points  on  its  common  and  16  1-2  on 
its  preferred.  The  common  has  been  the  stock  on  which  the 
public  interest  has  centered.  Just  1  year  ago  that  stock  sold 
at  37  3-8,  compared  with  25  for  1913.  Before  the  end  of 
1914  it  reached  99.  F.arly  this  year  par  was  crossed;  a  week 
ago  the  price  was  120;  yesterday  144  3-4  was  reached. 
That  means  an  advance  of  over  100  points  in  a  year. 

Willys-Overland  common  this  week  rose  to  129  1-2  at  a 
gain  of  4  1-2  points.  Studebakcr  made  a  gain  in  its  common 
of  5  3-4  points.  Both  Reo  stocks  made  small  gains.  Chalmers 
closed  at  a  gain  of  14  points  in  its  common  and  2  points  in 
its  preferred. 

In  the  Detroit  quotations  every  stock  with  the  exception 
of  Packard  preferred,  showed  gnins.  General  Motors  and 
Continental  Motor  common  showed  the  largest  changes,  the 
former  16  points  and  the  latter  10. 

In  the  inactive  stocks  Canadian  Ford  showed  a  rise  of  50 
points. 
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Pa.  Bill  To  Double 
License  Fees 

Taxes  According  to  Horsepower- 
Dealer's  Tags  Also  Doubled  and 
Solid  Tire  Vehicles  Affected 

HARRISBURG,  PA.,  April  D — A  bill  has  been  introduced 
by  Representative  Lipschutz,  Philadelphia,  which  will 
double  automobile  license  fees.  This  bill  taxes  according  to 
horsepower.  The  following  table  shows  the  present  and 
proposed  automobile  fees. 

I'llOI'i  iSKM  I'KKSKNT 

Under  2»  hp   , ....  t ! "  |r. 

from  20  to        hp  ...        20  In 

Kr..m  *6  to  M  hp  ;tn  15 

More  than  .".n  h.p   II  20 

For  solid  tire  vehicles,  excepting  traction  engines,  the 
proposed  and  present  rates  are: 

I'ltol'OSKU  PltKSKNT 

I^'sk  than  J,0m>  pouniN   .  >I» 

M..r.'  th.ui  4.m«h>  hut  fcw.  th.ii.  '..iiimi  10 

From  r.,000  tu  10,000  i>.»u»hIk  -1" 

Kr<un  111.0(10  to  1S.0O0  puuntln   »" 

Krom  IJ.1KM1  to  2«.<"ii>  |m>uik1k    SO  -•' 

On  vehicles  weighing  less  than  10,000  pounds  trailing 
after  an  automobile  or  solid  tire  vehicle  a  fee  of  is  pro- 
posed bv  the  bill  against  ?3  under  the  present  act.  Trailers 
weighing  between  10,000  and  2.1,000  pounds  must  pay  a  fee 
of  ?10  against  the  present  fee  of  $5. 

The  cost  of  dealers'  tags  is  doubled  to  ?20. 

Senator  Mills  yesterday  introduced  another  bill  in  the 
Senate  which  provides  that  in  any  civil  proceeding  for  injury 
done  by  an  automobile  the  register  number  displayed  on  the 
vehicle  shall  be  prima  facie  evidence  that  the  owner  was 
operating  it. 

If  he  shall  prove  at  the  hearing  that  he  was  not  operating 
it  and  reveal  the  name  of  the  person  actually  operating  it- 
then  the  register  number  evidence  is  removed  and  the  burden 
of  proof  shifted. 

Want  to  Double  Fees  in  Michigan 

Lansing,  Mich.,  April  H — There  seems  to  be  no  end  in  the 
desire  of  legislators  to  find  the  automobile — and  whoever  and 
whatever  is  connected  or  related  to  it— as  the  one  means  of 
securing  more  money  to  the  state,  the  city  or  the  county. 
The  latest  proposed  new  tax  was  introduced  today.  This 
hill  provides  for  the  doubling  of  the  automobile  tax  fees, 
and  does  not  exempt  automobiles  from  local  taxation.  The 
license  fee  for  automobiles  would  thereby  be  $t>  instead  of  $3; 
chauffeurs'  licenses  would  be  $3  instead  of  $2;  manufacturers' 
licenses  are  to  be  sold  at  $20  instead  of  $10  and  for  dupli- 
cate licenses  the  charge  is  to  be  $3  instead  of  $2. 

The  bill  is  to  replace  the  Smith  bill  which  provided  for  a 
state  license  tax  according  to  weight  and  horsepower,  but 
exempted  automobiles  from  local  taxation.  Owing  to  the 
strong  opposition  from  the  representatives  of  Wayne  county, 
who  claim  that  this  bill  would  reduce  too  much  the  Detroit 
tax  rolls,  the  Wood  hill  ha*  been  introduced  to  take  its  place. 

New  York^One-Inspection  Bill  Passe* 

New  York  City,  April  14— The  Lockwood  bill,  which  will 
eliminate  many  of  the  duplicating  inspections  of  buildings  in 
New  York  City,  passed  the  state  assembly  yesterday.  It 
had  previously  passed  the  Senate.  The  bill  tends  to  concen- 
trate the  inspective  powers  of  the  city  and  was  strongly 
hacked  by  the  automobile  interests. 


Chicago 


Restriction*  of  Size  and  Weight 
for  Trucks 


CHICAGO,  ILL.,  April  9— Tentative  limits  have  been  drawn 
up  here  for  an  ordinance  to  restrict  truck  sizes  and 
weights.  Originally,  this  bill  specified  28,000  pounds  as  the 
maximum  gross  weight  and  24  feet  as  the  maximum  length. 
Since  then,  however,  the  restrictions  have  been  changed  to 
40  feet  in  length  and  1.000  pounds  per  inch  width  of  tire, 


with  a  maximum  allowable  load  per  axle  of  12  tons, 
men  W.  J.  Hcaley,  G.  E.  Trebing  and  H.  P.  Bergen  are  the 
council  committee  intrusted  with  the  drafting  of  the  ordinance 
and  J.  D:  Hittle  and  Mr.  Robinson  are  the  engineers  who  have 
been  appointed  to  confer  with  this  committee.  The  first 
draft  has  been  passed  upon  for  legality  by  Leon  Hornstein 
of  the  corporation  Counsel's  office.  The  bill  is  to  go  to  the 
council  for  passage  at  an  early  date. 


N.  Y.  Truck  Restriction  Hearing  April  19 

New  York  Cmr,  April  0— The  second  hearing  of  the 
Mayor's  Committee  on  Street  Traffic  &  Safety  regarding  its 
proposed  restrictions  of  motor  trucks  and  horse  vehicles  in 
New  York  City  has  been  called  by  secretary  S.  W.  Taylor  for 
Monday,  April  19,  at  2:00  p.  m.,  at  police  headquarters.  The 
committee  will  be  prepared  to  hear  further  arguments  in 
behalf  of  motor  truck  and  horse  haulage  interests  as  to  whv 
business  vehicles  should  not  be  restricted  to  24  feet  in  length. 
7  feet  (5  inches  in  width,  12  feet  6  inches  in  height,  8  miles 
per  hour  in  speed  and  14  tons  in  total  weight. 

The  first  hearing  was  held  in  the  rooms  of  the  Safety 
First  Society,  at  the  Craftsman  Bldg.,  6  East  Thirty-ninth 
street,  and,  at  the  request  of  the  Motor  Truck  Club,  a  second 
hearing  was  granted  after  preliminary  arguments  from  the 
M.  T.  C.  and  N.  A.  C.  C,  and  others  had  been  heard. 

Baltimore,  Mr,  April  !)— A  single  drink  of  liquor  imbibed 
by  operators  of  automobiles,  will  result  in  licenses  being  for- 
feited immediately,  provided  State  Motor  Vehicle  Commis- 
sioner H.  A.  Roe  is  convinced  that  the  licensee  has  been 
guilty  of  consuming  intoxicants  while  at  the  wheel  of  a  car 
This  edict  has  been  issued  by  Commissioner  Roe  and  he  has 
spread  it  broadcast  in  a  crusade  his  department  is  waging 
against  reckless  driving. 

York,  Pa..  April  11 — The  House  of  Representatives  this 
week  went  on  record  overwhelmingly  against  a  hill  to  re- 
quire lights  on  all  vehicles  after  dark. 

Delco  Co.   Business   Growth  Compels  E.  A.  Deeds 
to  I^eave  N.  C.  R. 

DAYTON,  O.,  April  13— Owing  to  the  growth  of  the  Delco 
business  within  the  last  year,  E.  A.  Deeds  has  been 
obliged  to  tender  his  resignation  as  vice-president  and  as- 
sistant general  manager  of  the  National  Cash  Register  Co. 
in  order  that  he  may  devote  his  entire  time  to  the  Delco 
company,  of  which  he  is  president. 

Mr.  Deeds  has  been  connected  with  the  N.  C.  R.  for  15 
years.  He  has  been  vice-president  and  assistant  general 
manager  for  the  last  6  years. 

Several  years  ago,  he  and  C.  F.  Kettering  organized  the 
Dayton  Engineering  Laboratories  Co.  for  the  manufacture 
of  electric  cranking,  lighting  and  ignition  equipment  for 
automobiles. 

Recently  the  demands  for  increased  production  have  been 
so  insistent  that  more  room  has  become  necessary.  The  six- 
story  factory  is  pushed  to  its  utmost  and  is  already  much 
too  small. 

Two  years  ago,  an  entire  city  block  opposite  the  present 
factory  was  purchased,  and  within  the  last  month  work  on  a 
new  building  that  will  more  than  double  the  present  produc- 
tion was  commenced.    This  will  be  finished  by  fall. 

About  1,700  men  are  now  employed  in  the  Delco  factory 
and  over  30,000  complete  starting,  lighting  and  ignition  sys- 
tems have  been  turned  out  since  January  1. 

'  Pittsburgh,  Pa.,  April  7 — Stockholders  of  the  Youngstown 
Sheet  &  Tube  Co.  have  approved  an  issue  of  $5,000,000  new 
stock  to  provide  for  additions  to  the  company's  plant,  includ- 
ing  the  installation  of  by-products  coke  i 


Kenosha.  Wis..  April  13— The  Thomas  B.  Jeffery  Co.,  this 
city,  has  received  orders  on  its  trucks  in  3  weeks  amounting 
to  J4.000.000.  Five  hundred  men  have  been  added  to  the 
factory  working^force,  which  is  working  24  hours  a  day  in 

Kenosha,  Wis.,  April  9— Charles  T.  Jeffery.  president  of 
the  Thomas  B.  Jeffery  Co.,  was  re-elected  member  of  the 
executive  committee  of  the  Manufacturers'  Assn.  of  Kenosha. 
Wis.,  at  the  annual  meeting.  G.  H.  Allen,  head  of  the 
Kenosha  works  of  the  American  Brass  Co.,  was  re-elected 
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president  of  the  association,  which  operutes  a  mutual  em- 
ployment bureau  and  clearing  house  that  is  at  this  time 
rendering  invaluable  aid  to  Jeffery  and  other  works  having 
large  war  orders  requiring  day  and  night  operation. 

Washington,  l>.  ('.,  April  11 — The  American  automobile 
has  been  most  popular  with  the  Allies.  A  total  of  4,352 
commercial  vehicles  have  been  purchased  by  England,  Prance 
and  Russia  in  Europ  and  Asia  in  the  7  months  ended  Febru- 
ary 28.  The  value  is  placed  at  $12,365,943,  an  average  of 
$2,841  for  each  truck. 

The  greatest  number  of  these  trucks  were  sold  to  France. 
2.277,  valued  at  $6,317,150,  being  exported  in  the  first  7 
months  of  the  war.  England  is  second  with  1,559,  valued  at 
$4,030,261.  Russia  in  Europe  bought  305.  valued  at  $1,280.- 
187,  and  Russia  in  Asia  211,  valued  at  $738,345. 


New  York  City,  April  14 — William  R.  McCulla,  former 
research  engineer  of  the  Packard  Motor  Car  Co.,  Detroit, 
Mich.,  and  now  assistant  chief  engineer  of  the  Knox  Motors 
Co.,  Springfield,  Mass.,  will  sail  from  this  city  on  April  17  on 
the  French  steamer  Niagara  to  Bordeaux,  France,  on  a  busi- 
ness trip. 

Pennsylvania  Reduces  Prices  on  Tubes 

New  York  City,  April  14 — The  Pennsylvania  Rubber  Co., 
Jeannette,  Pa.,  has  reduced  the  prices  on  its  inner  tubes, 
effective  April  15.  The  following  list  gives  the  former  and 
new  prices  on  a  few  of  the  tubes:  28  by  3,  red  tube,  former 
price,  $2.60,  new  price,  $2.35;  30  by  4,  gray  tube,  former 
price,  $4.00,  new  price,  $3.60;  32  by  4  1-2.  Nugray  tabs, 
former  price,  $4.85,  new  price,  $4.35. 

Ni:w  York  City.  April  14 — Q,  M.  Graham,  designing  en- 
gineer for  the  Massnick-Phipps  Mfg.  Co.,  Detroit,  Mich.,  man- 
ufacturer of  the  Perkins  4-  and  8-cylinder  motors,  of  which 
Mr.  Graham  is  the  designer,  has  taken  charge  of  the  pur- 
chasing in  conjunction  with  the  engineering  end. 


YYalpole  Tire  Sale  Is  Confirmed 

Boston,  Mass.,  April  10 — Judge  Dodge  in  the  United 
States  district  court  has  confirmed  the  sale  of  the  Walpole 
Tire  &  Rubber  Co.  to  the  New  York  creditors'  committee. 
The  committee  bid  $780,000  for  the  property  at  public  auction 
on  March  10.  The  stockholders  who  bid  $775,000  endeavored 
to  have  the  sale  set  aside  and  a  new  one  ordered  on  an  offer 
of  $800,000  on  their  part.  This  sum,  it  was  represented, 
would  satisfy  all  claims  of  creditors  in  full.  An  appeal  will 
bo  made  from  the  decree  of  confirmation. 


Reading,  Pa.,  April  11— The  S.  G.  V.  Co.,  Reading's  larg- 
est manufacturing  automobile  concern,  with  offices  and  fac- 
tory at  302  North  Eighth  street,  has  suspended  operations 
indefinitely,  according  to  a  statement  given  out  at  the  offices 
of  the  company.  It  la  said  that  the  firm  and  plant  is  being 
reorganized,  but  no  details  were  given  out. 


Marmon  41  on  high-gear  economy  run  In  congested  Chicago 


Traffic  Congestion 
Wastes  Fuel 

Marmon  Demonstrates  in  Chicago's 
Business  Section  Effect  on 
Gasoline  Consumption 

CHICAGO.  ILL.,  April  8 — That  traffic  conditions  huve  a 
great  deal  to  do  with  fuel  economy  was  demonstrated 
clearly  today  in  a  unique  test  when  a  Marmon  41  was  driven 
through  every  street  of  the  loop,  Chicago's  most  congested 
business1  district,  with  the  gearset  lever  lacked  in  high.  The 
car  criss-crossed  the  loop  in  both  directions,  traveling  first 
through  all  the  cast  and  west  streets  and  then  through 
all  the  north  and  south  streets,  covering  10  1-2  miles  in  its 
journey  through  the  section  bounded  by  the  elevated  rail- 
road structure. 

Accurate  account  of  the  gasoline  used  on  this  trip  was 
takfn  and  found  to  be  1.355  gallons  for  the  10.5  miles.  This 
gives  a  consumption  of  7.75  miles  per  gallon  for  the  con- 
gested district.  The  car  was  then  taken  out  on  the  dirt 
roads  of  Grant  park  where  the  conditions  approach  very 
close  to  ordinary  touring  conditions.  Here  the  economy 
was  found  to  be  nearly  double  that  obtained  in  the  loop, 
the  car  running  another  10.5  miles  on  only  .666  gallons, 
making  15.75  miles  per  gallon  for  the  road  lest. 

During  the  10  1-2  mile  journey  through  Chicago's  most 
congested  traffic,  sixty-seven  stops  were  necessary  in  compli- 
ance with  the  traffic  policemen's  whistles  or  on  account  of 
blocked  streets.  At  other  times  it  was  necessary  to  run  at 
speeds  as  low  as  2  1-2  and  3  miles  per  hour. 

After  each  of  these  sixty-seven  stops  the  engine  started 
the  car  on  high,  with  a  steady,  even  pull  and  exhibited  no 
tendency  to  labor  even  when,  as  was  the  case  most  of  the 
way,  seven  persons  were  aboard.  In  every  case  the  clutch 
was  dropped  in  and  only  twice  did  the  driver  slip  the  clutch 
noticeably. 

The  test  was  held  under  the  auspices  of  the  Chicago  Auto- 
mobile Club  and  was  conducted  by  the  club's  technical  com- 
mittee. The  car  used  was  a  five-passenger  Marmon  41  hav- 
ing a  gear  ratio  of  3.9  to  1  and  with  36  by  4  1-2  Silvertown 
cord  tires.    It  was  equipped  with  a  Stromberg  carbureter. 

Plant  for  Dr.  Rittman 

Pittsburgh,  Pa..  April  9 — Experiments  are  being  con- 
ducted here  by  Dr.  Walter  F.  Rittman,  who  has  evolved 
methods  for  extracting  benzol  and  toluol  from  crude  petro- 
leum. The  work  is  being  done  in  a  temporary  laboratory, 
but  construction  of  a  new  plant,  which  an  oil  company  has 
agreed  to  build  in  order  to  try  out  the  Rittman  discoveries, 
wdl  begin  within  the  next  few  weeks.  The  plant  will  be 
situated  near  the  new  testing  station  of  the  United  States 
Bureau  of  Minea. 

Birmingham,  Ala.,  April  7 — The  Woodward  Iron  Co.  will 
build  a  benzol  plant,  the  cost  of  which  is  estimated  at 
$200,000.  Its  production  will  be  about  2,000  gallons  of 
benzol  a  day. 

BrewHter-Knight  Pour-Cylinder  Chassis  Ready  for 
Production 

NEW  YORK  CITY,  April  12— The  Brewster-Knight  chas- 
sis of  which  considerable  rumor  has  been  going  around 
throughout  the  automobile  industry  will  shortly  be  in  a 
state  of  actual  production.  The  experimental  job  which  a 
representative  of  The  Automobile  was  offered  the  first 
opportunity  of  viewing  today  has  now  run  4,167  miles  on 
the  roads  throughout  this  vicinity  and  with  few  exceptions 
is  a  good  representation  of  what  the  finished  job  will  be. 

The  new  Knight  product  was  designed  by  Owen  Thomas, 
engineer  for  Knight  &  Kilbourne  at  the  Brewster  Bros, 
plant  in  Long  Island  City.  It  incorporates  b  Knight  engine 
of  standard  design  with  its  4  by  5.5-inch  cylinders  cast  in 
a  single  block.  The  Knight  characteristics  have  not  been 
altered  in  any  degree,  but  the  auxiliary  fittings  have  been 
made  to  suit  this  particular  mounting.  A  good  example 
of  this  is  in  the  arrangement  of  the  water  pump  and  magneto 
which  are  driven  from  a  single  shaft  on  the  right  side  of 
the  motor  through  a  leather  flexible  coupling.    The  Bosch 
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magneto  is  tilted  slightly  in  its  mounting  on  the  crankcase 
to  bring  the  armature  ahaft  out  far  enough  to  make  a 
suitable  connection  for  the  straight  line  drive  of  the  water 
pump  shaft. 

Gasoline  will  be  fed  by  the  Stewart-Warner  system  which 
is  supplied  by  an  18-gallon  gasoline  tank  mounted  on  the 
rear  of  the  frame.  Lubrication  is  by  a  full  pressure  feed 
with  leads  to  each  sleeve  bearing  surface  and  through  all  the 
main  bearings. 

Only  One  Universal  in  the  Drive 

The  drive  is  taken  by  a  cone  clutch  which  is  faced  with 
fabric  and  provided  with  engaging  springs  to  a  three-speed 
gearset.  There  is  only  one  universal  in  the  drive,  this  being 
a  leather  design  at  the  forward  end  of  the  driveshaft.  Be- 
sides the  universal  there  is  a  laminated  steel  plate  joint 
which  provides  an  easy  means  of  adjustment  fore  ana  aft 
in  the  length  of  the  driving  members.  Final  drive  is  through 
spiral  bevel  gears  to  a  floating  axle.  The  ratio  of  reduction 
between  the  drive  pinion  and  large  differential  gear  is  4.08 
to  1  on  the  experimental  car  and  this  reduction  will  probably 
be  adopted  for  the  final  job.  The  driveshaft  is  inclosed 
in  a  torque  tube  which  takes  the  drive  and  the  entire  drive 
is  floating  by  the  use  of  a  design  which  includes  a  rigid 
connection  between  the  torque  tube  and  the  gearbox  and  a 
ball  joint  connection  between  the  gearbox  and  the  frame. 


On  the  experimental  car  there  is  a  U-S-L  starting  iv 
lighting  system  and  the  probability  is  that  this  wit!  t* 
adopted  on  the  final  job.  There  are  many  other  feature*, 
however,  which  are  not  fully  determined.  One  of  the* 
is  the  springing  which  although  probably  a  modified  Un 
Chester  design,  giving  a  long  cantilever  having  an  over*, 
length  of  102  inches  has  not  as  yet  been  fully  decided  upo; 
The  tires  will  be  34  by  4  1-2  inches,  the  wheelbase  125  incSe* 
and  the  turning  radius  32  feet.  The  brakes  are  connwtro 
to  the  operating  mechanism  by  cable  connections. 

The  price  of  the  stripped  chassis  will  be  $4,000  and  ii* 
body  will  be  of  special  design  to  suit  the  needs  of  \ir 
purchaser,  although  a  few  stock  bodies  will  be  put  throe.-1 
as  standardized  design.  The  idea  of  the  Brewster  compa-. 
is  to  build  in  this  country  a  medium-size  high-priced  chj- 
which  will  involve  all  the  careful  details  of  manufirt.o 
justified  by  such  a  price.  The  company  has  been  destine  - 
Rolls-Royce  cars  and  will  continue  to  do  so  where  a  Lcr> 
car  is  specified,  but  owing  to  the  delays  in  obtaining  cbt- 
from  foreign  makers  they  have  felt  the  necessity  of  mar. 
facturing  a  high-grade  medium-priced  car  suitable  for  um 
work  which  they  can  rely  upon  as  regards  deliveries.  i.h* 
of  the  members  of  the  firm  states  that  they  have  rectiv« 
word  from  the  Rolls-Royce  company  that  the  latter  conrtr- 
will  devote  their  energies  to  parts  manufacture  for  -,u 
present  time. 


Ajax  Tire  Winner  Makes  21,985  Miles 


NKW  YORK  CITY,  April  The  swrond  annual  Ajax  tire 
fruitage  conU-^t  for  employed  chauffeurs  has  come  to  ii 
clone  unci  the  judces,  Messrs.  Alfred  Hooves,  general  niiin 
agur  of  the  National  Automobile  Chamlier  of  Cnmmoire; 
President  K.  A,  Patterson  of  the  Tarrytown  National  Hank, 
and  I..  W.  Soudder,  certified  public  accountant,  have  declared 
G.  C.  Jensen  in  a  Cadillac  the  winner  with  a  mileage  of 
^l,l>h.ri.  Prize  drivers  averaged  l<>.50i)  miles  on  at  least  one 
tire.  The  winner  received  a  priac  of  S!>00.  Second  prize  of 
$.-J.D0  went,  to  Prank  Gray  in  a  Peerless  who  covered  ->lA*i 
miles.    Third  prize  of  $J00  went  to  A.  C.  Smith  ir.  a  Cadillac 


ith 


leage  of  2l,n.T.»  miles.    There  were  live  prince  of 


?100  each,  the  winners  of  which  averaged  around  Vj.MO  mis 
Out  of  the  $5,000  offered  in  prize  money,  fifty  wi.ir.rr> 
received  $20  each,  while  100  received  $10  each.  Two  hi- 
dred  and  eight  of  the  prize  winning  chauffeurs  aver»;- : 
7,722  miles  per  tire,  while  thirty  of  them  averaged  Iti/ 
miles  per  tire;  178  of  the  minor  prize  winners  avericr. 
6,241  miles  per  tire. 

The  company  will  renew  the  mileage  contest  for  the  1'^:'- 
1916  season  with  208  cash  prizes  totaling  $5,000.  The  ju<irv- 
and  rules  of  the  contest  are  the  same  as  have  governed  "f 
two  previous  competitions.    Those  winning  prizes  of 
over  are  given  below: 
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I'lilllp  Haub«rl  X.-w  Vnrk  Cite. 
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\\.  A.  OliUnburfi .  Detroit.  Mich,'  , 
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.otlver  Smith.  Liv»rry...  C 

.  William   Henry   \l 
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'Mrs.  Jno,  Day  Jarkson..  .  .C; 

M.  l>i-n»on. ...    r 

'  Bryant  Motor  Service.  iv. 
*  John  M.  Ktmin..  ...  1 

Vt   'Vermont  Marble  Co... 

Wallace  T  Jom-ai   rirrtv  ' 

R.   Zeliner.   «'. 

Mr  Jean  X.  K.  st    Cvr.  I  ■ 

Hud    Finher   U.;- 

MrB.  lj.  H.  Thum|>m>ti  Lowo 

<!eo.  Walden.  i 
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l*o  Stelnfeld.  f. 

M.  Schroeter  
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V    R  Jordan  

Mrs.  Sarah  J.  Bull  Pierw  v 
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Roy  E.  Olsen  .  . 
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Jon.  F.  Kennelly   .  Jeraev  City 

Robert  W.  Hamilton  Now  Vork  City 
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Frank  Walqulat   HlbMnc,  Minn  . 

A.  Walstlne   r.irksoiivllle,  Fl.i 

Kdward  Snyder   oak  Park.  Ill 

Chaa.  X.  Perk    New  York  City 

Carl    RlachoA*   Shi  ffleld.  Mann 


,  I  nlon  Iron  Works  Co 

Mlsa  M.  V.  Pauli  

,  Huael  Goodlee  «  Co. 
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W   A.  Parke  

Arthur  Israel  
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Developments  in  the  Jitney  Bus  Field 

Dallas  Traction  Co.  Estimates  Yearly  Loss  From 
Jitney  Competition  at  $500,000 


A  USTIN,  TEXAS,  April  8— The  interurban  and  street 
J\  railways  interests  in  Texas  of  the  Stone  &  Webster  En- 
gineering Corp.,  Boston,  Mass.,  are  suffering  heavy  losses 
from  jitney  competition  that  now  exists  in  Dallas,  El  Paso, 
Houston,  Galveston  and  Beaumont,  where  the  company  oper- 
ates street  railway  lines.  The  interurban  line  that  runs 
between  Dallas  and  Fort  Worth  is  now  up  against  a  com- 
peting jitney  automobile  service  between  the  two  cities,  and 
jitneys  are  soon  to  be  put  on  between  Houston  and  Galveston 
and  between  Beaumont  and  Port  Arthur  in  opposition  to  the 
interurban  lines  of  the  Stone  &  Webster  Engineering  Corp.. 
it  is  announced.  E.  T.  Moore,  head  of  the  traction  companies 
in  Dallas,  states  that  the  jitneys  in  that  city  arc  responsible 
for  a  loss  of  about  $1,370  per  day,  which  will  amount  to  a 
total  of  $500,000  per  year  in  the  revenue  of  the  street  rail- 
way lines  there.  In  Houston  the  dailv  loss  of  revenue  to  the 
street  railway  company  on  account  of  the  jitney  competition 
is  about  $1,200,  and  in  Beaumont,  Fort  Worth  and  El  Paso 
the  loss  is  several  hundred  dollars  per  day  for  each  city.  In 
a  statement  of  the  effect  of  the  jitney  service  upon  the 
traction  companies  in  Dallas  Mr.  Moore  said: 

"In  January  there  were  so  few  jitneys  that  their  effect 
on  the  street  railway  company's  earnings  was  almost 
negligible.  For  the  month  of  February  the  total  jitney 
earnings  are  estimated  at  $14,600,  or  an  average  of  a  little 
more  than  $500  a  day.  The  decrease  in  passenger  revenue 
of  the  traction  company  in  February,  1915,  as  compared 
to  February,  1914,  was  $31,300,  but  of  this  amount  $5,000 
is  attributed  to  the  corn  show  and  $11,700  to  the  natural 
decrease  due  to  business  depression.  The  March  figures, 
taken  from  the  earning  sheet  of  the  car  company,  prove 
that  the  decrease  in  the  traction  receipts  is  growing.  In 
March,  11)14,  the  earnings  amounted  to  $107,229.15,  while  in 
March  1915,  the  company's  receipts  totaled  $(54,74  5.88, 
showing  a  loss  for  the  month  of  $42,483.57.  According  to 
the  figures  the  company's  receipts  are  this  year  $1,370  less 
per  day  than  one  year  ago,  or  at  the  rate  of  more  than 
$500,000  per  year.  A  portion  of  this  loss  may  be  chargeable 
to  business  depression,  but  most  of  it  is  undoubtedly  due  to 
the  jitneys." 

Los  Angeles  Jitney  Fees  Reduced  50'. 

Los  Angeles,  Cal.,  April  7 — The  report  of  the  finance 
committee  recommending  that  the  license  fee  for  jitney 
buses  in  Los  Angeles,  be  reduced  from  $15  per  quarter  to 
$7.50,  was  unanimously  adopted.  The  report,  constituting 
a  $6,000  cut  in  the  city's  revenue  from  this  class  of  vehicles, 
was  a  present  to  the  city's  treasurer.  It  was  necessitated  by 
the  ruling  of  the  city  attorney  that  the  iitney  buses  had 
been  assessed  under  an  improper  interpretation  of  the  license 
ordinance.  The  interpretation  of  the  ordinance  as  to  what 
a  jitney  hus  really  is,  was  asked  for  by  the  council  in  order 
to  pave  the  way  for  action  to  compel  the  bus  operators  to 
conform  to  one  standard  of  business  and  stop  competing 
with  taxicabs.  Demand  to  this  effect  has  been  made  by  the 
taxicab  concerns.  The  taxicabs  have  to  pay  $15  per  quarter 
and  the  owners  contend  that  if  the  buses  engage  in  the  taxi 
business,  charging  75  cents  an  hour  and  upwards,  the  buses 
should  be  compelled  to  pay  the  same. 


Another  Ordinance  for  $5,000  Bond 

Rock  Island,  III.,  April  9 — The  jitney  bus  business  in  the 
Tri-Cities  will  be  given  a  death  blow  if  the  ordinance  sub- 
mitted to  the  citv  council  of  each  should  be  adopted.  Under 
its  provisions,  jitney  bus  men  must  deposit  a  $5,000  bond 
before  embarking  in  business.  The  license  fee.  will  be  ad- 
vanced from  $10  per  annum,  as  at  present,  to  $100.  Jitney 
bus  men  must  present  a  certified  map  of  their  routes  when 
securing  permits,  and  will  be  required  to  adhere  strictly  to 
them.  No  digressions  or  encroachments  upon  other  routes 
will  be  tolerated.  Buses  must  be  equipped  with  proper  lights 
at  night  They  must  operate  continuously  from  6  a.  m.  until 
11  p.  m.    The  application  which  must  be  filled  out  by  the 


owner  of  a  car,  gives  all  particulars  concerning  the  driver 
or  owner,  whether  or  not  the  car  is  paid  for,  the  amount  of 
property  of  the  owner  which  is  exempt  from  execution;  re- 
quires references,  length  of  residence,  age,  previous  occupa- 
tion, together  with  other  personal  information.  Unless  the 
various  blanks  are  filled  out  to  the  satisfaction  of  the  mayor, 
a  permit  is  withheld. 

Montreal's  First  Jitney  Service  Opens 

Montreal,  Can.,  April  10— Next  week  the  initial  unit  of 
the  jitney  bus  service  of  Montreal  will  be  put  into  operation. 
The  first  jitney  bus  service  will  include  a  dozen  or  more  cars 
on  one  or  the  principal  routes  where  traffic  is  the  heaviest. 
This  service  will  be  operated  under  the  auspices  of  the  Jit- 
ney Bus  Assn.  of  Montreal  and  will  consist  of  individual  car 
owners  who  are  members  of  the  association  deriving  benefits 
therefrom  in  payment  of  weekly  dues  iust  as  a  club  member 
benefits  by  the  organization.  The  profits  from  his  car  above 
his  weekly  dues  are  his  own.  The  fare  will  be  5  cents  and 
six  tickets  for  a  quarter.  The  plans  of  the  jitney  associa- 
tions include  the  placing  of  100  cars  on  the  streets  of  Mon- 
treal before  May  1. 

Jitney  Bus  Line  for  Newark 

Newark,  N.  J.,  April  13— This  city  will  have  a  jitney  bus 
line,  according  to  a  statement  made  recently  by  F.  J.  Griffin, 
promoter  of  the  proposed  local  jitney  system.  In  all  likeli- 
hood there  will  be  eight  or  ten  routes  radiating  from  Brond 
and  Market  streets  from  Park  Place,  those  being  the  most 
congested  points.  No  franchise  is  necessary,  as  the  com- 
pany will  operate  its  buses  on  public  hack  licenses.  Should 
traffic  conditions  warrant  it  500  vehicles  will  be  put  into 
action.    It  is  planned  to  carry  passengers  3  miles  for  a  nickel. 

Jeefersonville,  Ink.,  April  9  -  The  city  council  of  Jeffer- 
sonville  has  decided  to  regulate  jitney  buses.  The  city  attor- 
ney has  been  directed  to  prepare  an  ordinance  to  force  every 
operator  of  a  jitney  bus  to  provide  a  bond  of  $2,500  before 
l>eing  permitted  to  engage  in  the  business.  The  first  jitney 
hus  line  in  Dubois  Countv  has  been  established  by  Heath's 
parage  at  Huntington,  Ind. 

Denver,  Colo.,  April  5— An  ordinance  permitting  the  oper- 
ation of  jitney  bus  lines  in  a  restricted  way  has  just  been 
passed  by  the  city  council  of  Pueblo,  the  only  Colorado  city 
thus  far  granting  any  jitney  permits.  The  ordinance  re- 
quires a  license  fee  of  $50,  a  bond  of  $10,000  and  the  filing  of 
a  draft  showing  the  exact  route  to  be  traveled  by  all  cars 
for  which  permits  are  issued.  It  provides  further  that  the 
cars  shall  be  allowed  to  stop  only  at  alleys,  that  all  driver* 
must  be  at  least  21  years  of  age  and  that  no  car  shall  !«• 
allowed  to  carry  more  passengers  than  there  are  seats. 

Milwaukee,  Wis..  April  9— Milwaukee's  list  of  jitney 
buses  was  increased  from  235  to  344  during  the  week  ending 
April  10.  The  city  treasurer  reports  that  only  297  of  the 
344  who  have  taken  out  licenses  have  paid  the  $5  semi-annual 
fee  and  the  chief  of  police  has  set  a  squad  of  patrolmen  a) 
work  to  determine  how  manv  jitneys  are  being  operated 
without  proper  credentials.  The  tremendous  growth  of  the 
number  of  jitneys  is  being  made  evident  by  the  occurrence 
of  accidents  and  the  liability  insurance  problem  is  takinp 
on  a  serious  aspect.  Insurance  agents  report  that  their 
home  offices  will  not  accept  applications  for  indemnity  con- 
tracts on  jitney  buses  even  at  the  high  rate  of  $200  per 
$1,000  of  liability.  The  question  of  whether  or  not  the  jitnev 
bus  is  a  common  carrier  or  a  public  conveyance  as  con 
templated  in  accident  insurance  policies  issued  to  individuals- 
has  not  yet  been  settled. 

Philadelphia  Jitney  Bus  Assn.  Formed 

Philadelphia,  Pa..  April  10 — To  forestall  adverse  legis 
lation,  to  co-operate  with  the  police  in  enforcing  traffic  regu- 
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lations  and  for  mutual  benefit,  the  Philadelphia  Jitney  Bus 
Assn.  has  been  organized  by  the  jitney  bus  owners  in  this 
city.  The  association  has  appointed  a  committee  to  confer 
with  counsel  to  determine  the  legal  status  of  the  jitney. 
Routes  of  cars  have  been  extended  and  definite  rates  of 
fare  between  certain  points  fixed. 

There  are  now  about  100  cars  in  operation,  including  one 
woman  driver,  who  has  for  the  past  week  been  driving  a 
jitney  on  the  puy-as-you-enter  system. 

Plans  are  under  way  for  the  establishment  of  lines  to 
the  different  baseball  parks  and  to  Fairmount  Park  and  the 
21st  Ward  Board  of  Trade  has  advocated  the  formation  of 
a  line  to  connect  Roxborough  with  the  City  Hall,  the  fare 
to  be  15  cents  each  way. 


Winnipt.c;,  Man.,  April  it — It  was  learned  today  that 
twenty-two  cars  will  be  taken  off  the  daily  service  on  the 
streets  of  Winnipeg  the  middle  of  this  month.  About  sixty 
employees  will  be  thrown  out  of  employment.  The  jitneys 
which  are  daily  increasing  in  numbers  are  responsible  for 
this  reduction  in  the  number  of  street  cars. 


lUl.TlMuKK,  Mil,  April  10 — Plans  to  regulate  the  jitney  bus 
service  in  this  city  are  being  considered  by  the  Public  Service 
Commission.  The  rapid  growth  of  the  industry  in  Baltimore 
has  led  to  W.  Cabell  Bruce,  general  counsel  to  the  com- 
mission, being  asked  for  an  opinion  ns  to  the  extent  of  the 
commission's  jurisdiction  in  the  matter.  As  soon  as  this 
opinion  is  rendered  the  commission  will  take  up  with  the 
engineering  department  the  practical  phases  of  regulation. 
One  of  the  first  questions  to  be  considered  will  be  whether 
the  buses  will  be  permitted  to  operate  only  during  the  rush 
hours,  paying  little  attention  to  schedule  during  the  hours 
wh-  r,  traffic  is  light. 

The  commission  also  probably  will  decide  whether  more 
than  one  jitney  service  will  be  permitted  to  cover  the  same 

Hartford  Jitnejized  in  2  Weeks 

H AKTKOKD,  Conn.,  April  !l — In  less  than  2  weeks  Hartford 
has  become  thoroughly  jitneyized.  This  morning  there  are 
over  forty  jitneys  operating  along  the  trolley  lines.  Friday 
the  Capitol  City  Auto  Co.,  which  operates  the  largest  fleet  of 
taxicabs  in  this  city,  turned  all  its  vehicles  loose.  In  less 
than  1  hour  100  people  were  transported  on  Franklin  ave- 
nue alone.  So  strong  has  the  jitney  already  taken  that  a 
business  house  found  it  necessary  to  label  a  light  open  car. 
"This  is  not  a  jitney."  The  trolley  company  is  wailing  The 
jitney  operators  make  their  stops  at  the  trolley  terminals 
and  nave  no  trouble  in  picking  up  a  good  load.  A  car  de- 
signed for  seven  passengers  is  carrying  twelve  and  four- 
teen persons.  The  drivers  are  making  an  average  of  from 
$12  to  $15  a  day.  The  trolley  company  wants  special  legis- 
lation for  the  control  of  the  jitneys. 

Camden,  N.  J.,  April  10—  So  rapidly  ha*  the  jitney  craze 
grown  that  the  City  Council  is  considering  the  advisability 
of  assessing  a  license  fee  of  $35  on  each  car  in  addition  to 
providing  for  their  regulation.  Such  action  on  the  part  of 
the  City  Councilmen,  however,  is  being  strenuously  opposed 
by  the  general  puhlic  on  account  of  the  popularity  of  the 
little  bus. 


Washington,  I).  C,  April  1H— Conrad  Syme,  corporation 
counsel  of  this  city,  who  is  making  an  extended  tour  of  the 
country  studying  the  jitney  bus  situation,  has  sent  a  report 
to  the  commissioners  on  his  observations  in  New  Orleans. 
He  says  the  jitney  bus  has  come  to  New  Orleans  to  stay  and 
that  Washington  offers  as  favorable  an  opportunity  for  its 
operation  as  the  Southern  city. 

"The  desire  is  strong  here,"  said  Syme  in  his  New  Orleans 
report,  "to  have  the  jitneys  confined  to  certain  routes.  I 
think  this  will  be  difficult  and  that  so  far  as  jitneys  run  by 
individual  owners  or  operators  are  concerned  they  should  and 
will  only  be  confined  to  the  routes  indicated  on  the  card.  The 
regular  jitney  bus  lines,  with  regular  cars  carrying  about  20 
persons,  will  probably  desire  defined  routes.  It  seems  very 
essential  that  each  car  should  display  on  the  interior  the 
name  and  number  of  the  owner  or  operator,  so  as  readily  to 
identify  the  same  in  case  of  accident.  There  are  in  New 
Orleuns  nbout  400  individually  owned  jitneys,  comprising 
cars  of  nil  types.  There  is  also  a  jitney  mobile  line  of  6  or 
S  cars,  capacity  20,  going  over  a  regular  route  of  2  1-2  miles 
long.  The  individual  jitneys  are  licensed  at  $30  per  year. 
They  are  not  publicly  regulated  as  to  routes." 


Oklahoma  2-Day 
Meet  April  20-22 

To  Make  Race  an  Annual 

Affair— Raise  Fund  of  $10,000 
—Grandstand  for  15,000  Planned 

OKLAHOMA  City,  Okla.,  April  9— With  practically  every 
detail  now  in  the  hands  of  various  committees  and  near- 
ing  completion,  the  2-day  automobile  race  meet  to  be  held  here 
April  20-22  under  the  auspices  of  the  Southwest  Auto  Racing 
Assn.  now  gives  promise  of  being  a  success.  Members  of 
the  association  are  raising  a  fund  of  $10,000  to  put  Okla- 
homa on  the  gasoline  map. 

Officers  of  the  association  are:  E.  R.  Carhart,  Oklahoma 
City,  president;  J.  T.  Rutherford,  vice-president;  J.  P. 
Brough,  secretary;  C.  W.  Boggs,  treasurer.  Directors:  Jo- 
seph Huckins.  Jr.,  B.  F.  Burwell,  J.  B.  Burwell,  Harry  Baker 
and  Charles  Knight,  all  of  Oklahoma  City,  and  John  Kroutil. 
Yukon. 

For  the  200-mile  race  to  be  held  April  22  for  a  purse  of 
S.I.OOO  with  a  M.ooo  bonus  for  a  new  world's  record,  entries 
to  date  are  as  follows; 

Barney  Oldfield.  Maxwell;  Billy  Carlson,  Maxwell;  Earl 
Cooper.  Stutz;  Have  Lewis,  Stutz;  Bob  Burman,  Peugeot; 
Louis  Disbrow,  Simplex;  Eddie  Hearne,  Case;  another  Case 
whose  driver  has  not  yet  been  announced;  Elbert  Strigel. 
Stafford;  George  Clark*  Mercedes;  and  A.  F.  Scott,  Tulsa. 

For  the  99-mile  race  to  be  held  April  20  for  a  purse  of 
S  1.000  and  the  silver  trophy  donated  by  the  Chamber  of 
Commerce,  entries  are: 

Earl  N.  Swan,  Knox;  C.  L.  McLester,  Franklin;  Jake 
Strickler,  Buick;  J.  B.  Chandler,  Buick;  J.  Roy  Sloan.  Over 
land;  M.  J.  Main,  Mercer;  Paige-Detroit,  whose  driver  has 
not  yet  been  announced;  Roy  G.  Thomas,  Weston;  and 
Charles  Schaffstall,  Studebaker. 

It  is  planned  by  the  association  to  make  the  races  an 
annual  affair  and  for  this  reason  the  2.409-mile  course  is 
being  worked  into  the  best  condition  possible.  That  portion 
of  Linwood  boulevard  which  comprises  a  part  of  the  track 
is  being  resurfaced.  The  turns  on  the  track  have  been 
banked  with  a  10  per  cent,  grade  and  experts  say  that  a 
speed  of  from  40  to  50  miles  an  hour  will  be  possible  without 
danger  to  the  drivers. 

Practice  on  the  race  course  will  begin  April  14,  a  week 
before  the  first  day's  program.  The  practice  will  be  limited 
to  2  hours  a  day  and  will  be  held  from  6  to  8  o'clock  each 
morning  at  which  time  the  entire  course  will  be  patrolled  by 
special  guards.  Foot  bridges  are  being  constructed  over  the 
track  in  order  that  there  may  be  no  liability  of  school  children 
being  injured  while  crossing  the  track  during  the  races. 

Local  contractors  are  building  a  grandstand  to  accommo- 
date 15.000  people. 

3  Stutz  and  1  Bugatti  Enter  500-Mile  Race 

Indianapolis,  Ind.,  April  9— Three  Stutz  cars  have  been 
added  to  the  field  in  the  next  Indianapolis  500-mile  rare, 
raising  the  total  of  entries  for  that  event  to  fifteen. 

Barney  Oldfield  will  drive  George  Fuller's  Bugatti  in 
the  race.  Fuller's  car  was  driven  in  the  Vanderbilt  Cup  and 
grand  prix  races  at  San  Francisco  and  in  the  Venice  race, 
Marah  17.  where  it  finished  fourth,  by  J.  B.  Marquis. 
Marquis  is  the  driver  who  turned  over  in  the  Sunbeam  in  the 
1914  Grand  Prix,  on  the  Santa  Monica  course. 

Detroit.  Mich..  April  8 — The  first  sod  for  the  proposed 
Detroit  motor  speedway  at  Sibley,  Mich.,  was  turned  this 
afternoon. 

Two  Speedways  Promised  for  St.  Paul 

St.  Paul.  Minn.,  April  9— This  city  is  again  promised 
two  automobile  speedways.  This  comes  about  through  the 
incorporation  todav  of  the  Twin  City  Motor  Speedway  Co 
by  H.  E.  Habighorst,  C.  W.  Van  Orsdol  and  J.  F.  Sperry 
The  capital  is  $1,000,000.  These  three  men  were  formerly 
part  of  the  Twin  City  Motor  Speedway  Assn.,  a  rival  of  the 
Minnesota  .Motor  Speedway  Assn.,  which  two  organizations 
a  week  ago  were  said  to  have  reached  an  agreement  whereby 
there  was  to  be  only  one  speedway  plan  and  only  one  track. 
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when  originally  each  organization  announced  it  would  have 
a  speedway  somewhere  between  St.  Paul  and  Minneapolis. 

Then  more  complications  arose,  with  each  side  claiming 
it  was  to  be  the  surviving  organization.  Out  of  this  tangle 
comes  the  incorporation  of  the  Twin  City  Motor  Speedway 
Co.,  backed  by  the  above  men,  who  were  associated  with 
W.  D.  and  J.  D.  Hogan.  Minneapolis;  Dr.  C.  E.  Dutton, 
Minneapolis,  and  F.  H  Wheeler,  Indianapolis,  in  the  Twin 
City  Motor  Speedway  Assn. 

H.  C.  Moore,  fiscal  agent  for  the  Minnesota  Motor  Speed- 
way Assn.,  stated  that  final  financial  arrangements  had 
been  made  for  his  company  to  remain  in  the  field  and  build 
a  speedway  on  the  site  near  Lake  Josephine,  as  the  original 
intention  of  the  organization. 

The  site  on  which  the  Twin  City  Motor  Speedway  Co. 
states  it  will  build  n  track  is  conveniently  situated  between 
St.  Paul  and  Minneapolis,  farther  south  than  the  Lake 
Josephine  site  of  the  other  concern.  This  track,  it  is  said, 
will  be  completed  in  time  for  races  expected  to  be  held  next 
Labor  Hay 


Cincinnati  Motor  Speedway  Co.  Formed 

Cincinnati,  O.,  April  12 — Talk  of  a  local  track  which  has 
been  going  on  for  some  time  has  resulted  in  the  formation 
of  the  Cincinnati  Motor  Speedway  Co.,  which  purposes  to 
construct  a  2  1-2-mile  speedway  which  also  will  include  the 
usual  country  club  idea. 


The  organization  meeting  was  held  Friday  at  the  Business 
Men's  Club  and  was  presided  over  by  Dr.  Charles  L.  Boni- 
tield,  president  of  the  Cincinnati  Automobile  Club.  It  was 
decided  to  form  a  stock  company  with  a  capitalization  of 
?5,000,  and  seven  directors  were  elected.  E.  W.  Edwards, 
president  of  the  Edwards  Mfg.  Co.,  and  former  president  of 
the  Business  Men's  Club,  was  chosen  president.  Among  the 
other  officers  are  James  P.  Orr  of  the  Potter  Shoe  Co.,  Julius 
Freiberg  of  the  Freiberg  Realty  Co.,  Andreas  Burkhardt  of 
the  Burkhardt  Co.,  and  George  Batch  of  the  Sinton  Hotel  Co. 
All  these  men  belong  to  the  progressive  element  of  the  city 
and  their  names  undoubtedly  will  inspire  confidence  in  the 


project. 

While  the  Cincinnati  Automobile  Club  as  an  organization 
may  not  be  actively  identified  with  the  scheme,  yet  Dr.  Boni- 
field  declares  that  he  expects  every  one  of  its  fifteen  members 
of  the  board  of  governors  will  take  stock  and  assist  indi- 
vidually. 

Options  have  been  secured  on  several  good  tracts  of  land, 
but  the  final  decision  is  up  to  the  board  of  directors.  One 
that  is  favored  is  on  the  Reading  road,  which  is  one  of 
the  main  highways  leading  out  of  Cincinnati.  It  starts  near 
the  court  house  and  leads  up  a  valley  to  the  hill-top,  where 
it  becomes  the  main  street  of  Avondale,  one  of  the  most 
fashionable  suburbs.  From  there  it  runs  through  Reading 
and  on  to  Lebanon,  where  it  connects  with  another  pike 
leading  to  Dayton.  The  Big  Four  Railroad  from  Cleveland 
and  Columbus  passes  the  proposed  site,  while  the  Chicago 
branch  of  the  Pennsylvania  is  very  near  it. 


Steel  — Its  Pathology— Part  II 

(Continued  from   /wior  fit)'!) 


find  a  combination  of  two  alloys  which  in  themselves  are 
often  classed  as  an  impurity  on  the  part  of  the  silicon  and 
.»  medicine  for  the  manganese.  Yet  when  used  in  the  proper 
proportions  the  hardening  effect  of  the  silicon  and  the  puri 
.'ying  effects  of  the  manganese,  which  also  neutralizes  in  part 
the  effect  of  the  silicon,  results  in  a  Hteel  that,  when  properly 
heat-treated,  forms  one  of  the  best  spring  steels  known. 
The  composition  of  a  sample  silico-manganese  spring  steel 
is  from  1.5  to  2  per  cent,  silicon,  from  .50  to  .80  manganese 
and  from  .45  to  .55  carbon.  Beyond  1  per  cent,  an  increase 
of  manganese  seriously  affects  the  ductility  of  the  metal, 
but  the  neutralizing  effects  of  the  silicon  render  the  resulting 
structure  one  which  is  admirably  adapted  to  take  the  heat 
treatment  necessary  to  produce  a  spring. 

Robert  Hadfield,  a  noted  metallurgist,  is  responsible  to  a 
large  degree  for  the  use  of  manganese  steel.  The  special 
steel  he  evolved  contains  about  13  per  cent,  of  manganese 
and  1  per  cent,  of  carbon.  As  would  be  expected  from  the 
knowledge  that  manganese  is  a  great  hardening  agent 
this  steel  will  be  hard  whatever  shortcomings  it  may  have. 
This  is  indeed  the  case,  but  in  addition  to  its  hardness,  when 
used  as  a  casting  the  steel  is  very  strong  and  tough  and  has 
to  be  somewhat  softened  by  a  heat-treating  process.  The 
extreme  hardness  of  the  product  renders  it  practically  im- 
possible to  be  machined  and  as  a  result  it  is  only  used  in  such 
positions  as  rock-crashing  apparatus  and  similar  work  where 
extreme  hardness  and  resistance  to  wear  are  demanded. 

Titanium  a  Deoxidizer 

Titanium  is  another  of  the  elements  which  occur  very 
widely  and  abundantly  in  nature  and  which  are  often  found 
in  the  iron  as  it  comes  from  the  mines.  There  is  a  great 
deal  of  uncertainty  among  metal  experts  as  to  what  the  true 
effects  of  titanium  really  are.  Its  principal  use  is  as  a  deox- 
idizing agent  and  most  authorities  claim  that  when  sufficent 
has  been  added  to  react  with  the  oxygen  and  nitrogen  present 
it  has  no  further  effect.  Its  property  as  a  nitrogen  remover 
due  to  its  strong  affinity  for  that  gas  makes  it  very  valuable 
in  iron  work.  It  is  added  to  cast  iron  quite  frequently  for 
the  purpose  of  removing  to  a  large  extent  the  danger  of 
blowholes.  Titanium  is  not  an  old  alloy,  having  been 
isolated  only  as  lately  as  1895.    It  is  one  of  the  few  elements 


which  readily  unites  with  nitrogen  and  is  very  peculiar  in 
that  when  its  oxide  is  heated  in  an  atmosphere  of  nitrogen 
in  an  electric  furnace  the  resulting  product  is  a  bronze-yellow 
mass,  which  is  titanium  itself,  practically  as  hard  as  a 
diamond.  It  is  one  of  the  rather  uncertain  medicines  which 
the  doctor  of  steel  has  at  his  disposal  and  at  the  present 
time  many  experiments  are  being  conducted  with  a  view  of 
showing  its  exact  effects  in  different  directions. 

Molybdenum  is  a  hardener  like  tungsten  and  its  effects 
are  very  similar  to  those  of  the  latter  except  that  they  are 
more  pronounced.  Prominent  metallurgists  assert  that 
molybdenum  has  4.5  times  the  results  of  tungsten  and  when 
used  in  this  proportion  can  be  substituted  in  the  ratio  of  1 
per  cent,  for  every  4.5  per  cent  that  would  be  used  of  tung- 
sten. This  strangely  follows  through  not  only  the  high  speed 
tool  use  but  also  for  permanent  magnets,  although  while  it  is 
claimed  that  for  the  latter  use  it  is  even  better  than  tungsten, 
our  large  magneto  manufacturers  hold  closely  to  the  tungsten. 

These  alloys  form  the  basis  of  special  steel  practice  as  it 
applies  to  the  principal  industries  today.    To  sum  up: 

We  have  nickel,  the  increaser  of  the  elastic  limit,  hardness 
and  ductility.    It  is  the  muscle  and  vitality  builder. 

Chromium,  the  bone-builder,  allows  a  hard  steel  to  resist 
great  shocks. 

Vanadium  the  vitalizcr,  allows  steel  to  resist  fatigue. 

Silicon  a  hardener,  which  ordinarily  seriously  affects  the 
strength,  but,  when  purified  by  manganese  forms  a  great 
spring  steel. 

Aluminum  is  a  deoxidizer. 

Titanium  also  removes  the  oxygen  besides  combining  with 

Tungsten  is  the  greet  hardener,  and  retainer  of  magnetism. 

Molybdenum  is  also  a  hardener  and  a  retainer  of  mag- 
netism, forming  what  may  be  called  the  understudy  of  tung- 
sten.   It  also  enables  steel  to  resist  rusting. 

Four-Cylinder  Ingot  to  Enter  Field 

Calumet,  Mich.,  April  12 — A  four-cylinder  touring  car,  to 
be  known  as  the  Ingot,  is  to  be  made  either  in  this  city  or 
in  Houghton.  The  new  concern  intends  to  make  the  price 
of  its  car  between  $700  and  $1,000  and  employ  200  men  the 
first  year.  The  car  will  be  assembled,  the  parts  and  acces- 
sories to  be  purchased  principally  in  Detroit 
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DOUBLE-TBEAD  Tirt's  Factory— 
The  Double-Tread  Tire  Co.,  of 
Indiana,  Indianapolis,  Ind.,  has 
established  salesrooms  and  a  fac- 
tory at  609  North  Illinois  street.  The 
company  was  recently  incorporated 
under  the  laws  of  Indiana  for  the 
reclamation  and  reconstruction  of  auto- 
mobile casings.  B.  E.  Griffey  and  J.  A. 
Gavin  are  backing  the  new  company.  In 
the  reclamation  process,  or  "economy 
system  process,"  two  old  casings  are 
utilized  to  make  one  casing.  Tread- 
worn,  rim-cut,  blown-out  casings  which 
are  no  longer  of  service  are  combined. 
A  casing  with  a  good  bead  and  side  wall 
is  repaired  and  strengthened  so  as  to 
hold  the  inner  tube;  another  with  a  fair 
tread  is  put  over  it.  The  bead  is  trimmed 
and  the  two  are  lock-stitched  together. 
Two  rows  of  stitches,  made  with  a 
heavy  gum-treated  flax  cord,  hold  the 
two  casings  beyond  the  possibility  of 
slipping,  and  at  the  same  time  make  a 
water  and  dustproof  seam.  The  double- 
tread  casing  produced  is  practically 
puncture  and  blow-out  proof.  Officers  of 
the  company  say  it  is  serviceable  for 
from  2,500  to  10  000  miles,  according  to 
the  condition  of  the  casings  reclaimed. 

Tire  Factory  for  Fort  Madison— The 

Perfection  Tire  &  Rubber  Co.  will  estab- 
lish a  factory  in  Fort  Madison,  la. 

Winlon  Doubling  Time — The  Winton 
Motor  Car  Co.,  Cleveland,  O.,  employing 
2.000  workmen,  has  started  day  and  night 

shifts. 

Galion  to  Add— The  Galion  Motor  Car 
Co.,  Galion,  O.  (E.  P.  Rayl,  proprietor ). 
is  preparing  to  make  a  aO  by  150-foot 


ition  to  its  plant. 
Plant  for  Connolly  Co. — Plans  have 
been  prepared  for  the  construction  of  a 
50  by  120-foot  concrete  plant  for  the 
Connolly  Motor  Co.,  Mandan,  N.  I). 

Drednot  Truck's  Plant — The  Drednot 
Motor  Truck  Co.,  Ltd.,  Montreal,  Que., 
has  secured  a  factory  at  Wellington  and 
Nazareth  streets,  and  will  install  ma- 
chinery. 

Victor  Rubber  Adds— The  Victor  Rub- 
ber Co.,  Springfield,  O.,  has  awarded  a 
contract  for  adding  a  second  story  to 
the  addition  to  the  plant  now  under  con- 
struction. 

Ford  Factory  in  Charlotte — The  Ford 
Motor  Co.,  Detroit,  Mich.,  will  build  a 
factory  in  Charlotte,  N.  C,  to  cost  about 
5250,000.  The  plant  will  employ  about 
2,000  men  and  will  be  ready  for  business 
in  about  n  year. 

Columbus  Buggy  Sells  Shop— The 
Columbus  Buggy  Co.,  Columbus,  O.,  has 
disposed  of  the  one-story  building  used 
as  a  blacksmith  shop  to  the  Corrugated 
Container  Corp.  of  New  York  City,  which 
will  use  it  to  manufacture  containers. 

Perfection  Tire's  $90,000  Plant  — The 
Perfection  Tire  &  Rubber  Co.,  of  Chi- 
cago, will  build  a  factory  at  Ft.  Madison. 
Ia.  The  buildings  and  equipment  will 
represent  an  outlay  of  about  $90,000.  It 
is  the  intention  to  have  the  plant  in  op- 
eration by  the  last  of  July. 

Working  on  Swinehart  Addition — The 
work  of  constructing  a  three-story  offi-p 
building  and  factory  by  the  Swinehart 
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Tire  &  Rubber  Co.,  Akron,  O.,  has  begun. 
The  addition  is  being  erected  on  North 
street,  in  the  rear  of  the  present  build- 
ings. The  cost  will  be  in  the  neighbor- 
hood of  850,000. 

Packard's  Three-Story  Addition— The 
Packard  Motor  Car  Co.,  Detroit,  Mich.. 
will  build  a  three-story  addition  to  its 
plant  on  Concord  avenue.  The  structure 
will  be  52  by  113  feet  in  size  and  of  re- 
inforced concrete.  It  will  cost  about 
$10,000  and  become  the  heat-treating 
department.  In  the  main  building  the 
show  or  display  room  will  be  completely 
altered  at  an  expense  of  $5,000. 

Republic  Payroll  Largest  in  Its  History 
—This  week  there  were  200  men  on  the 
ray-roll  of  the  Republic  Motor  Truck 
Co.,  Alma,  Mich.,  the  largest  number  in 
the  history  of  the  company.  This  force 
will  be  increased  to  250  or  300  by  the  end 
of  May.  Orders  in  March  were  M0  per 
cent  over  those  received  in  April  and 
more  than  triple  the  number  received 
last  year  in  March. 

Baker  to  Increase  Production — The 
Baker  Motor  Vehicle  Co.,  Cleveland,  0., 
which  recently  reduced  the  prices  on 
three  of  its  models,  will  greatly  enlarge 
the  scale  of  production  on  its  light  elec- 
tric coupe.  By  concentrating  upon  this 
model  and  producing  it  in  quantities 
never  before  undertaken,  the  company 
has  reduced  the  manufacturing  expense, 
as  well  as  the  general  expense  per  car. 

Studebaker  Plant  Has  Over  1.000.000 
Sq.  Ft.— According  to  a  very  recent  in- 


vestigation the  total  floor  space  of  the 
different  plants  of  the  Studebaker  Corp, 
Detroit,  Mich.,  and  in  South  Bend.  Ind . 
is  1.500,000  square  feet  At  the  South 
Bend  plant  the  motor  castings,  spring, 
several  small  castings  and  complete 
bodies  are  made.  At  the  foundry  160,0W« 
pounds  of  castings  are  produced  daily, 
also  90.000  sets  of  springs. 

Figures  on  E-M-F  and  Flanders  Pro- 
duction— The  total  number  of  E-M-F  3t , 
Flanders  20  and  Studebaker  cars.  whk«t 
had  been  made  and  sold  up  to  July  1. 
1914,  was  134,023.  The  first  two  name<i 
cars  were  made  by  concerns  which  wcr» 
taken  over  by  the  Studebaker  Corp.. 
Detroit.  Mich.  In  1913  the  Studebaker 
cars  made  totaled  34,107.  During  the 
first  Ci  months  of  1914  the  produeticr 
totaled  19,809;  and  while  the  total  fipu.-f 
for  the  year  is  not  yet  known,  it  is  esti- 
mated at  over  40,000. 

Ohio  Convicts  Build  Trucks — Five  new 
3-ton  trucks  have  been  finished  at  ti» 
Ohio  penitentiary,  Columbus,  O.,  by  cor,- 
vict  labor.  The  trucks  are  to  be  used  .* 
the  state  service  at  the  various  institu- 
tions. A  yenr  ago  the  convicts  of  the 
state  prison  turned  out  their  first  truck, 
which  proved  a  big  success.  The  prisoner- 
have  started  to  work  on  five  addition 
trucks.  It  is  claimed  that  they  have  cost 
$1,000  less  each  than  could  be  purchased 


from  manufacturers. 

Work  Begun  on  Truck  Factory — Active 
operations  were  begun  on  the  new  p!»-t 
of  the  Beech  Creek  Truck  &  Automohi^ 
Co.,  Beech  Creek.  Pa.  The  industry  w 
be  located  on  East  Main  street.  The 
company  has  also  made  arrangement-  * 
purchase  10  acres  in  addition  to  the  • 
acres.  The  first  building  to  be  erected  ".; 
the  office  and  draughting  room  combiner., 
in  all  12  by  22  feet,  facing  the  stre-er 
Next  week  work  will  begin  on  the  cor 
struction  of  the  first  building.  30  bv  <•■:■ 
feet.  P.  J.  Smith,  the  inventor  of  t.if 
iiew  type  of  four-wheel  drive  trucks,  an: 
the  superintendent  and  general  mana$r«' 
of  the  company,  arrived  there  from  * 
business  trip  to  Pittsburgh  and  Bulla  " 
where  he  acquired  the  necessary  ma- 
chinery and  tools  with  which  to  efjutr 
the  plant  to  begin  active  operations. 

Ml.   Wolf's    Automobile    Plant—  YorK 

county.  Pa.,  will  have  another  automobi  ■ 
manufacturing  plant.     The   plant  wi 
be  known  as  the  Mt.  Wolf  Motor  Car 
Co.  and  will  be  located  at  Mt.  WoK, 
about  8  miles  northwest  of  York.  Sca 
eral  meetings  of  stock  subscribers  ani 
interested  persons  have  been  held  and 
a  site  for  the  factory  is  now  being  cor 
sidered.    The  company  will  be  incorpc 
rated  at  $50,000.  later  to  be  increase.) 
to  $150,000.    The  proposed  new  plan 
will  start  operations  with  about  fifty 
men,  the  number  to  be  increased  as  th< 
business  warrants  it     The  plant  wi'; 
devote  its  attention  to  the  manufacture 
of  touring  as  well  as  commercial  cars 
A  new  device  that  will  be  tried  out,  ac- 
cording to  plans,  will  be  the  constructor 
of  a  touring  car  with  a  detachable  bodv. 
which,  when  the  body  is  removed,  can  he 
converted  into  a  car  for  commercial  use 
The  plant  will  be  under  the 
of  J.  C.  Krout. 
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Motor  Men  in  New  Roles 

ANDREW     Join.     Remy— F.  W. 
Andrew,  formerly  designing  en- 
gineer for  the  Dayton  Engineer- 
ing Laboratories  Co.,  Dayton,  0., 
has  affiliated  with  the  engineering  staff 
of  the  Remy  Electric  Co. 

Needham  Jeffery  Advertising  Mgr. — 
M.  H.  Needham  has  been  appointed  ad- 
vertising manager  of  the  Thomas  B. 
JefTery  Co.,  Kenosha,  Wis. 

Howell  J-M  Advertising  Mgr.— A.  R. 
Howell  has  been  appointed  advertising 
manager  of  the  H.  W.  Johns-Manville 
Co.,  New  York  City,  succeeding  F.  J. 
Low,  who  has  resigned. 

Seibert  Studebaker  Mgr. — C.  K. 
Seibert,  formerly  auditor  of  the  Studo- 
baker  Corp.,  South  Bend,  Ind.,  has  been 
appointed  acting  manager  of  the  Stude- 
bakcr  branch  at  Salt  Lake  City. 

Moore  Appointed  Mgr. — North  Moore 
has  been  appointed  manager  of  the 
Trenton  Motor  Co.,  St.  Louis.  Mo.. 
Mercer  distributor.  He  succeeds  J.  L. 
Nugent,  who  has  resigned  on  account  of 
poor  health. 

Dill  N.  J.  Automobile  Commissioner— 
W.  L.  Dill,  of  Peterson,  N.  J.,  has  been 
appointed  Commissioner  of  Motor  Ve- 
hicles of  New  Jersey  to  succeed  Job.  H. 
Lippincott  He  will  also  act  as  Assistant 
Secretary  of  Stat*. 

Gerspacher  Overland  Mgr.— C.  G. 
Gerspachcr,  formerly  assistant  manager 
of  the  Omaha  (Neb.)  branch  of  the 
Studebaker  Corp.,  has  resigned,  to  take 
the  position  of  manager  for  E.  A. 
Brandes,  Overland  distributor  of  Over- 
land cars  in  Hastings,  Neb. 

Messinger  Republic  Truck  Mgr. — C.  J. 
Messinger,  long  associated  with  the  auto- 
mobile business  in  Tacoma,  has  assumed 
the  sales  management  of  the  Republic 
truck  department  of  the  Griffith  Motor 
Car  Co.,  which  is  also  Tacoma,  Wash., 
distributor  for  the  Dodge  cars. 

Morse  Representing  Groaaman — E.  H. 
Morse  hns  been  engaged  to  represent 
the  Emil  Grossman  Mfg.  Co.,  Inc.,  New 
York  City,  among  manufacturers  in  the 
territory  west  of  Michigan,  including  In- 
dii.ra.  Mr.  Morse  recently  conducted  a 
car  ajrencv  and  supply  house  in  Provi- 
dence, R.  I. 

Haggerty  Succeeds  Earle— W.  E. 
Earle.  manager  of  the  Indianapolis 
branch  of  the  Ajax-Grieb  Rubber  Co., 
has  been  succeeded  by  C.  J.  Haggerty, 
of  Brooklyn,  N.  Y..  who  has  assumed  his 
new  duties.  Mr.  Earle  has  been  trans- 
ferred to  the  New  England  States,  where 
he  will  travel. 

Matheson  Dodge  Service  Mgr. — C.  M. 
Matheson,  until  recently  New  York  dis- 
trict representative  of  Dodge  Bros.,  De- 
troit, Mich.,  has  been  appointed  manager 
of  the  concern's  service  department, 
•with  headquarters  in  Detroit  Mr. 
Matheson  was  formerly  president  of  the 
Matheson  Motor  Car  Co. 

Harrison  Chalmers  Advertising  Mgr. — 

J.  R.  Harrison  has  been  appointed  ad- 
vertising   manager    of    the  Chalmers 


Motor  Co.,  Detroit,  Mich.,  succeeding 
Newton  A.  Fuessle,  who  resigned  owing 
to  ill  health.  Mr.  Harrison  comes  from 
the  Burroughs  Adding  Machine  Co., 
where  he  has  been  assistant  advertising 
manager  during  the  last  year  and  one- 
half.  Previous  to  that  connection  he 
was  with  the  National  Cash  Register 
Co.,  Dayton,  O.,  being  confidential  sec- 
retary to  Lee  E.  Olwell,  who  now  is 
general  manager  of  the  Chalmers  com- 
pany. Before  going  to  Dayton.  Mr. 
HarrUon  was  in  the  advertising  business 
•n  Chicago. 

Recent  Premier  Changes — J.  E.  Levi, 
of  the  Premier  Motor  Manufacturing 
Co.,  Indianapolis,  Ind.,  in  addition  to  his 
southern  territory,  will  cover  the  states 
of  Montana,  Idaho,  Wyoming.  Utah, 
Colorado,  Arizona  and  New  Mexico.  J. 
B.  Dub,  formerly  in  the  southwest  for 
Premier,  is  now  located  In  the  east  for 
this  company,  with  headquarters  in  New 
York  City.  C.  I.  Lowd  has  been  ap- 
pointed factory  representative  for  the 
company  in  New  England.  He  makes 
his  headquarters  with  the  Premier  Bos- 
ton dealers,  the  Premier  Motor  Co.,  880 
Boyleston  street  E.  E.  White  has  been 
appointed  purchasing  agent  for  the  com- 
pany. E.  E.  Westman,  late  purchasing 
agent  for  Premier,  takes  charge  of  the 
Premier  technical  department 

Garage  and  Dealers'  Field 

New  Detroit  Accessory  Store— H.  S. 
Wagnits  has  opened  an  automobile  sup- 
ply and  accessory  store  at  680  Woodward 
avenue,  Detroit  Mich. 

Warner  Gear's  Detroit  Branch  Moves 
— The  Detroit  branch  office  of  the  War- 
ner Gear  Co.,  Muncie,  Ind.,  has  been 
moved  from  the  Ford  Bldg.  to  967  Wood- 
ward avenue. 

Royal  Equipment  in  New  Office — The 
Royal  Equipment  Co.,  maker  of  Ray- 
bestos  brake  linings,  clutch  discs  and 
linings,  etc.,  is  located  in  its  new  office, 
1613  Dime  Bank  Bldg.,  Detroit,  Mich. 

New  Garage  in  Santiago — Pancorvo 
Bros.,  commission  merchants,  exporters 
aid  imnorters  in  Santiago,  Chili,  and 
with  offices  at  17  Battery  Place,  New 
York  City,  recently  built  a  fireproof 
garage  in  the  South  American  city,  with 
a  capacity  for  200  cars. 

Detroit  Westinghou.se  Moves  —  The 
Detroit.  Mich.,  offices  and  service  station 
of  the  Westinghousc  Electric  &  Mfg.  Co. 
has  moved  into  its  new  quarters  at  1211 
Woodward  avenue.  A  complete  stock  of 
repair  parts  for  the  various  Westing- 
house  products  is  kept  in  stock. 

Opens  New  Garage — J.  P.  Muller, 
president  of  the  advertising  company 
hearing  his  name  in  New  York  City,  has 
incorporated  the  Thoroughfare  Garage 
Co.,  Inc.,  of  Elmhurst  L.  I.,  which  on 
April  1  opened  a  fireproof  brick  and  con- 
crete garage  at  Queens  and  Paris  boule- 
vards, that  city. 

Krlfs  New  Detroil  Service  Dept.— 
The  service  department  -f  th"  Krit 
Motor  Car  Co..  Detroit,  Mich.,  is  now 
located  at  584  Franklin  street,  which  is 


hKo  the  service  station  for  the  cars  made 
bv  the  following  concerns,  all  of  which 
are  now  bankrupt:  American  \01turette 
Co..  Henderson  Motor  Car  Co..  Michigan 
Motor  Car  Co. 

Right  Shock  Absorber  in  Minneapolis 
—The  Klcckner  Shock  Absorber  Co.  has 
taken  over  the  distribution  of  the  Right 
*hock  absorber  for  the  states  of  Minne- 
sota, North  and  South  Dakota.  Its 
headquarters  are  at  1514  Hennepin  ave- 
nue, Minneapolis,  Minn.  The  Right 
shock  absorber  is  a  special  shock  ab- 
sorber for  medium-weight  cars. 

Baltimore's  New  Tire  Shop— The  Tire 
Shop,  according  to  an  announcement 
made,  is  the  successor  to  Eldred  B. 
Quarles  &  Co.,  Charles  and  20th  streets, 
Baltimore,  Md.  Those  interested  in  the 
Tire  Shop  are  W.  C.  Floyd  and  W.  Ryd- 
strom.  In  addition  to  the  Dayton  airless 
tires  and  the  Braender  tires,  it  is  an- 
I  that  the  Shop  will  carry  Batavia 


Handles  Silver's  Used  Car  Business- 
All  the  used  cars  taken  in  trade  by  the 
C.  T.  Silver  Motor  Co.,  New  York  City, 
distributor  for  the  Overland  and  Peerlesx 
cars,  w  ill  be  handled  by  the  Rodney.  K. 
Haines  Co..  that  city.  The  company  has 
the  exclusive  agency  for  all  used  cars 
taken  in  trade  by  the  Silver  company. 
Salesrooms  have  been  opened  at  1739 
Broadway. 

Accessory  Branch  for  Colorado 
Springs  —  R.  I.  Lemon,  for  the  last  4 
years  connected  with  the  MacFarland 
Auto  Co.,  of  Denver,  Colo.,  and  Wyoming 
distributor  for  the  Buick  and  Packard 
cars,  has  gone  to  Colorado  Springs  and 
opened  an  accessory  store  under  the 
name  of  the  Colorado  Springs  Auto 
Equipment  Co.,  a  branch  of  the  Denver 
Auto  Equipment  Co, 

Locomobile  Used-Car  Sale — The  New 
England  branch  of  the  Locomobile  Co.  of 
America  inaugurated  a  Spring  sale  this 
week  at  its  salesrooms  in  Boston,  Mass., 
that  is  being  watched  with  interest  by  the 
other  dealers.  The  quarters  will  be  kept 
open  from  8.30  a.  m.  to  10  p.  m.  every  day 
from  Monday  to  Saturday,  and  adver- 
tisements in  the  newspapers  call  atten- 
tion to  the  sale  of  cars  taken  in  ex- 
change for  new  Locomobiles.  While 
Locomobiles  are  the  feature  of  the  sale, 
other  cars  will  also  be  sold.  The  keep- 
ing open  of  salesrooms  on  Common- 
wealth avenue  until  10  at  night  for  an 
entire  week  for  the  sale  of  used  cars 
is  an  inno%'ation. 

New  Autocar  Service  Station-The 
Autocar  Sales  Co.,  New  York  City,  has 
opened  its  new  truck  garage  and  service 
station  at  557  West  Twenty-third  street. 
The  building  is  of  fireproof  construction 
throughout  and  runs  from  Twenty-third 
to  Twenty-fourth  street,  where  are 
located  the  main  garage  entrances  and 
exits.  The  sales  and  show  rooms  are  at 
the  Twenty-third  street  front,  and  the 
entire  rear  of  the  ground  floor  of  the 
building  is  given  over  to  garaging  space. 
On  the  second  floor  are  the  road  service 
department,  which  maintains  spare  cars 
for  rental  to  owners  for  emergency 
haulage;  completely  equipped  repair 
!,  offices  and  stockrooms. 
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THE  Brad-Kent  carbureter  is  a  sim- 
ple pattern  of  automatic  instru- 
ment designed  with  particular 
thought  as  to  the  requirements 
of  the  Ford  car  motor.  As  can  be  seen 
from  the  sectional  view,  there  is  a  ven- 
turi  with  a  central  jet,  and  a  metering 
pin  partly  closes  the  nozzle.  Surround- 
ing the  venturi  is  an  annular  piston 
which  uncovers  eight  square  air  ports  as 
it  rises,  the  piston  bem?  pierced  with 
holes  to  correspond  to  these  ports.  Air 


Section  through  Brad -Kent  carbureter 

for  lifting  the  piston  when  the  suction 
is  sufficient  is  admitted  through  the  ball 
valve  seen  at  the  bottom  of  the  piston 
chamber  on  the  left.  To  adjust  the  noz- 
zle the  jet  can  be  raised  or  lowered  by 
means  of  the  finger  nut  at  the  bottom  of 
the  carbureter,  there  is  a  hot  air  muffle 
and  also  a  starting  choke  throttle  in  the 
air  pipe.  It  may  be  noticed  that  the 
float  chamber  and  air  pipe  are  clamped 
to  the  central  portion  of  the  carbureter 
by  a  split  ring,  so  the  flange  can  be 
turned  into  any  position  that  suits  the 
manifold.  Complete  with  hot  air  stove, 
flexible  pipe,  etc.,  the  price  is  $12.50. — 
Frost  Mfg.  Co.,  Kenosha,  Wis. 

Goodrich  Tire  Caliper 

An  ingenious  instrument  for  gauging 
the  degree  of  inflation  of  a  tire  is  the 
special  caliper  manufactured  by  the  B. 
F.  Goodrich  Co.    The  operation  of  the 


Prrnrii  portable  electric  power  outfit 

caliper  is  based  on  the  fact  that  the 
amount  of  bulge  in  the  side  walls  of  a 
tire,  at  the  point  where  the  tire  rests  on 
the  ground,  bears  a  definite  proportion 
to  the  diameter  of  the  tire  at  the  top 
where  there  is  no  weight  to  cause  bulg- 
ing. 

The  caliper,  which  is  of  nickeled 
steel,  consists  of  a  bar  with  a  leg  pro- 
jecting at  right  angles  at  one  end  of  it 
and  a  second  leg,  parallel  with  the  first, 
sliding  on  the  bar.  On  the  bar  are  two 
scales,  one  above  the  other,  marked  with 


Goodrich  caliper  for  gauging  degree  of  tire 
Inflation 


J-B  carbureter  with  thermostatic  control 

letters.  The  lower  scale  begins  at  a 
point  further  from  the  stationary  leg 
than  the  upper  scale.  In  other  words,  A 
on  the  upper  scale  is  nearer  the  station- 
ary leg  than  A  on  the  lower  scale.  The 
difference  between  the  two  A's  is  the 
proper  difference  between  the  diameter 
of  the  tire  at  the  top  and  the  bottom. 

To  use  the  caliper  it  is  first  adjusted 
to  the  tire  at  the  top,  the  sliding  leg  be- 
ing moved  until  the  tire  just  fits  between 


the  legs.  The  mark  of  the  top  scale  is 
then  noted  and  the  sliding  leg  moved 
until  it  stands  the  corresponding  mark 
on  the  lower  scale.  The  caliper  is 
.straddled  over  the  tire  and  rim  at  the 
bottom,  where  the  tire  is  bulged  from 
the  weight  of  the  car;  if  the  bulge  is 
just  sufficient  to  fit  snugly  between  the 
caliper  legs  the  inflation  is  perfect.  If 
the  caliper  is  loose  on  the  tire  the  tire 
is  too  hard  and  air  should  be  let  out  un- 
til the  space  is  filled,  while  if  the  bulge 
is  so  great  that  the  caliper  will  not  go 
down,  air  should  be  pumped  in  until  the 
proper  diameter  is  produced.  The  de- 
vice is  intended  for  use  with  any  make 
and  type  of  pneumatic  tire.  Both  legs 
fold  on  the  main  bar  and  the  whole  tool 
goes  into  a  leather  case  10  1-2  inches 
long.  The  price  is  $1. — B.  F.  Goodrich 
Co.,  Akron,  O. 

Portable  Power 

In  a  repair  shop,  in  a  large  stockroom 
and  in  many  other  places  it  is  useful  to 
be  able  to  tap  a  source  of  mechanical 
power  and  electricity  has  made  it  possible 
to  take  the  tool  to  the  work  instead  of 
moving  the  work  to  the  tool.  In  repair- 
ing it  may  easily  save  many  dollars  if 
it  is  possible  to  drill  a  hole  without  pull- 
ing down  anything,  but  the  average 
garage  man  can  hardly  make  it  pay  to 
equip  with  a  great  variety  of  pneumatic 
or  electric  hand  tools. 

To  overcome  this  difficulty  the  "Peer- 
less" outfit  has  been  produced.  It  com- 
prises an  electric  motor  mounted  on  a 
wheeled  stand,  and  provided  with  a  fric- 
tion driving  gear  so  that  a  flexible  shaft 
can  be  set  to  revolve  at  any  re- 
quired speed.  There  is  an  adjustment 
for  the  friction  gear  to  take  up  wear  and 
lo  vary  the  degree  of  contact,  while  the 
gear  allows  the  tool  to  be  stopped  with- 
out switching  off  the  motor.  Several 
sizes  are  made  from  1-4-horsepower  up 
to  one  horsepower,  and  the  latter  size 
will  operate  a  1  1 -2-inch  drill.  Six 
speeds  of  tool  shaft  are  given  by  the 
gear,  and  attachments  will  increase  this 
range  to  eighteen  speeds.  The  motor  is 
■  Westinghouse,  and  is  supplied  for 
either  direct  or  alternating  current. — 
United  Mfg.  Co.,  Kansas  City,  Mo. 

Ford  Shock  Absorber 

This  is  a  new  design  of  supplementary 
spring  which  has  as  its  main  feature  an 
adjusting  cap  so  that  it  can  be  set  to 
suit  runabouts,  touring  models  or  deliv- 
ery wagons.  The  absorbers  are  double 
acting  and  can  lie  fitted  to  both  the  front 
and  rear  springs. — Oxvgen  Generator 
Co.,  Troy,  N.  Y. 

Thcrmoatatir  Control  Carbureter 

The  idea  of  fitting  a  carbureter  with 
an  automatic  control  to  adjust  the  mix- 
ture to  suit  temperature  variations  is 
a  popular  one  and  the  J-B  system 
seems  to  be  about  the  extreme  of  sim- 
plicity. The  carbureter  is  a  simple  pat- 
tern having  a  plain  jet  in  the  mouth 
of  which  there  hangs  a  metering  needle. 
This  is  suspended  from  a  lever  on  the 
inner  end  of  the  shaft  to  which  the 
thermostat  is  attached;  the  latter  causes 
the  shaft  to  twist  as  it  expands  or  con- 
tracts, and  so  lowers  the  needle  further 
into  the  jet,  or  lifts  it  out. 

In  the  illustration  A  is  the  inner  end 
of  the  thermostat  and  the  screw  sets 
the  position  of  the  metering  needle  when 
the  motor  is  normally  cold — when  it  is  at 
a  temperature  of  about  60  degrees  say. 
The  screw  B  limits  the  degree  to  which 
the  thermostat  can  lower  the  needle  and 
is    thus    the    high    speed  adjustment. 


Google 


700 


THE  AUTOMOBILE 


April  15.  19tS 


Corbet!  A  Oe  Coureey  (mall  electric 
vulcanlier 

There  is  an  air  vnlve  with  an  independ- 
ent control,  so  the  carbureter  work* 
much  like  the  usual  kind,  but  with  the 
difference  that  a  hot  motor  automatically 

f t*  a  leaner  mixture  than  a  cold  one. — 
H  Carbureter  Co.,  Los  Angeles.  Cal. 


The  thing  which  keeps  most  motorists 
from  doing  their  own  repairs  to  punc- 
tured air  tubes,  is  the  trouble  of  the 
process,  but  the  electric  type  of  vulcan- 
lier certainly  helps  to  minimize  this. 
One  of  the  simplest,  lightest  and  smallest 
machines  is  the  Corbctt  &  De  Courscy 


which  works  off  any  six  volt  storage  bat- 
tery and  so  allows  repairs  to  be  made  on 
the  road.  It  should  be  quite  easy  to  vul- 
canize a  tube  while  running  the  car,  as 
the  vtilcanixer  is  so  light  that  it  could  be 
held  by  any  passenger  without  fatigue. 
With  the  machine  is  a  thermometer  which 
allows  the  temperature  to  be  controlled, 
and  also  a  length  of  flexible  wire  fur- 
nished with  a  socket  to  fit  the  usual  in- 
spection lamp  holder  on  the  dashboard. 
It  sells  for  Sii  and  needs  no  extras  except 
vulcanizing  compound. — Corbett  A  Dc 
Coursey  Co.,  Pittsburgh.  Pa. 

Srlf- Adjusting  Vise 

Every  mechanic  knows  the  inconve- 
nience of  the  ordinary  vise  when  it  is  de- 
sired to  hold  some  piece  that  is  awk- 
wardly shaped,  and  the  illustrations  show 
a  very  ingenious  way  of  getting  over  the 
trouble.  This  is  the  invention  of  G.  K. 
Storey,  an  English  tool  maker,  and  the 
idea  is  to  make  the  jaw  of  the  vise  ac- 
commodate itself  to  the  shape  of  the 
thing  to  be  gripped.  To  give  this  quality 
the  usual  jaw  is  done  away  with  and  re- 
placed by  a  short  length  of  chain,  fixed 
at  both  ends,  hut  with  the  individual 
links  free.  Normally  the  links  stand  at 
right  angles  aid  offer  a  straight  surface, 
but  if  they  are  pressed  on  an  uneven  ob- 
ject they  will  slide  until  they  wedge 
against  the  object  and  each  other.  The 
action  is  made  quite  clear  by  the  draw- 
ings and  it  appears  to  be  a  simple  notion 
that  may  have  far-reaching  effect.  If 
the  vise  acts  as  efficiently  as  it  appar. 
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ently  ought  to  do,  it  should  And  world- 
wide application. — C.  D.  Burton  Griffiths 
A  Co.,  London,  England. 
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Electric  Horn  Fittings — The  Benjamin 
is  a  special  hom-button  made  with  a 
large,  rounded  top,  and  pressure  on  any 
part  thereof  makes  the  cotnact.  The 
button  does  not  have  to  be  felt  for  and 
can  be  clipped  on  the  steering  wheel  or 
attached  to  the  body.  The  maker  of  this 
button  also  manufactures  a  variety  of 
complete  horns  at  prices  varying  from  $4 
upward.  The  special  button  alone  costs 
60  cents. — Benjamin  Electric  Mfg.  Co., 
New  York  City. 

Electric  Horn — The  Newtone  horns  are 
well  known  as  examples  of  sound  electri- 
cal types,  but  a  recent  circular  draws  at- 
tention to  a  cheap  pattern  selling  for 
$3.50  called  the  "Apollo."  This  is  a  vibra- 
tor horn,  while  other  Newtones  are  of  the 
motor-operated  sort.  —  Automobile  Sup- 
ply Mfg.  Co..  Brooklyn,  N.  Y. 

Electro-Mechanical  Horn— The  Garford 
is  a  motor-operated  electric  warning  sig- 
nal with  a  special  style  of  cam  which  is 
claimed  to  give  it  unusual  durability.  The 
makers  state  that  their  method  of  ar- 
ranging the  striking  mechanism  which 
vibrates  the  diaphragm  is  such  that  the 
bearings  of  the  shaft  that  carries  the  lit- 
tle cam  are  subjected  to  much  less  stress 
than  usual.  Another  feature  is  an  easily 
removable  rear-end  cover  which  allows 
the  owner  to  take  off  the  protecting  cap 
and  so  oil  the  mechanism  without  dis- 
turbing any  electrical  connections.— Gar- 
ford  Mfg.  Co.,  Elyria.  O. 

Goggle* — A  new  pattern  of  goggle  is 
the  Zylbox,  which  has  a  light  frame  of 
imitation  tortoise  shell  and  a  self-adjust- 
ing  no»e  bridge  of  four-ply  silk.  It  is 
claimed  that  this  soft  material  rests  gen- 
tly  against  the  wearer  and  cannot  possi- 
bly chafe  or  irritate  This  special  con- 
struction is  said  to  allow  the  goggles  to 
fit  closely  on  any  face,  so  closing  every 


crack  through  which  dust  could  possibly 
find  its  way  to  the  eyes  of  the  wearer. — 
T.  A.  Wilson  A  Co.,  Reading,  Pa. 

Kerosene  Carbureter  Testa  —  Recent 
tests  of  a  W.  G.  kerosene  carbureter  are 
described  in  a  small  book  issued  by  the 
makers.  These  comprise  tests  made  on 
a  Fiat,  a  Ford  and  a  Chevrolet  car  and 
also  on  one  of  the  Fifth  avenue  buses. 
The  tests  all  showed  good  economy  and 
good  action  generally. — W.  G.  Kerosene 
Carbureter,  New  York  City. 

Kick-Switch  Lock— This  switch  is  de- 
signed to  fit  on  a  Ford  metal  coil  box  in 
place  of  the  original  one  and  in  appear- 
ance is  simply  an  ordinary  kick  switch. 
With  it  is  incorporated  a  \  ale  lock,  how- 
ever, and  it  is  necessary  to  turn  the  key 
to  obtain  either  the  "on"  or  "off"  posi- 
tions. This  gives  considerable  security  to 
the  owner,  who  thus  finds  the  advantages 
of  a  kick  switch  and  a  lock  combined  in 
one  article.— New  York  Coil  Co.,  New 
York  City. 

Garage  Jacks  and  l'rrssea  —  Good- 
wheeled  jacks  for  moving  a  car  by  lift- 
ing the  whole  axle  Bre  almost  essential 
garage  equipment.  The  Weaver  garage 
jacks  are  made  in  several  sizes  and  pat- 
terns to  suit  different  classes  of  service, 
and  there  is  also  a  two-wheeled  lack  with 
a  long  lifting  handle,  called  the  "auto  am- 
bulance," for  crippled  cars.  The  same 
manufacturers  turn  out  other  articles  of 
value  to  the  reoairer,  including  small 
hand  presses  and  drill  chucks. — Weaver 
Mfg.  Co..  Springfield,  111. 

Inexpensive     Portable  Garage — The 

Kolb  company  make  all  sorts  of  portahle 
buildings  and  specialize  on  inexpensive 
garages  for  private  use.  One  of  these 
sells  for  as  little  as  $85,  and  measures  10 
feet  by  14  feet.  This  is,  of  course,  a 
small  size,  but  the  upward  range  em- 


braces all  dimensions.  —  Kolb  Portable 
Building  Co.,  New  York  City. 

Tire  Pumps  and  Oil  Guns— Despite  the 
growing  use  of  compressed-air  lines  and 
engine-driven  tire,  pumps  there  in  still  a 
large  demand  for  good  hand  inflatory  of 
the  accepted  and  time-tried  kind.  Bridge- 
port pumps  are  in  this  class,  and  are 
made  in  sniKle-aetion  Btyle  of  compound 
two  stage.  Special  features  are  the 
method  of  attaching  the  pump  cylinder  to 
the  foot  and  the  use  of  the  best  class  of 
material.  The  oil  guns  made  by  the  same 
firm  are  of  accepted  pattern,  well  fin- 
ished, and  with  good,  large  handles.  

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

Ford  Honeycomb  Radiator — A  special 
hood  of  taper  form  adds  perhaps  a  good 
deal  to  the  appearance  of  an  old  Ford, 
and  this  is  still  more  greatly  enhanced  by 
a  V-shaped  honeycomb  radiator.  The 
radiator  also  gives  greatly  nor*  cooling 
surface  than  the  standard  kind,  which  is 
an  advantage  of  real  practical  value.  A 
very  smart  hood  and  a  well-made  radia- 
tor known  as  tho  "Superior"  are  supplied 
for  $52.65,  or  the  hood  alone  for  $11  40 
while  $8  is  allowed  for  the  old  Ford  radi- 
ator  regardless  of  its  condition  Supe- 
rior Lamp  Mfg.  Co..  New  York  City. 

Care  of  Electrical  Equipment — Of  the 
several  periodicals  which  we  receive  from 
manufacturers  dealing  with  their  prod- 
ucts in  a  magazine  style  there  is  none 
more  interesting  than  the  Delco.  This 
contains  various  stories  not  closely  con- 
nected with  electric  starters  and  gener 
ators,  but  it  also  has  hints  on  the  easy 
and  simple  upkeep  of  Delco  outfits  in 
particular  and  electrical  machines  in 
general.  These  hints  are  expressed  in 
language  free  from  technicality  nnd 
should  be  appreciated  by  the  average 
user.— Dayton  Engineering  Laboratory 
t  o.,  Dayton.  O. 
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How  strong 
are  the 
Spokes  ? 


Each  spoke  will 
carry  3200  lbs. 
Three-fourths  of 
them  are  always  in 
use  and  would  carry 
a  combined  load  of 
over  80  tons. 


one 
the  time. 


WIRE  WHEELS 


It  seems  almost  inconceivable  but  we 
have  never  even  had  a  broken  spoke 
let  alone  a  wheel  that  collapsed 
under  any  other  circumstances  than 
that  of  complete  wreck  to  the  car. 


are    so  terrifically   powerful   that  it 
teems  childish  to  even  compare  them 
with  even  the  best  wood  wheels. 
Ask  your  dealer.    He  can  probably 


furnish  you  with  a  set  for  this  summer's 
tour  and  relieve  all  mental  anxiety  con  - 
cerning  the  most  insidious  of  all  car 
weaknesses,  namely,  dried-out  wheels. 


HOUK  MANUFACTURING  COMPANY,  1700  Elmwood  Ave.,  Buffalo,  N.Y. 


Get  Out  of  Competition's  Rut 

Secure  For  Your  Territory 

The  Standard  "Eight " 
$1735 


\\  rile  fur  ihc  agency  oi  the  standard  "tight"  now  while  Eights  are  scarce. 

I  he  Standard  "Eight"  closely  approaches  mechanical  perfection.   Its  action  ha* 
gained  the  approval  of  men  whose  life  work  and  entire  resources  have  been 
devoted  to  producing  better  transportation  machines 


Standard  "Eight"  Specifications 

Eight  Cylinders;  3"  bore.  5"  stroke.  "V"  shape,  unit  power  plant  with 
three  point  support. 

Wheel  base,  121";  seating  capacity,  seven  passengers;  tires.  35x4)4"; 
weight.  3200  pounds. 

Send   today   for  <mr   territorial   agreement    and   our  illustrated 

descriptive  folders. 

<  iet  the  details  of  the  big  advertising  campaign  we  have  in  course 
of  preparation.    Decide  to  get  out  of  the  rut  of  competition. 
Start  now  with  the  Standard  "Eight"  and  you  become  a  leader. 


Tha  Standard  "Six" 

it  ■  larger  car.  cmih  to  combine  supreme  refinement  and 
great  power  at  a  fair  price.     Six  cylinder  motor.  4" 
I  bore.  5W  Mroke;  unit  power  plant  with  three  pr.int 
•upi>ort.     Wheel  bate  126":  tirea  J»«4VS;  demount- 
1  iblr  mm.  weight  JUDO  Iba. 


Standard  Steel  Car  Co. 

Pittsburgh,  Pennsylvania 
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Chalmers  Dealers  Boost 
"New  Sim" 

"We  have  received  our  "New 
Chalmers  Six'  and  it  is  a 
dandy.  It  certainly  is  full  of 
life  and  pep  and  rides  fine. 

"Prospects  arc  good  for  a 
prosperous  season,  and  we  will 
need  a  good  many  Chalmers 
cars  before  the  snow  flies 
attain. 

"This  'New  Six'  is  going  to 
be  a  'whirlwind'  seller. 

Sheagren-Hunt  Co., 
<  halmcrs  Distributors, 
Burlington.  Iowa. 

Dealer's  Note:  The  agency  (or  thit 
BbI  in  youi  territory  might  he  iipen. 
A-.tr   for  particular!. 
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$1400 


ly  and  deliveries  are  bein^ 

lalmers  Company  has  ever 
irkable. 


ful — typically  Chalmers — 
point.    It  has  forty  horse- 
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Everything  about  the  "New  Six"  will  -strike  you  as  being  dis- 
tinctive without  the  slightest  suggestion  of  freakish  design. 

Examine  it — ride  in  it.  If  you're  a  dealer,  you'll  be  interested 
in  it  because  of  its  selling  qualities.  If  you  want  it  for  pleasure 
or  business,  see  if  it  does  not  give  you  all  that  you  expect  to  get  at 
the  price  you  have  in  mind. 

Chalmers  Motor  Company 

Detroit 


rvr<~ 


"  "UigiflzeRTEf  Google 


In     Quality    and    prompt    deliveries  have 
IS    made  "The  Bossert  Way"  mean  some 
Wm     thing  definite  to  users  ol  pressed  stee 
or  other  metal  parts. 


1 


^  our  production  depends  largely  on  the 
service  you  receive  from  the  parts 
maker.  If  you  have  placed  your  order 
with  us  you  can  safely  arrange  your 
schedule  with  the  knowledge  that  our 
deliveries  will  be  made  exactly  as  prom- 
ised. We  do  not  accept  explanations  or 
excuses  from  our  various  departments. 
The  goods  will  be  shipped  on  time.  This 
we  guarantee. 

In  the  most  modern  plant  which  brains, 
money  and  experience  can  devise  we 
make  over  two  hundred  pressed  steel 
and  metal  parts,  including  Axle  Hous- 
ings. Brake  Drums,  Hub  Caps,  Hub 
Flanges,  Ball  Cups  and  Retainers,  Step 
Hangers,  Running  Boards.  Torque 
Arms,  Clutch  Arms.  Clutch  Discs,  etc. 

Try  "THE  BOSSERT  WAY." 
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Most  Accurate  Automobile  Part 


Methods  of  Ball  Bearing  Manufacture  Call  for 
Microscopic  Inspection  of  Material  and  Product 

By  A.  Ludlow  Clayden 

THE  ball  hearing-  and  the  automobile  are  reciprocal  in     such  as  ordinarily  are  found  only  in  scientific  laboratories, 
that  the  former  has  reached  its  present  high  state  of     This  work  has  been  done  by  various  manufacturers  in  dif- 
efficiency  by  reason  of  the  automobile  makers'  demand,     ferent  parts  of  the  world,  and  the  development  has  mostly 
while  the  efficiency  of  the  motor  car  is  due  in  a  considerable     been  along  independent  lines,  though  the  results  are  similar. 


America  was  admittedly  behind- 
hand in  ball  bearing  making 
and  up  to  the  past  summer  an 
estimated  proportion  of  foreign 
imports  to  home  production  was 
fifty-fifty.  The  recent  embargo 
on  exportation  from  Europe  will 
act  as  a  stimulus  to  American 
business  and  will  encourage  ex- 
pansion of  the  American  makers' 
plants,  so  that  there  is  good 
reason  to  hope  that  the  country 
will  be  self-supporting  in  this 
respect  when  the  war  is  over. 
That  it  has  not  been  so  before 
is  doubtless  due  to  the  highly 
special  nature  of  the  business, 
and  to  the  fact  that  American 


degree  to  the  friction  eliminated 
by  bearings  having  rolling  in- 
stead of  sliding  friction.  Yet 
few  people  who  benefit  by  the 
modern  bearing  can  have  much 
idea  how  delicate  a  process  its 
manufacture  has  become.  Prob- 
ably the  largest  factor  in  ball 
bearing  efficiency  is  accuracy  of 
dimension,  and  this  is  already 
such  that  a  ten  thousandth  of  an 
inch  is  the  limit  of  error. 
Makers  of  hearings  aim  at  an 
aver-increasing  accuracy  and  it 
is  anticipated  that  bearings  will 
be  made  to  much  finer  limits 
than  this,  aa  knowledge  is 
gained  concerning  processes  and 
materials. 

It  is  easy  to  say  one  ten 
thousandth  of  an  inch,  but  it  is 
not  easy  to  realize  what  an  ex- 
cessively small  dimension  this 
is;  it  is  possible  to  get  an  idea 
by  thinking  of  the  sixty-fourth 
of  an  inch  marked  on  most  en- 
gineers' scales  and  then  remem- 
bering that  dividing  this  into  a 
hundred  parts  would  give  units 
considerably  larger  than  those 
to  which  ball  bearing  makers 
have  to  work. 

To  obtain  this  accuracy  it  has 
been  necessary  to  devise  special 
machines,  to  discover  special 
materials  and  special  methods  of 

treating   those   materials    and         Upper— Watching  through  a  telescope  the  mowementa  of  the  tiny  mirror  that  ihowi  how  a  ateel 
1  «n    ♦      1  '    ,     '  "■*<«"•  under  load.  Lower — A  finished  double  row  bearing  being  teeted  for  circularity  and 

aoo  e  an.  to  train  Inspectors  truth  of  face  simultaneously.  Each  of  the  two  gauges  shown  will  Indicate  much  less  than  a  half 
and    workmen    to    use    gauges     thousandth  of  an  Inch  variation  from  propsr  alee. 
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maker*  have  had  to  train  themselves  and  their  men  before 
they  were  ready  to  produce  equally  good  bearings.  This 
they  are  now  able  to  do  and  can,  therefore,  prepare  to  expand 
their  factories  to  .supply  the  home  demand  completely  and 
ultimately  this  will  carry  competition  abroad. 

Highly  .Special  Material  I'sed 

The  essentials  of  a  ball  bearing  material  are  hard  surface 
and  tough  core,  but  beyond  this  the  hardness  of  every  spot 
on  every  part  must  be  even.  Extra  hard  places  mean  in- 
accuracy in  the  grinding  operations  and  increased  rapidity 
of  wear  in  use.  The  New  Departure  Mfg.  Co.,  Bristol, 
Conn.,  whose  process  of  manufacture  is  dealt  with  in  the 
following  pages,  has  had  difficulty  in  getting  sufficiently 
pure  steel  from  other  than  Swedish  sources  of  supply,  but 
is  now  obtaining  American  made  steel  that  is  proving  good. 
Three  forms  of  material  are  used,  bar  for  making  small 
bearing  races,  tube  for  making  larger  races,  and  drawn  wire 
in  various  sizes  for  making  the  balls.  For  the  moment  we 
will  neglect  the  races  and  deal  solely  with  the  manufacture 
of  the  balls. 

• 

Balls  Made  Automatically 

This  commences  with  the  annealing  of  the  steel  wire  which 
is  performed  in  large  furnaces  designed  and  made  specially 
for  the  company  so  that  the  coil  of  wire  is  heated  evenly  and 
also  protected  from  the  atmosphere  or  other  scale-forming 
gases.  After  the  annealing  process  the  next  operation  is  to 
draw  the  wire  again,  so  reducing  its  diameter  slightly  and 
consolidating  the  steel.  The  New  Departure  Co.  find  they 
can  get  better  results  by  doing  this  final  drawing  in  their 
own  plant  than  by  taking  the  wire  as  it  comes  to  them,  and 
since  they  have  only  to  make  slight  reductions  in  diameter 
four  drawing  mills  are  able  to  take  care  of  the  whole  output, 
dealing  with  some  15  tons  of  material  daily. 

From  the  moment  that  the  wire  leaves  the  building  in 
which  it  is  annealed  and  drawn  the  making  of  the  ball  is 
automatic.  In  an  adjoining  building  special  machines  auto- 
matically cut  off  "slugs"  from  the  coil  of  wire,  and  each 
slug  is  dropped  between  a  pair  of  cup  dies  which  stamp  it 
into  a  roughly  spherical  form.  Although  the  dies  which  do 
the  stamping  make  the  ball  roughly  there  is  left  a  fin  or 
ragged  edge  of  metal  round  the  junction  of  the  dies,  and 
this  is  removed  before  the  balls  go  to  the  heat-treating  fur- 
naces, by  a  rough  grinding  process. 

Returned  to  the  heat-treating  plant  the  balls  are  poured 
into  iron  trays  and  placed  in  a  gas-fired  furnace  where  they 
are  raised  to  a  very  exact  temperature  before  hardening. 
For  control  of  this  temperature  the  best  and  most  accurate 
electric  pyrometers  are  used  and  connections  are  made  from 
each  furnace  to  a  central  board  located  in  a  separate  room. 
Here  one  man  spends  his  days  checking  the  temperature  of 
one  after  another  of  the  row  of  furnaces  over  and  over,  each 
furnace  being  tested  for  heat  every  few  minutes.  Should  it 
be  too  hot  the  movement  of  a  switch  lights  up  a  lamp 
suspended  over  the  furnace  in  error,  and  should  it  be  too  cold, 
a  different  switch  turns  current  through  a  lamp  of  different 
color.  Thus  when  neither  lamp  is  alight  the  temperature 
is  correct  und  all  the  foreman  has  to  do  is  to  give  attention 
to  tho.'e  above  which  the  lamp  calls  for  either  more  or  less 
heating. 

As  the  halls  ait-  made  of  steel  that  is  hardened  completely 
they  have  no  casing  process  to  go  through. 

Ball  Grinding  N  Slow  Process 

After  hardening,  the  balls  are  fairly  round  but  have  a 
black  exterior,  so  there  remains  a  good  deal  of  metal  to  lie 
removed.  The  way  in  which  this  is  done  and  the  ball  brought 
finally  to  within  a  ten  thousandth  of  an  inch  of  correct  sire  is 
by  causing  the  balls  to  roll  in  a  vce  groove  in  the  presence  of 
ar,  abrasive  material.    In  the  ball  finishing  shop  are  rows  of 


machines  with  horizontal  spindles  bearing  the  grinding 
plates,  and  these  plates  have  spiral  vee  grooves  cut  in  their 
fuces,  so  that  balls  may  be  fed  to  the  center  of  the  plate  and 
taken  from  the  outside  continuously.  The  process  is  auto- 
matic since  the  balls  leave  the  bottom  of  a  hopper,  pass 
through  the  grinding  groove  and  return  to  the  hopper;  every 
now  and  then  a  man  takes  a  ball  from  the  machines  und 
checks  it  on  a  gauge  to  see  what  progress  is  being  made,  but 
the  steel  is  so  hard  that  it  takes  hours  to  bring  an  average 
hopper  full  of  balls  down  to  finished  dimensions. 

Sorting  Machines  Are  Automatic 

Even  when  this  process  is  over  the  balls  are  seldom  exactly 
tho  same  size,  variations  of  tiny  fractions  of  an  inch  being 
detectable  by  delicate  gauges;  however,  before  they  are 
sorted  and  graded  into  size,  the  balls  are  put  in  tubs  mounted 
on  shafts  at  about  45  degrees  to  the  horizontal,  mixed  with 
small  bits  of  leather.  As  the  tubs  are  revolved  the  balls 
roll  over  against  each  other  in  their  efforts  to  keep  to  the 
bottom  of  the  tub,  and  this  continued  friction  against  the 
leathers  puts  on  the  high  polish  which  one  associates  with 
a  bearing  ball. 

Thje  next  process  is  to  sort  for  grade  so  that  a  load  of  balls 
with  a  maximum  inaccuracy  of  a  ten  thousandth  may  be 
sifted  into  lots  with  still  smaller  differences.  Again  the 
balls  are  put  in  a  hopper  whence  they  issue  one  by  one  and 
fall  on  a  pair  of  vee  edge  pieces  of  steel.  Beneath  these  strips 
is  a  sort  of  worm  with  a  deep  square  thread  and  a  pitch 
slightly  greater  than  the  ball  diameter.  The  thread  takes 
hold  of  the  bottom  of  the  ball  and  pulls  it  along  the  strips 
where,  since  the  outer  ends  of  the  strips  are  a  fraction 
wider  apart  than  the  inner  ends,  the  ball  presently  falls 
through  between  them;  the  larger  it  is  the  nearer  it  has  to  be 
drawn  to  the  outside,  and  the  smaller  it  may  be  the  shorter 
the  distance  it  travels.  The  ball  drops  into  one  or  another  of 
four  or  five  different  boxes,  according  to  the  exact  spot  where 
it  slipped  through  the  runway  and  these  boxes  are  used 
separately  in  assembling  bearings,  so  that  there  shall  be  the 
minimum  deviation  in  size  between  all  the  balls  in  any  par- 
ticular journal.  The  sorting  machine  can  also  reject  balls 
over  or  under  the  limits  of  size  permitted. 

Human  Eye  Is  Final  Test 

Finally  the  balls  are  given  to  girls  skilled  in  examination 
by  eye;  placed  in  wooden  trays  some  dozens  at  a  time  it  is 
just  possible  to  see  faint  differences  in  color  due  to  slight 
difference  in  hardness.  So  skilled  are  these  girls  that  they 
can  pick  out  a  ball  which  is  wrong  almost  before  the 
tumbling,  glittering  spheres  have  come  to  rest  in  the  tray, 
and  it  is  interesting  to  see  that  a  good  many  balls  not  quite 
right  do  manage  to  get  through  even  the  rigorously  careful 
processes  we  have  dealt  with.  Of  course  the  percentage 
is  extremely  small,  but  obviously  the  makers  wish  to  run  no 
risks  whatever  and  prefer  to  waste  a  good  many  balls  rather 
than  risk  one  bad  one  in  a  bearing. 

Roughing  the  Races 

So  much  for  the  balls,  the  most  accurate  and  the  most  dif- 
ficult to  make  of  ball  bearing  parts.  The  races  are  com- 
paratively a  simple  job.  the  skill  of  the  craftsman  allowing 
up  more  in  the  hardening  furnaces,  perhaps,  than  in  the 
machine  shops.  For  these  races  either  bar  or  tube  stock  is 
used  according  to  the  size,  and  there  is  one  big  shop  full  of 
automatics  which  make  the  inner  and  outer  parts  of  all  the 
New  Departure  bearings.  Some  of  the  immense  races  made 
for  special  heavy  jobs  far  outside  the  automobile  range  of 
sizes  need  hand  turned  races,  but  these  are  only  a  very  few. 

High  speed  production  is  the  order  of  the  day  in  the  auto- 
matic room,  because  great  accuracy  is  not  important  since 
all  this  appears  in  the  grinding  processes  which  follow  case 
hardening  and  tempering.  Judged  as  a  machine  shop  process 
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Steps  i.i  making  stee' 
balls.  At  top  alloy  steel 
wire,  then,  reading  left  to 
right,  portion  of  atring  of 
rough  forged  ball*,  ball 
separated  from  atring,  with 
flash  removed, rough  ground 
ball,  aame  after  heat  treat- 
ment,  finish  ground  ball  and 
polished  ball  finished  and 
ready  for  service 


©     •    ©  © 


oo 

oo 
o 


Operations  In  machining  single  row  cup.  At 
top  Is  a  piece  of  chrome  steel  tubing.  Reading 
from  left  top,  we  have  blank  as  cut  off  from 
tubing,  blank  faced  and  bored,  outalde  diameter 
turned,  cup  shaved  all  over,  ball  race  formed, 
cup  stamped,  heat  treated,  face  ground:  outside 
diameter  finished  ground  and  ball  race  ground 


Multiplying  Indicator  gauge  for  measuring  cone  bore. 
Multiplication  about  10  to  1.  A  .0001  Inch  variation  In 
cone  will  register  one  graduation  on  dial 


Below — Left — Operations  In  machining  slngis  row  cons.  At  top 
Is  a  piece  of  tubing.  Below,  reading  from  left  top.  we  have  blank 
cut  off,  blank  bored,  blank  outside  diameter  tur.ied,  ball  race  and 
milling  groove  machined  on  blank,  cone  heat  treated,  face  ground, 
bore  ground,  ball  race  ground 

Right — Operations  In  making  double  row  cone.    At  top  la  ahown 
piece  of  chrome  bar  stock  with  cone  as  formed  by  automatic  ma 
chine  before  cutting  off.    Below  It,  at  left  top,  cone  after  cutting 
off,   after  facing  and  chamfcrl  ig,  shaved  all  over,   heat  treated, 
bore  ground,  and.  finally,  cone  with  ball  races  ground 


Showing  dial  Indicator  fixture  for 
testing  alze  and  sphericity  of  New 
Departure  steel  balls.  Each  gradua- 
tion shows  1  10  of  .001  Inch  variation. 
The  ball  Is  held  In  a  pair  of  horn 
tipped  tweezers  so  the  heat  of  the 
hand  will  not  cause  It  to  expand 
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Showing  stage*  In  making  prened  itcci  parta  uacd  In  New  Departure  ball  bearing  construction 
Top — Reading  from  left  to  light  ahowa  the  etagea  of  preaalng  out  from  aheet  steel  the  external 
caae  which  Incloses  ths  double  row  bearing.    Beneath  la  the  cage  for  single  row  besrings,  In  Its 
several  stages  of  pressing,  and  the  bottom  series  shows  the  little  rivet  used  to  connect  the  two 
halves  of  the  cags 

the  roughing  of  the  races  its  about  as  simple  a  job  as  could 
be  devised. 

It  is  also  true  that  in  the  grinding  rooms  the  machines 
used  have  no  special  ingenuity  in  design;  rather  they  are 
very  rigid  and  delicate  of  adjustment.  Given  a  machine 
that  can  be  trusted  to  work  within  minute  fractions,  it  is 
left  for  the  skill  of  the  operators  to  produce  good  work. 
Each  man  has  a  limit  gauge  which  is  so  close  between  the 
"go"  and  "not  go"  that  great  care  is  necessary,  and  on  most 
of  the  tools  there  is  also  a  registering  dial  gauge  which  can 
be  held  against  the  work  so  as  to  show  any  deviation  from 
roundness  as  the  bearing  ring  is  revolved  slowly.  Naturally 
the  upkeep  of  these  gauges  calls  for  a  minute  inspection  of 
them  and  quite  a  small  works  is  kept  going  on  the  making 
of  new  gauges  to  replace  those  that  wear  out,  as  many  of 
them  do  fairly  rapidly. 

For  case  hardening  and  tempering  the  raceways  the  same 
pyrometric  plant  is  used  as  that  described  in  dealing  with 


•    the  balls,  and  the  same  degree 
of  care  is  observed. 

Assembling  Most  Important 

Though  a  man  skilled  in  the 
use  of  machines  can  appreciate 
the  wonderful  skill  of  the  New 
Departure  operators,  whether 
in  grinding  shop  or  heat  treat- 
ing plant,  it  is  in  the  assem- 
bling bays  that  the  average 
man  would  find  it  easiest  to 
appreciate  the  procedure.  The 
balls  come  hither  sorted  in  the 
way  described  and  they  art 
used  up  a  boxful  at  a  time.  For 
the  single  row  bearings  the 
balls  go  in  between  the  two 
races  while  the  latter  are  held 
eccentric,  and  when  the  full 
complement  of  balls  has  been 
introduced  the  race  is  passed 
on  to  another  operator  who 
separates  the  balls  and  uses  a 
machine  that  clips  the  retain- 
ing cage  in  place.  Thu  cafre 
is  made  of  sheet  steel  and  is  produced  by  stamping. 

For  the  Radax  bearing  for  thrust,  which  is  practically  i 
cup  and  cone  bearing,  the  balls  can  be  clipped  in  the  rage 
separately,  as  the  bearing  can  be  taken  apart  at  any  time. 
These  processes  are  not  peculiar  to  the  New  Departure  com- 
pany, but  there  is  a  special  scheme  in  use  in  this  plant 
whereby  single  row  journal  bearings  are  assembled  so  that  the 
balls  are  always  gripped  at  the  same  "tightness"  between 
the  inner  and  outer  races.  Thus  a  boxful  of  balls  a  micro- 
scopic fraction  over  size  will  not  make  tight  bearings,  nor 
will  a  boxful  of  slightly  small  balls  produce  bearings  in  which 
the  balls  are  loose.  This  is  important  because  the  life  of  a 
bearing  depends  upon  the  proper  original  tightness  to  a  very 
large  extent. 

Special  Feature  of  Double  Row  Bearing 

For  the  double  row  bearing  which  is  the  New  Departure 
specialty  quite  a  different  assembly  scheme  is  followed.  Torn- 


Lett— Machine  for  testing  elasticity  of  balls.  Three  balla  ars  mounted  one  above  the  other  so  aa  to  give  point  contact  for  the  cents' 
one.  Aa  this  Is  flattened  by  load  a  tiny  mirror  reflects  a  spot  of  light  to  a  scale  10  feet  away.  The  telescope  shown  on  p»g«  W 
rsads  ths  seals  and  a  deflection  of  less  than  one  ten  thousandth  of  an  Inch  can  Or  assn.  This  test  determines  the  elastic  ,r'>  *  ' 
ball  and  ao  the  aafe  load  for  service,  night — A  machine  for  testing  eighteen  bearings  under  load.  Center — A  smaller  mschlne  "*lc'' 
applies  both  radial  and  thrust  load.     These  machines  give  much  valuable  data  and  ars  In  constant  uss  In  the  laboratory 
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ing  to  the  picture  of  this  bearing, 
page  705,  it  can  be  seen  that  the 
cage  is  a  solid  piece  of  metal  in- 
stead of  being  a  steel  pressing. 
To  be  accurate,  the  cage  is  two 
pieces  of  brass,  one  serving  for 
each  row  of  balls,  this  being  done 
to  allow  one  row  of  balls  to  re- 
volve faster  than  the  other  if  any 
difference  in  size  or  load  should 
produce  conditions  where  this 
would  be  the  tendency. 

Having  got  the  two  outer  races, 
the  inner  double  race,  the  balls  and 
the  cages,  the  remaining  part  of 
the  double  row  is  the  outer  shell. 
This  is  pressed  into  cup  form  from 
sheet  steel  of  a  softish  sort  and 
the  bearing  is  put  together  by  drop- 
ping the  parts  into  this  cup  in 
proper  sequence;  first  an  outer  race 
ring,  then  the  center  member, 
the  two  cages  and  all  the  balls,  and 
finally  the  second  outer  ring.  These 
parts  are  held  tightly  by  the  outer 
shell,  since  the  rings  have  to  be 
pushed  in  by  a  small  press,  and 
the  next  stage  in  assembly  is  to 
mount  the  bearing  on  a  lathe  and 
spin  over  the  open  end  of  the  cup 
of  soft  sheet  steel. 

When  the  spinning  is  done  the 
bearing  looks  like  the  finished  ar- 
ticle, but  it  is  very  tight  indeed, 
so  tight  that  it  cannot  be  turned, 
and  to  render  it  just  sufficiently 
loose  it  is  gripped  in  a  chuck  and  a 
man  bears  on  the  outside  with  a 
sort   of    burnisher.     This  heavy 

pressure  on  the  soft  steel  causes  it  to  flow,  just  as  the  end  did 
in  being  spun  over,  and  the  harder  the  pressure  the  greater 
is  the  deformation  of  the  case.  Squeezing  the  rim  in  this 
way  causes  the  spun -over  end  to  slacken  its  grip,  and  a 
few  moments  suffice  to  loosen  the  races  so  that  the  bearing 
spinH  freely. 

We  now  have  the  finished  bearing,  but  the  outside  of  the 
ease  is  scored  where  the  burnisher  was  used  to  loosen  the 
inside  parts,  so  the  next  thing  to  be  done  is  to  grind  the 
outside  in  order  to  remove  the  tool  marks  and  bring  the 
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Elasticity  test  of  New  Departure  steel  ball 


Examining  the  finish  of  ball  bearing  raceways  with  a  microscope.  Beneath  on  left  Is  a  poorly 
finished  race  magnified  1,000  times;  on  right,  a  well  finished  race  magnified  1,500  times.  The 
finish  has  a  great  effect  on  bearing  durability 

diameter  of  the  complete  bearing  within  the  prescribed  limits 
of  size.  Since  this  is  liable  to  introduce  small  quantities  of 
grit  to  the  races  the  bearing  is  put  on  the  last  machine  of 
all,  which  washes  it  out  by  forcing  oil  under  pressure  through 
it.  It  is  then  ready  for  final  examination,  oiling  and  packing 
in  grease  proof  paper  and  the  familiar  cardboard  box. 

Laboratory  Equipment  Elaborate 

Not  the  least  interesting  part  of  the  New  Departure  plant 
is  the  elaborately  equipped  laboratory  where  steels  are  tested 
both  physically  and  chemically  and  the  finished  bearings 
or  their  parts  are  tried  out  for  durability  or  load  capacity. 
The  nature  of  the  product  makes  it  imperative  that  material 
be  checked  very  closely  indeed  so  the  number  of  samples 
taken  from  steel  stock  is  far  greater  than  that  thought  neces- 
sary in  ordinary  manufacturing.  Naturally,  microscopic  ex- 
amination plays  a  big  part,  and  this  is  used  extensively  in 
watching  the  hardening  and  tempering  processes  also.  Sev- 
eral different  machines  are  installed  for  imitating  various 
conditions  of  service,  and  the  bearings  are  run  to  destruction 
under  circumstances  that  are  close  to  those  of  actual  use. 

If  the  same  care  were  taken  in  the  mounting  and  use  of 
ball  bearings  as  is  taken  in  their  manufacture  we  should 
seldom  hear  of  unexpected  failures,  but  as  this  is  a  subject 
worthy  of  separate  treatment  we  propose  to  leave  it  for 
the  present  and  deal  with  the  usage  of  ball  bearings  at 
another  time. 

It  may,  however,  be  remarked  that  there  are  very  few 
bearings  used  on  automobiles  which  receive  proper  treatment 
by  the  users,  and,  satisfactory  though  ball  bearings  arc, 
they  would  be  infinitely  more  so  if  their  treatment  was  as 
good  as  they  are  themselves. 
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Steel- 

Its  Pathology 

Part  III 

Heat  Treatment  Alters  Intermolecular 
Structure  and  Governs  Phys- 
ical Characteristics 

By  J.  Edward  Sehippcr 

HEAT  treatment  is  the  final  step  in  the  preparation  of 
the  steel.  The  bath  of  flame  in  now  called  upon  to 
do  iU  work  and  second  the  efforts  of  the  elements 
which  went  into  the  formula  for  the  steel.  The  formula  de- 
termines the  chemical  specifications  but  the  heat  treatment 
determines  the  physical.  » 

Thus  far  it  has  been  shown  how  the  metallurgist,  the 
doctor  of  steel  makes  changes  in  the  characteristics  of  steel 
by  the  addition  of  this  medicine  ■  or  that  tonic.  The 
metallurgist,  like  the  physician,  has.  by  the  writing  of 
the  proper  prescription,  treated  his  patient  and  cured  the 
ills  due  to  impurities  in  his  system  or  given  him  the  strength 
needed  to  meet  the  daily  tasks.  The  final  chapter,  heat- 
treatment,  is  the  most  wonderful.  It  is  the  fiery  furnace  and 
the  marvels  of  transformation  which  it  performs  which  really 
allows  the  metallurgist  to  fully  reap  the  results  of  his  care- 
ful arrangement  of  the  ingredients  in  the  prescription. 

It  can  readily  be  understood  how  adding  a  substance  of 
certain  qualities  will  produce  changes  due  to  the  inherent 
nature  of  the  substance  added,  but  here  we  have  wonderful 
changes  which  are  wrought  by  heat  alone.  By  a  proper 
manipulation  of  temperature,  a  steel  can  be  taken  which  is 
diamond  hard  and  rendered  soft  enough  to  be  beaten  into  any 
deRired  shape  with  a  hammer,  or,  inversely,  a  steel  which  is 
soft  and  pliable  can  be  raised  to  a  high  temperature  and 
plunged  into  ice  water  and  rendered  hard  and  brittle. 

There  is  no  analogy  for  heat-treatment  in  medicine.  The 
physician  cannot  plunge  his  patient  into  a  high  temperature 
and  then  by  suddenly  chilling  him  in  water  produce  health. 
The  metallurgist,  on  the  other  hand,  is  compelled  to  use  this 


treatment  if  he  will  ob- 
tain the  full  benefit  of 
the  ingredients  in  the 
steel.  Nothing  is  added 
and  nothing  is  taken 
away,  and  yet,  by  heat 
alone,  steels  of  the 
same  composition  can 
Iks  given  such  widely 
varying  characteristics 
that  it  is  almost  un- 
believable that  they  are 
in  any  way  related  to 
one  another. 

Changes  Structure 

The  reasons  for  the 
changes  made  by  heat 
treatment  in  the  character  of  steel  are  directly  concerned  with 
the  structure  of  the  metal.  Steel  like  sugar,  salt  and  granite, 
is  a  crystalline,  as  opposed  to  amorphous,  substance  like 
flour,  wood,  paper,  etc.  The  knitting  together  of  the  crystals 
which  go  to  make  up  the  structure  of  the  metal  into  different 
shapes  and  combinations  has  everything  to  do  with  the 
strength  and  physical  characteristics  of  the  metal.  If  we 
have  a  few  coarse  crystals,  relatively  speaking,  the  steel  will 
he  hard  and  brittle.  If  we  have  a  large  number  of  very  fine 
crystals  generally  it  will  be  strong  and  tough. 

Heat  treatment  alters  the  si7.es  of  the  crystals,  changes 
their  entire  arrangement  and  hence  definitely  controls  the 
physical  characteristics  of  the  metal. 

The  crystals  comprising  the  interior  or  inter-molecular 
structure  of  the  steel  are  not  all  of  similar  composition  but 
vary  in  their  nature.  Thus,  if  there  is  a  preponderance  of 
soft  crystals,  the  resulting  composition  will  be  softer  than  if 
the  preponderance  were  of  the  harder  ones.  One  of  the 
methods  by  which  heat  treatment  alters  the  conditions  and 
characteristics  of  the  steel  is  by  changing  the  number  of 
hard  crystals  in  relation  to  the  softer  ones  and  again  this 
process  can  be  reversed  and  made  to  work  either,  way. 

Steel  is  composed  of  carbon  and  iron  which  ingredients 
intermingle  in  various  ways,  the  iron  alone  being  soft  but 
certain  combinations  of  iron  and  carbon  being  as  hard  as  the 
diamond.  Heat  controls  the  iron-carbon  combinations,  which 
in  turn  influence  the  entire  structure  of  the  metal.  Thus  by 
adding  nothing  but  merely  by  changing  the  inter-relationship 
of  the  molecules,  which  go  to  make  up  the  structure  of  a 
metal  the  fiery  heat-treating  furnace  can  be  said  to  literally 
perform  miracles. 

Three  main  divisions  of  heat  treating  exist.  They  are 
annealing,  hardening  and  tempering. 

Annealing  is  for  the  purpose  of  effecting  a  rearrangement 
of  the  molecules  after  they  have  been  distorted  and  deranged 
through  working  the  steel  at  a  temperature  in  which  the 
displacement  of  the  molecules  is  possible. 

Hardening  which  is  generally  employed  to  prevent  part* 
wearing  is  accomplished  by  quickly  quenching  the  steel  in 
cold  water  or  some  other  liquid  both  after  it  has  been  raised 
to  such  a  temperature  that  the  carbon  is  in  solution  with  iron. 

Tempering  is  practically  a  compromise  between  annealing 
and  hardening  and  accomplishes  to  some  degree  what  both 
the  other  two  do.  It  is  accomplished  by  quenching  in  a  slow- 
cooling  medium,  and  is  for  giving  parts  desired  strength. 

The  explanation  of  the  processes  which  permit  annealing, 
hardening  and  tempering  involves  many  mooted  points,  but 
there  are  certain  well-defined  principles  generally  accepted 

Iron,  the  Foundation  of  Steel 

Iron,  in  steel,  is  the  foundation.  Jn  steel  it  may  be  com- 
pared with  the  metal  skeleton  in  the  sky-scraper  building. 
It  is  the  basis  of  the  entire  structure  of  crystals  of  which  the 
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steel  is  composed.  Take  away  the  iron  and  we 
would  have  left  only  a  mere  shell,  and  hence, 
changes  in  the  condition  of  the  iron  would  natu- 
rally be  supposed  to  make  marked  difference*  in 
the  condition  of  the  steel.  It  is  like  the  blood 
in  the  human  being.  When  it  is  thin  and  watery 
an  anaemic  condition  results,  so  with  the  iron 
when  it  is  in  certain  conditions,  the  resulting 
structure  is  weak  and  lifeless. 

In  metallurgy,  iron  exists  in  three  distinct 
conditions  which  are  governed  by  its  temper- 
ature. These  three  are  known  as  alpha,  beta 
and  gamma  or  Greek  A.  B.  C. 

Alpha  iron  is  iron  in  the  familiar  condition  at 
atmospheric  temperature.  It  has  well  defined 
crystalline  structure,  it  has  the  quality  of  being 
able  to  be  rendered  magnetic,  and  in  many  steels 
ran  be  seen  through  the  microscope  as  a  light 
gray  formation  in  practically  pure  condition. 

If  however,  iron  be  heated  to  about  "HO  degrees  centigrade, 
it  undergoes  a  distinct  change  of  condition.  It  becomes  prac- 
tically non-magnetic  and  possesses  various  other  physical 
characteristics  not  previously  possessed.  It  is  now  in  the 
beta  condition. 

If  it  be  still  further  heated  until  81)0  degrees  centigrade, 
it  becomes  gamma  iron,  where  it  again  changes  in  many  of 
its  physical  characteristics  becoming  entirely  non-magnetic 
and  having  the  quality  of  being  able  to  take  up  carbon  in 
solid  solution.  The  temperatures  at  which  these  changes 
take  place  are  known  as  the  critical  points  and  the  alpha, 
beta  and  gamma  conditions  are  only  seen  in  the  laboratory 
during  the  periods  of  transition  in  heating  the  metal. 

Since  steel  is  so  largely  made  up  of  iron,  the  changes 
which  take  place  in  the  iron  at  the  critical  points  have  a 
marked  effect  on  the  qualities  of  the  steel.  Thus  if  a  steel 
were  heated  to  a  temperature  well  above  the  point  where  iron 
passes  into  the  gamma  stages  its  structure  and  quality  would 
be  altogether  different  from  what  they  were  at  atmospheric 
temperature.  During  the  period  of  heating  the  iron  would 
pass  through  the  alpha,  beta  and  gamma  stages  and  con- 
sequently the  steel  itself  would  have  passed  through  well- 
defined  conditions  due  to  the  varying  qualities  of  the  iron 
at  these  temperatures.  If  the  steel  were  then  allowed  to 
cool  slowly  at  the  time  it  again  reached  atmospheric  temper- 
ature, it  would  have  returned  to  its  original  state  practically 
without  change.  During  the  cooling,  however,  the  steel 
would  have  passed  through  each  of  the  well-defined  stages, 
A.  B.  C.  that  it  had  during  the  heating,  except  in  inverse 
order. 

If  the  steel,  instead  of  being  allowed  to  cool  slowly,  were 
plunged   into  ice  water  and  almost   instantly  cooled,  the 


Ltft— Chrome  nickel  iteel  in  the  normal  condition  at  rolled.  Riant—  The  cam* 
•  tee i  after  having  been  heat  treated  by  ralaing  to  1.525  degreea  and  quenching  In 
water  followed  by  1.000  degree*  draw. — United  Steel  Co. 

changes  would  not  revert  themselves  in  the  same  order  that 
they  did  during  the  slow  cooling,  hut  on  the  other  hand,  the 
steel  would  remain  in  practically  the  same  condition  as  it 
was  when  plunged  into  the  water.  It  would  be  frozen 
instantly,  and  the  condition  of  transition  rendered  permanent. 

Owing;  to  the  nature  of  steel  in  taking  on  certain  well- 
defined  forms  at  different  temperatures,  a  series  of  labo 
ratory  names  for  these  condition  or  arrangement  of  the  iron- 
carbon  crystals  are  in  common  use  among  metallurgists 
although  not  employed  commercially.  It  is  part  of  the  art 
of  heat-treating  to  hold  the  steels  by  different  varieties  of 
quenching  and  heating  in  these  definite  conditions.  The  high- 
est temperature  condition  is  Austenite.  As  the  steel  cools  it 
breaks  up  into  various  other  named  forms  which  will  be 
described.  Different  kinds  of  quenching  and  different  kinds 
of  heating  enable  the  metallurgist  to  hold  the  steel  in  these 
definite  states.  The  alloys  also  do  their  parts  and  by  their 
use  enable  the  metallurgist  to  keep  the  steel  as  near  the 
state  of  Austenite  which  is  the  highest  point  as  he  desires  or 
to  bring  it  lower  down  the  scale  to  the  other  points  if  this  be 
what  is  wanted.  Generally  speaking  the  higher  the  steel 
or  nearer  towards  Austenite  the  harder  it  is  and  the  further 
away  from  Austenite  the  softer  it  is. 

When  the  temperature  of  the  steel  is  raised  to  the  gamma 
point,  the  iron  in  it  has  the  property  of  being  able  to  take 
carbon  into  solution.  This  solid  solution  of  carbon  in  gamma 
iron  is  known  in  the  laboratory  as  Austenite.  Steel  in  which 
the  Austenite  exists  is  known  as  Austenitic  steel  and  under 
the  microscope  the  grains  of  Austenite  can  readily  be  rec- 
ognized by  their  tendency  to  take  up  regular  polygonal  forms. 
If  the  steel  were  allowed  to  cool  below  the  critical  gamma 
point  the  Austenite  would  tend  to  break  up,  since  the  iron 


Three  atepa  In  the  refinement  of  chrome-vanadium  (teal.    Left— Steel  In  normal  condition  aa  rolled.     Ce -iter— Same  iteel  annealed 
it  a  temperature  aufnelently  high  to  recrystalllie.    Right— The  aame    iteel  after  a  complete  heat  treatment.   The  tranaltlon  from  the  coaree 
mkDM  to  the  flne  Is  marked.— United  Steel  Co, 
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Haat  treating  furnace  which  la  uMd  for  amatl  parti,  aa  manufactured  by  the  Brown 

A  Sharp*  Co. 

would  begin  to  lose  its  ability  to  hold  the  carbon  in  solid 
solution.  The  Austenite  breaks  up  into  pure  iron,  Ferrite 
and  an  iron  carbide  (Fc,C)  known  as  Cementite. 

The  change  from  the  Austenite  to  the  Cementite  and  Fer- 
rite is  not  a  sudden  one,  but  there  are  three  phases  of  trans- 
ition each  possessing  structural  peculiarities  which  deter- 
mine the  qualities  of  the  resulting  metal.  The  first  stage  is 
Martensite.  This  is  a  hard,  brittle  substance  which  on  ac- 
count of  these  qualities  is  of  practically  no  use.  Martensitic 
steels  are  hard  and  brittle.  They  cannot  be  worked  and 
possess  few  if  any  qualities  that  render  them  fit  for  use. 

The  next  stage  of  transition  is  Troostite.  This  is  a  brief 
stage  and  possesses  finer  crystals  than  the  Martensite,  giving 
the  steel  much  better  qualities.  Steels  having  a  large  per- 
centage of  Troostite  can  be  used  where  a  great  hardness  is 
desired  without  a  high  elastic  limit. 

The  third  and  final  stage  is  Sorb- 
ite. This  structure  is  largely  com- 
posed of  very  finely  divided  mixtures 
of  Ferrite  and  Cementite.  It  has 
very  fine  crystals  and,  due  to  this  fine 
structure,  possesses  great  strength 
and  toughness.  Sorbitic  steels  are 
highly  desirable  for  work  where 
Btrength  and  elasticity  are  required. 

Pearlite  a  Definite  Structure 

Owing  to  the  fact  that  Ferrite  and 
Cementite  have  a  marked  tendency  to 
inter-stratify,  the  structure  which  is 
formed  by  this  inter-stratification  has 
been  given  a  definite  name.  It  is 
called  Pearlite,  because,  under  the 
microscope,  it  has  the  appearance  of 
mother  of  pearl  in  long  thin  streaks. 
Pearlitic  steel  is  perhaps  the  most 
common  of  structural  steels  having  a 
desirable  amount  of  uniformity  with 
a  fair  amount  of  strength  of  elas- 
ticity, due  to  a  fairly  equal  distribu- 
tion of  the  crystals. 

To  sum  up,  Austenite  is  the  con- 
dition in  which  steel  is  found  when 
heated  to  between  700  and  1,100 
degrees    Centigrade.     As    the  steel 


cools,  the  next  stage  it  passes  through  ir» 
Martensite,  then  Troostite,  Sorbite  and 
finally  breaking  up  into  Ferrite  and  Cement- 
ite. A  certain  definite  mixture  of  Ferrite 
and  Cementite  is  practically  always  exist- 
ent, due  to  the  carbon  content  of  the  steel, 
and  this  formation  is  known  as  Pearlite. 
The  definitions  of  these  terms  follow : 

Austenite — A  solid  solution  of  iron  ^arbide 
in  gamma  iron.>  Austenite  and  Ce- 
mentite are  found  between  TOO  and 
1,100  degrees  Centigrade.  On  cooling 
Austenite  splits  up  into  Ferrite  and 
Cementite. 

Martensite — The  first  stage  through  which 
metal  passes  in  changing  from  Austen- 
ite into  Ferrite  and  Cementite.  It  is 
very  hard  because  of  its  large  content 
of  hard,  brittle  iron  and  is  generally  too 
brittle  for  practical  use. 
Troostite — The  second  stage  through  which 
metal  passes  in  changing  from  Austen- 
ite into  Ferrite  and  Cementite.  This 
and 

Sorbite — the  third  and  final  stage  in  the 
change  seem  to  be  chiefly  very  finely 
divided  mixtures  of  Ferrite  and  Ce- 
mentite. Because  of  this  fineness  in 
molecular  structure  Sorbitic  steel  has  a 
remarkable  combination  of  strength  and 
elasticity. 

Ferrite — is  iron  free  from  carbon  and  forms  almost  the  whole 

of  a  low-carbon  steel. 
Cementite — is  a  definite  iron  carbide,  Fe,C.  It  is  harder  than 
glass  and  nearly  as  brittle.  One  per  cent,  of  carbon  in  a 
steel  implies  that  15  per  cent,  of  the  soft,  ductile  Ferrite  is 
replaced  by  glass-hard  Cementite  and  hence  the  cause  of 
the  vast  influence  of  carbon  on  steel. 
Pearlite — is  the  result  of  inter-stratification  of  Ferrite  and 
Cementite  in  the  ratio  of  six  parts  of  Ferrite  to  one  of 
Cementite. 

If,  instead  of  allowing  the  metal  to  cool  gradually,  it  is 
cooled  quickly,  or  quenched,  the  changes  which  have  taken 
place  during  the  rise  of  temperature  are  not  able  to  revert 
themselves  and  to  a  large  extent  the  resulting  material  will 


•i)«nm»  Iron  In  the  unmngnrttc  form  of  Iron  found  between  tem- 
peratures of  770  and  SOU  degrees  Centigrade  with  the  carbon 
eontent  below  .  &  per  rent 

(Continued  on  page  730) 
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War  Truck  Does  60  M.P.H. 


Double-Steer,  80-Horse- 
power  Gobron  Can  Also 

Attain  20  Miles 
Per  Hour  on  Reverse — 
Four-Cylinder,  Double- 
Piston  Motor  —  Carries 
Four  Machine  Guns 


Left — Front  view  of  Oobron  armored  car  with  radiator- protect 
Right — Rear  view,  ahowlng  openlnge  for  three  of  the  guna.     Note  < 

PARIS,  April  2 — Capable  of  more  than  60  miles  an  hour 
ahead  and  20  miles  an  hour  on  reverse,  having  double 
steering,  carrying  four  mitrailleuses,  with  armor  plat- 
ing impervious  to  rifle  bullets  fired  at  almost  point  blank 
range,  the  latest  French  type  of  armored  automobile  is  a 
formidable  weapon  of  attack.  The  design  of  this  vehicle  is 
largely  the  work  of  Count  de  Lambert,  the  first  pupil  of  the 
late  Wilbur  Wright,  and  of  Paul  Tissandier,  a  pioneer  French 
aviator  and  engineer,  who  also  took  his  first  lessons  in  flying 
from  the  Dayton  air  pilot. 

88-Horsepowcr  Chassis 

The  chassis  employed  is  an  80-horaepower  Gobron  having 
a  four-cylinder  double  piston  motor  of  4.3  by  9.8  inches  bore 
and  stroke.  Although  the  motor  differs  from  the  standard 
type  by  reason  of  the  use  of  two  pistons  per  cylinder,  there 
is  nothing  experimental  in  the  chassis.  Double  piston  motors 
have  been  made  by  the  Gobron  company  for  about  12  years 
and  were  very  successful  in  the  early  racing  days.  The  chas- 
sis has  a  four-speed  gearbox  and  chain  drive.  Combined  with 
the  ordinary  steering  gear  is  a  supplementary  control  of  the 
front  wheels  by  means  of  stout  steel  cables  brought  to  a 
boat-type  steering  wheel  in  the  rear  of  the  car.  The  driver 
remains  at  the  steering  wheel  at  all  times  and  always  has 
control  of  the  motor,  but  when  it  is  necessary  to  go  astern 
a  second  man  takes  the  wheel  at  the  rear  of  the  car,  obtains 
a  view  of  the  road  through  a  small  eye  hole,  and  directs  the 
course  of  the  car  while  giving  directions  to  the  man  behind 
him.    Owing  to  the  high  power  of  the  motor,  which  makes 


ng  doora  eloaed 
ncioaed  rear  wheele 


Gobron  80-horaepower  armored  car,  the  moat  powerful   In  the  Trench  army, 
la  capable  of  over  60  mllaa  an  hour  and  mounta  four  machine  guna 


possible  a  speed  of  65  miles  an  hour 
on  the  level,  it  has  not  been  necessary 
to  modify  the  gearbox,  for  the  or- 
dinary reverse  gives  a  speed  of  20 
miles  an  hour. 

While  detail  improvements  might  be 
possible  in  the  control  and  reverse, 
practical  experience  has  shown  that 
this  type  of  vehicle  is  thoroughly  sat- 
isfactory. Nothing  has  to  be  changed 
on  the  ordinary  design,  and  the  addi- 
tion of  double  steering  does  not  inter- 
fere with  any  of  the  existing  features 
of  the  car.  This  is  most  important 
when  cars  have  to  be  produced  under 
war  conditions  and  in  the  shortest 
possible  time.  The  chassis  is  of  much 
stouter  construction  than  those  em- 
ployed up  to  the  present,  but  it  is 
found  that  this  extra  strength  is 
needed  for  rough  work  at  the  front. 
A  special  steel  body  built  of  plates 
4  millimeters  thick  is  carried  on  the  chassis,  the  protection 
extending  forward  over  the  top  and  sides  of  the  motor  and 
radiator,  and  steel  doors  capable  of  being  opened  or  closed 
from  the  interior  are  hinged  in  front  of  the  radiator.  The 
body  forms  a  single  compartment,  with  entrance  on  the  left- 
hand  side.  The  driver  is  placed  low,  in  completely  incased  on 
sides  and  top  and  has  a  forward  view  under  a  hinged  steel 
shutter.  When  the  car  is  under  Are  this  shutter  is  closed  and 
a  view  of  the  road  ahead  is  obtained  through  an  opening  a 
couple  of  inches  in  diameter. 


Paris,  April  2 — Writing  from  the  Argonne  district  of 
France,  where  he  is  serving  as  automobilist  on  the  headquar- 
ters staff,  Albert  Guyot  says:  "At  the  present  time  the  Ar- 
gonne track  is  taking  up  so  much  of  my  time  that  I  am  un- 
fortunately unable  to  come  to  Indianapolis.  Please  tell 
Messrs.  Fisher,  Sedwick  and  Beccroft  that  I  hope  to  be  with 
them  next  year." 

Since  the  beginning  of  August  Albert  Guyot  has  been  driv- 
ing the  commanding  officer  of  the  Fifth  Army  Corps.  During 
the  whole  of  the  winter  he  has  been  stationed  in  the  Argonne 
district,  where  fighting  has  been  more  severe  than  on  any 
portion  of  the  front. 

"The  automobile  is  rendering  inappreciable  service  to  the 
army.  The  American  trucks  have  now  arrived  and  are  prov- 
ing entirely  satisfactory.  Packards  in  particular  are  highly 
spoken  of  by  men  who  are  no  novices  in  automobile  matters, 
and  I  have  several  friends  in  the  mechanical  transport  sec- 
tions who  tell  me  they  have  not  experienced  the  least  trouble." 

Having  passed  the  military  examination  second  out  of  110 
competitors,  it  is  probable  that  A.  Guyot  will  shortly  be  pro- 
moted from  the  rank  of  sergeant  to  that  of  sub-lieutenant  and 
put  in  charge  of  an  automobile  convoy. 
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European  High-Efficiency  Motors 

Part  II — Value  of  Compression — Relation  of  Gas  Velocities  and  Intake  Passage 
Section— Use  of  Two  Carbureters — Valve  Design  for  Racing 


By  S.  Gerstcr 


COMPRESSION  should  be  high,  enough  lo  ensure  suffi- 
ciently rapid  combustion  at  hitch  motor  speeds,  but  it 
should  be  kept  as  low  as  possible  to  guard  against 
the  danger  of  premature  ignition.    In  i 
aion  it  is  useful  to  employ  the  factor  P. 
Let 

V   =  volume  displaced  by  one  piston, 
Vc  —  volume  of  compression  space. 


Piston 


in  meters  per  second;  or  feet  per 


nd; 


P  = 
Then 

Or 


factor. 


V  t  Vc 


r  v, 
V 

V=i 

luc  for  P 
may 


For  racing  motors  a  good  value  for  P  is  5.2,  and  for  tour- 
ing car  motors  of  high  efficiency  P  may  equal  5. 

After  having  designed  and  calculated  the  volume  of  the 
combustion  chamber,  the  careful  engineer  should  make  a 
wood  model  and  test  it  in  a  vessel  containing  water.  This 
is  the  best  way  to  obtain  the  assurance  that  both  the  calcula- 
tions and  the  drawings  are  correct. 

Proportioning  («a»  PamutgeH 

Let  us  now  consider  the  gas  passages  and  the  gas  veloci- 
Gbh  velocities  have  a  most  important  bearing  on  high- 
it  is  particularly  in  the  valves  that 
the  designer  meets  with  difficulties;  the  cause  of  the  limita- 
tion of  the  motor  speed  is  frequently  to  be  found  here. 

The  necessity  for  preserving  a  correct  form  of  combus- 
tion chamber  makes  it  impossible  to  adopt  exaggerated  valve 
diameters.  The  inertia  of  the  valve  makes  it  impossible  to 
increase  the  lift  beyond  certain  limits. 

The  expression  gas  velocity  is  really  only  a  relative  value. 
Wo  understand  by  the  expression  the  velocity  of  the  gas  if 
it  had  a  constant  flow  through  a  given  section,  taking  as  our 
base  the  speed  of  the  piston,  and  as  our  ratio  the  surface  of 
the  piston  and  the  section  through  which  the  gas  passes. 
When  the  following  values  are  applied: 

S    —  Surface  of  the  piston  in  square  centimeters;  or  square 
feet; 

f        Section  of  the  gaR  passages  in  square  centimeters;  or 
square  feet; 

V.j  -  Velocity  of  the  gas  in  the  section,  in  meters  per  second; 
or  feet  per  second; 

i i 


I 


r.a.  »— Valve  lift  factor,  de- 
termining  gas  passage 

Fig.  10 — Dimensions  of  the 
-rrpct  valve  ai  regard*  length 
o'  nt«n>.  Diameter  of  head,  etc 


cMO 


SX  v. 


□  .  .1 


In  the  calculations'  for  a  particular  motor  SV»  becomes  a 
constant.  For  a  racing  motor  the  gas  velocity  in  the  intake 
passages  is 

V..  55  to  tiO  meters  or  ISO  to  VJ6  feet  per  second. 
We  have  here  to  deal  with  motors  turning  at  a,500  to  4,OOU 
r.p.m.,  and  it  is  obvious  thut  if  the  revolutions  drop  to- 
2,000  the  gas  velocity  in  the  intake  pipes  becomes  insufficient. 
Gasoline  condenses  on  the  walls  of  the  gas  passages,  with 
the  result  that  the  motor  misses  at  low  speeds  and  loses  its 
flexibility. 

Attention  was  first  of  all  paid  to  the  carbureter,  und  by 
reason  of  experiments  it  has  been  improved  in  a  wonderful 
degree.  Good  results  have  been  obtained  by  the  use  of  two 
carbureters  with  separate  intake  pipes  uniting  near  the  valves. 
For  motors  with  two  intake  valves  there  is  a  more  simple 
solution.  All  the  right-hand  intake  valves  are  united  to  one 
carbureter  and  the  left-hand  valves  of  each  cylinder  to  the 
second  carbureter.  By  this  arrangement  one  carbureter  is 
used  for  slow  running  and  the  two  together  for  high  speeds. 
For  high  efficiency  motors  on  touring  cars  it  is  advantageous 
to  have  the  two  valve  sections  and  the  gas  passages  of  dif- 
ferent diameters.    Patents  have  been  secured  for  this  device 

The  gas  velocity  from  the  carbureter  outlet  to  just  below  the 
valves  is  constant,  and  the  section  should  not  vary,  except 
for  six-cylinder  motors  where  the  gas  passages  must  be  de- 
signed with  particular  care  according  to  principles  laid  down 
after  experiments  with  this  type  of  motor. 

In  practically  all  modern  motors  the  gas  velocity  around 
the  exhaust  and  the  intake  valves  is 

V,r     50  to  55  meters  per  second  (164  to  180  feet) 
It  is  calculated  in  the  following  manner: 

Dm  -  Average  diameter  of  the  valve; 
Valve  lift; 

c     =  e  sin  a; 

■«     =  Angle  of  the  valve; 

tit       Number  of  intake  valves  per  cylinder. 
The  gas  passage  f  becomes— 

f  =  n„,  .  ryc  x  n.. 
The  velocity  of  the  gases  becomes— 

V,-— 5**  . 

Dm  •  »  X  C  X  n« 
Formerly  the  valve  angle  was  45  degrees.  In  high  speed 
tors  .10  degrees  is  often  preferred.  Certain  manufacturer* 
prefer  to  have  a  rather  lower  gas  velocity  around  the  exhaust 
valves  than  around  the  intakes,  and  in  order  not  to  have 
two  types  of  valves  they  make  the  exhaust  valve  cams  a  little 
h.gher  so  as  to  reduce  the  v<ras  velocity  of  the  exhaust  5  to  10 
per  cent,  in  relation  to  that  of  the  intake. 

The  velocity  of  the  exhaust  gases  at  the  ports  is  generally 
maintained  at  40  to  45  meters  (1.11  to  147  feet)  per  second* 
and  the  velocity  in  the  exhaust  pipes  nt  20  meters  ( r,5  fe4,t 
per  second:  lhi»  gives  an  exhaust  pipe  diameter,  for  a  four 
cylinder  motor,  practically  equal  to  the  cylinder  diameter 
Thi'M*  remarks  refer  to  racing  motors,    For  other  motors  to 


See  fig.  y 
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be  used  on  touring  cms  or  for  aviation  purposes,  the  gas 
velocity  in  the  pipes  cun  be  made  30  to  40  meters  (!t8  to  131 
feet)  per  second. 

We  now  have  to  deal  with  multiple  valves — two  intakes 
and  two  exhausts  per  cylinder,  and  shall  have  to  examine  the 
effects  of  inertia,  so  prejudicial  to  the  satisfactory  operation 
of  these  organs. 

Supposing  a  valve  of  64  millimeters  (2  1-2  inches)  diam- 
eter (see  Fig.  10),  is  replaced  by  two  valves  of  32  milli- 
meters diameter  (1  1-4  inches),  the  gas  passages,  the  valve 
lift  being  the  same  in  each  case.    Then  for  the  one  big  valve 

f  =  Dm  ■  *  X  c  X  n.  r  6.4  >  3.14  x  0.8  ■  1      16.2  cm. 
The  section  of  the  gas  passages  of  the  two  small  valves  is 

f=U.X'XcXD,  =  3.2  X  3.14  •  0.8  x  2      16.2  cm. 
The  two  sections  arc  alike,  but  as  we  shall  see  the  valve 
weights  are  not. 

The  weight,  P»  of  the  big  valve  becomes 


■ 


d  x  » 

h  -r   — —     <  I 


+  j-  X 


Y'C 


-  -X0.7 


7.5     276  grammes. 


The  weight  of  the  two  small  valves  become?. 


X  6.5  4- 


0.8'  x  3.14 


X  18  ^ 


7.5 


190  grammes 


The  big  valve  weighs  276  grammes  whilst  the  two  small  ones 
of  equal  section  only  weigh  196  grammes.  It  is  obvious  that 
the  two  small  valves  arc  preferable.  The  effort  required 
to  operate  them  is  less,  while  their  inertia  is  not  a  very 
important  factor. 

As  to  the  position  of  the  two  valves  in  the  cylinder,  we 
may  turn  to  Figs.  11  and  12,  if  the  valves  are  operated  from 
below.  Fig.  11,  which  represents  the  single  valve,  shows  a 
combustion  chamber  spread  out  too  much,  while  Kig.  12  shows 
compact  combustion  chamber  with  twin  valves  better 
for  high-speed  work. 
In  overhead  valve  motors  the  difference  in  the  shape  of 
the  combustion  chamber,  whether  fitted  with  one  or  two 
valves,  has  a  leaser  importance;  but  the  difficulties  resulting 
from  the  weights  exist  in  both  cases,  and  we  shall  see  later 
the  value  of  adopting  two  intake  and  two  exhaust  valves  in 
this  case  also. 

Effects  of  Valve  Weight 

Let  us  now  examine  the  efforts  exerted  on  the  valves  and 
their  operating  gear,  due  to  the  inertia  of  the  moving  parts. 
Kig.  13  shows  the  shape  of  a  cam  operating  a  valve  weighing 
98  grammes,  fitted  with  a  valve  spring  collar  of  20  grammes, 
and  operated  by  a  tappet  weighing  55  grammes.    It  is  now 


necessary  to  discover  the  effort  required  to  move  a  valve,  in 
order  to  be  able  to  calculate  the  dimensions  of  the  camshaft. 
In  the  design  of  each  motor  it  is  necessary  to  examine  in  this 
way  the  cams  and  the  other  moving  parts,  as  shown  in  the 
following  example. 

The  cam  shown  in  Fig.  13  is  an  admission  cam  revolving  at 
2,000  revolutions  per  minute.  The  line  b  —  b  is  the  track 
of  the  roller  around  the  cam.  The  diagram  shown  in  Fig.  14 
is  the  development  of  the  lifts  in  abscissae,  and  of  the  angles 
in  ordinate*.  The  line  a  —  a  is  only  the  development  of  the 
distance  covered  by  the  uxis  of  the  roller.  The  line  c  —  c  is 
the  tangent  of  the  greatest  inclination  or  the  line  of  the 
greatest  velocity  of  lift  of  the  cam;  with  these  indications  it 
is  easy  to  find  the  effort  necessary  to  move  the  valve  with  its 
pushrod.    Thus;  if 

P  Effort  on  the  cam  at  the  moment  of  the  greatest  lift 
of  the  valve. 

P.  =  Weight  of  the  valve  spring. 

PP  =  Weight  of  the  tappet  spring. 

Pi.  —  Effort  of  inertia  of  the  valve. 

P(i»  =  Effort  of  inertia  of  the  pushrod. 
we  obtain 

P=  P.  +  P,.  +  Pi.  -  Pir 
Pi.  becomes  equal  to  the  mass  of  the  valve  M,  multiplied  by 
its  greatest  acceleration  j  or 

Pi  .  =  M.  X  j. 

The  mass  M,  is  equal  to  the  weight  of  the  %-alve  and  of  its 

valve  spring  collar  divided  by  g,  or 

0.098  +  0.020  nnlloi 
=  0.01 19  f 


M'  -  9.81 
The  maximum  acceleration  j 


if  v,  is  the  velocity 


♦  Ni.rt:  In  the  following  i  \.imi>lis  the  nieirk'  values  have  nnt 
been  i  onverteil  hwnu«'  they  wrvv  e.|U.illy  :■  H  well  as  Ameriean 
sl.in.liiiiU  to  show  the  i'rti  .  t  il.-slr.'.l  This  i-akulatloti  is  in  t tu- 
na tur.-  nf  a  proof  rather  than  n  working  task. 


{Continued  on  page  729) 


Fig.  t3— Lett — Cam  shape  tor  valve  weighing  98  grammes 
Fig.  14— Right— Diagram  of  valve  lifts  and 
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Chain  Camshaft  Drives  Bound  to  Come 

Pros  and  Cons  of  Roller  and  Silent  Type  Chains  — 
Adjustment  Advisable 

By  A.  Ludlow  Clayden 


THAT  the  chain  for  camshaft  driving  came  to  be  taken 
up  so  quickly  in  Europe  was  due  mainly  to  the  acumen 
of  one  English  chain  maker  who,  having  had  the  order 
/or  chains  for  Knight  motors  forced  upon  him,  had  the  fore- 
sight to  see  therein  the  nucleus  of  a  great  business.  It  is 
undoubted  that  the  advent  of  the  chain  in  motor  construction 
was  due  to  Chas.  Y.  Knight,  who  refused  to  use  gears  in  his 
English  Daimler  motors,  because  their  liability  to  hum  or 
sing  destroyed  the  quiet  action  of  the  Knight  sleeve  valves. 
Thus  Europe  owes  the  chain-driven  camshaft,  with  which  she 
is  well  satisfied,  to  the  instigation  of  an  American  inventor. 

When  the  chain  was  first  put  out  as  an  essential  feature 
of  the  Knight  motor  all  sort*  of  dire  predictions  of  early- 
failure  were  made.  Again,  when  the  chain  had  proved  its 
worth  for  driving  sleeve  valves,  it  was  said  that  the  more 
jerky  action  of  a  camshaft  for  poppet  valves  would  destroy 
the  chain  even  if  it  did  stand  up  in  the  Knight  motor.  Again, 
it  was  the  optimists  that  were  proved  correct.  But  let  this 
not  be  taken  as  meaning  that  there  were  no  troubles,  for 
there  were  plenty  in  the  early  days  and  are  still  some  now. 
Firstly,  it  was  discovered  that  the  chain  had  to  be  large. 
Practically  it  could  not  be  too  wide  for  the  job,  and  it  was 
price  that  fixed  the  limit.  Next  it  was  soon  found  that  a 
great  deal  depended  upon  the  exact  tension  with  which  the 
chain  was  mounted  in  the  first  instance  and  that  it  was  ad- 
visable not  to  let  the  chain  become  too  slack;  otherwise  frac- 
ture was  not  improbable. 

Adjustment  or  No  Adjustment? 

This  much-vexed  question  remains  still  to  be  settled,  and 
it  is  not  too  easy  to  discuss  it  without  showing  personal 
prejudice.  The  writer  has  run  a  chain  without  adjustment 
in  a  small  high-speed  motor  for  a  distance  corresponding  to 
at  the  lowest  possible  estimate  60,000,000  revolutions,  prob- 
acy 100,000,000  is  really  more  nearly  true.  At  the  end  of 
this  time  there  was  no  appreciable  slack  in  the  chain.  To 
save  the  trouble  of  conversion  it  may  be  added  that  this 
represents  15,000  miles  running  of  a  little  car  with  small 
wheels,  much  of  the  time  being  spent  in  mountainous  dis- 
tricts with  b  great  deal  of  low-speed  climbing.  Still  the 
writer,  despite  this  experience,  is  inclined  to  prefer  adjust- 
ment, because  it  allows  the  chain  to  be  set  correctly  before 
the  car  leaves  the  factory. 

In  England  the  largest  manufacturer  of  automobiles  is 
the  Wolseley  company,  which  makes  a  high-class  car  at  the 
rate  of  something  under  5,000  per  year.  After  experiment 
they  decided  to  use  no  adjustment,  but  instead  to  subject 
each  chain  to  a  run.  Chains  are  measured  carefully  and  all 
those  over  a  certain  length  are  rejected.  The  remainder  are 
run  under  load  for  lengths  of  time  which  vary  for  each 
chain,  the  run  being  continued  till  a  certain  length  is  reached 
by  stretching.  This  is  costly,  but  thought  to  be  cheaper  than 
an  adjustment  as  part  of  the  motor,  while  it  also  removes 
the  danger  of  some  unlearned  owner  tightening  up  the  chain 
too  much  and  so  stressing  not  only  the  chain  itself,  but  the 
camshaft  and  the  bearings. 

The  purpose  of  adjustment  is  to  provide  the  correct  ten- 


sion; the  use  of  the  tension  is  to  keep  the  slack  side  of  the 
chain — the  side  not  pulling — from  fluttering  or  swinging;.  If 
the  loose  side  of  the  chain  is  free  to  swing  the  driven  aprocktet 
will  have  backlash  and  it  will  be  possible  for  the  chain  to 
move  freely  against  no  load  and  then  be  brought  up  with  a 
bump  at  the  end  of  the  slack.  This  means  that  the  inertia 
of  the  parte  driven  can  subject  the  chain  to  very  heavy  blow- 
like stresses. 

Slight  Slack  Shortens  Chain  Life 

One  might  easily  think  that  this  sort  of  action  could  not 
take  place  until  the  chain  had  become  quite  slack,  but  this 
is  not  true;  a  very  small  degree  of  slack  will  suffice  to  shorten 
the  life  of  the  chain  a  great  deal.  Yet  aU  that  we  have  to 
do  is  to  prevent  the  side  which  is  not  loaded  from  jumping 
about 

So  far  the  writer  has  been  considering  only  the  so-called 
silent  chain,  but  the  roller  chain  has  been  used  also  for  cam- 
shaft driving,  and  with  good  success.  It  is  much  cheaper 
than  the  silent  chain,  it  is  almost  as  durable — some  say  more 
durable— and  it  is  not  perceptibly  less  quiet  in  operation  if 
the  sprockets  are  well  cut  and  the  lubrication  is  copious.  The 
outstanding  advantage  of  a  roller  chain  is  that  it  can  be 
bent  both  ways,  it  can  have  one  side  in  mesh  with  one 
sprocket,  and  the  other  side  with  the  next,  which  means  that, 
if  we  have  a  slack  roller  chain  connecting  the  crankshaft  and 
camshaft,  we  can  put  a  jockey  sprocket  behind  the  slack  side, 
and  maintain  the  tension  with  a  spring.  It  is  not  essential  to 
use  a  sprocket  for  this  purpose  as  a  plain  pulley  with  a 
smooth  surface  will  do  if  its  bearings  are  so  free  that  there 
is  no  possibility  of  it  seizing  and  letting  the  chain  "skid"  over 
it  instead  of  turning  it  Two  European  makers  of  large 
quantities  of  automobiles  have  used  this  system,  Belsize  in 
England  with  the  plain  pulley  idea,  and  Mathis  in  Alsace- 
Lorraine,  with  the  jockey  sprocket.  Both  have  been  most 
successful  and  among  the  1916  models  of  European  touring 
cars  that  were  passing  out  of  experimental  departments  last 
June,  there  were  several  imitators.* 

High  Speeds  Make  Gear*  Noisy 

One  maker  with  whom  the  writer  was  in  close  touch,  found 
some  trouble  in  obtaining  the  desired  degree  of  quietness,  but 
the  noisiest  of  roller  chains  is  less  noisy  than  the  quietest  of 
spur  gears.  Remember,  it  is  the  high  revolution  speeds  of 
2.000  and  over  that  are  now  common  in  Europe  which  have 
made  the  distributing  gear  noise  an  acute  manufacturing 
question.  Racing  cars  like  the  Peugeot  and  Mercedes  have 
the  best-made  gears  obtainable,  but  the  scream  of  the  pin- 
ions when  the  motors  are  running  fast  can  be  heard  for  half 
a  mile  away  quite  easily. 

With  a  silent  chain  it  is  possible  to  put  a  plain  pulley 
against  the  back  of  the  slack  side,  but  it  has  been  done  only 
quite  rarely,  just  why  this  is  so  not  being  obvious,  but  for 
quantity  production  the  roller  is  a  much  more  attractive 

•The  1910  mmifU  In  Euroj>«  would  nol  have  been  announce  ,m 
List  Nowmbrr  following-  pmrltre  over  there,  which  is  renter 
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proposition  than  the  silent  pattern.  It  is  cheaper,  it  is  prob- 
ably stronger  for  its  weight — especially  when  worn  a  bit;  it 
is  easier  to  assemble  and  it  is  easier  to  provide  with  adjust- 
ment of  a  simple  character.  Against  these  advantages  there 
can  only  be  put  the  still  greater  quietness  of  the  silent  kind. 
In  fairness,  it  should  be  added  that  some  chain  makers 
that  the  silent  chain  is  the  more  durable— weight  for 
-and  there  is  little  evidence  to  show  whether  this  is,  or  is 
not,  the  case. 


Designing  Advantages  of  Adjusti 

The  engineer  gains  from  the  provision  of  adjustment, 
whether  automatic  or  not,  the  advantage  that  he  is  not  bound 
to  minutely  exact  centers  for  the  camshaft  and  crankshaft; 
these  can  be  arranged  a  convenient  round  number  dimension 
apart  and  the  adjustment  left  to  care  for  the  slack.  The 
manufacturer  gains  the  ability  to  use  all  the  chains  without 
rejects,  as  he  can  adjust  either  short  or  long  chains  to  give 
equally  good  service.  When  one  remembers  the  immense 
oumber  of  joints  in  a  chain — and  every  joint  is  a  bearing — it 
is  obvious  that  it  is  fairly  close  work  when  guarantees  are 
that  the  variation  of  each  foot  of  chain  shall  not 
1  a  few  thousandths  of  an  inch. 
Yet  engineers  in  Europe  have  fought  against  the  adjust- 
able feature,  because  it  taxes  their  ingenuity  to  accommo- 
date a  simple,  inexpensive  and  yet  thoroughly  effective  de- 
vice. Still  it  can  be  done,  as  there  are  plenty  of  examples 
to  show;  the  chain  makers  are  a  mine  of  ready  reference  on 
this  branch  of  the  subject,  and  one  cannot  avoid  the  feeling 
that  the  automatic  adjustment  will  win  out 

Possibility  of  Special  Gearing 

There  have  been  several  attempts  to  find  an  application 
of  worm  or  spiral  gearing  which  would  be  as  quiet  as  the 
chain  and  more  durable.  Experiments  along  this  line  in 
Europe  have  not  been  very  persistent  nor  have  they  been 
very  encouraging,  but  a  few  are  now  being  made  here.  Any- 
one who  would  venture  to  forecast  the  result  would  be  dis- 
tinctly bold,  but  there  seems  no  doubt  but  that  the  helical 
spur  gear  is  bound  to  vanish,  with  the  common  use  of  higher 
motor  speeds,  upon  which  most  engineers  seem  agreed.  It 
is  to  be  hoped  that  the  special  kinds  of  spiral  gearing  will 
gain  adherents,  because  that  is  the  only  way  in  which  the 
matter  can  be  settled,  but  meanwhile  there  is  no  need  to  be 
afraid  of  the  chain  as  long  as  it  is  good  chain.  It  will  cost 
more  than  cast  iron  helical  gears,  but  then  so  does  the  self- 
starter  automobile  cost  more  than  the  cranked  one.  Like 
all  other  things  that  really  do  make  for  the  comfort  and 
pleasure  of  the  motorist,  quiet  motor  distribution  gearing  is 


the 


Details  of  Design 
Chain  makers  agree  that  the  best  form  of  chain  layout  for 
rage  motor  is  a  triangular  arrangement,  the  chain 
passing  round  the  crankshaft  and  camshaft  sprockets  and 
»lso  round  a  third  sprocket  which  drives  the  magneto,  pump 
or  generator.  The  latter  fitting  can  usually  be  so  arranged 
that  adjustment  of  the  chain  is  possible.  Yet  when  one  ac- 
tually gets  busy  on  the  drafting  board  to  put  such  a  chain 
into  an  average  motor  it  exhibits  surprising  difficulties.  It 
is  not  advisable  to  use  a  layout  that  causes  the  chain  to  em- 
brace only  a  small  arc  of  any  sprocket — on  the  contrary,  it 
ought  to  wrap  round  as  much  of  the  sprocket's  periphery  as 
possible.  It  is  particularly  inadvisable  that  the  crankshaft 
sprocket  which  does  all  the  driving,  should  only  touch  three 
or  four  teeth  of  the  chain.  In  the  usual  motor  it  will  be 
found  that  the  camshaft  and  crankshaft  centers  lie  in  such 
positions  that  the  third  pinion  for  a  triangular  drive  has 
to  be  situated  in  a  position  where  it  is  useless  for  driving 
anything  else.  It  would  not  be  possible  to  use  a  single  i 
to  drive  two  camshafts  in  a  T  head  motor,  for  example. 


None  the  less,  it  is  the  business  of  the  chain  concerns  and 
the  automobile  engineers  to  find  some  easy  way  in  which  one 
chain,  with  adjustment,  can  be  made  to  serve  for  driving  the 
camshaft  and  the  generator  or  other  auxiliary.  The  use  of 
more  than  one  chain  cannot  be  necessary  and  it  must  in- 
evitably lead  to  increased  cost.  Again,  to  use  chain  for  one 
part  of  the  distribution  gearing,  and  spur  gears  for  another 
part,  is  to  throw  away  the  advantage  of  the  chain  altogether. 

Any  engineer  who  enjoys  a  mechanical  problem  will  find 
the  question  of  chain  layout  a  most  fascinating  exercise  for 
his  faculties,  but  those  who  decide  to  try  it  should  remember 
that  there  are  two  kinds  of  chain,  and  that  the  roller  pattern 
has  not  yet  been  given  many  opportunities  to  show  its  quali- 
ties in  motor  work,  although  it  is  peculiarly  attractive  by 
of  its  ability  to  drive  on  both  sides  at  < 


Skilled  Mechanics  in  Demand  for 
Detroit  Car  Factories 

T^ETROIT,  MICH.,  April  17— There  is  hardly  an  automo- 
*-*  bile  or  motor  car  parts  manufacturing  concern  in  the 
city  today  which  is  not  trying  to  add  to  its  working  force. 
Small  concerns  with  less  than  100  men  on  their  pay-rolls  and 
big  plants  with  thousands  of  men,  with  even  day  and  night 
shifts,  are  either  advertising  directly,  or  indirectly  through 
the  medium  of  employment  agencies,  for  more  men. 

Although  a  similar  condition  exists  practically  every  year 
at  this  time,  this  year  the  demand  for  skilled  workingmen 
is  much  greater  than  ever  before.  By  skilled  men  the  manu- 
facturers mean  specialists  for  special  machines  and  expert 
mechanics. 

At  the  plant  of  the  Maxwell  Motor  Co.,  where  2,000  to  3,000 
men  are  now  employed,  it  was  said  that  there  is  room  for  an 
unlimited  number  of  skilled  mechanics.  The  Cadillac  Motor 
Car  Co.,  although  having  now  more  than  8,200  men  on  its 
pay-roll,  is  lacking  from  100  to  160  specialists  not  assemblers 
or  body  painters  or  trimmers,  but  men  who  can  handle  the 
special  machines.  Ford,  with  over  16,000  men  working,  is 
also  looking  for  the  skilled  worker.  So  it  is  with  Packard, 
Regal,  Paige.  Chalmers,  King  and  many  others. 
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Defense  of  Front  Position  for  Radiator — Front 
Radiator  Lighter — Less  Interference  with  Other 
Parts — Overhead  Valve  Motor  Need  Not  Be  Costly 

By  Russell  Huff, 

Cemrultmf  F.naix.tr.  Packard  Mclo,  t  j»  c .. 


DETROIT,  MICH.,  Editor  The  Automobile:— The  ad- 
vantages of  the  conventional  way  of  placing  the 
radiator  out  in  front  of  the  motor  on  passenger  cars 
and  trucks,  instead  of  behind  the  motor,  are  so  numerous 
and  obvious  that  there  can  be  little  argument  of  real  merit 
left  for  any  other  construction. 

In  almost  every  problem  of  engineering  there  are  several 
ways  of  accomplishing  the  desired  result,  but  the  best  com- 
promise construction  is  usually  adopted.  It  is  seldom  the 
ideal  is  realized  in  any  engineering  problem.  The  radiator 
in  front  of  the  motor  may  not  be  the  "ideal"  construction, 
but  a  study  of  the  problem  by  automobile  engineers  in  this 
country  and  abroad  for  20  years  has  led  them  to  adopt  this 
construction  as  the  best  compromise,  and  it  has  become  the 
standard  conventional  construction  of  the  world. 

Front  Radiator  Is  Lighter 

The  chief  criticism  of  this  construction  is  that  the  radiator 
in  this  position  is  more  exposed  to  danger  from  traffic  ac- 
cidents than  is  the  case  with  the  radiator  placed  behind  the 
motor.  To  offset  this  one  criticism  there  are  a  number  of 
pertinent  reasons  favoring  this  construction. 

The  radiator  located  in  front  has  by  far  the  greatest 
cooling  efficiency,  when  size  and  weight  are  taken  into  con- 
sideration. It  can  be  made  lighter  than  would  be  possible 
when  located  in  any  other  position.  This  means  less  volume 
of  water  carried  in  the  radiator  and  an  additional  saving  in 
water  weight  It  is  much  more  accessible,  and  being  more 
compact,  is  less  troublesome  to  mount  in  a  flexible  manner 
and  has  less  trouble  from  leaks  caused  by  frame  twisting 
and  vibration.  This  position  also  permits  of  a  better  fan 
mounting,  which  not  only  increases  the  air  circulation 
through  the  radiator  but  also  forces  a  draught  of  air  back 
over  the  motor  and  over  the  exhaust  header  and  helps  to 
keep  the  engine  cool.  This  position  for  the  radiator  also 
enables  the  artist  to  obtain  better  streamline  effects  in  body 
designing. 

To  further  offset  the  slight  advantage  of  greater  safety 
in  traffic  collisions  which  is  claimed  for  the  radiator  placed 
behind  the  motor,  we  have  the  following  serious  objections 
to  contend  with  in  this  construction: 

Dashboard  Radiator  in  Way  of  Other  Parts 

There  is  a  great  increase  in  the  weight  added  to  the  car, 
because  the  radiator  must  be  larger  and  heavier.  This 

wheelbase  necessary.  The  increase  of  concentrated  dead 
weight  directly  over  the  flywheel  requires  a  heavier  and 
stifTer  frame  construction  to  meet  the  new  loaded  conditions. 
Tho  longer  wheelbase  also  calls  for  a  stronger  and  heavier 
frame.  There  is  also  the  increased  structural  difficulty  of 
mounting  the  radiator  in  this  position  to  avoid  the  flywheel 


casing,  the  steering  gear,  the  control  rods  to  the  msgneto, 
carbureter  and  throttle  valve,  and  electrical  wiring  and  pip- 
ing which  must  connect  the  motor  with  the  driver's  com- 
partment There  is  great  difficulty  in  obtaining  a  suitable 
flexible  mounting  for  a  radiator  in  this  position,  and  great 
expense  involved  in  removing  such  a  radiator  from  the  car 
for  repairs.  Inaccessibility  of  the  radiator  filling  cap,  in- 
creased heat  in  the  driver's  compartment  in  the  summer  time, 
and  the  difficult  problem  of  providing  satisfactory  fan  con- 
struction for  the  forced  draught  which  is  necessary  to  obtain 
efficient  cooling,  are  additional  objections  to  this  location. 

Protection  a  Minor  Consideration 

While  there  are  a  number  of  other  serious  difficulties  to 
be  overcome  in  securing  satisfactory  results  from  the  radi- 
ator behind  the  motor,  I  believe  the  above-mentioned  advan- 
tages of  the  conventional  construction  where  the  radiator  is 
placed  out  in  front  of  the  motor,  and  the  disadvantages  of 
locating  the  radiator  behind  the  motor,  more  than  offset  the 
one  single  advantage  of  greater  protection  from  traffic  ac- 
cidents which  is  claimed  for  the  latter  construction. 

Even  in  the  danger  sone  in  war  times,  the  radiator  in  front 
is  a  safer  type  to  use,  because  it  presents  a  smaller  target 
for  the  enemy  than  the  large,  bulky  radiator  placed  behind 
the  motor. 

The  radiator  in  front  has  the  still  further  advantage  of 
being  farther  removed  from  the  driver,  so  that  there  is  less 
danger  of  bullets  intended  for  the  driver  striking  and  punc- 
turing the  radiator  than  would  be  the  case  with  the  radiator 

back  of  the  motor  and  close  to  the  driver.— Russell  Huff,  con- 
sulting engineer,  Packard  Motor  Car  Co. 

Front  of  the  Car  Is  Best  Position 
for  the  Radiator 

By  John  Younger 

"DUFFALO,  N.  Y.— Editor  The  Automobile: — On  read- 
*J  ing  Mr.  Morrison's  letter  in  the  Forum  for  April  16, 
I  have  looked  up  records  on  the  reports  of  radiators  and 
find  that  it  is  about  4  months  since  we  have  had  one  returned 
for  trouble  due  to  an  accident  wherein  the  radiator  was 
punctured.  Theae  records  cover  the  worst  seasons  of  the 
year  when  the  streets  are  icy  and  trucks  are  more  inclined 
to  skid  than  at  other  times. 

The  only  thing  that  may  be  said  in  respect  to  Mr.  Morri- 
son's letter  is  that  tomething  must  be  placed  in  front  of  the 
truck,  and  whatever  it  is  must  bear  the  brunt  of  tho  collision 
affecting  this  part  If  it  is  only  a  thin  sheet  steel  hood 
over  the  engine,  it  is  as  likely  to  be  punctured,  and  the 
obstacle  will  be  driven  in  on  the  motor. 
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Our  company  mounts  the  radiators  somewhat  back  of  the 
very  front  of  the  truck,  with  a  large,  stout  bumper  in  front, 
which  protects  the  vital  part*  from  the  majority  of  collisions. 

We  have  found  that  when  you  have  arranged  for  your 
exhaust  pipe  and  flywheel,  and  other  parts  of  the  motor,  to 
go  through  the  radiator,  then  the  advantage  of  accessibility 
is  sacrificed  very  materially,  so,  taking  everything  into  con- 
sideration, we  prefer  the  radiator  in  its  present  position. 

In  so  much  as  radiators  have  been  placed  on  cars  behind 
the  motor  for  many  years,  yet  the  majority  of  cars  and 
trucks  are  still  fitted  with  radiators  placed  in  the  front,  it 
is  obvious  that  there  is  no  advantage  in  making  any  change 
in  position.— John  Younger,  chief  engineer,  truck  depart- 
ment. Pierce-Arrow  Motor  Car  Co. 

Overhead  Valve  Cheaper  to  Manu- 
facture than  Pocket  Type 

NEW  YORK  CITY  Editor  THE  A 1'Tomobii.e:  Having 
recently  read  the  interesting  article  on  overhead  valve 
motors  by  A.  Ludlow  Clayden  in  The  Automobile,  for  April 
8,  I  would  like  to  state  that  the  idea  that  expense  is  involved 
by  using  overhead  valves  is  not  always  true.  In  elaborate 
motors  like  the  racing  Peugeot  the  cost  of  the  valve  gear 
may  be  very  high,  but  in  commercial  manufacturing  much 
simpler  designs  give  good  service.  Motors  like  the  ones 
not  so  popular  for  small  cars  have  detachable  heads  with  the 


valve  seats  machined  directly  in  the  heads.  After  facing  off 
the  head  it  is  a  cheap  job  to  cut  the  seatings  and  bore  the 
valve  guides — cheaper  than  it  is  on  a  block  casting  without 
a  detachable  head.  The  cost  of  the  rockers  and  the  long 
push  rods  is  very  small  and  is  offset  by  the  simpler  cylinder 
casting."  and  the  fact  that  no  valve  cover  plate  is  needed. 
In  a  good  many  overhead  valve  motors  the  valves  are  shorter 
and  the  springs  lighter  than  arc  needed  for  the  pocket  type 
and  this  saves  money  as  well. 

Suitable  for  Eight* 

I  agree  with  Mr.  Clayden  as  to  the  suitability  of  the  over- 
head type  for  eights.  We  already  have  one  example  of  the 
neatness  that  can  be  gotten  this  way  in  the  Kerro,  which  is 
the  neatest  of  all  the  eights  to  look  at.  It  is  very  surprising 
that  there  have  not  been  some  more  attempts  along  this  line, 
and  I  shall  expect  to  see  a  lot  of  overhead  valve  eights  next 
year. 

A  theoretical  point  in  favor  of  the  valve-in-head  that  seems 
to  me  to  have  been  missed  is  that  it  is  much  easier  to  make 
the  gas  passages  inside  the  casting  for  this  type.  There  is 
no  need  to  have  the  intake  and  the  exhaust  so  much  mixed 
up  with  each  other  when  the  valve  ports  are  not  all  in  a  row, 
side  by  side. 

I  think  it  is  easier  to  make  a  cheap  motor  to  give  good 
power  with  overhead  valves  than  with  ordinary  valve  loca- 
tion, or  else  why  do  so  many  manufacturers  adopt  the  system 
for  their  small  motors?  R.  P.  M. 


Recent  Court  Decisions — Some  Insurance  Cases 

By  George  F.  Kaiser 


AS  almost  without  exception,  every  automobile  owner, 
whether  an  owner  of  a  passenger  car,  or  a  commercial 
vehicle,  is  insured  under  policies  covering  him  against  loss 
by  fire,  theft,  liability  or  collision,  the  question  of  insurance 
is  an  important  one.  Several  court  decisions  have  been 
lately  handed  down  on  the  question  of  insurance. 

In  New  York  it  has  been  decided  that,  when  a  policy  pro- 
vides that  it  shall  be  void  if  the  person  insured  conceals 
or  misrepresents  any  material  facts  concerning  the  subject 
of  the  insurance,  that  the  person's  statement  embodied  in 
the  policy  that  his  automobile  is  a  40-horsepower  four- 
cylinder  touring  car.  built  in  1910,  when,  in  fact,  it  is  a 
24-horsepower  car  developing  only  29-horsepower  and  built 
in  1906,  is  a  misrepresentation  of  a  material  fact  as  men- 
tioned above  and  therefore  voids  the  policy. — Read  v».  St. 
Paul  Fire  &  Marine  Insurance  Co.,  151  N.  Y.  S.  274. 

In  this  case  an  action  was  brought  to  recover  $500  on  a 
policy  upon  an  automobile,  which  was  destroyed  by  fire.  The 
court  held  that  if  a  company  is  informed  that  a  car  is  a 
1910  model,  when  it  is  a  1906  model,  they  are  relieved  from 
payment  of  loss  under  the  policy,  as  a  1910  car  is  naturally 
of  a  greater  value  than  a  1906  car. 

A  Theft  Insurance  Case 

In  another  New  York  case  where  a  policy  had  been  issued 
insuring  an  automobile  against  loss  by  theft,  the  court  held 
that  the  person  insured  must  show  that  the  car  was  stolen 
and  taken  with  a  felonious  intent,  and  that  he  could  not 
recover  under  his  policy  if  he  had  been  wrongfully  deprived 
of  it  by  one  acting  under  an  honest  belief  that  he  was  entitled 
to  its  possession. 

Suit  was  brought  to  recover  $1,000  on  a  policy  against 
loss,  theft,  robbery  or  pilferage.  The  owner  of  the  car 
aailed  for  Europe,  leaving  the  car  in  his  country  place  in 


Connecticut.  A  short  time  thereafter  a  man  went  to  the 
place  where  the  car  was  kept  and  told  his  caretaker  that  he 
was  the  owner's  partner  and  he  was  taking  the  car  down  to 
have  it  painted  and  would  return  it  in  ten  days.  The  care- 
taker turned  the  car  over  and  a  receipt  was  given  for  it- 
The  party  taking  the  car  was  under  the  belief  that  he  was 
entitled  to  it,  because  it  was  the  property  of  a  company  of 
which  he  was  a  member. 

The  court  held  that  the  car  owner  could  not  recover  from 
the  insurunce  company  on  this  state  of  facts,  as  the  auto- 
mobile had  been  taken  by  mistake  and  not  with  an  intent 
to  steal  it.— Rush  vs.  Boston  Insurance  Co.,  150  N.  Y.  S. 
{New  York)  457. 

When  the  Car  la  Rented 

In  still  another  case  the  court  held  that  in  a  policy  which 
insured  the  owner  of  an  automobile  truck  against  loss  aris- 
ing by  reason  of  its  ownership,  maintenance  or  use,  a  war- 
ranty that  "none  of  the  automobiles  herein  described  are 
rented  to  others"  spoke  of  as  of  the  date  of  the  policy,  and 
hence  was  not  violated  because  thereafter  and  at  the  time  of 
the  accident  on  which  the  assured  brought  suit  it  was  rented 
to  others. 

Suit  was  brought  against  the  automobile  truck  owner  for 
damages  resulting  from  injuries  received  by  being  struck  by 
the  truck. 

The  court  held  that,  although  there  was  a  warranty  in  the 
policy  that  none  of  the  automobiles  were  rented  to  others, 
that  warranty  only  applied  to  the  date  of  the  issuance  of 
the  policy,  April  14,  1912,  and  not  to  the  date  of  the  accident. 
May  24,  1914,  and  therefore  the  truck  owner  was  entitled 
to  judgment  against  the  insurance  company.— Mayor  Lans 
*,  Co.  vs.  Commercial  Casualty  Insurance  Co.,  1.10  N.  Y.  S. 
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Side  Play  Caused 

Editor  The  Automobile: — I 
have  a  six-cylinder  car  of  a 
well-known  make  and  have  used 
it  2  years.  The  last  year  I 
noticed  a  slight  click  in  the  en- 
gine and  thought  perhaps  one  of 
the  push  rods  needed  adjust- 
ment. I  went  all  over  them  and 
adjusted  them  all  so  that  there 
was  no  more  than  1-32-inch  play 
between  any  of  them,  but  there 
was  still  the  same  click.  Good 
repairmen  tell  me,  when  listen- 
ing to  it,  that  one  of  the  push 
rods  needs  adjusting,  but  they 
cannot  find  the  one  that  nc 
the  adjustment.  I  was  puz 
and  when  I  overhauled  the  en- 
gine I  discovered  that  one  of  the 
bushings,  where  the  push  rods 
run  in,  had  side  play  which 
caused  a  knock  or  click  similar 
to  that  when  the  push  rods  have 
too  much  play. 

Johnstown,  Pa.  H.  C 


Unused  Storage  Battery  Should  Have  Care 


EDITOR  The  Automobiie. — The  other  day  I  started  to 
operate  my  car  after  having  had  it  set  away  in  the 
garage  for  4  months;  during  which  time  the  battery 
ran  down.  1  drove  it  10  miles  to  a  well-known  storage  battery 
service  station.  The  man  in  charge  of  this  station  told  me  to 
just  disconnect  the  wiring  from  the  charging  dynamo  and 
that  it  would  do  no  harm  to  the  electrical  end  to  go  ahead 
and  run  the  car  without  having  a  battery  in  it  to  take  care 
of  the  current,  saying  that  if  I  had  no  battery  to  receive  the 
current  it  could  not  generate  any.  Later  on  I  met  another 
man  who  said  that  1  should  not  run  my  car  a  mile  without  a 
battery  in  it,  because  by  so  doing,  1  would  burn  the  wiring 
out  of  the  dynamo,  because  I  was  generating  current  and 
that  without  the  battery  there  to  receive  it,  would  put  my  elec- 
trical apparatus  all  out  of  commission.  I  may  say  that  my 
car  is  equipped  with  the  Disco  starting  and  lighting  system. 

Please  advise  me  through  the  Rostrum  which  of  the  above 
opinions  is  correct. 

Pleasantville,  O.  H.  F.  Y. 

— In  the  first  place  you  were  entirely  wrong  in  leaving  the 
battery  in  the  car  for  a  period  of  4  months,  during  which  time 
the  battery  was  allowed  to  run  down.  The  battery  should 
have  been  given  an  extra  charging  at  occasional  intervals  in 
order  to  keep  the  specific  gravity  up  to  the  standard,  which 
is  between  1.275  and  1.300.  In  laying  up  the  storage  battery 
for  the  winter,  it  must  be  remembered  that  the  storage  bat- 
tery as  used  for  electric  starting  and  lighting  or  for  electric 
lighting  only,  is  strictly  an  electro-chemical  apparatus,  and 
requires  a  certain  amount  of  attention  or  care,  whether  idle 
or  ui  actual  service.  Therefore,  if  the  car  owner  will  bear  this 
in  mind,  and  follow  the  directions  given  herein,  he  should 
have  little  difficulty  in  keeping  the  battery  in  healthy  condi- 
tion during  the  winter  months.  If  the  battery  is  always 
filled  to  the  proper  height,  and  kept  fully  charged  within  the 
limits  of  the  standard  1.280  to  1.295,  it  may  be  safely  consid- 
ered as  being  in  a  healthy  condition.  Every  car  owner  should 
ha%'c  a  hydrometer  syringe,  to  use  in  determining  when  the 
battery  is  fully  charged,  and  it  will  also  be  found  convenient 
to  use  in  filling  the  battery  with  water. 

Inspect  the  battery  once  every  2  weeks,  and  take  a  gravity 


reading  of  the  electrolyte  with  the  hydrometer  syringe,  to 
determine  the  strength  or  capacity  of  all  cells,  after  which  fill 
each  cell  to  the  level  of  the  inside  cover  with  pure  distilled 
or  clean  rain  water.  If  convenient  for  the  car  owner  to  op- 
erate the  motor  of  his  car,  he  should  run  the  engine  for  a 
period  of  2  or  3  hours,  as  necessary,  until  the  gravity  has 
reached  1.280  in  all  cells.  The  engine  should  be  operated  at 
a  speed  equivalent  to  a  car  speed  of  15  to  18  miles  per  hour. 

The  car  owner  may  find  it  impossible  to  charge  the  battery 
on  the  car  on  account  of  the  necessity  of  placing  the  car  in 
storage.  In  this  event,  if  alternating  current  is  available,  a 
small  vibrating  rectifier  can  be  purchased.  This  apparatus 
costs  little,  and  can  be  attached  to  the  wall,  and  connected 
to  any  standard  lamp  socket.  Charging  the  battery  overnight, 
or  about  12  hours  every  2  weeks,  would  be  sufficient  to  keep 
the  battery  in  healthy  condition.  This,  however,  must  be 
proven  by  hydrometer  test.  If  the  car  owner  does  not  wish 
to  incur  the  expense  of  a  rectifier,  he  may  remove  the  battery 
from  the  car,  and  take  it  to  a  battery  service  station,  or 
garage,  that  has  charging  facilities  and  have  it  recharged 
every  2  weeks.  The  battery  should  be  kept  in  a  dry  place. 

The  car  owner  must  also  bear  in  mind  that  a  battery  starts 
to  wear  out  commencing  with  the  day  it  is  made.  If  he  does 
not  wish  to  be  bothered  with  the  care  of  the  battery  while 
his  car  is  out  of  commission,  he  may  send  the  battery  to  the 
nearest  battery  service  station  where  it  can  be  treated  for 
dry  storage,  providing  it  is  in  healthy  condition  when  it  is 
sent.  Under  these  circumstances,  there  would  be  practically 
no  deterioration  of  the  battery  while  in  storage.  When  the 
car  owner  desires  the  battery  placed  in  commission  again,  he 
should  notify  the  service  station  2  weeks  in  advance  of  the 
time  it  is  wanted,  in  order  to  give  sufficient  time  to  rebuild 
the  battery.  The  expense  to  the  car  owner  in  this  instance 
would  be  transportation  both  ways,  and  the  cost  for  tearing 
down  and  rebuilding  the  battery. 

The  car  owner  will,  by  following  these  suggestions,  be  as- 
sured that  his  battery  will  be  in  a  condition  to  give  satis- 
factory service,  when  placing  his  car  in  commission,  after 
the  winter  months.  He  may  also  be  sure  that  the  battery 
cannot  possibly  freeze.  The  accompanying  table  shows  at  what 
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temperature  the  electrolyte  in  a  storage  battery  will  freeze. 

The  car  owner  who  keeps  his  car  in  commission  during 
the  winter  months  will  continue  to  give  it  the  same  care  that 
it  demands  at  all  times  of  the  year,  but  will  have  to  give 
special  attention  to  keeping  it  fully  charged,  aa  the  work  the 
battery  is  called  upon  to  give  in  cold  weather  is  unusually 
heavy,  for  the  reason  that  a  cold  motor  is  very  hard  to  start, 
therefore  using  more  current  in  the  effort. 

2 — The  Disco  system  should  always  have  one  generator 
brush  pulled  out  of  the  brush  holder  when  the  battery  is  not 
connected.  When  the  brushes  make  contact  on  the  commuta- 
tor there  is  a  field  current  generated  which  will  rise  to  ap- 
proximately 30  or  40  volts.  This  will  have  a  tendency  to 
heat  the  field  coils  if  run  in  this  condition  for  any  length  of 
time.  Also  if  the  battery  is  not  connected  and  you  use  the 
generator  the  life  will  be  burned  out,  as  all  the  current  gen- 
erated by  the  generator  will  be  forced  through  the  lamps. 

Freezing  Point 

Specific  gravity  1.120  battery  empty.  20*  above  aero. 
Specific  gTavlty  1.160  battery  %  discharged,  at  wra 
Specific  Sravlty  1.210  battery  Vj  dlacharfeft  at  20*  below  **ro 
Specific  gravity  i .260  battery  £  dlachareed.  at  60'  below  «ero. 
Specific  gravity  1.2S0  battery  full.  70'  below  aero. 

Battery  Should  Float  on  Line 

Editor  The  Automobile: — I  recently  attached  a  generator 
to  the  flywheel  of  a  model  G,  1910  Franklin,  for  the  purpose 
of  electrically  lighting  my  headlights  and  tail  light  The 
wiring  is  in  series.  The  generator  is  a  3-magnet  type,  6 
volts  and  made  by  the  Manhattan  Electric  Supply  Co. 

Owing  to  the  unequal  illumination  at  different  speeds  of 
the  motor,  I  am  contemplating  the  addition  of  a  Witherbee 
fWO  to  70  storage  battery. 

1 —  Will  you  kindly  show  by  diagram  the  new  wiring  ar- 
rangement to  connect  the  batteries? 

2 —  Please  state  the  voltage  and  candlepower  of  the  bulbs, 
meaning  head  and  tail  lights.  Which  will  be  conducive  to 
maximum  efficiency? 

I  am  using  at  present  6  volts  and  6  candlepower  for  head- 
light* and  6  volte  and  10  candlepower  for  tail  light  with  the 
result  that  the  headlight  which  is  on  the  same  side  as  the 
tail  light,  the  left,  is  much  dimmer  than  its  fellow  at  all  mo- 
tor speeds. 

8— Please  mention  a  good  brief  text  book  on  the  care  of  a 
storage  battery. 

Pearl  River,  N.  Y.  S.  H.  M.  D. 

— The  best  way  to  connect  the  battery  would  be  simply 
to  have  it  what  is  popularly  known  as  floating  on  the  line. 
This  method  of  wiring  is  shown  in  Fig.  2. 

2 — The  headlights  should  be  16-candlepower,  side  lights,  4- 
eandlepower,  and  tail  and  speedometer  lights,  2-candlepower, 
all  rated  at  6  volts. 

8— The  best  books  on  the  care  of  storage  batteries  are 
those  which  are  published  by  the  storage  battery  companies 
themselves.  These  are  instruction  books  which  give  practical 
information  on  their  care  which  is  probably  what  you  desire 
rather  than  books  on  the  construction. 

Loose  Ring  Causes  Carbon 

Editor  The  Automobile: — Cylinder  number  one  on  my 
Ford  carbonizes  very  badly.  The  spark  plug  in  that  cylinder 
is  shortened  with  carbon  every  time  the  car  is  run  about  20 
miles.  I  took  the  cylinder-head  oft*  and  found  that  the  ex- 
haust valve  had  a  notch  burned  out  across  the  seat  of  the 
stem.  I  then  thought  that,  if  possible,  I  would  put  a  new 
valve  stem  in  and  grind  it  well  and  that  everything  would 
be  all  right,  but  after  I  had  done  so  an  excessive  amount 
of  carbon  still  collected  in  that  cylinder.  I  cannot  under- 
stand why  this  is,  unless  it  is  caused  by  a  lack  of  compres- 
sion. That  cylinder  seems  to  miss  until  the  engine  warms 
up  but  after  it  is  warmed  up  it  seems  to  have  very  nearly 
aa  much  power  as  the  others.   I  am  now  of  the  opinion  that 
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it  is  losing  compression  past  the  piston  rings.  It  may  be 
that  one  of  the  rings  is  broken  or  sprung.  The  other  cylin- 
ders do  not  carbonize  like  this.  I  know  this  cylinder  is  not 
losing  compression  through  the  valves  because  they  are 
ground  and  in  good  condition. 

Will  you  please  advise  me  what  you  think  is  the  trouble? 
What  is  the  best  way  to  get  to  the  piston  in  order  to  put  new 
rings  on  same?  Is  it  best  to  unscrew  nuts  at  the  bottom  of 
connecting-rod  and  then  take  the  cap  off,  take  off  the  piston 
head  and  then  push  the  piston  out  through  the  top  of  the 
cylinder,  or  would  it  be  best  to  unscrew  the  nuts  and  take 
off  the  cylinder  block?  If  this  should  be  done,  how  would  I 
disassemble  it?  What  nuts,  etc.,  would  I  have  to  loosen? 
What  should  the  clearance  in  the  opening  of  the  piston  rings 
be  after  being  placed  into  cylinder? 

Plantersville,  Miss.  Wh.  I.  ShumpeXT. 

— The  method  of  getting  at  the  piston  on  a  Ford  car  is 
to  take  off  the  cylinder  head,  remove  the  plate  from  the  bot- 
tom of  the  crankcase  and,  by  reaching  through  this,  remove 
the  bolts  holding  the  connecting-rod  bearings  in  place.  Af- 
ter the  connecting-rod  bearing  caps  are  removed,  the  pistons 
can  be  pushed  up  through  the  top  of  the  cylinder.  You  need 
not  bother  about  the  clearance  between  the  opening  of  the 
piston  rings,  as  this  will  take  care  of  itself  with  new  rings. 
The  method  of  removing  the  piston  is  clearly  illustrated  in 
the  sketches,  Fig.  1.  The  loose  rings  are  probably  the  cause 
of  your  trouble- 
Many  Special  Starting  and  Lighting  Systems 

Editor  The  Automobile: — Who  makes  the  Auto-Lite 
system? 

2 — How  many  of  the  builders  of  cars  own  their  own  start- 
ing and  lighting  systems? 

Nevada,  la.  C.  W.  H. 

—The  Auto-Lite  system  is  made  by  the  Electric  Auto 
Light  Co.,  Toledo,  O. 

2 — None  of  the  car  builders  except  the  Kissel  company  are 
using  their  own  cranking  system,  although  many  have  special 
designs  which  have  been  made  by  the  starting  and  lighting 
company  to  meet  the  needs  of  the  individual  car  to  which 
they  are  fitted. 

Wants  Parts  for  1912  Model  Ohio 

Editor  The  Automobile: — Please  let  me  know  where  parts 
can  be  secured  for  the  1912  Ohio  car  formerly  manufactured 
by  the  Ohio  Motor  Car  Co. 

St  Bernard,  O.  E.  L.  K. 

— Parts  for  the  Ohio  car  can  be  obtained  from  the  Cres- 
cent Motor  Co.,  Cincinnati,  O. 

Relation  of  Magneto  and  Plug  Points 

Editor  The  Automobile: — I  have  a  four-cylinder  motor 
equipped  with  a  single  magneto  system.  I  have  had  quite  a 
little  trouble  with  the  motor  missing,  both  at  high  and  low 


Fig.  2— Wiring  diagram  for  a  battery  floating  on  the  line 
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Fig.  3 — Section  through  a  Schebler  model  L  carbureter 


speeds.  In  going  over  the  ignition  system  carefully  I  found 
that  the  magneto  breaker  box  platinum  points  break  about 
.015-inch  on  one  side  of  breaker  box  and  about  .018-inch 
on  the  other  side.  I  also  found  that  by  adjusting  the  points 
of  my  spark  plugs  in  numbers  one  and  four  cylinders  to 
about  .020-inch  apart  and  adjusting  numbers  two  and  three 
to  .030-inch  that  the  motor  would  run  perfectly,  both  at  high 
and  low  speed.  But  I  was  surprised  to  find  that  by  ex- 
changing the  plugs  from  numbers  one  and  four  to  numbers 
two  and  three  cylinders  that  the  motor  would  not  run  at  any 
speed  without  missing.  I  have  tried  different  adjustments  of 
the  magneto  points,  but  always  And  that  better  results  can 
be  obtained  by  adjusting  the  spark  plug  points  accordingly. 
I  am  an  automobile  mechanic  with  14  years'  experience,  but 
this  is  something  new  to  me. 

I  would  like  to  be  informed  if  there  is  a  relationship  exist- 
ing between  the  adjustment  of  the  magneto  points  and  the 
adjustment  of  the  spark  plug  points.  In  other  words,  if  the 
magneto  has  a  slightly  different  break  on  cylinders  one  arid 
four  than  the  break  on  two  and  three,  can  this  trouble  be 
overcome  by  adjusting  the  spark  plug  points  to  suit? 

St.  Petersburg,  Fla.  C.  E.  McNabb. 

—There  is  no  doubt  a  definite  relationship  between  the  two 
distances  because  of  the  ability  of  the  current  to  jump  a  gap 
of  just  a  certain  distance.  These  air  gaps  are  resistances 
in  a  circuit  and  hence  in  overcoming  the  resistance,  the 
current  does  a  definite  amount  of  work.  Naturally  if  a 
large  proportion  of  this  work  is  done  at  one  point,  a  smaller 
portion  will  be  done  at  the  next.  This  would  seem  to  bear 
directly  on  your  problem,  and  establish  the  relationship 
which  you  have  discovered  in  adjusting  the  spark  plug  points. 
It  would  seem  better  to  adjust  all  the  spark  plug  points  to 
the  minimum  size  opening  at  which  they  will  fire  in  all 
cylinders,  for  in  this  way  the  uncertainty  and  trouble  which 
is  apt  to  occur  should  the  plugs  be  mixed  in  cleaning,  for 
instance,  will  be  overcome. 

Suggests  Cause  of  Trouble  in  Starting 

Editor  The  Automobile:— In  The  Automobile  for  March 
18  M.  P.  B.  of  Lakeport.  N.  H.,  has  trouble  with  starting  his 
Ford  when  hot.  My  diagnosis  would  be  that  it  is  caused  by 
a  rich  mixture  as  this*  is  quite  common  in  new  cars  especially 
in  summer. 

I  am  assuming  that  the  car  when  cranked  immediately 
after  being  stopped  while  warm  will  start  without  spinning, 
but  upon  being  left  standing  a  few  moments  part  of  the 
gasoline  in  the  carbureter  vaporizes  and  fills  the  intake  pipe 
with  a  mixture  that  iB  too  rich  to  be  exploded  and  conse- 
quently must  be  cranked  through  the  engine.  It  is  seldom 
necessary,  but  in  extreme  caseB  a  small  petcock  screwed  into 
the  intake  near  the  place  it  forks  and  this  opened  while 


cranking  the  car  while  warm,  will  remedy  the  trouble. 
Would  be  glad  to  know  the  result. 

Natoma,  Kan.  R.  A.  McEwen. 

Motorcycle  Engine  Light  for  Stationary  Work 

Editor  The  Automobile:— Our  company  is  manufacturing 
a  labor-saving  muchine  in  which  we  had  intended  installing 
a  1-4-horsepower  electric  motor.  In  order  to  gel  away  from 
the  troublesome  feed  coil  which  would  be  constantly  under 
foot,  I  want  your  valued  suggestions  on  the  following  points. 

1 —  Could  a  small  gasoline  motorcycle  engine  be  used?  Rel- 
atively, how  much  noisier  would  it  be  than  an  electrically- 
driven  motor  of  1-4  horsepower? 

2 —  What  would  a  motorcycle  equipment  weigh,  omitting 
gasoline,  and  what  space  would  such  equipment  occupy,  not 
including  gasoline  tank? 

3—  Have  you  any  data  as  to  the  makers  of  such  small  gaa 
engines  producing  not  over  1  horsepower  and  the  probable 
cost  of  equipments  in  lots  of  100  to  1,000. 

New  York  City.  M.  A.  Morhis. 

--A  small  gasoline  engine  can  be  used  but  it  would  not 
be  advisable  to  use  a  motorcycle  engine  for  this  purpose 
where  the  motor  will  probably  be  driven  under  load  continu- 
ously. The  ideal  type  of  motor  for  your  purpose  will  be  a 
small  two-cycle  marine  or  stationary  type  of  gasoline  engine. 
This  is  fitted  with  a  heavy  flywheel  and  is  so  arranged  that 
it  can  be  bolted  to  a  firm  base  and  thus  render  very  Bimple 
the  installation,  which  would  not  be  the  case  with  a  motor- 
cycle motor  which  is  designed  for  lightness  and  not  for 
heavy-duty  work. 

2 —  The  motorcycle  equipment  would  weigh  much  less  than 
the  marine  equipment,  but  if  you  are  intending  this  for  sta- 
tionary work,  the  mere  fact  of  a  slight  additional  weight 
would  not  seem  to  be  of  material  difference.  The  motorcycle 
equipment  would  probably  weigh  60  or  75  pounds,  whereaa 
the  marine  motor  would  probably  weigh  about  100  pounds. 

3—  We  have  no  such  date  on  hand  but  very  probably  some 
of  our  subscribers  have  and  will  communicate  with  us, 
whereupon  we  will  be  very  glad  to  send  you  the  information. 

Remedy  for  Hot  Starting  Trouble 

Editor  The  Automobile: — I  would  suggest  that  M.  P.  B. 
of  Lakeport,  N.  H.,  who  complains  of  trouble  in  starting  a 
warm  Ford  engine,  try  shutting  off  the  gasoline  at  the  needle 
valve,  then  turning  the  engine  over.  When  it  fires  quickly 
turn  up  the  needle  valve  to  normal  position. 

I  have  found  this  to  be  the  cure  for  the  trouble  mentioned 
in  numerous  instances;  the  warmth  seems  to  choke  up  the 
carbureter  and  manifold  with  an  over-rich,  non-explosive 
mixture. 

Tarrytown,  N.  Y.  J.  J.  H. 

Needle  Adjustment  Is  Too  Fine 

Editor  The  Automobile: — I  have  a  Flanders  20,  1911 
model.  Last  fall  I  put  on  a  Schebler  carbureter  model  L.  I 
do  not  know  just  how  to  set  it  If  you  shut  the  adjustment 
on  the  needle  valve  clear  up  it  will  hardly  run.  I  have  the 
air  about  half  off. 

2 —  What  is  the  cause  for  about  1-2  pint  of  gasoline  leak- 
ing from  the  carbureter  out  through  the  air  pipe  when  the 
engine  stops?    Is  the  float  set  too  high? 

3 —  The  magneto  is  a  Splitdorf  and  I  have  trouble  In  short 
circuiting.  I  have  put  on  an  all  new  magneto  cable  but  it 
goes  through  anywhere  it  happens  to  touch  any  metal  Can 
it  be  that  the  magneto  is  too  strong?  It  runs  well  at  other 
times. 

4—  Can  you  take  up  wear  in  the  clutch  on  these  cars?  The 
flywheel  has  about  1-20-inch  play  between  it  and  the  housing 
Does  this  harm  anything? 
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6— Where  can  I  get  a  light  two-cylinder  engine  of  a  design 
similar  to  a  motorcycle  engine  having  4  or  6  horsepower  with 
•  magneto? 

Marathon,  la.  Oba  Smith. 

—Evidently  yon  have  cut  the  needle  adjustment  down  too 
fine  and  you  should  give  it  a  turn  and  one-half  on  the  needle 
and  also  adjust  the  air  valve  to  seat  lightly.  Schebler  model 
L  is  shown  in  section  in  Fig.  3. 

2—  rThe  leaking  is  probably  due  to  the  condensation  of  the 
heavy  gas  in  the  manifold.  When  the  engine  stops  it  runs 
out  in  the  manifold  and  back  through  the  carbureter.  The 
use  of  an  exhaust  sleeve  or  drum  around  the  exhaust  manifold 
and  a  flexible  tube  running  to  the  air  bend  in  the  carbureter, 
will  probably  overcome  this  trouble.  The  height  of  the  float 
should  be  1  1-16  inches  from  the  top  of  the  bowl  to  the  top 
of  the  cork  float  when  the  valve  is  seated. 

3 —  The  probable  reason  for  the  current  leaking  is  that  the 
insulation  is  not  heavy  enough  or  it  has  become  worn  in  places 
where  it  has  rubbed  against  the  metallic  surfaces.  Probably 
leaking  occurs  on  the  wires  at  the  point  at  which  they 
pass  through  the  fiber  block  over  the  exhaust  manifold.  It 
would  be  well  to  note  if  this  block  is  properly  in  place. 

4—  The  clutch  can  be  taken  up  by  increasing  the  tension 
on  the  clutch  spring  by  an  adjustment  nut. 

5 —  It  would  probably  be  most  economical  for  you  to  pur- 
chase a  used  motorcycle  or  cyclecar  with  a  similar  type  en- 
gine, as  these  will  have  the  magneto  attached.  If  a  new 
engine  is  desired  it  can  be  secured  from  any  of  the  motorcycle 
or  motorcycle  engine  companies. 

First  Year  for  Dodge  Bros.'  Car 

Editor  The  Automobile: — Have  the  Dodge  Bros,  ever  had 
a  car  on  the  market  before  this  year? 

2—  If  so,  what  year  and  what  was  the  name  of  it? 

3—  Have  they  ever  manufactured  the  engines  for  Ford? 
South  Pittsburg,  Tenn.  W.  F.  A. 
-This  is  the  first  finished  car  that  the  Dodge  Bros,  have 

had  on  the  market. 

2—  The  Dodge  Bros,  plant  was  erected  especially  for  the 
present  car  and  no  others  were  manufactured  before  it. 

3 —  Yes.  they  made  the  first  engine  for  the  Ford  company 
but  have  had  nothing  to  do  with  the  model  T  engine. 

Dodge  Made  First  Ford  Motor 
Editor  The  Automobile: — I  am  under  the  impression  that 
Dodge  Brothers  were  the  first  to  manufacture  the  Ford  en- 
gine, being  the  holders  of  the  patent,  but  their  control  ran 
out  with  the  Ford  on  January  1,  1915.    Am  I  right  in  this? 
St  Johnsbury,  Vt  G.  F.  Chamberlain. 

—The  Dodge  Bros,  did  make  the  first  Ford  engine  but 
were  never  concerned  with  the  manufacture  of  the  present 
model  T  motor.  There  is  no  patent  control  involved  one 
way  or  the  other  and  the  Ford  officials  say  there  never  was 
so  far  as  the  engine  was  concerned. 

Magneto  Probably  Is  Mis-Timed 

Editor  The  Automobile: — I  would  like  to  know  what 
makes  the  engine  kick  back  when  starting  on  the  magneto. 

2—  How  much  oil  is  required  in  the  crankcase  of  a  six- 
cylinder  motor? 

3 —  Please  show  me  by  sketch  the  mechanism  coupling  be- 
tween the  clutch  and  gearbox  of  a  1911  Thomas  model  M. 

4—  How  can  I  stop  the  oil  leaking  from  this  coupling? 

5 —  How  long  will  a  magneto  run  without  remagnetizing  it 
and  overhauling  it  in  general? 

6 —  How  long  is  the  average  life  of  a  spark  plug? 

7—  What  treatment  is  necessary  to  make  a  brake  lining 
stick  better? 

Saugus,  Mass.  Robert  E.  Reason. 


— The  fault  is  that  you  have  not  retarded  the  spark  suffi- 
ciently on  the  quadrant  or  if  you  have  done  this,  the  magneto 
is  mis-timed. 

2—  It  is  impossible  to  give  you  exact  data  as  to  how  much 
oil  is  required  in  the  crankcase  of  a  six-cylinder  motor,  as 
with  different  sizes  of  oil  pan  and  different  systems  of  igni- 
tion the  quantity  of  oil  will  vary.  The  average  six-cylinder 
motor,  such  as  for  example,  the  Hudson  6-40,  will  have  16 
pints  of  oil  but  others  will  have  less  or  more  in  accordance 
with  their  individual  design. 

3 —  The  coupling  between  the  clutch  and  gearbox  of  the 
1911  Thomas  model  M  is  a  cross-universal  which  is  illustrated 
in  Fig.  4. 

4—  The  oil  can  be  prevented  from  leaking  from  this 
coupling  by  removing  the  packing  nut  and  replacing  the  felt 
washer  with  a  new  one.  This  can  be  secured  from  the 
Thomas  company  in  Buffalo,  at  a  very  slight  cost. 

6 — Magnetos  will  run  for  5  years  and  upward  without  re- 
magnetizing  if  a  good  job  has  been  done  in  the  first  place 
and  if  the  magnets  employed  have  the  proper  degroo  of  re- 
tentivity.  The  exact  time  cannot  be  stated  but  the  service 
which  you  can  secure  from  a  magneto  before  it  needs  recharg- 
ing will  extend  over  an  indefinite  period  of  years. 

6 —  The  average  life  of  a  spark  plug  is  two  seasons.  Some 
makes  of  plugs  which  are  more  costly  and  which  have  a  bet- 
ter composition  of  non-burning  material  in  their  electrodes 
will  last  much  longer  than  the  cheaper  plug.  The  average  of 
two  seasons  may  be  taken  as  a  mean  for  average  priced  plugs. 

7 —  No  treatment  should  be  given  a  brake  lining  to  make 
it  fit  better  except  keeping  it  clean  and  maintaining  the 
proper  adjustment  on  the  brakes.  When  worn  down  the 
brake  lining  should  be  replaced.  One  of  the  frequent  oc- 
currences is  the  wearing  of  the  asbestos  compound  below  the 
surface  of  the  copper  rivets  which  hold  it  in  placu.  This 
brings  the  copper  rivets  in  contact  with  the  metal  brake  hand, 
greatly  reducing  the  retarding  effort  of  the  brake. 

To  Install  Atwater  Kent  System 

Editor  The  Automobile: — I  have  a  1906  Mitchell.  It 
never  had  a  magneto  on  it,  using  dry  cells  only,  but  it  does 
not  give  satisfaction.  I  have  been  thinking  about  installing 
an  Atwater  Kent  system,  but  the  timer  shaft  does  not  stand 
straight  up  and  is  close  to  the  hood.  Can  you  tell  me  how  it 
can  be  arranged?  Can  it  be  driven  by  bevel  gear  from  timer 
or  can  it  be  driven  by  gear  or  chain  from  crankshaft? 

Bradley,  N.  J.  G.  A.  Morgan. 

—The  Atwater  Kent  system  could  be  installed  on  this  car 
by  arranging  a  bevel  gear  drive  from  the  timer  shaft.  This 
would  be  a  better  method  than  by  arranging  a  chain  or  chain 
drive  direct  from  the  crankshaft. 
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Electric  Bus,  American  in  Details,  for 
York,  England 

POSSIBILITIES  for  export  of  American -made  omnibuses 
and  also  the  chances  for  the  electric  storage  battery 
type  in  cities  of  medium  size  are  illustrated  in  the 
trial  bus  which  has  recently  been  supplied  the  city  of  York, 
England,  by  the  Edison  Accumulators,  Ltd.,  the  British  con- 
cern representing  the  interests  of  the  iron-nickel  storage 
batteries.  The  bus  holds  only  22  passengers,  all  seated,  and 
the  driver  collects  the  fares,  and  the  vehicle  is  therefore 
frankly  intended  for  leisurely  traffic  conditions  and  not  for 
the  crush  of  the  metropolitan  centers;  but  the  market  in  this 
direction,  here  as  well  as  in  Europe,  may  be  large  in  the 
aggregate  as  soon  as  it  shall  have  been  reasonably  well  estab- 
lished what  type  of  vehicle  is  most  suitable  all  the  year  round 
in  the  matter  of  service  and  low  upkeep  cost. 

In  the  following  are  mentioned  the  design  features  which 
characterize  the  vehicle  and  some  of  the  details  which 
indicate  the  American  origin. 

The  whole  chassis  without  the  batteries  weighs  4.02B 
pounds  and  with  body  and  batteries  somewhat  above  4  tons; 
the  overall  length  is  17  feet  10  inches.  The  whcelbasc  is  11 
feet  6  inches  and  the  wheel  gauge  5  feet  7  1.  4  inches.  The 
door  where  the  passengers  enter  is  on  the  near  side  close  to 
the  driver's  seat,  so  that  the  reception  of  fares  shall  not  re- 
tard the  operation.  All  the  battery  cells  used  for  propulsion 
are  housed  in  compartments  under  the  seats,  as  shown  in 
dotted  lines  in  the  plan  view  of  Fig.  1,  and  the  load  distribu- 
tion effected  by  this  arrangement  should  render  it  possible 
to  lighten  the  construction.  The  battery  comprises  64  Edison 
cells  with  300  ampere-hours  capacity,  at  72  volts,  for  a  five- 
hour  discharge-  One  charge  will  drive  the  vehicle  40  to  45 
miles  at  a  speed  from  10  to  12  miles  per  hour.  The  normal 
charging  rate  is  60  amperes  for  7  hours,  but  short  boosting 
charges  between  times  will  increase  the  mileage.  The  light- 
ing is  taken  care  of  by  an  auxiliary  battery  kept  under  the 
driver's  seat;  it  consists  of  6  small  cells  connected  to  a  switch 
which  permits  cutting  out  these  cells  when  the  main  battery- 
is  boosted  while  keeping  them  in  series  parallel  with  the 
main  battery  for  ordinary  charging. 

The  frame  of  the  chassis,  shown  in  Fig.  2,  is  of  rolled 
channel  section  reinforced  along  its  central  portion  by  an 
inner  channel  section  liner  filled  with  hard  wood,  making  a 
strong  and  flexible  box  girder  construction.  The  axles  arc 
low-carbon  steel  forging*.  The  front  springs  are  under  the 
frame,  to  give  a  large  steering  angle. 

Rear  springs  are  assisted  by  coil  springs  bolted  to  the 
frame  over  the  rear  axle,  the  coils  making  contact  with  a 
plate  on  the  axle  when  the  vehicle  is  half  loaded,  this  per- 
mitting the  vehicle  to  run  with  little  bouncing  when  under- 
loaded. The  wheels  arc  of  hickory  wood  with  solid  rubber 
tires  and  run  on  one  double  and  one  single  row  of  ball  bear- 
ings totally  enclosed  in  oiltight  hubs.  The  transmission  brake 
and  the  wheel  brakes  are  both  operated  by  pedals,  leaving 
the  driver's  hands  as  free  as  possible.  Power  is  transmitted 
from  the  motor,  which  is  supported  entirely  in  the  frame,  as 
shown  in  the  illustration,  to  the  differential  countershaft  by 
a  tempered  flat  steel  blade,  which  cushions  the  starts  of  the 
vehicle  by  its  torsion,  and  also  the  stops  if  these  are  effected 
by  the  transmission  brake.  At  the  motor  end  this  transmis- 
sion shaft  enters  hy  means  of  a  large  so^iare  slip  joint. 


Universal  joints  are  dispensed  with  by  this  construction.  The 
differential  is  mounted  in  Hyatt  bearings  with  balls  for  the 
end  thrust,  while  the  drive  shaft  is  carried  in  double  rows 
of  balls.  The  wheels  are  driven  by  sprocket  chains  from  the 
countershaft. 

The  motor  is  of  course  designed  for  the  peculiarities  of 
the  Edison  battery,  taking  a  normal  current  of  40/72  ampere- 
volts  at  a  speed  of  000  revolutions  per  minute.  It  has  a 
large  slotted  commutator  similar  to  the  commutator  on  a 
railway  motor  and  works  with  fixed  brushes.  A  continuous 
torque  drum  controller,  giving  five  forward  and  two  reverse 
speeds,  is  placed  under  the  small  hood  in  front  of  the  dash 
and  is  operated  by  a  handle  above  and  concentric  with  the 
steering  wheel.  Ampere-hour  meter,  safety  switch  and 
lighting  switches  are  also  under  the  hood,  with  the  dial  of 
the  meter  inset  in  the  dash  in  constant  view  of  the  driver.  It 
registers  actual  ampere-hours  when  the  battery  is  on  charge. 
—From  The  Engineer,  March  19. 

Valveless  Pump  with  Tubular  Piston 
for  Liquid  or  Air 

AMONG  the  considerable  number  of  high  speed  pumps  for 
various  purposes  which  have  been  developed  in  recent 
years  with  a  view  to  avoiding  the  power  waste  and  upkeep 
trouble  due  to  the  close  piston  fits  in  reciprocating  pumps, 
the  May-Nelson  construction,  which  is  of  American  origin. 


Fig.  1— Side  view  and  plan  of  electric  storage  battery  omnlbua  for 
medium  alie  cttlea 

if 


Fig.  2— Chaaalt  of  iron-nickel 
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presents  some  features  which  may  bring  it  under  consider- 
ation for  automobile  purposes,  as  either  a  water,  oil  or  air 
storage  pump.  It  differs  from  the  true  rotary  pumps,  which 
are  also  valveless,  in  that  its  piston  does  not  participate  in 
the  rotary  movement  of  the  shaft  of  the  eccentric  by  which 
it  is  actuated  but  is  merely  made  to  oscillate  freely  in  all 
directions  around  its  own  axis.  It  is  composed  in  the  main 
of  a  tubular  cylindrical  body  E,  Fig.  3,  in  two  pieces  con- 
nected by  a  radial  partition  P,  and  of  a  hollow  tubular  piston 
G  which  is  oscillated  by  two  eccentric  disks,  not  shown. 

The  bottom  of  cylinder  E  has  two  ports  O  and  P,  one  on 
each  side  of  the  radial  partition,  which  serve,  according  to 
the  direction  of  rotation,  as  intake  and  delivery  ports  for  the 
displaced  fluid.  The  illustration  shows  four  successive  posi- 
tions of  the  piston,  90  degrees  of  rotation  apart,  from  which 
it  is  seen  that  the  two  spaces  separating  the  exterior  and  in- 
terior piston  walls  from  the  exterior  and  interior  tubes  of  the 
double  cylinder  are  moved  around  in  such  manner  as  to 
create  suction  in  the  space  to  the  left  of  the  partition  and 
pressure  in  that  to  the  right 

It  is  stated  that  with  a  single  cylinder  a  pressure  of  45 
pounds  per  square  inch  can  be  obtained,  and  when  three 
era  are  arranged  in  series  and  used  as  a 
for  air,  either  dry  or  humid,  the  atmoepherii 
be  reduced  to  one  fiftieth  of  an  inch— From  Ginit  Civil, 
13. 


Foot  Pressure  Motor  Starter  Device 
for  Very  Light  Car 

IN  a  lengthy  description  of  the  Horstmann  light  car  the 
starting  device  shown  in  Fig.  4  is  mentioned  as  effective 
and  convenient.  Its  practicability  depends  however  on  hav- 
ing the  change-speed  gear  mounted  upon  the  rear  axle,  and 


Fig.  $— New  typ« 


FI9.  4— Motor- 
•Mrtlno  device  for 
light  cars,  operated 
b  y  reciprocating 
nut  with 
thread  and 
on  driving. 


the  cone  clutch  shaft  and  spring  are  also  abbreviated  to  make 
room  for  it.  It  acts  upon  the  flexible  joint  at  the  front  end 
of  the  driving  shaft  by  means  of  a  ratchet  tooth  clutch  of  the 
same  kind  that  is  used  with  ordinary  starting  cranks.  One 
part  of  this  clutch  is  formed  upon  the  front  end  of  a  quick- 
threaded  sleeve  which  is  free  to  revolve  upon  the  driving 
shaft  The  first  movement  of  the  pedal,  by  the  reciprocation 
of  which  the  starting  is  effected,  engages  the  catch,  and 
further  pressure  routes  the  sleeve  by  means  of  a  box  with 
rollers  arranged  to  take  the  place  of  a  threaded  nut  of  the 
same  pitch  as  the  sleeve  thread.  When  pressure  is  taken  off 
the  pedal  a  coil  spring  returns  it  to  the  rear  end  of  th* 
sleeve  and  disengages  the  ratchet  tooth  grip.  A  rapid  to- 
and-fro  movement  of  the  pedal  will  thus  keep  the  motor  shaft 
revolving  as  long  as  required  for  making  the  start. — From 
Automobile  Engineer,  March. 


How  War  Affected  Automobilism  in  Switzerland 


All  Private  Traffic  Stopped 

FOR  aix  months  after  the  beginning  of  the  European 
clash  the  use  of  automobiles  for  private  purposes 
was  entirely  prohibited  in  Switzerland.  The  country 
suddenly  roused  to  take  active  steps  to  protect  its  armed  neu- 
trality depended  for  mobilization  entirely  upon  the  Swiss 
Volunteer  Automobile  Corps  and  the  vehicles  owned  by  citi- 
zens. These  were  all  duly  registered  and  it  was  a  matter  of 
only  a  few  days  to  pick  from  the  lists  those  suited  for  the 
military  work,  to  requisition  them  and  to  have  them  delivered 
up  to  the  authorities.  The  cars  unsuited  for  the  work  might 
have  been  left  in  the  possession  of  the  owners  if  it  had  not 
been  for  a  shortage  of  gasoline  and  tires  in  the  country. 
It  had  been  neglected  to  lay  in  supplies  of  these  articles,  and 
the  government  found  it  necessary  to  make  sure  of  them  for 
the  army  by  forbidding  everybody  else  to  make  use  of  them. 
Even  in  the  army  only  the  superior  officers  were  allowed  to 
use  fuel  for  personal  transportation,  so  long  as  the  difficulties 
had  not  been  met. 

Very  large  orders  for  motor  vehicles  reached  the  Swiss 
factories,  on  the  other  hand,  from  Germany  as  well  as  from 
France,  after  home  orders  had  entirely  ceased.  Night 
shifts  were  put  to  work,  and  one  factory  in  the  eastern  end 
of  the  little  country,  close  to  Austria,  is  putting  up  new 
factory  buildings  to  increase  the  production.  On  November 
27  the  government  prohibited  the  export  of  automobile  motors 
and  of  construction  parts,  but  the  export  of  complete  vehicles 
was  allowed  under  permits  in  each  case,  and  many  private 
owners  shipped  the  vehicles  abroad  which  had  become  use- 
less to  themselves.  A  peculiar  effect  was  a  boom  in  bicycles. 
All  stocks  in  this  article  were  soon  sold  to  physicians  and 
Mild  no 


Factories  Rushed  with  Work 

in  Geneva,  which  was  known  as  the  Eureopean  city 
the  largest  number  of  automobiles  per  capita,  the  disappear- 
ance of  the  cars  and  the  reappearance  of  the  bicycle  became 
noticeable  in  the  street  life. 

Gasoline  which  was  found  on  private  hands  was  bought  up 
for  the  army,  but  the  prices  paid  were  so  low  that  no  private 
initiative  for  getting  the  supplies  renewed  from  abroad  was 
encouraged,  and  only  a  total  of  811  tons  of  gasoline  reached 
the  country  in  August,  September  and  October,  as  compared 
with  a  normal  importation  of  5,000  tons  during  these  months. 
In  November  larger  quantities  arrived  and  the  trade  in  fuel 
was  released,  but  the  use  of  cars  remained  under  severe 
restrictions  for  lack  of  tires.  A  Geneva  importing  firm 
offered  to  supply  all  the  tires  needed  by  the  government, 
and  meetings  of  protest  against  the  continued  prohibition 
were  held  in  different  parts  of  the  country,  but  even  these 
actions  were  without  effect  for  a  time,  as  the  government 
had  entered  into  a  previous  contract  with  a  different  tire- 
making  concern  whose  large  shipments  were  held  up  in  Italy. 
Lubricating  oil  during  all  this  time  rose  to  very  high  figures, 
as  new  oil  stores  were  detained  in  the  port  of  Genoa  for 
several  months  by  the  Italians. 

Finally  the  difficulties  were  gradually  overcome  to  such  an 
extent  that  on  February  1  the  government  allowed  motor 
traffic  again  in  all  of  Switzerland  and  also  released  the 
trade  in  tires  subject  to  new  restrictions  that  might  be 
adopted  at  any  time  if  found  necessary  for  the  defense  of 
the  country.  Since  then  normal  conditions  have  been  re- 
established, with  the  number  of  motor  vehicles  in  circulation 
greatly  reduced,  however.— From  AUgemtine  Automobil- 
Zeitung,  March  20. 
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Distribution  of  Forces  Between 
Cushioned  and  Uncushioned 
Components  of  Sharp  Shocks 


By  M.  C.  K. 

WHETIIKK  it  is  worth  the  while  to  lake  special  con- 
structive measures  for  protecting  motor  vehicles 
against  tlic  horizontal  component  iri  sevirt  road 
shocks  was  the  fundamental  question  which  was  raised  arid 
answered  by  the  writer  without  any  attempt  at  impossible 
precision  hut  with  .1  view  to  getting  all  the  essentials  in  the 
subject  before  the  render's  intuition  so  strongly  and  vividly 
as  to  rouse  opinions.  I'ellowcraf  t  and  W.  (.".  M.  took  up  the 
constructive  end  of  the  subject,  in  approval  r,f  the  general 
idea  but  somewhat  in  opposition  to  the  writer's  surest n in. « 
on  the  advisability  of  providing  .SKI'AKATK  means  for  cush- 
ioning Uie  horizontal  element  of  shocks  in  the  ca*e  of  motor 
vehicles  which  are  operated  with  tires  giving  little  relief  for 
this  element.  Finally  Fellowcruft  presented  in  the  April  S 
issue  a  demonstration  to  the  effect  that  the  ratio  of  the  hori- 
zontal and  vertical  shock  forces  cannot  be  higher  than  1  :  1  .til 
in  the  case  under  discussion,  the  inference  Wine  that  both  are 
hot  cushioned  by  the  same  spring 

M.  C.  K.  must  try  to  show  that  the  ratio  of  forces,  us  fig- 
ured by  Felloucraft,  is  not  demonstrated  m  accordance  with 
the  complete  set  of  conditions  of  the  road  shock,  and  that  it 
would  be  less  intereMing  for  practical  purposes,  even  if  it 
were  fully  demonstrated,  than  approximate  figures  for  the 
shock  in  terms  of  work.  And  with  regard  to  the  work  figures 
F.  lias  come  to  agree  substantially  with  the  estimates  of  M 
l\  K..  though  by  following  different  (and  on  the  whole  better  l 
methods. 

First  it  should  lie  ke])t  in  mind  that  the  whole  inquiry  from 
the  beginning  was  intended  to  result  tu  conclusions  of  inter- 
est  for  the  improvement  of  spring  systems  The  assumption 
of  u  perfectly  rigid  vehicle  and  equally  rigid  road  obstacle  was 
introduced  to  simplify  reasoning  and  not  to  trap  the  rcasoner 
into  deductions  which  may  be  defended  theoretically  but  be- 
come faulty  in  the  degree  us  practical  element*  are  admitted 

F.'s  reasoning  is  mont  conveniently  followed  by  turning  t/> 
the  i.-.'ue  of  April  H.  pages  fi:?0  to  tj-Vl. 

His  diagram  omits  the  curve  BC,  around  A  as  a  center,  de- 
scribed by  the  wheel  axle  B,  under  the  influence  of  the  ve- 
hicle movement  and  the  shock,  and  the  diagram  therefore 
represents  only  the  geometrical  relations  existing  at  the  in 
stant  when  the  shock  begins 

He  says:  "Therefore  the  maximum  possible  mean  value 
of  A  H'  =  122,000  pounds."  He  has  previously  figured  the 
force  by  dividing  the  kinetic  energy  by  the  epace.    But  the 


Discussion  of 
"The  Improvement 
of 


question  is  not  of  "a  mean  value."  This  term  may  be  useful 
for  an  estimate,  but  it  is  misleading  for  a  demonstration  of 
exact  figures,  as  the  shocks  depend  upon  the  maximum  forces. 
The  omitted  curve  BC,  re-inserted  in  Fig.  1  herewith,  shows 
Iter  at  that  the  force  of  the  shock  is  concentrated  at  and  near 
B  and  dwindles  rapidly  toward  C.  If  it  is  practically  all  con- 
centrated upon  1-5  of  the  shock  space,  the  maximum  force 
value  becomes  6  X  122,000  pounds.  But  it  is  really  of  no  in- 
terest to  determine,  in  this  manner,  the  resistance  which 
would  exhaust  the  kinetic  energy  of  the  vehicle  in  a  space 
of  10.63  inches  or  1-6  of  this  space,  as  we  know  it  will  not 
ho  exhausted  by  the  little  shock  In  question.  And  F.  recog- 
nizes this  by  having  no  other  use  for  this  irrelevant  figure 
than  for  making  it  appear  "evident,"  by  comparison,  that  the 
figures  of  interest  should  "be  determined  by  the  component 
H'B — ";  that  is,  that  the  figures  for  the  horizontal  shock 
should  be  determined  from  the  figures  for  the  vertical  shock 
alone.  And,  as  this  is  what  he  set  out  to  prove,  the  so-called 
vicious  circle  is  to  that  extent  a  factor  in  his  argument,  despite 
ita  apparent  stringency. 

This  flaw  does  not  happen  to  be  vital,  though,  as  his  con- 
clusion may  be  correct  for  other  reasons,  not  given.  But  F. 
arrives  at  a  value  for  R  "the  mean  vertical  force"  by  again 
assuming  that  there  is  question  of  mean  forces.  Again  with- 
out regard  to  the  movement  represented  by  the  curve  BC,  he 
figures  a  "mean  vertical  acceleration"  from  a  space  of  3 
inches,  getting  a  "mean  vertical  force,"  R  -  -  12,676  pounds. 
Now,  if  the  vertical  force  is  practically  spent  during  the  first 
iacb  of  the  3-inch  rise,  F.'s  figures  for  a  and  R  should  be 
multiplied  (by  more  than  3).  Whatever  the  factor  of  multi- 
plication, this  would  increase  the  figure  for  the  horizontal 
force  in  the  same  ratio,  according  to  F.'s  geometrical  conten- 
tion, and  hiB  ratio  would  still  hold,  IF  AND  PROVIDED  it 
could  be  assumed  that  the  distribution  of  the  horizontal  force 
over  the  space  of  10.63  inches  followed  the  same  time  schedule 
as  the  distribution  of  the  vertical  force  follows  over  the  space 
of  3  inches.  But  there  is  no  reason  for  this  assumption.  The 
shape  of  curve  BC  in  fact  excludes  it,  and  curve  BC  repre- 
sents the  nature  of  the  obstacle,  which  is  of  the  kind  that 
gives  the  sharp  shocks  and  the  most  pronounced  horizontal 
component  of  a  shock.  Fig.  2  shows,  for  example,  graphically 
that  1-3  of  the  rise  is  finished  before  the  vehicle  axle  has  ad- 
vanced more  than  about  1-8  of  the  distance  from  B  to  C  and 
that  2-3  of  the  rise  corresponds  to  about  1-3  of  the  horizontal 
space. 

It  is  plain  that  the  horizontal  shock  is  much  more  nearly 
instantaneous  than  the  vertical  one,  that  it  is  condensed  on  a 
smaller  proportion  of  its  space,  and  that  its  maximum  there- 
fore is  more  severe  than  the  geometrical  relations  in  F.'s  dia- 
gram would  indicate.  Perhaps  the  horizontal  component  de- 
creases during  the  period  of  0.01765  second  as  the  lengths 
of  the  half-chords  in  Fig.  2  and  the  vertical  component  in- 
versely as  the  ordinates  of  curve  BC.  At  all  events,  F.'s 
demonstration  is  not  a  cogent  demonstration  for  the  relations 
arising  during  the  progress  of  the  shock.  And  the  funda- 
mental trouble  with  its  pertinency  is  that  the  whole  idea  of  a 
vertical  acceleration"  is  incongruous 
(Continued  on  page  729) 
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Careful  Detail  on  Standard  Steel  Cars 


Big  Railroad  Suppliers'  Cars  Use  Weil-Known  Units — Individ- 
uality Observed  in  Smaller  Fittings — Good  Bodywork  a  Feature 


Plan  view  of  chaaala  uaed  In  the  eight-cylinder  model  of  the  Standard  Steal  Car  Co. 


STANDARD  STEEL  CAR  automobiles,  the  existence  of 
which  was  announced  a  few  weeks  ago,  are  to  be  made 
only  in  small  quantities,  for  this  year  at  least.  Cars 
have  been  assembled  and  partially  made  at  the  company's 
works  in  Butler,  Pa.,  for  some  time  past,  but  it  is  only  lately 
that  they  have  been  got  into  line  for  introduction  on  the  mar- 
ket. Most  noticeable  at  first  glance,  is  the  good  bodywork 
with  high  finish  and  harmonious  lines.  Careful  examination 
discloses  no  radical  features  but  an  excellence  of  detail  that 
is  unusual  and  there  is  a  well-defined  practicality  about 
everything.  The  design  is  the  work  of  men  who  have  a 
great  experience  of  the  road  and  the  repair  shop,  so  it  con- 
tains no  fads  whatever  but  plenty  of  those  little  incon- 
spicuous things  that  make  for  satisfactory  service. 

Six  and  Eight  Similar 

There  is  not  much  difference  between  the  six  and  the 
eight,  beyond  that  in  the  motors  which  are  both  Herschell- 
Spillman  types,  the  six  being  4  by  5  1-2 
inches  and  the  eight  3  by  5  inches  bore 
and  stroke.  These  dimensions  give 
capacities  of  415  cubic  inches  and  282 
cubic  inches  for  the  six  and  eight, 
respectively. 

Thumb  Nut  Brake  Adjustment 

On  the  six  the  rear  axle  is  a  Weston- 
Mott  with  thumb  nut  adjustment  for 
the  service  brake,  but  the  eight  has  a 
Timken  axle.  Both  clutch  and  gearset 
are  products  of  the  Warner  Gear  Co., 
the  clutch  being  multiple-disk  with 
Raybestos  facing,  the  transmission  be- 
ing identical  for  either  chassis.  Be- 
hind the  gearset,  however,  there  is  a 
difference,  as  the  six  has  a  torque  tube 
with  a  wide  armed  fork  anchored  to 


swivels  on  the  frame,  while  the  eight  has  a  simpler  con- 
struction as  shown  in  the  drawings. 

The  plan  view  of  the  chassis  shows  the  tapered  form  of 
frame  used,  and  it  is  interesting  to  observe  that  the  springs 
are  mounted  directly  beneath  the  frame  sills,  so  they  also 
taper  towards  each  other.  The  makers  originally  designed 
the  frame  to  taper,  but  mounted  the  springs  so  that  they 
lay  parallel,  but  experiment  showed  that  there  was  no  dis- 
advantage in  allowing  the  front  ends  of  the  springs  to  be 
closer  together — if  anything  it  might  add  a  little  to  the 
lateral  stability  of  the  car. 

Starter  I). -i.ul  Simple 

The  electrical  equipment  is  Westinghouse  two  unit,  the 
combined  generator  and  igniter  being  employed.  The  gen- 
erator is  located  on  the  right  side  of  the  motor  in  the  six, 
and  the  water  pump  is  driven  in  tandem  with  it,  the  coupling 
attaching  to  the  free  end  of  the  armature  shaft.    In  the 


Six-cylinder  Standard   Steal  touring  car 


724 


THE  AUTOMOBILE 


April  tt.  1$15 


Views  of  Htnchtii  ■  Spiimian  motor  In  Standard  Steel  alx  ■  cylinder,  showing  disposition  of  starter,  generator  and  magneto 


eight,  the  same  sort  of  generator  is  situated  in  front  of  the 
motor. 

The  starting  motor  in  both  six  and  eight  lies  on  the  right 
side  and  meshes  with  the  flywheel  through  the  medium  of  a 
Bendix  drive  and  there  is  an  especially  ingenious  control  for 
the  starting  operation.  At  the  end  of  the  ignition  lever 
quadrant  on  the  steering  wheel  there  is  a  sort  of  trigger 
which  prevents  the  spark  lever  from  being  brought  right 
back  to  the  limit  of  its  possible  travel.  This  trigger  is  bent 
over  the  end  of  the  quadrant,  and  pressure  with  the  thumb 
will  lift  it  so  that  the  spark  lever  arm  can  slip  underneath 
and  come  to  the  extreme  end  of  the  quadrant. 

At  the  foot  of  the  steering  column,  attached  to 
the  lower  spark  lever,  is  a  contact  which  is  brought 
against  another  fixed  contact,  when  the  trigger  is 
lifted  and  the  spark  lever  brought  right  back.    It  is 
these  contacts  that  control  the  starter  current,  so 
the  switching  in  of  the  starting  motor  is  done  by  the 
spark  lever.    This  construction  has  the  advantage 
that  it  renders  absolutely  impossible  any  attempt 
to  start  without  retarding  the  ignition.    With  the 
Bendix  drive,  although  it  will  withstand  backfires, 
they  impose  a  stress  which  is  not  desirable  if  re- 
peated constantly  as  it  might  easily  be 
by  a  poor  driver.    The  idea  of  combin- 
ing the  starter  switch  with  the  spark 
lever  is  thus  peculiarly  happy  since  it 
gives  a  safeguard  while  adding  to  con- 
venience. 

All  Wiring  Part  of  Chassis 

The  cowl  board  though  it  appear? 
as  part  of  the  body,  in  the  customary 
way,  is  really  nothing  of  the  sort,  since 
it  is  mounted  on  brackets  attached  to 
the  frame.  The  body  merely  drops  over 
the  cowl  board  and  the  two  parts  are 
joined  together  by  a  few  screws  which 
prevent  any  chance  of  rattle.  This  en- 
ables all  the  wiring  to  be  done  under 
the  best  possible  conditions,  out  in  the 
open  where  the  whole  length  of  each 
wire  can  be  seen  at  once.  There  is  no 
feeding  through  holes  or  screwing  to 
terminals  that  themselves  arc  out  of 
sight.  All  wires  are  contained  in  cop- 
per pipes  which  are  said  to  be  better 
than  flexible  tubing,  as  they  are  abso- 


Geanet  and  clutch.  Note  multiplying  levera 
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Hollow  spring  shackls  bolt 


lutely  and  permanently  waterproof.  Since  it  also  carries  all 
other  instruments,  the  cowl  board  completes  the  chassis  and 
makes  it  a  vehicle  with  everything  save  seats  for  the  pas- 
sengers. Any  kind  of  body  can  be  put  on,  and  a  body  can  he 
taken  off,  without  interfering  with  ability  to  drive  the  cmr. 

Points  of  Difference 

For  gasoline  feed  the  six  has  an  air  pump  on  the  motor, 
and  the  eight  uses  the  Stewart  vacuum  tank,  but  this  com- 
pletes the  list  of  differences  so  far  as  the  motors  are  con- 
cerned.   Another  difference  is  found  in  the  spring  suspension, 
since  the  eight  has  half-elliptic  rear  springs  while 
those  on  the  six  are  three-quarter  pattern,  and  the 
last  point  in  which  one  car  does  not  resemble  the 
other  is  in  the  spare  tire  mounting,  the  eight  having 
running  board  location  and  the  six  a  rear  end  tire 
carrier. 

Summing  up,  it  will  be  seen  that  the  eight,  which 
is  the  later  model,  is  slightly  more  simple  in  several 
respects  than  the  six  chassis  which  doubtless 
accounts  for  the  fact  that  the  eight  is  the  cheaper 

car. 

Of  the  bodies  the  keynote  is  comfort  combined 
with  smooth  exterior;  a  streamline  de- 
sign without  extremes,  and  the  hoods 
merge  nicely  into  the  bodies.  All  the 
fittings  are  of  good  quality,  good  up- 
holstery is  used  and  the  tops  are  double 
thickness  Fabricoid  that  can  be  washed 
inside  or  out  with  soap  and  water. 

A  petty  detail  which  shows  how  we!) 
the  car  is  cared  for  in  design  is  the 
spring  bolt  used  in  all  the  shackles. 
This  is  hollow  and  arranged  to  contain 
a  fair  quantity  of  oil,  so  that  it  is  only 
necessary  to  fill  it  up  every  few  weeks. 
The  outstanding  advantage  of  supply- 
ing oil  to  spring  bushings  from  inside 
the  bolt  is  that  it  is  likely  to  distribute 
more  evenly  than  is  grease  forced  into 
the  bushing  in  the  ordinary  way.  Of 
course  it  is  more  expensive,  but  in  this 
sort  of  way  no  expense  has  been 
spared  in  the  Standard  Steel  cars. 

Of  the  two  cars,  the  six  has  the 
longer  wheelbase,  being  126  inches  to 
the  eight's  121,  also  the  tires  are  !N> 
by  4  1-2  on  the  six  and  35  by  4  M 
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Cowl  board  with  Instruments  la  part  of  chaeala. 

•  ector  aet  In  toeboard 


Note  accelerator 


Oetalla  of  trigger  on  apark  quadrant  which  controla  atartlng  motor 


on  the  eight  The  makers  intend  the  six  to  take  larger  and 
heavier  bodies  than  will  be  supplied  with  the  eight,  though 
both   have  the  same  capacity — seven  passengers — in  the 


standard  touring  types.  In  the  Pittsburgh  showrooms  there 
are  some  fine  examples  of  costly  inclosed  bodywork  on  the 
six-cylinder  chassis  but  so  far  none  of  these  have  been 
catalogued.  The  prices  for  open  bodies,  and  with  complete) 
equipment  as  outlined  above  and  including  tire  pump  on 
motor,  arc  12,100  for  the  six  and  $1,735  for  the  eight. 


Special  Mounting  for  Vacuum  Tank  on  Premier 


INDIANAPOLIS,  IND.,  April  17— 
In  designing  the  new  6-60  model, 
the  engineers  of  the  Premier  Motor 
Mfg.  Co.,  have  given  close  attention 
even  to  such  details  as  the  mounting 
of  the  dash  tank  of  the  Stewart 
vacuum  gasoline  system.  A  special 
niche  is  provided  for  this  in  the  cowl 
board  of  the  body  as  shown  in  the 
accompanying  illustration  and  into 
this  the  tank  is  securely  fastened  by 
collar  band  of  steel  3-32  by  7-8-inch 
which  extend  around  half  the  service 
of  the  tank,  the  remainder  being  cm- 
bedded  in  the  groove  in  the  cowl.  The 
bands  are  fastened  to  the  underside  of 
the  cowl  by  four  machine  screws. 

The  location  of  the  tank  behind  the 
motor  protects  it  from  air  currents 
while  the  heating  of  the  gasoline  in 
the  tank  due  to  its  proximity  to  the 
cylinders  insures   easy  vaporization. 


Mounting  of  Stewart  vacuum  fuel  feed  tank  on 
Premier  6-50 


economy  and  thorough  combustion  of 
the  fuel.  The  tank  is  mounted  suf- 
ficiently high  to  insure  ample  gravity 
for  the  gasoline  feed  pipe. 


New  Seven-Passenger 
Chandler 

CLEVELAND.  O.,  April  17— The 
accompanying  illustration  shows 
the  new  seven-passenger  touring  car 
brought  out  by  the  Chandler  Motor 
Car  Co.,  to  replace  the  former  five- 
passenjter  type  as  announced  in  THE 
Automobile  for  April  L  The  new 
model,  with  a  roadster  built  on  the 
same  chassis  forms  the  company's 
line.  With  either  body  it  sells  for 
$1,295. 

Apart  from  lengthening  the  wheel- 
base  of  the  chassis  from  120  to  122 
inches,  there  is  no  chassis  change 
from  the  former  model.  In  the  new 
body  are  two  folding  seats  which  when 
not  in  use  fit  snugly  into  recesses  in 
the  back  of  the  front  seat  and  are 
covered  by  flaps;  when  opened  they 
are  self-supporting  and  require  no 
screws  or  other  hand  adjustments. 
There  are  no  supports  under  them 
which  gives  maximum  leg-room  for 
the  rear  seat  passengers. 


Left  —  New    aeven-paaaengar  Chandler 
touring  car  at  (1.2M 
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New  Model  Cornelian  roadster  which  with  wire  wheel*  tell*  for  $410 

MORE  than  passing  interest  attaches  to  the  new  model 
Cornelian  car,  which  is  in  roadster  form  only,  and 
of  the  lighter  type.  It  is  made  by  the  Blood  Rrothers 
Machine  Co.,  Allegan,  Mich.  This  concern,  which  for  a 
number  of  years  has  been  identified  with  the  automobile 
industry  as  a  parts  specialist,  began  the  making  of  its  dis- 
tinctive roadster  type  some  three  years  ago,  and  was  located 
in  Kalamazoo,  Mich.,  until  last  year  when  the  move  to  a 
well-equipped  new  plant  at  Allegan  was  made. 

It  will  be  remembered  that  the  Cornelian  car  was  first 
brought  to  the  notice  of  the  general  public  at  the  time  when 
the  cyclecnr  was  at  the  height  of  its  popularity.  But  while 
most  of  the  cyclecars  were  of  narrow  tread  type,  the  Bloods 
stuck  tenaciously  to  the  standard  56-inch  tread  width,  which 
they  retain  in  this  latest  model. 

The  Sterling  four-cylinder  motor  of  2  7-8  by  4  inches 
delivers  13.4  horsepower  by  the  S.  A.  E.  formula.  The  clutch 
is  a  leather-faced  cone;  Atwater  Kent  ignition  is  used;  a 
Holley  carbureter  furnishes  the  mixture.  Other  specifica- 
tions take  in  a  transverse  spring  system,  floating  rear  axle, 
left  drive,  center  control,  wire  wheels,  28  by  3  tires,  shaft 
drive,  and  wheelbase  of  100  inches. 

Peculiar  Two-Speed  Transmission 

The  most  unusual  features  of  the  car  are  the  transmission 
system,  which  affords  two  forward  speeds  and  reverse  with 
only  three  gears  and  without  the  use  of  a  countershaft;  the 
absence  of  a  frame,  with  the  body  acting  in  that  capacity 
as  well  as  performing  its  carrying  function ;  the  suspension 
of  the  seat  on  half-elliptic  springs  independent  of  the  body 
proper;  and  the  transverse  springs  which  take  the  place  of  the 


Two-Speed  Gearbox  with  Only 
Three  Gears  and  No  Counter- 
shaft— Unusual  Springing 


Two-speed  gearset 


and    differential.     Gearbox  has 
forward  •peeds  and  reverse 


three   gear*  for  two 


Intake  aide  of  four-cylinder  block  motor  used  In  new  Cornelian, 
snowing  mounting  of  carbureter  and  Atwater  Kant  timer. dls 
tribute* 

regulation  form  of  axles,  combining  lightness  and  strength 
Referring  to  the  illustrations,  the  unusual  transmission 
system  with  its  unique  design  will  be  made  clear.  While  thit 
principle  has  been  used  by  the  Bloods  since  the  inception  of 
the  car,  nevertheless,  it  is  undoubtedly  new  to  a  great  ma- 
jority of  the  automobile  public.  The  entire  transmission 
system  is  in  unit  with  the  rear  axle,  and  consists  of  a  slid- 
ing and  rocking  member  which  is  so  mounted  as  to  allow  it 
to  be  swung  from  side  to  side  and  thus  mesh  the  desired  set 
of  gears. 

In  the  views  shown,  the  sliding  and  rocking  member  is  at 
A,  and  it  will  be  seen  that  it  is  fitted  with  two  gears,  B  and  C. 
The  control  or  shifting  rod  is  at  D,  and  driving  connection 
is  made  through  the  annular  gear  E  for  low  speed  and 
leversc.  For  high  speed,  or  direct  drive,  the  gear  B  meshes 
with  the  small  female  clutch  member  F  which  is 
rigidly  attached  to  the  carrier  of  the  large  annular 
gear  E,  and  thus  drives  directly  the  pinion  connect- 
ing to  the  regular  form  of  bevel  differential  ring 
gear.  When  driving  direct,  then,  the  gear  B  acts 
as  the  male  member  of  what  might  be  regarded  a? 
a  dental  clutch,  and  does  not  revolve  free  of  the 
driving  shaft  G,  but  forms  a  solid  drive  from  thi« 
shaft  to  the  bevel  pinion. 

It  will  be  noticed  that  the  rocking  arm  A  if 
rigidly  attached  to  the  shifter  rod  D,  which  i- 
operated  from  a  control  lever  at  the  driver's  hand 
To  obtain  first  speed,  the  control  lever  is  thrown  H 
as  to  turn  shaft  D  to  the  left,  considering  the  ob- 
server to  be  facing  forward.  This  swings  arm  A  to 
the  left  also,  after  which  it  slides  arm  A  back  so 
that  gear  B  meshes  with  the  annular  gear  E,  making 
a  driving  connection  through  the  two  gears  to  the 
rear  axle.    In  the  top  of  the  arm  there  is  an  index 
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pin  II  which  registers  with  guide  holes  in  the 
top  of  the  housing  to  make  the  sliding  positive. 
That  is,  this  pin  properly  positions  the  arm  so 
that  the  meshing  will  be  correct.  When  con- 
nected thus,  gear  C  is  idle. 

Now  suppose  that  high  speed,  or  direct,  is 
desired.  The  control  lever  first  brings  the  arm 
A  forward,  thus  unmeshing  the  gears.  Then  it 
is  swung  so  that  gear  B  is  in  line  with  the 
shaft.  Pushed  back  now,  the  index  pin  positions 
it  correctly  that  the  dental  clutch  action  may 
be  obtained,  gear  B  being  wider  than  gear  C  so 
that  B  can  slip  into  the  female  portion  F  with- 
out interference  from  gear  C,  which  causes  the 
whole  mechanism  to  revolve  together  at  the  same 
speed. 

To  get  reverse,  the  arm  A  is  swung  to  the 
right,  and  when  slid  back  gear  C  meshes  with 
gear  E,  and  the  latter  is  thus  turned  in  the  op- 
posite direction  from  shaft  G,  through  this  inter- 
mediary gear,  the  drive  being  through  gear  B, 
which  is  now  clear  of  the  annular  gear,  to  gear 
C,  and  thence  to  gear  E. 

This  change-speed  system  therefore  really 
employs  only  three  gears,  whereas  the  conven- 
tional gearset  for  two  forward  speeds  and  re- 
verse would  require  at  least  six  gears.  This  is 
exclusive  of  the  differential  and  bevel  driving 
gears,  which  are  the  same  in  either  the  Cor- 
nelian or  the  conventional  drive.  There  would 
also  have  to  be  a  countershaft  in  the  conven- 
tional set,  the  sliding  and  rocking  arm  feature  of  this 
usual  construction  doing  away  with  that  also  in  the 
nelian.    The  shafts  all  run  on  New  Departure  bearings 
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Axlea  Are  Leaf  Springs 

The  rear  axle  itself  is  of  peculiar  construction,  making 
for  extreme  lightness.  It  is  a  floating  form,  and  of  a  type 
used  by  De  Dion.  Just  outside  the  differential  housing,  each 
axle  shaft  is  fitted  with  a  universal  joint  K,  as  shown  in  the 
illustration  of  the  transmission  system.  Instead  of  being 
inclosed  within  an  axle  tube  or  housing,  these  axle  shafts 
run  open  to  the  wheels.  Long  transverse  springs  form  the 
axle  proper,  two  below  the  axle  shafts  and  one  above.  These 
form  a  platform  which  suspends  the  body.  Thus  the 
universal  joints  take  care  of  any  slight  alteration  of  the 
relative  position  of  wheels  and  differential  due  to  action  of  the 
springs.  The  ends  of  the  springs  attach  to  the  wheel  hubs, 
and  hold  up  body  and  driving  system  at  their  center. 


Scat  euapentlon  In  the  new  Cornelian  le  Independent  of  the  body, 
the  teat  being  carried  on  long  eeml. elliptic  eprlngt 


uontai  HmmI   c  i..o-»peea  tran«m.i»,on  u»a  in  tne  new 

Ian.     Lower  left — end  view  through  the  system.     Right — Vertical 


The  front  spring  suspension  is  similar  to  the  rear,  the 
transverse  springs  taking  the  place  of  an  axle  and  perform- 
ing their  spring  function  as  well.  However,  only  two  springs, 
one  above  the  other,  are  used  in  front  instead  of  three,  they 
attaching  to  the  vertical  wheel  spindles  at  their  ends. 

While  on  the  question  of  the  springing,  the  novel  seat  sus- 
pension free  of  the  main  body  should  be  mentioned.  One  of 
the  illustrations  brings  this  out.  The  Beat  at  both  bottom 
and  back  is  suspended  on  two  long  half-elliptic  springs,  which 
act  independently  of  the  car  springs  to  make  an  exceedingly 
comfortable  riding  proposition. 

No  Chassis  Frame  Used 

Lightness  is  further  promoted  by  the  entire  absence  of  a 
frame,  the  body  itself  performing  that  function  and  making 
the  bridge  between  the  two  axles.  It  is  constructed  entirely 
of  steel,  ribbed  and  reinforced,  and  thus  has  strength  enough 
to  take  the  place  of  the  conventional  frame.  This  feature, 
together  with  the  axle  construction  makes  a  low  center  of 
gravity,  it  is  pointed  out,  and  therefore  reduces  the  un- 
sprung weight  to  a  minimum. 

The  motor  is  a  standard  Sterling  type  with  overhead 
valves,  and  18  horsepower  is  claimed  for  it.  It  is  thermo- 
syphon  cooled,  and  cylinders  are  cast  in  a  block.  The  upper 
half  of  the  crankcase  and  the  cylinders  are  in  one  piece,  but 
the  cylinder  head,  carrying  the  valves,  rocker  mechanism 
and  spark  plugs,  is  detachable.  The  constant  level,  circulat- 
ing splash  system  of  oiling  is  employed,  whereby  the  oil  is 
drawn  up  by  a  pump  from  the  reservoir  in  the  bottom  of  the 
crankcase  and  distributed  to  the  individual  splash  troughs. 
The  connecting-rod  ends  dip  into  these  troughs  and  throw  the 
lubricant  to  all  the  bearing  surfaces. 

The  crankshaft  is  carried  on  two  bearings,  both  of  die 
cast  babbitt,  3  inches  long  and  1  9-16-inch  in  diameter. 
Valves,  of  regular  poppet  design,  have  a  total  diameter  of 
1  1-4  inch,  with  a  clear  opening  of  1  1-8  inch.  The  connect- 
ing-rods, 8  inches  long,  work  with  pistons  having  three  rings 
each  and  the  timing  gears  are  helically  cut. 

At  the  price  of  1410,  the  Cornelian  has  two  gas  headlights, 
tail  light,  generator,  tools,  and  so  on.  Electric  lights  and 
cranking  are  extra.    The  top  and  windshield  are  $25  extra. 
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Walker  Motor  Uses  Cored  Rotary  Sleeve 

Single  Balanced  Valve  Worm  Driven  from  Crankshaft 


A  ROTARY  valve  motor  in  which  the  valve  mechanism  has 
but  four  moving  pnrts  has  been  produced  by  W.  N. 
Walker,  Rome,  N.  Y.  As  will  be  noted  from  the  accompany- 
ing drawing,  the  valve  action  is  exceedingly  simple,  consist- 
ing of  a  tabular  valve  on  one  side  of  this  motor,  serving  the 
purposes  of  both  an  exhaust  and  intake.  The  valve  is  driven 
by  worm  gearing  from  the  crankshaft  and  is  made  in  two 
parts  to  allow  for  expansion  throughout  its  length.  Each  of 
the  two  parts  is  driven  independently  off  opposite  ends  of 
the  crankshaft. 

r,aa  Distribution  by  Ports 

Distribution  of  the 


rotary  valve, 
radial  ports 


in  the 
of 

of  the  valve,  ad- 
the  carbureter  into  the  interior  of 
the  tubular  valve,  whence  it  is  distributed  to  the  various  cyl- 
inders in  the  customary  manner  by  means  of  radial  slits  op- 
posite ports. 

The  valve  is  shown  in  detail  In  the  accompanying  illustra- 
tion. As  will  be  seen,  it  is  a  balanced  construction,  small 
ports  leading  directly  through  the  valve  disposed  in  suitable 
angular  relation  to  one  another  to  permit  the  cylinder  pres- 
sure to  be  equalized  on  both  sides  of  the  valve,  whenever  the 
port  is  closed.  This  balances  the  pressure  on  the  wall  of  the 
valve  and  prevents  excessive  friction  due  to  an  unequalized 
load. 

The  gases  enter  through  the  intake  manifold  at  and  pass 
directly  into  the  central  portion  of  the  valve.  The  interior 
of  the  valve  only  takes  care  of  the  intake  gases.  The  ex- 
portions,  as  shown  in  the  accompanying  illustration, 
at  B  to  provide  a  passage  for  the  exhaust  gases. 
The  timing  of  the  motor  is  of  course  determined  by  the 
peripheral  spacing  of  the  intake  and  exhaust  ports  in  the 
valve.  The  recesses  for  the  exhaust  conduct  the  exhaust 
gases  to  one  or  the  other  of  two  circular  depressions  placed 
midway  between  the  first  and  the  third  and  fourth  and 


sixth  cylinders  respectively.   These  are  shown  at  C  and  D. 

The  passage  of  the  guses  is  thus  readily  explained;  en- 
tering from  the  intake  manifold  at  A  they  are  free  to  pass 
into  the  central  portion  of  the  valve  and  are  then  subject  to 
the  suction  of  the  cylinders  on  the  intake  stroke.  The  valve 
slots  are  so  arranged  that  they  are  open  in  accordance  with 
the  following  timing.  Intake  opens  at  10  degrees  past  upper 
center  and  closes  30  degrees  past  lower  center.  The 
50  degrees  before  lower  center  and  closes  5 

enter.  The  area  of  the  port  Is  7-16  by  3  1-4 
On  the  experimental  motor  to  which  these  dimen- 
and  timing  apply  the  cylinder  dimensions  were  3.5  by 
4  and  the  number  of  cylinders,  six.  The  valve  rotates  at  one- 
quarter  crankshaft  speed. 

The  valve  timing  is  set  from  the  end  of  the  valve  and 
when  arranged  for  one  cylinder  is  correct  for  all  three,  the 
valve  being  split  at  the  center.  The  cooling  of  the  valve  is 
taken  care  of  by  waterjackets  which  completely  surround  the 
valve  housing  except  at  the  port  opening.  This  is  shown  in 
the  accompanying  cross-section  at  E.  In  addition,  cooling  ia 
also  effected  by  exposing  the  walls  of  the  valve 
the  cool  incoming  mixture,  which,  as  it  undergoes  a 
amount  of  vaporisation,  absorbs  heat,  thereby 
surfuce  temperature. 

Valve  Clearance  .001  Inch 

The  clearance  between  the  valve  and  its  chamber  ia  .001- 
inch  and  it  is  claimed  that  with  this  clearance  and  because 
the  valve  is  balanced  there  is  no  difficulty  in  shearing  the 
film  of  lubricating  oil.  It  is  additionally  claimed  that  the 
very  low  temperature  attained  by  the  valve  is  evenly  dis- 
tributed through  the  entire  valve  section  and  therefore  dis- 
tortion will  not  result  from  unequal  expansion. 

The  motor,  as  illustrated  herewith,  is  only  one  of  the  forms 
in  which  it  is  possible  to  arrange  the  valve.  If  desired,  it 
can  be  placed  directly  in  the  center  of  the 
as  shown  at  L. 


Left-One  adaptation  of 
the  Walker  valve  with  the 
sleeve  In  center  of  combue- 
tlon  (pace 

Right  —  Walker  balanced 
rotary  valve  on  side  of  mo- 
tor eh  owl  no  details  of  con- 
of  the  valve  and 


cylinders  for  the  wetar 
Jacketing  and  manifolds. 
Note  double -end  drive  for 
the  valve  from 
crankshaft 
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Distribution  of  Force  Between  the  Components  of  Sharp  Shocks 


{Continued  fi 

stance*.  We  know  that  such  an  acceleration  of  4i).ri..">  fet>t 
per  second  (per  second)  could  not  be  reduced  to  nothing  at 
C  without  any  other  force  than  gravitation  to  reduce  it. 
There  is  therefore  in  reality  question  of  a  different  and  more 
irregular  force.  Perhaps  it  may  help  the  intuitive  comprehen- 
sion to  say  that  the  collected  shock  force  splits  into  its  hori- 
lontal  and  vertical  components  according  to  a  ratio  that 
varies  during  the  progress  of  the  shock. 

The  best  light  on  the  points  of  practical  interest  is  ob- 
tained, however,  by  letting  down  the  theoretical  bars  a  little 
and  imagine  that  the  wheel  is  not  perfectly  rigid  but  can  yield 
and  spring  a  little,  as  all  wheels  in  practice  do. 

At  the  moment  ok  impact  the  vkhhu:  is  <;<um;  ecu. 
speed  forward  and  continies  to  do  so,  whii.k  thk  risk  over 

THK  OBSTACLE  MIST  BE  PRODUCED  KRllM  RKKT.     The  rise  cannot 

be  instantaneous,  as  all  the  forces  are  finite.  Its  speed  can- 
not at  first  be  at  all  comparable  to  the  forward  speed  of  H. 
But  this  relative  retardation  immediately  after  the  impact, 
as  compared  with  the  subsequent  portions  of  the  rise,  is  in 
conflict  with  the  nature  of  curve  BC,  according  to  which  the 
rise  is  relatively  strongest  at  the  beginning.  And  such  a 
conflict  can  only  mean  that  the  force  of  the  horizontal  shock 
is  made  relatively  stronger  at  that  moment.  If  there  is  any 
yield  in  the  wheel  at  all,  the  curve  BC  is  buckled  into  the 
shape  of  B'C,  Fig.  3.  and  the  subsequent  reaction  throws  the 
wheel  slightly  upward  from  the  obstacle.  Both  the  horizontal 
and  the  vertical  shocks  are  then  terminated  in  spaces  of 
movement  which  are  of  about  like  extent,  and  the  horizontal 
is  determined  by  a  mass  and  a  velocity  which  are  both  higher 
than  those  determining  the  vertical  shock. 

"Is  it  fair,"  asks  I-".,  "to  draw  conclusions  ...  in  terms 
of  work  .  .  .?"  M.  C.  K.  thinks  it  is  perfectly  fair  when 
there  is  question  of  work  of  considerable  magnitude  done  in 
a  small  fraction  of  a  second,  and  conditions  are  so  compli- 
cated that  the  forces  cannot  be  determined  with  accuracy  be- 
cause they  depend  upon  exact  knowledge  of  certain  irregu- 
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Parities  of  movements,  which  perhaps  could  be  eliminated  in 
theory  but  in  practice  must  alwayst  be  present. 

M.  C.  K.  does  not  pretend  to  have  stated  here,  or  to  have 
stated  before,  exactly  what  Ml.' ST  take  place  during  a  shock 
of  the  kind  described,  as  this  would  require  a  strict  demon- 
stration, like  that  of  Kellowcraffs  but  more  elaborate  and 
difficult  and  after  all  not  conclusive  for  more  than  one  con- 
dition. He  did  not  feel  that  this  was  possible  or  profitable. 
And  F.'s  argument  has  settled  this  opinion,  at  first  more 
vaguely  entertained.  An  estimate  in  terms  of  work,  on  the 
other  hand,  supplies  a  frame  within  which  the  forces  that 
determine  the  destructive  effects  may  play  differently  accord- 
ing to  the  practical  circumstances.  In  this  sense  the  work 
values  show  what  may  take  place.  The  forces  may  rise  in 
pounds  to  the  numerical  magnitude  of  the  foot-pounds  in 
the  work  values,  if  the  conditions  cause  the  work  to  become 
condensed  in  an  instant.  And  it  is  against  these  possibilities 
that  springs  are  provided. 

The  majority  of  road  shocks  have  but  a  small  horizontal 
component— which,  moreover,  interferes  little  with  comfort, 
being  absorbed  in  the  vehicle  movement— and  it  must  seem 
a  doubtful  expedient  to  interfere  with  the  best  action  of  the 
springs  for  the  vertical  component  by  combining  them  with 
springs  which  normally  have  little  to  do,  if  the  combination 
is  so  intimate  that  they  must  always  work  together.  Such 
a  combination  in  practically  a  single  spring — set  for  an  av- 
erage angle  of  import  which  must  be  too  small  for  shocks  with 
a  large  horizontal  exponent  and  too  large  for  the  majority 
of  shocks — must  always  be  too  hard  for  its  normal  work 
and  loo  weak  for  the  exceptional  work  for  which  it  is  mostly 
intended.  M.  C.  K.  therefore  sticks  to  the  belief  that  inde- 
pendently operating  springs  for  the  two  shock  components 
represent  the  construction  problem  to  be  solved  for  all  motor 
vehicles  operated  with  hard  tires,  while  LARGE  air  tires 
may  take  care  of  the  problem  acceptably  enough  for  the 
present,  so  far  as  the  ordinary  pleasure  car  is  concerned. 


European  High-Efficiency  Motors— Part  II 
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of  maximum  lift  and  t  the  time  during  which  the  velocity 
increases  from  o  to  vr,  according  to  the  known  formula, 
t  X  j  =  v.  ,  or  j  -  Vr,  t 
The  time  t  corresponds  to  the  distance  of  A  to  B,  or  the 
angle  i*      22  degrees  of  rotation  of  the  cam,  or 

<-  -  --|b= 000,83  <*~b*'°w>- 

The  maximum  velocity  of  the  lift  is  traced  by  the  line  C  —  C. 
When  the  shaft  revolves  a  _  :is  degrees,  the  cam  lifts  the 
e  =  9.3  mm.    The  angular  velocity  per  second  of  the 
is  or 


GO 


2.93  meters  per  second. 


-  =  360  X  360  x 

The  velocity  Vr  becomes 

_  <*  >.:  e  _  12.000  x  0.0093 
c         a  38 
We  can  also  establish  this  value  with  the  formula: 

Vr  =  V  2  X  j  X  S 

if  we  consider  j  constant;  in  reality  this  value  is  variable 
for  the  different  points  of  the  cam.  If  we  take  the  values 
of  the  first  of  these  formula?,  we  obtain 

t  0.00183 


The  mass  M,  and  the  acceleration  j  being  determined,  we 

can  obtain  according  to  the  formula  of  the  valve  inertia 

Pi.  =  M.  X  j  =  0.0119  X  1.600  =  19  kilos  (39  1-2  pounds). 

The  effort  of  inertia  Pip  of  the  pushrod  becomes 

Qp  0.55 
P.,-M,XJ  "  k    •  J  ,,M 

X  1,600  -  8.95  kilos  (19  1-2  pounds). 
The  load  P«  of  the  valve  spring  becomes 

P.  =  1.4  X  Pi*  —.  1.4  X  19  =  2"  kilos  <59  1-2  pounds) 
and  the  load  V,,  of  the  pushrod  spring 

PP  -  1.4  X  Pi*  =  1.4  X  9  =  13  kilos  (28  1-2  pounds) . 
In  order  to  facilitate  the  calculations  we  have  used  round 
figures  in  the  preceding  formulae.    The  effort  P  on  the  cam 
at  the  moment  of  valve  opening  becomes: 
P     P,  -  PP  •  P,,  ■+■  P,„  -  27 

+  13  +  1!)  ■+-  !)  68  kilos  ( ISO  pounds) . 
An  effort  of  150  pounds  is  therefore  necessary  in  order  to 
open  the  valve.  If  the  motor  is  one  which  need  not  neces- 
sarily be  silent,  we  can  dispense  with  the  valve  tappet  spring; 
in  this  case  all  that  is  necessary  is  to  increase  the  valve 
spring  by  the  amount  of  the  tappet  Bpring.  If  we  are  deal- 
ing with  an  exhaust  valve  which  opens  against  pressure  in 
the  cylinder,  it  is  not  necessary  to  take  this  pressure  into  ac- 
count, for  it  is  only  20  kilos,  while  the  acceleration  at  this 
particular  moment  is  a  low  value. 

{Continued  on  }>tiye  740) 


Digitized  by  Google 


730 


THE  AUTOMOBILE 


April  tt,  19 1 i 


Typical  specimen  showing  Cementlte  and  Marten 
•Ite  magnified  250  diameters.     Here  the  needle-like 
characterlatlcs  of  the  gtaaa  hard  Martcnslte  are  vlal- 
bie.     The  Cementlte  la  the  solid  background. — W. 
Campbell 


Cementlte  and  Pearllte  magnified  to  60  diameters. 
The  Cementlte  la  vlalble  In  Ita  characteristic  thin 
line  and  the  Pearllte  la  shown  In  the  black  areaa 
throughout  the  aectlon. — W.  Campbell 


Auatenlte  and  Troostlte  magnified  50  diameters. 
Thla  ateel  Is  In  the  transitory  stage  from  the  Austen- 
te  towards  the  Ferrlte  and  Cementlte.— W.  Campbell 


STEEL— Its  Pathology— Part  III 

{Continued  from  page  708) 
have  the  properties  that  it  possessed  at  the  time  it  was  at  the  definite 
temperature  at  which  it  was  quenched.    In  other  words,  it  can  be  kep: 
nearer  the  Austenite. 

There  are  two  prime  factors  by  which  the  heat  treating  of  steel  car 
be  controlled.  First,  by  the  temperature  to  which  the  material  is  raised; 
and  second,  by  the  rate  of  cooling.  After  these  primary  considerations 
there  are  four  secondary  ones:  The  original  chemical  and  physical 
properties  of  the  metal  which  should  have  been  correctly  chosen;  second, 
the  composition  of  the  substances  with  which  the  metal  comes  in  contact 
during  its  period  of  heating  and  cooling;  third,  the  length  of  time  con- 
sumed in  raising  the  material  to  its  temperature;  and  fourth,  the  length 
of  time  the  material  is  soaked,  or,  in  other  words,  allowed  to  remain  at 
its  highest  temperature. 

With  the  large  number  of  materials  that  the  metallurgist  has  at  hi» 
disposal  to  start  with,  the  wide  range  of  temperatures  to  which  he  may 
raise  the  steel,  and  the  wide  range  of  possibility  throughout  all  the  other 
variables  mentioned  in  the  preceding  paragraph,  there  is  little  wonder 
that  the  hundreds  of  thousands  of  permutations  and  combinations  produce 
fields  of  research  which  annually  bring  forth  new  and  improved  results- 
Forging  can  be  taken  for  a  good  example.  The  bar  of  stock  from  which 
the  forging  was  made  may  have  had  a  fairly  good  structure,  but  if  the 
shock  of  the  falling  die  struck  this  bar  of  stock  when  at  a  temperature 
lower  than  the  critical  its  structure  would  become  distorted,  some  of  the 
crystals  broken  down  and  others  reformed.  If  the  temperature  of  the 
bar,  however,  was  above  the  critical  point,  and  the  steel  in  an  Austenitic 
condition  when  the  die  struck  it,  the  resulting  steel  will  be  a  fairly 
uniform  formation  of  Austenite  crystals.  Although  the  original  stmt 
ture  will  have  been  changed,  the  forged  piece  will  still  have  the  char- 
acteristic Austenite.  Thus  it  is  seen  that  not  only  in  heat  treating  . 
temperature  of  the  greatest  importance,  but  also  the  steel  must  be  worked 
at  the  proper  temperature. 

Sleel  Worked  in  Austenitic  Stage 

As  a  general  rule  steel  should  be  worked  when  it  is  in  the  Austenitic 
stage.  It  is  then  sure  to  keep  a  uniform  structure  because  the  carbon  i* 
in  solid  solution  with  the  iron  and  is  therefore  distributed  uniformly 
throughout  the  metal.  If  it  is  worked  below  the  critical  point,  the  carbon 
has  begun  to  stratify  and  form  different  combinations  and  carbides  with 
the  result  that  uniformity  is  not  apt  to  result.  Just  as  soon  as  the  tem- 
perature begins  to  fall  below  the  critical  point  the  Austenite  begins  to 
break  up  into  Ferrite  and  Cementite.  If  the  carbon  content  of  the  steel 
is  high,  Cementite  will  result,  and  if  it  is  low  the  greater  part  will  be 
composed  of  Ferrite. 

By  working  the  steel  well  above  the  critical  temperature  the  size  of 
the  Austenite  crystals  is  kept  small  and  although  on  cooling  the  Austenite 
crystals  will  not  remain  in  that  form  if  they  are  finely  divided,  the  size 
of  the  grains  of  the  final  result  will  be  much  smaller  and  hence  a  more 
uniform  structure  will  result.  A  final  steel  will  be  composed  of  Pearlite: 
Ferrite  and  Pearlite;  or  Cementite  and  Pearlite,  according  to  the  carbon 
content.  The  higher  the  carbon  content  the  greater  percentage  of  Ce- 
mentite, and  therefore  the  harder  the  steel.  It  can  always  be  remembered 
that  the  cause  of  the  great  effect  of  carbon  on  steel  is  due  to  the  fact  that 
it  only  takes  1  per  cent,  of  carbon  to  form  15  per  cent,  of  Cementite — 
the  hard,  brittle  constituent  of  the  high  carbon  steel. 

The  ultimate  object  is  to  secure  a  fine,  uniform  grain  and  this  can  be 
secured  by  not  re-heating  the  metal  to  too  high  a  temperature  and  by 
thoroughly  rolling  it  or  working  it  at  a  temperature  well  above  its  crit- 
ical point  If  this  is  correctly  done  the  micro-photograph  will  show  a 
fine,  evenly-distributed  grain  which,  in  the  case  of  carbon  steel,  will  be 
composed  of  Ferrite  and  Pearlite.  The  Ferrite  is  light  gray  and  the 
Pearlite  has  a  black,  stratified  appearance  on  the  micro- photograph ;  the 
percentage  of  carbon  will  determine  the  relative  quantities  of  Ferrite 
and  Pearlite,  i.e.,  the  lower  the  carbon,  the  more  Ferrite. 

Steel  Can  Be  Worked  Cold 

Steel  can  be  worked  cold,  as  in  the  case  of  cold-rolled  steel,  but  after- 
wards it  must  be  annealed  in  order  to  remove  the  internal  strains  which 
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have  resulted  from  the  cold  working.  The  annealing  must  be  done  above 
the  critical  point,  i.e.,  at  which  the  steel  ha8  been  again  raised  to  the 
Austenitic  condition  where  the  iron  carbide  is  in  solution,  and  on  cooling 
a  complete  re-crystallization  results.  In  annealing  steel  care  must  be 
taken  that  the  exterior  surface  does  not  become  oxidized,  owing  to  the 
tendency  of  the  metal  to  absorb  oxygen  while  hot.  When  the  surface 
becomes  oxidized  scale  forms  which  peels  off  under  slight  stresses. 

In  annealing,  if  the  temperature  is  too  high  the  crystals  of  Austenite 
U-'Come  large  and  on  cooling  a  coarse-grain  material  will  result.  On  the 
oth«r  hand,  if  the  temperature  is  too  low  a  complete  reformation  of  the 
crystals  and  an  elimination  of  internal  strains  will  not  be  effected.  On 
ordinary  carbon  steels  the  temperature  of  annealing  is  generally  some- 
where between  700  and  850  degrees  Centigrade.  The  prescription  that 
the  doctor  of  steels  has  selected  will  effect  the  proper  treatment  and  the 
annealing  temperature  will  be  less  for  one  composition  than  for  another. 

Two  results  are  desired  from  heat-treating:  first,  to  bring  the  steel  to 
its  proper  degree  of  hardness,  and  second,  to  bring  the  ^rain  to  a  fine, 
even  structure.  As  a  general  rule,  the  larger  the  percentage  of  Austenite 
that  can  be  retained  the  harder  will  be  the  resulting  metal  and  this  is 
where  the  work  of  the  alloys  is  important,  because  with  ordinary  carbon 
steel  it  is  very  difficult  to  retain  very  much  of  the  Austenite  after  the  steel 
has  cooled  to  its  ordinary  temperatures.  Martensite  is  an  undesirable 
form  often  found  in  the  carbon  steel,  being  the  next  step  below  Austenite, 
and  under  the  microscope  it  has  a  characteristic  needle-like  appearance. 
With  the  alloys  such  as  nickel  the  Austenite  is  retained  in  the  form  of  the 
grain  which  generally  shows  under  the  microscope  as  a  polygonal  struc- 
ture which  is  of  more  or  less  fineness,  depending  on  the  result  of  the 
heat-treating.  Martensite,  while  very  hard,  is  very  brittle,  and  when  a 
steel  consists  entirely  of  Martensite.  which  would  be  the  case  with  high- 
carbon,  highly-hardened  steel,  it  is  practically  useless.  When  such  a 
steel  is  produced  it  must  be  re-heated  at  low  temperatures  and  cooled 
quickly,  but  not  suddenly,  this  process  being  known  as  tempering,  and  re- 
sults in  the  furthering  of  the  change  from  Austenite  into  Ferrite  and 
Cementite.  The  final  result  will  be  either  Troostite  or  Sorbite,  and  the 
lower  along  the  scale  the  process  is  carried,  the  lower  the  hardness  and 
brittleness  and  the  higher  the  ductility. 

Alloy  Steels  Retain  Hardness 

The  heat-treating  of  the  alloy  steels  brings  out  the  value  of  these 
alloys  in  allowing  the  metals  to  retain  their  hardness,  and  yet,  when 
cooled,  to  have  the  normal  fine-grained  Pearlite  and  Austenite  structures. 
These  alloys  such  as  nickel,  manganese,  chromium,  vanadium  and  tung- 
sten either  form  solid  solutions  with  iron  or  form  carbides  which  are 
valuable  in  producing  the  desired  structural  composition.  Each  of  the 
alloys  has  a  definite  action  which  can  be  brought  out  under  the  influences 
of  the  heat-treatment. 

Nickel,  probably  the  most  useful  of  alloys  for  automobile  work,  is 
soluble  in  iron  and  has  marked  influences  on  the  properties  of  a  high- 
carbon  steel.  The  higher  the  carbon  the  greater  the  effect  of  nickel. 
The  3.5  per  cent,  nickel  steel  most  commonly  used  in  automobile  practice 
shows  under  the  microscope  a  marked  Pearlitic  structure.  This,  as  has 
been  pointed  out,  is  the  result  of  the  inter-stratifying  of  Ferrite  and 
Cementite  in  the  ratio  of  six  parts  of  Ferrite  to  one  of  Cementite.  The 
presence  of  the  Cementite  renders  the  steel  hard,  the  presence  of  the  Fer- 
rite renders  it  ductile,  and  the  combination  is  what  generally  results  from 
the  use  of  nickel  in  steel; — a  hard  metal  with  high  elastic  limit  and  great 
tensile  strength.  Higher  percentages  of  nickel  up  to  15  per  cent,  pro- 
duce Austenitic  steels.  Just  between  the  Pearlitic  and  the  Austenitic 
steels  are  the  hard,  brittle  steels  which  are  made  up  of  Martensite. 
These  are  useless  and  care  must  be  taken  in  the  use  of  nickel  not  to  strike 
the  intermediate  period  between  the  Pearlite  and  the  Austenite.  The 
intermediate  period  is  at  about  7  per  cent,  nickel  with  a  carbon  content 
of  .5  per  cent  Here  the  Martensite  exerts  its  properties  and  the  result 
is  a  steel  which  probably  would  break  if  bent  slightly  and  would  have 
no  elasticity  whatever. 

Manganese  is  the  material  which  eliminates  the  ill-effects  of  sulphur 
to  a  large  extent,  resulting  in  the  formation  of  a  sulphide  which  does 
little  harm  to  the  structure.  When  manganese  steel  is  slowly  cooled  the 
micro-photograph  will  show  considerable  carbide  surrounding  the  typical 
grains  of  Martensite.  If  the  steel  is  quenched  suddenly  at  a  temperature 
(Confrniifd  on  page  740) 


Trooatlte  and  Austenite  magnified  SO  diameter* 
The  Austenite  ehowe  in  the  polygonal  gralna 
wheraaa  tho  Troostite  la  In  the  lake- like  formations 
throughout  tht  aectlon. — W.  Campbell 


Graphite  and  Cementite  magnified  60  diameters. 
The  black  maaaea  of  graphite  are  readily  percelvad 
interwoven  through  the  background  of  gray  Cement ■ 
Ite.— W.  Campbell 
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Bad   Brakes  Spell  Death 

TT7HEN  the  first  few  automobile  builders  came 
VV  along  they  had  their  hands  full  with  the  task 
of  producing  a  motor  that  would  keep  running  and 
a  transmission  which  would  hold  together.  When 
they  had  expended  the  whole  of  their  energies  upon 
these  essentials  almost  anything  sufficed  for  the 
remainder.  Hence,  no  doubt,  the  crude,  comfortless 
and  weird-looking  bodies  of  the  early  days. 
Amongst  the  things  which  were  left  to  the  last  were 
brakes;  the  manufacturer  had  too  much  trouble  in 
making  his  car  go  to  evince  any  great  anxiety  about 
stopping  it,  and  there  was  as  little  to  go  on  in  brake 
designing  as  in  motor  making.  In  a  horse  vehicle 
you  have  motor  and  brake  in  one,  so  that  the  crudest 
of  contrivances,  which  can  aid  the  retarding  effort 
of  the  animal,  for  centuries  sufficed  to  fill  the  bill. 
For  very  many  years  the  brakes  on  railroad  trains 
were  crude  and  inefficient — it  was  easy  to  stop  a  train 
slowly  but  impossible  to  bring  it  to  rest  quickly  in 
emergency,  and  this  cost  the  lives  of  thousands  of 
people.  Even  after  the  air  brake  had  been  invented 
it  was  all  too  long  before  it  came  into  general  use; 
railroad  men  in  all  parts  of  the  world  were  accus- 
tomed to  the  inefficient  brake  systems  they  had  and 
resented  change. 

Today,  the  average  automobile  is  in  the  same  state 
as  the  poorly  equipped  railroad  train  existing  after 
the  discovery  of  the  air  brake.  Not  that  there  has 
been  any  special  form  of  brake  invented  which  makes 


all  the  difference  to  the  automobile  as  did  the  West- 
inghouse  brake  to  the  train,  but  rather  because 
while  a  select  few  have  improved  their  brakes  to 
keep  pace  with  improved  motors,  the  majority  have 
brakes  no  better  than  ten  years  ago. 

Let  it  not  be  forgotten  that  bad  brakes  are  d><n'.h 
to  somebody  sooner  or  later.  If  the  automobiles  o: 
today  had  brakes  as  good  as  their  motors  there  would 
be  many  living  who  have  ceased  to  do  so  even  since 
the  dawning  of  1915. 

City  Accidents 

STATISTICS  are  useful  as  forming  bases  for  de- 
ductions that  point  to  possible  improvements  in 
practice,  and  viewed  in  this  light  the  recent  figure* 
on  fatal  accidents  in  the  streets  in  New  York  City 
prove  that  control  of  the  pedestrians  is  practically 
as  important  as  control  of  the  vehicles  in  the  preven- 
tion of  accidents.  Of  the  sixty-two  persons  killed  by 
vehicular  traffic  on  the  streets  of  the  city  during  the 
first  :i  months  of  the  present  year  twelve  were 
not  killed  at  street  intersections  but  midway  of  inter- 
sections ;  in  other  words,  crossing  the  streets  at 
points  where  they  are  not  supposed  to  do  so. 

Accidents  are  going  to  continue  on  the  streets  of 
our  large  cities,  but  they  can  be  reduced  by  careful 
regulation  of  vehicular  traffic  and  equally  careful 
regulation  of  pedestrian  traffic.  You  cannot  secure 
the  minimum  of  accidents  by  legislating  for  the  repu- 
tation of  either  one;  you  must  legislate  sanely  for 
both,  at  the  same  time,  and  with  the  regulations 
equally  enforced.  Our  sidewalks  carry  signs  telling 
where  automobiles  can  be  parked,  in  other  cities  are 
signs  stating  where  street  cars  and  buses  stop,  yet 
in  none  of  these  cities  can  you  find  signs  which  tell 
the  pedestrians  where  they  must  cross  the  streets  as 
well  as  where  they  must  not  cross  them.  A  few  con- 
spicuous sidewalk  signs  defining  the  duties  of  pedes- 
trians would  accomplish  a  great  deal  and  do  much  to 
reduce  accidents. 

When  we  enter  street  cars  we  face  signs  of  Safety 
First ;  when  we  go  to  railroad  depots  we  see  safety 
signs ;  in  short,  we  meet  them  in  many  places,  yet 
strange  that  we  never  meet  them  at  dangerous  street 
intersections.  Safety  largely  depends  on  instilling 
the  safety  habit  in  our  pedestrians  as  well  as  in  those 
driving  vehicles.  A  few  signs  will  aid  vastly  in  im- 
pressing on  the  pedestrians  what  their  duties  are 
when  crossing  streets.  Better  still,  if  our  traffic 
officers  require  that  pedestrians  be  required  to  obey 
traffic  laws  to  the  same  extent  that  vehicles  are 
required  to  do  so. 

/~\UR  roads  are  dotted  on  every  fine  day  with  cars 
\J  held  up  with  tire  troubles,  the  old  story  of  tires 
neglected  during  winter  and  then  spoiling  the  spring 
trips.  Take  the  tires  off,  take  the  tubes  out,  clean 
tubes  off,  clean  out  the  casings,  add  new  chalk- 
graphite  the  rims,  and  you  will  find  that  many  o: 
the  early  spring  troubles  will  disappear.  If  your 
car  has  stood  on  the  tires  all  winter  you  will  haw 
more  trouble,  a  trouble  that  cannot  be  remedied  by 
these  directions. 
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Ford  Production  May  Reach  325,000 


Company  Produces  2,096  Cars  in  1  Day— A  Record— 
1,300  of  These  Made  in  Detroit  Plant 


DETROIT,  MICH.,  April  lit-  S/n  ci«l  TfU-(iram  In  1  day, 
on  March  IT,  the  Ford  Motor  Co.  made  2,096  car.s.  It 
is  a  production  record  never  before  attained  by  any  automo- 
bile manufacturer  in  the  whole  world.  It  is  the  average 
annual  production  of  a  great  many  car  makers. 

This  record  output  represents  the  total  of  the  car.s  built  in 
the  main  plant  in  Highland  Park  and  in  the  twenty-two 
assembling  plants  now  in  operation  throughout  the  country. 
Probably  1,300  to  1,400  of  the  cars  were  made  in  Detroit. 

To  make  this  achievement  possible  the  Ford  officials  say 
that  no  special  arrangements  were  made  but  that  it  resulted 
from  the  gradual  increase  of  the  number  of  working  men  and 
the  continual  perfecting  of  the  general  working  system 
throughout  the  plants.  There  were  from  1(1,000  to  17,000 
men  on  the  payroll  in  Highland  Park  on  that  day  and  about 
7,000  in  the  assembling  plant.  In  the  latter  thev  are  working 
H  hours  a  day  but  in  the  big  plant  they  are  working  -4  hours 
a  day,  in  three  shifts,  each  shift  working  8  hours. 

This  immense  output  of  automobiles  for  1  day  does  not 
seem  so  extraordinary  to  the  Ford  company,  whose  officials 
said  that  the  very  next  day  after  that  record  wus  made 
the  output  was  2,026,  and  on  April  11  it  was  2.011.  From  now 
on  it  will  be  steadily  increased  and  within  a  few  weeks  an 
output  of  3,000  or  more  a  day  will  be  lecorded. 

If  all  of  the  2,096  cars  made  March  17  had  been  runabouts 
the  total  value  for  the  day's  output  would  have  been  $922,210. 
It  required  seven  trains  of  fifty  freight  cars  each  to  carry 
away  the  record  breaking  production,  or  a  trainload  an  hour. 
All  of  the  car.s  were  shipped  in  1  day. 

Only  about  2  years  ago,  May  28,  1913,  the  Ford  company 
achieved  the  then  considered  extraordinary  feat  of  building 
1,000  cars  in  1  day.  June  17,  1909,  for  the  first  time  100 
cars  were  made  in  one  day  at  the  Highland  Park  plant. 

The  production  of  the  Ford  company  for  the  365  days  of 
1905  was  401  cars  less  than  what  was  made  on  that  single 
day,  March  17. 

Instead  of  a  total  production  of  300,000  cars  for  its  fiscal 
year  ending  August  1,  the  Ford  company  will  make  at  least 
325,000  cars. 

3,000  Shipped  from  Canadian  Plant 

Ford,  Ont.,  April  15 — Three  thousand  cars  were  shipped 
during  March  from  the  Canadian  plant.  Three  thousand  six 
hundred  is  the  goal  for  the  factory  to  reach  during  April, 
while  every  possible  means  of  increasing  the  output  is  being 
employed.  A  rate  of  150  cars  per  day  has  been  reached  by 
the  factory  and  even  this  may  be  beaten.  The  March  29  week 
marked  the  largest  output  in  the  history  of  the  company,  and 
on  Saturday,  eighty-one  cars  were  made  by  noon. 

Canadian  Ford  Raises  Pay— Cuts  Hours 

FoRD,  ONT.,  April  21 — Special — All  employees  who  have 
been  in  the  service  of  the  Ford  Motor  Co.,  Ltd.,  6  months  or 
longer  are  to  receive  a  minimum  wage  of  50  cents  an  hour, 
or  $4  a  day,  working  hours  being  reduced  to  8  hours  a  day, 
or  48  hours  a  week,  according  to  an  announcement  made  here 
today  by  G.  M.  McGregor,  general  manager. 

This  means  an  increase  of  15  to  60  per  cent,  in  the  wage 
scale  of  the  2,400  employees  of  the  company  in  Canada  and 
it  is  estimated  that  about  $600,000  a  year  will  be  distributed 
among  them  in  addition  to  present  wages. 

New  York  City.  April  21— The  Safety  First  Society  of  this 
city,  as  a  result  of  the  records  of  the  board  of  coroners,  has 
issued  a  report  showing  that  during  the  first  3  months  of 
the  present  year  sixty  persons  were  killed  on  the  streets  of 
the  city  by  vehicular  traffic,  and  that  of  this  number  forty- 
nine  were  killed  at  street  intersections  and  twelve  midway  of 
the  blocks  or  points  of  street  intersection.  There  were 
twenty-one  fatalities  in  January,  seventeen  in  February  and 
twenty-four  in  March. 

An  analysis  shows  forty-five  killed  by  motor  vehicles,  in- 
cluding fire  engines,  motor  buses,  taxicahs.  motor  trucks  and 


pussenger  car.s.  .Six  were  killed  by  trolley,  nine  by  horse  vehi- 
cles, one  by  train  and  one  by  motorcycle.  Further  analysis 
shows  that  several  deaths  were  due  directly  to  the  pedestrians 
who  were  not  struck  by  the  vehicles  but  walked  into  the  rear 
wheels.  There  ha*  been  suggested  the  necessity  of  compelling 
guard  rails  along  the  side  of  vehicles  to  prevent  people  walk- 
ing into  the  sides  of  vehicles,  but  general  opinion  is  that 
pedestrians  must  be  educated  to  look  to  the  right  or  left  when 
crossing  a  street.  Several  of  the  accidents  were  due  to 
storms  when  umbrellas  obscured  the  approaching  vehicles. 

Boston,  Mass.,  April  17 — Medical  Examiner  J.  B.  Magrath, 
whose  district  embraces  a  large  part  of  Suffolk  County,  which 
includes  more  than  half  of  Boston,  gave  a  few  statistics  on 
accidents  at  an  automobile  meeting  this  week,  and  ended  by 
advising  a  campaign  of  education  for  children  and  parents. 
He  said  that  in  1914  of  the  accidents  reported  to  him  that 
ended  fatally  in  which  vehicles  were  concerned  there  were 
sixty-three,  due  to  steam,  electric  and  horse-drawn  vehicles, 
and  twenty-two  due  to  motor  cars  and  cycles,  a  percentage 
of  about  7o  per  cent,  for  the  former  and  25  per  cent,  for  the 
motor-driven.  The  figures  were  thirty-four  steam,  fourteen 
electric  and  fifteen  horse-drawn.  He  said  that  laws  and  ordi- 
nances would  not  be  effective  against  childrt.i  because  they 
could  not  be  enforced,  and  so  it  would  mean  educating  them 
through  the  schools.  He  said  the  people  had  not  realized  the 
great  change  in  the  use  of  thoroughfares  in  the  past  10  years, 
and  it  was  time  that  there  was  an  awakening. 

S.  A.  E.  Chain  and  Miscellaneous  Standards 
Divisions  Meet  in  Detroit 

"pvETROIT,  MICH.,  April  20—  Sprrial  Telegram— Pre- 
LJ  liminary  to  the  meeting  of  the  standards  committee  of 
the  Society  of  Automobile  Engineers,  which  opens  here  on 
April  22,  two  sub-committees  or  divisions  were  in  session 
today.  These  were  the  chain  division  and  the  miscellaneous 
division.  Of  the  ten  members  of  the  miscellaneous  division  all 
but  three  were  on  hand,  the  absentees  being  C.  W.  Spicer, 
Berne  Nadall  and  E.  R.  Whitney.  The  entire  six  members 
of  the  newly-formed  chain  division  were  present. 

Today's  deliberations  of  the  miscellaneous  division  dealt 
principally  with  the  standardization  of  speedometer  drive- 
shaft  ends  and  of  cotter  pin  sizes.  This  cotter  pin  stand- 
ardization seeks  to  cut  down  the  number  of  needed  sizes  from 
some  200  to  about  forty-five.  A  table  has  been  prepared  giv- 
ing a  list  of  the  recommended  cotter  pin  sizes  and  also  show- 
ing their  applications  to  S.  A.  E.  rod  ends  and  bolts  and 
U.  S.  bolts.  As  to  speedometer  drive  ends  the  object  is  to 
arrive  at  some  standard  fitting  which  any  manufacturer  can 
order  and  be  assured  that  any  type  of  speedometer  will  fit  it. 
This  will  enable  any  maker  of  flexible  tubing  to  have  a 
standard  to  go  by.  The  division  is  getting  out  measure- 
ments for  submission  to  manufacturers  for  criticism.  In  both 
of  these  matters  the  reports  to  the  standards  committee  will 
lie  of  progress. 

The  chain  division  is  new  and  it  is  really  just  getting  under 
way,  sounding  out  the  opinions  and  views  of  chain  makers  of 
this  and  foreign  countries.  Its  report  will  be  essentially  one 
of  progress. 

No  standard  was  up  for  final  adoption  today,  all  those 
considered  being  merely  tentative  for  later  submission  to  not 
only  the  standards  committee  but  to  the  society  as  a  whole, 
and  to  the  manufacturers. 

Tomorrow,  April  21.  the  international  standards,  research 
and  springs  divisions  will  meet. 

Busby.  Duplex  Governor  Engineer.  Dies 

New  York  City.  April  15— Llovd  G.  Busby,  chief  sales 
engineer  for  the  Duplex  Eneine  Governor  Co.,  New  York 
City,  died  in  Lima.  O..  April  17.  while  traveling.  Funeral 
services  will  be  held  at  163  East  Sixty-first  street.  New  York 
City,  Monday  afternoon,  April  26.  Bushy,  who  was  26  years 
old,  was  taken  ill  with  pneumonia  while  in  pursuit  of  his 
duties. 
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Overland  Daily  Out- 
put to  Be  600 

Expect  100%  Increase  in  1916 — 
Before  June  1  Additions  to  the 

Factory  Will  Be  Finished 

TOLEDO,  O.,  April  19— Six  hundred  Overland  care  a  day 
will  be  the  output  of  the  Toledo  factory  during  its  next 
fiscal  year.  This  statement  was  made  by  John  N.  Willys, 
president  of  the  Willys-Overland  Co.,  while  in  the  West, 
where  ho  has  been  spending  the  winter. 

"By  June  1  we  will  have  finished  additions  to  the  Over- 
land factory  which  will  make  it  possible  for  us  to  turn  out 
600  cars  a  day,"  says  Mr.  Willys.  "This  will  be  our  daily 
output  next  year. 

"At  the  present  time  we  are  building  800  cars  a  day.  The 
increase  in  this  year's  business  is  HO  per  cent,  over  that  of 
last  year,  when  we  built  48,468  Overlands.  I  fully  expect 
'.hat  1916  will  see  a  100  per  cent,  increase. 

"The  Toledo  plant  of  the  company  covers  99  acres  of  ground. 
Its  capacity  has  been  doubled  in  tne  last  2  years.  The  new 
additions  now  in  the  course  of  construction  will  contain  17 
acres  of  floor  space,  making  a  total  floor  area  of  79  acres. 
The  company  employs  12,000  men." 

Dunham  Leaves  Chalmers — Hinckley  Promoted 

Detroit,  Mich.,  April  16 — George  W.  Dunham,  second 
vice-president  and  consulting  engineer  of  the  Chalmers 
Motor  Co.,  has  relinquished  his  active  duties  with  that  com- 
pany to  become  a  consulting  engineer  at  large  with  offices  in 
Detroit,  wherein  he  will  have  an  opportunity  to  act  in  an 
Advising  capacity  for  any  automobile  manufacturer.  C.  C. 
Hinckley,  who  has  been  a  Chalmers  designing  engineer,  be- 
comes consulting  engineer  of  the  Chalmers  company  to  suc- 
ceed Mr.  Dunham. 

Mr.  Dunham  has  had  a  varied  automobile 


starting  with  the  American  Carriage  Co.  In  1904  he 
engineer  for  the  Oldsmobile  company  which  position  he  held 
until  1909  when  he  became  associated  with  the  Hudson  Motor 
Car  Co.  In  1910  he  formed  the  Chalmers  connection  which 
he  has  just  given  up.  Mr.  Dunham  will  make  a  specialty  of 
high  speed  motor  work,  having  studied  this  type  of  design 
for  several  years. 

Mr.  Hinckley  was  first  connected  with  the  Covert  Motor 
Vehicle  Co.,  Lockport,  N.  Y.,  in  an  engineering  capacity,  later 
going  with  the  Olds  Motor  Works  as  assistant  to  Mr 
Dunham.  He  later  became  chief  engineer  of  the  Oldsmobile 
concern  when  Mr.  Dunham  left  it  to  go  with  the  Hudson 
company.    Mr.  Hinckley  came  to  the  Chalmers  company  in 

Madison,  Wis.,  April  15 — Up  to  April  10,  applications  for 
automobile  licenses  in  this  state  numbered  42,000,  averaging 
about  1,000  a  day.  The  record  for  a  day  is  1,700.  Last 
year  53,161  licenses  were  issued.  The  annual  increase  has 
been  about  55  per  cent 

Sauk  City,  Wis.,  April  15 — A.  L.  Aldrich,  second  vice- 
president  of  the  Shaw  Motor  Co.,  this  city,  has  been  promoted 
to  the  first  vice-presidency.  The  concern  recently  established 
permanent  works  at  Sauk  City,  removing  to  that  place  from 
Chicago. 

Madison  Motors  Co.  Is  Incorporated 

Indianapolis,  Ind.,  April  17 — The  Madison  Motors  Co  . 
with  plants  at  Anderson,  was  incorporated  on  Thursday  for 
$500,000,  as  announced  in  The  Automobile  for  April  1.  The 
principal  stockholder  is  C.  E.  Gibson,  former  treasurer  of  the 
Gibson  Automobile  Co.,  this  city,  and  part  owner  of  the 
Empire  Automobile  Co.  Associated  with  Gibson  and  named 
as  directors  are  W.  E.  Moore  and  O.  R.  Ewing. 

At  present  the  company  will  concentrate  its  efforts  on  a 
six-cylinder  car  equipped  with  a  Rutenber  motor.  The  body 
of  the  new  car  is  of  the  streamline  type.  The  car  has  a 
118-inch  wheelbase  and  is  equipped  with  Remy  starting, 
lighting  and  ignition  device. 

A  light  four-cylinder  car  of  substantial  build  and  low 
priced  Is  now  being  finished  and  within  a  short  time  will  be 
ready  for  the  market.    The  six-cylinder  will  be  produced 
first,  however. 


Pampell  Heads  Lyons-Atlas  Co. 

Market    Reports    for    the    Week  Indianapolis,  Ind.,  April  16— E.  H.  Pampell  is  the  ne» 

NEW  YORK  CITY,  April  21-The  metal  markets  this  P^'dent  of  the  Lyons-Atlas  Co    succeeding  J.  W.  Lyon, 

week  were  more  or  less  prominent  as  a  result  of  the  jj£  L v     SJ]  representS  ,ntcre8ts  of            importance  in 

numerous  price  changes.   Tin  this  week  was  lower,  due  to  the  yons-Auas  concern, 
arrival  at  Boston  of  three  steamships  with  1,650  tons,  which 

will  later  come  to  this  city.   This  metal  went  down  to  $46.00  $500,000  Goodrich  Factory  Addition 

per  100  pounds  at  a  loss  of   $10.00    Copper  was  strong  _    .                    „   „  „ 

throughout  the  week  and  reached  a  new  high  mark  in  prices.  °-  APril  16— ^he  B.  /•  Goodrich  Co.  will  build 
Electrolytic  copper  closed  at  $0.17  1-4  and  Lake  at  $0.18.  An-  a"  addition  costing  around  $500,000.  work  on  which  will  be 
timony  this  week  was  firm  and  at  the  closing  on  Tuesday  started  this  summer.  This  will  probably  mean  the  employ- 
went  up  1  cent  a  pound.  Beams  and  channels  on  Thursday  ment  of  "?v«'«l  hundred  more  men  by  the  company  which  is 
rose  5  cents  and  remained  at  that  rise  throughout  the  week,  now  r1"nmn?  at  fu,J  capacity.  Recently  the  company  bought 
closing  at  $1.31.  No  changes  occurred  in  the  oils  and  lubri-  aJ  P«Dl,c  sale  a  strip  of  land  adjoining  the  canal  in  the  rear 
cants  markets,  which  have  been  very  steady  during  the  past  °f  *he  Present  factories.  The  factory  will  be  built  on  this 
3  weeks.    Fine  Up-River  Para  went  up  1  cent  on  Tuesday.  'and. 

Trading  continued  light,  manufacturers  restricting  their  pur-  — 

chases  as  a  rule  to  small  parcels  for  prompt  use.  New  Head  for  Pullman  Company 

Week's 

Material           Wed.   Thurs.    Frl.    Sat.     Moij.   Tuea.  Changes  York,  Pa.,  April  20— Edward  K.  Fox,  this  city,  was  mad< 

e^msToiaanH.                                                   -MM  +.«  the  president  of  the  Pullman  Motor  Car  Co..  at  a ranranira 

loo  lbs.  !.  l .26      1 3i      1.31      i. n      1.31      i.3i     +.os  tion  meeting  held  in  this  city  yesterday.    Mr.  Fox  fills  the 

Rfwcmrr  si«i.  ton  is  oo    i9.oo    i9.oo    19  00    i9.oo    i9.oo     +i  oo  vacancy  caused  through  the  resignation  of  Thomas  C  O'Con- 

tef&'Ib::             :!?*        :ii>  :!,M  ?t0'i     Y°*>  ■*§  rT^  T.f-""-  w~idem- 

Coitoniwd  nil.  hbi  6  54     6  40     6  40     6  48     6  M     6.65     +.ii  't  is  said,  has  purchased  the  controlling  stock  of  Mr.  O'Con- 

CyanWe  Pouch,  lb.   .21       .21       .21       .21        19       ,2i    nor  and  R.  N.  Cook,  also  of  New  York  City. 

FlBro»n' Mrnhad™"    41        41        41        4i        41        41  At  8  reor?*nizatlon  °f  the  company  last  June,  R.  N.  Cook 

Oasoiin*.  A«to."bb*i:  !i2      !i2      '.\2       12       12       i2  wm  made  vice-president  and  since  that  time  he  has  acted  in 

Urrt  nit.  nrimr         92       9.'       <>2       <>2       9>       92    the  capacity  of  president 

Lead.  100  1»«   4  !7"S    4  17'.;    4  ITv,    4.17H    4.I7V4  4.17J*     

(.in>rH  O.1  62         .62          .62          62          62          62  _                             _  , 

npm -iicrth  sw!,  To  Confer  on  S.  A.  Business  tond  tions 

ton   18.50       1100       19.00       I9O0       19.00       19  00  f-.54> 

Petmieum.  bu..  K,n».  Washington,  D.  C,  April  17— American  manufacturer* 

Petroleum'  lV.i'  p,  desirous  of  extending  their  trade  in  the  Central  and  South 

cniHc                 1.35      i.i?      i.ts      l  is      135      135    American  republics  will  be  interested  in  the  proceedings  of 

Rjr.rvrrj  o.i .  rrfnrH.    the  conference  of  ministers  of  finance  and  bankers  of  all  the 

Kirtr.  p.',*,  .P".       60       -,o        „o                 60       61      +  01  American  countries  which  opens  here  May  21.    The  purpose 

silk,  raw.  rial                  i  <«)                       190     3.90    or  the  conference  will  be  consideration  of  relationships,  espe- 

R.it  r;t*.  T.V.1M              <                          *  52 >-i   3  50        02w  cially  in  the  realm  of  business  and  finance,  among  the* conn- 

S 'io  naume-  !         o,        ,„       .»       90       90       ,0  tri"  ,of  the  weste™  hemisphere. 

Tin.  ioo  tr.                    M<n(        oo     vo.oo    sooo    46.00      -loin  11  18  now  assured,  by  reason  of  the  high  character  of  the 

'"Scrap.-           mv.     :,«,,     „»,,     o4i,     04  vj    .04  v.  personnel  that  will  make  up  the  gathering  that  the  conference 
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will  be  one  of  the  most  practical  and  important  ever  held  in 
which  the  agents  of  governments  have  come  together.  It  is 
rumored  that  a  highly  ambitious  plan  contemplating  the 
establishment  of  a  great  bank  of  the  Americas  would  be 
presented  to  the  conference,  but  if  such  a  plan  is  in  contem- 
plation, government  officials  here  are  not  prepared  to  admit 

Thus  far  sixteen  of  the  American  nations  have  accepted 
the  invitation  of  this  government  and  it  is  understood  that 
the  balance  will  name  embassies  within  a  few  days. 

Norwalk  Plant  Sale  on  AprU  24 

Martinsburg,  W.  Va.,  April  15 — A  public  sale  of  the  prop- 
erty of  the  Norwalk  Motor  Car  Co.,  this  city,  will  be  made  on 
April  24,  according  to  an  order  issued  by  trustee  in  bank- 
ruptcy C.  E.  Martin.  The  property  consists  of  a  two-story 
brick  building,  the  main  factory,  40  by  100  feet  in  size: 
office  furniture,  machinery  and  tools;  two  Model  E  Norwalk 
cars  and  one  model  F,  light  six. 

New  York  City,  April  20— The  Bankers'  Trust  Co.,  as 
trustees  for  the  10-year  sinking  fund  gold  bonds  of  the 
Locomobile  Co.  of  America,  is  inviting  proposals  for  the  sale 
to  it  of  bonds  bearing  coupons  maturing  subsequent  to  June 
1  next  at  prices  not  to  exceed  105  per  cent,  of  the  value  of 
the  bonds.    BidB  will  be  received  up  to  May  26  at  noon. 

Dividends  Declared 

The  following  dividends  have  been  declared: 

Paige-Detroit  Motor  Car  Co.,  Detroit,  Mich.,  monthly  in- 
creased from  4  to  7  per  cent. 

Lozier  Motor  Co.,  Detroit,  Mich.,  10  per  cent,  to  creditors 
of  old  company.    Sent  out  by  Detroit  Trust  Co. 

American  Voiturette  Co.,  Detroit,  Mich.,  10  per  cent,  to 
creditors. 


U.  S.  Should  Protect  American 
Trademarks 

TR7  ASIIINGTON,  D.  C.  April  17— More  than  ordinary  in- 
VV  terest  attaches  to  an  interview  given  out  by  Assistant 
Commissioner  of  Patents  James  T.  Newton,  in  which  he  ex- 
pressed the  opinion  that  strong  efforts  should  be  made  to 
bring  about  a  change  in  the  present  situation  which  permits 
American  trademarks  to  be  registered  in  South  American 
countries  for  the  purpose  of  preventing  American  merchants 
from  importing  their  goods  into  those  countries.  Involving 
the  foreign  relations  of  the  United  States,  as  the  matter  does. 
Commissioner  of  Patents  Ewing  said  that  whatever  actual 
steps  were  taken  would  have  to  be  taken  through  the  State 
Department  or  through  the  Pan-American  Union. 

I'lUicrupuloun  Persona  Profit 

"There  is  no  doubt  that  in  a  number  of  cases  American 
merchants  have  been  held  up  by  unscrupulous  persons  in  some 
of  the  South  American  countries,  and  also  in  some  of  the 
countries  of  Europe,  who  have  registered  the  American  trade- 
marks in  their  own  countries,"  said  Assistant  Commissioner 
Newton.  "Under  the  American  law  the  man  who  first  uses 
a  trademark  is  entitled  to  it  and  to  registration  of  that  trade- 
mark. In  the  South  American  countries  and  in  Germany  and 
some  other  countries  of  Europe  the  first  person  who  registers 
a  trademark  with  the  officials  of  those  countries  is  entitled 
to  the  trademark. 

"You  can  readily  see  what  an  opportunity  such  a  system 
offers  to  the  unscrupulous.  A  person  in  a  South  American 
country,  having  registered  the  trademark  of  a  well-known 
American  brand,  can  absolutely  prevent  the  importation  of 
those  goods  into  the  South  American  country  unless  the 
American  merchant  is  willing  to  come  to  terms  with  him,  first 
paying  him  a  round  sum." 


Automobile  Securities  Quotations 


NEW  YORK  CITY,  April  19— Automobile  security  prices 
received  their  first  reversal  today  after  an  advance, 
more  or  less  steady,  which  began  in  the  last  week  of  March. 
And  furthermore,  the  decline  came  after  a  record-breaking 
trading  day,  when  over  1,500,000  shares  in  all  stocks  were 
dealt  in,  thereby  making  a  record  for  activity  since  Septem- 
ber, 1911. 

Gains  were  few  and  small  while  the  drops  were  in  some 
cases  extraordinary;  for  instance,  General  Motors  preferred 
with  a  decline  of  20  points  and  the  common  with  an  8  S-4- 
point  loss,  and  the  drops  in  the  preferred  stocks  of  a  few  of 
the  tire  issues  which,  heretofore,  have  shown  unusual  strength 
and  activity. 

There  were  a  few  gains  made  on  stocks,  however,  which 
have  up  to  this  date  been  inactive,  notably,  the  6-point  rise 
of  Packard  common  and  the  3-point  gain  of  International 
Motors.  The  latter  stock  during  the  last  few  weeks  has 
shown  exceptional  activity  on  account  of  large  war  orders, 
and  the  issue  has  correspondingly  risen.  Stewart- Warner 
rose  this  week  to  68  at  a  gain  of  10  points.  Texas  Oil  rose  4 
points.  J.  I.  Case  preferred  was  a  little  more  active  this 
week,  closing  at  78  with  a  gain  of  3  points. 

Security  prices  in  the  Detroit  exchange  experienced  a 
sympathetic  reversal.  Though  some  of  the  stocks  rose,  the 
gains  were  smaller  than  usual  while  the  declines,  which 
heretofore  have  been  few  and  small,  were  much  larger, 
ranging  from  1  to  6  points.  No  changes  occurred  in  the  in- 
active 
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Great  Britain  Again  Our  Largest  Buyer 

Purchases  4,913  Cars  During  Last  8  Months— During  February  Last 
1,183  Cars  Shipped  There— Total  Amounts  to  $5,372,788 


WASHINGTON,  I).  C.  April  IK— Details)  figure*  showing 
the  exports  of  automobiles  and  parts  during  various 
periods  were  made  public  today  by  the  bureau  of  statistics. 
According  to  the  official  returns  the  United  Kingdom  still 
remains  the  best  customer  for  American  curs.  During  Feb- 
ruary last  1,18:!  cars  of  all  kinds,  valued  at  $l,tiSS.:U:i,  were 
shipped  there,  as  BRain.tt  l,2ii!)  cars,  valued  at  ?1 ,017,.ri!i4, 
exported  in  February  u  year  ago.  During  the  8  months' 
period  ended  February,  cars,  valued  at  $:!,y(>4,'J'!y,  were 

exported  in  11*14,  as  against  I.ti.'il  cars,  valued  at  f l>, 1 47,015, 
shipped  to  the  United  Kingdom  in  l!»l!i.  The  big  increase  in 
the  value  of  the  exports  is  due  to  the  large  shipments  of  mo- 
tor trucks  made  in  the  last  few  months. 

France's  imports  of  American  cars  during  February  last 
amounted  to  412  cars,  valued  at  $1,3S!>,5H5>.  while  in  February 
a  year  ago  the  number  was  seventy-two  and  the  value  $4U,011. 


During  the  H  months'  period  the  shipments  of  cars  to  that 
country  rose  from  .r>:i»;,  valued  at  $41l>,H14,  in  1914,  to  2,430, 
valued' at  $0,407,087,  in  1!»1S. 

There  were  no  shipments  of  cars  to  Germany  in  February 
last,  while  in  February,  1014,  the  number  was  108  and  the 
value  *7!»,i>00.  The  exports  durinir  the  8  months'  period 
dropped  from  500,  valued  at  341:1,144,  in  1014,  to  sixteen, 
valued  at  ?I7,Mi',4,  in  1015. 

Italy's  imports  of  American  cars  numbered  sixteen,  both 
in  February  last  and  the  corresponding  month  of  1014,  but 
the  value  decreased  from  {12,434  in  February,  1014,  to  $11.- 
300  in  February  last.  During  the  8  months'  period  the  ship- 
ments decreased  from  211,  valued  at  $150,144,  in  1914,  to  42, 
valued  at  ?:!5,112,  in  1015. 

Under  the  heading  "Other  European  Countries"  the  ex- 
ports amounted  to  2H2  cars,  valued  at  S10.S,7  !C,  in  Fel.ruury, 
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1914,  and  Co  131  cars,  valued  at  $401i,:iti«,  in  February  last, 
while  during  the  8  months'  period  the  figures  were  1,151  cars, 
valued  at  $i»06,»i27,  in  1»14,  and  B82  curs,  valued  at  »2,:iOO,H4«;, 
in  1016. 

Three  hundred  and  forty-nine  cars  were  exported  to  Can- 
ada in  February  last,  the  value  being  1346,733,  while  in  Feb- 
ruary a  year  ago  the  number  was  202  and  the  value  $:!C1,H05. 
Huring  the  8  months'  period  the  exports  decreased  from 
2,055  cars,  valued  at  $2,040,057,  in  11*14,  to  1,727,  valued  at 
*2,236,42fi,  in  HUG. 

War-ridden  Mexico  imported  nine  American  cars  in  Feb- 
ruary, 1014,  the  value  being  $10,071,  and  ten  cars  in  FcbrU 
ary  last,  the  value  of  which  was  $i>,:147.   During  the  H  months' 
period  the  imports  decreased  from  I .'13,  valued  al  .<217,."il:s,  in 
1914,  to  forty-nine,  valued  at  t.">4,774.  in  1015. 

Export*  of  cars  to  British  Oceania  showed  a  healthy  in- 
crease during  the  month's  period,  the  number  increasing  from 
374,  valued  at  $320,105,  in  February,  1014.  to  526,  valued  at 
$451,706,  in  February  last.  However,  during  the  H  months' 
period  the  shipments  declined  from  2.5HI,  valued  at  $2, )*>•>, 771, 
in  1914,  to  I, SSO,  valued  at  11,638,591,  in  1916. 

BUFFALO,  N.  Y.,  April  17 — It  is  expected  that  the  United 
States  Light  A  Heating  Co.  will  emerge  from  receivership 
about  the  middle  of  May.  Bankers  who  are  interested  in  the 
affairs  of  the  company  are  strongly  recommending  thut 
holders  of  the  old  securities  pay  their  assessment  of  $15  on 
the  preferred  stock  uml  .'>n  on  the  common  and  take  secur- 
ities of  the  new  company  in  accordance  with  the  provisions  of 
the  plan  for  reorganization. 

The  bankers  report  that  the  earnings  of  the  company  at 
present  are  in  excess  of  interest  obligations  on  securities  of 
the  new  company,  and  the  outlook  is  said  to  be  more  favor- 
able than  for  some  time. 

New  York  City.  April  19 — At  a  meeting  of  the  Mayor's 
Central  Committee  on  Street  Traffic  held  at  Police  Head- 
quarters, this  city,  today,  action  was  taken  which  will  bring 
about  a  conference  between  the  committee  and  opposed  in- 
terests on  Wednesday,  April  28.  The  meeting  was  in  the 
nature  of  a  public  hearing  and  several  speakers  expressed 
opposition  to  an  ordinance  which  they  believed  to  be  in  con- 
templation limiting  the  length  of  vehicles  using  the  streets 
to  24  feet  6  inches,  the  height  to  12  feet  2  inches  and  the 
width  to  7  feet  6  inches  and  the  weight  to  28,000  pounds. 

Arguments  were  heard  from  representatives  of  the  Motor 
Truck  Club,  Society  of  Automobile  Engineers,  the  Traffic 
Committee  of  the  Bronx  Board  of  Trade,  Automobile  Trade 
Assn.,  Electric  Vehicle  Assn.  of  America,  the  Traffic  Hoard 
of  the  Merchants  Assn.,  a  coal  merchant,  the  Knox  Motors 
Co.,  and  the  New  York  Van  Owners'  Assn. 


The  new  Abbott- Detroit  elaht -cylinder  model  now  belna  built 
by  the  Consolidated  Car  Co.,  Detroit,  Mich.,  which  took  over  the 
auet*  o'  the  Abbott  Motor  Car  Co.  eome  time  ago.  At  ttated  In  a 
previous  leaue,  the  Abbott  eight  uies  a  Herachell-Splllman  eight- 
cylinder.  S  by  5  V-type  engine  In  which  the  two  block*  of  cylinders 
are  offset  from  one  another,  allowing  the  connecting. roda  to  be 
placed  aide  by  aide  on  the  crankahaft.  The  chasala  is  practically 
the  same  as  that  formerly  carrying  the  Model  F  name,  which  was 
a  four-cylinder  dealgn.  It  haa  121  .Inch  wheelbaae.  floating  rear 
axle.  dry. disk  clutch,  left  drive  and  center  control,  three-apeed 
Warner  gearaet.  Remy  Ignition,  Zenith  carbureter  and  Stewart 
vacuum  fuel  teed.  A  clean-cut  streamline  type  of  body  la  fitted, 
which  does  credit  to  the  car.  First  shipment*  of  this  model  are 
•aid  to  have  been  made  last  week. 


Austin  Injunction 
Modified 

Cadillac  Co.  May  Use,  Repair 
and  Resell  Its  Cars  Having  Two- 
Speed  Axle — May  Furnish  Parts 

CINCINNATI,  <).,  April  1C— Upon  motion  of  the  Cadillac 
Motor  Car  Co..  Detroit,  Mich.,  the  United  States  Cir- 
i- u 1 1  murt  of  appeals  has  modified  the  injunction  which  Wal- 
ter S.  Austin,  of  the  Austin  Automobile  Co.,  (irand  Rapids, 
Mich.,  obtained  lust  year  against  the  Detroit  manufacturer 
in  his  suit  for  patent  infringement  covering  the  construction 
of  two-speed  axles. 

The  modified  injunction  permits  the  Cadillac  company  to 
I1M,  repair  and  resell  its  cars  having  the  two-speed  axle,  and 
to  furnish  parts  or  repairs  for  such  cars,  but  does  not  allow 
the  company  to  make  or  sell  new  cars  with  thut  type  of  axle. 

It  was  also  decided  that  the  appeal  of  the  Cadillac  com- 
pany against  the  decision  rendered  against  it  in  this  case  by 
judge  C.  W.  Sessions,  in  Grand  Rapids,  Mich.,  in  January, 
will  be  heard  before  the  circuit  court  at  the  second  week  of 
the  June  session. 

Cannot  Fix  Re-sale  Prices 

DETROIT.  MlCH.,  April  15 — Re-sale  prices  cannot  be  fixed, 
according  to  a  decision  filed  here  in  favor  of  the  Government 
in  its  suit  against  the  Kellogg  Toasted  Corn  Flakes  Co. 

The  Government  attacked  the  selling  plan  of  the  defendant 
company,  stating  that  it  fixed  the  price  at  which  its  product 
should  be  sold  from  the  manufacturer  to  the  jobber,  from  the 
jobber  to  the  wholesaler,  from  the  wholesaler  to  the  retailer, 
and  from  the  retailer  to  the  consumer. 

On  the  ground  that  it  held  a  patent  on  the  carton  in  which 
its  product  was  packed  and  that  this  patent  gave  it  the  right 
to  fix  the  price  of  its  goods,  the  Kellogg  company  filed  a 
motion  to  dismiss  the  Government's  petition.  This  motion 
was  denied  in  the  United  States  circuit  court  of  appeals. 

Can  Re-open  Patent  Cases 

Washington.  D.  C,  April  19 — By  dismissal  last  week  for 
want  of  iurisdiction  of  the  case  of  E.  L.  Chott  against 
Thomas  Ewing,  commissioner  of  patents,  the  United  States 
Supreme  Court  left  in  force  a  ruling  of  the  Court  of  Appeals 
of  the  District  which  in  efTect  recognizes  the  right  of  the 
commissioner  to  re-open  a  case  and  reverse  it  after  decision 
by  the  board  of  examiners  of  the  patent  office. 

The  case  arose  out  of  the  application  of  Chott  for  letters 
atcnt  on  alleged  improved  dental  broach  holders.  After  the 
oard  of  examiners  nad  reversed  the  decision  of  the  prelim- 
inary examiner  that  the  alleged  improvement  was  old,  Com- 
missioner Ewing  re-opened  the  case,  made  a  personal  exam- 
ination, and  upheld  the  primary  examiner. 

Nebraska  Has  New  Automobile  Law 

LINCOLN,  NEB.,  April  17 — Sweeping  changes  in  the  auto- 
mobile license  and  registration  laws  are  made  in  a  bill  passed 
recently  by  the  senate  and  signed  by  the  governor  this  week. 

Automobile  registration  is  placed  under  the  state  board  of 
irrigation  and  public  highways.  The  registration  fees  arc  to 
be  paid  to  the  county  treasurer  of  the  county  in  which  the 
car  owner  or  dealer  resides. 

Motorcycles  are  assessed  $2  annually,  automobiles  operated 
for  private  purposes,  $3  annually,  and  machines  in  commercial 
use,  or  offered  for  public  hire,  are  charged  $5  per  annum. 
Every  dealer  in  motor  vehicles  is  required  to  pay  a  tax  of  $5 
for  each  class  of  machine  in  which  he  deals. 

Of  the  amounts  paid,  $1.50  of  each  $2  license,  $2  of  each  $3 
license,  and  $4  of  each  $5  fee  is  retained  by  the  county  treas- 
urer and  applied  to  the  road  fund,  to  be  used  for  road  drag- 
ging, etc.  The  halance  is  to  be  turned  over  to  the  state  high- 
way board  for  the  state  road  fund. 

Albany.  N.  Y..  April  20 — The  Senate  last  night  passed  the 
Spring  bill,  abolishing  the  Labor  Department  and  the  Work- 
men's Compensation  Commission  and  substituting  an  In- 
dustrial Board  of  five  members  to  take  over  the  functions  of 
both.  It  is  said  the  measure  will  save  the  state  $227,000  an- 
nually.   The  bill  now  goes  to  the  Assembly  for  concurrence. 
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Working  on  Sheeps- 
head  Bay  Track 

200  Men  Clearing  Ground  — 
Wood  Track  Foundation  Will 
Be  Started  May  1— Width  70  Ft. 

NEW  YORK  CITY,  April  21— Work  started  on  April  17 
on  the  new  Sheepshead  Bay  2-mile  motor  speedway  in 
this  city,  and  already  over  200  men  are  taking  down  the  vari- 
ous buildings  and  Retting:  the  ground  cleared  away.  It  is 
expected  that  the  foundation  of  the  track  will  be  started  by 
May  1  and  the  contract  with  the  builder  of  the  tracks  and 
grandstands  specifies  August  20  as  the  date  when  these  must 
be  completed.  As  yet  no  date  has  been  selected  for  the  open- 
ing race.  The  track  is  to  be  of  wood  construction,  and  will  be 
70  feet  wide  on  the  straightaways  and  approximately  76  feet 
on  the  curves.  The  wood  used  is  long  leaf,  yellow  pine  in 
2  by  4-inch  pieces  laid  on  edge  and  running  circumferentially 
or  in  the  same  direction  as  the  line  of  travel  of  the  cars  when 
racing.  These  planks  vary  in  length,  namely  12,  14,  16,  18 
and  20  feet,  so  as  to  give  lap-jointing  everywhere.  The 
planks  are  soaked  in  creosote  and  the  track  will  have  a  dark 
brown  appearance.  The  banking  is  such  that  at  the  curves 
the  outer  edge  is  25  feet  6  inches  above  the  ground,  the  claim 
being  made  that  the  banking  will  permit  of  a  higher  speed 
than  Brooklands  track.  A  cross  section  of  the  track  on  the 
curves  follows  a  parabolic  curve,  this  being  the  same  scheme 
as  employed  on  Brooklands. 

On  the  straightaways  of  either  side,  which  are  practically 
1-2-mile  long  each,  the  track  is  supported  on  transverse  con- 
crete walls  6  feet  apart  and  on  the  curves  it  is  supported  by 
steel  frame  work. 

Safety  precautions  are  being  looked  after  in  every  respect. 
There  will  be  a  .10-inch  wall  of  8-inch  concrete  around  the 
entire  outside  of  the  track  and  a  similar  wall  at  the  inside. 
Between  these  cement  walls  and  the  spectators  wide  safety 
zones  are  arranged  for.  The  grandstand  will  have  accommo- 
dations for  30,000  and  will  be  of  steel  with  a  double  deck, 
and  located  directly  opposite  the  repair  pits.  Diametri- 
cally across  on  the  back  stretch  will  be  the  bleacher  grand- 
stand with  a  capacity  of  25,000.  Special  facilities  are  ar- 
ranged so  that  there  will  be  no  delay  in  motorists  entering  or 
leaving  the  track. 

22  Entries  to  Date  for  Indianapolis 

Indianapolis,  Ind.,  April  17 — The  recent  entries  of  three 
Peupeots  to  be  driven  by  Resta,  Burman  and  probably  Duray, 
has  brought  the  list  for  the  Indianapolis  500-mile  race  on  May 
29,  up  to  twenty-two. 


The  Peugeots  this  year  will  represent  two  entirely  different 
classes  of  motor  construction.  Resta's  car  is  one  of  the  trio 
that  competed  in  the  last  French  Grand  Prix.  Measuring 
274  cubic  inches,  of  the  long-stroke  type,  it  is  said  to  be  very 
speedy.  The  other  two  are  smaller  cars,  like  the  one  Duray 
drove  last  year.   The  list  of  entries  to  date  follows: 

CAR  DRIVER  ENTRANT 

Sluti     Wilcox  S;utt  Co. 

Stuti  , .  Amleraon   Stoiz  Co. 

Slut*    ,  .Cooper   •  suit*  C» 

Bugattl   OldAeld    'Jeome  Puller 

Deluge  De  I 'alma   W.  K.  WilBon 

Porter-Knight   Hughea   ,       F  U  Porter 

Porter-Knight   Whalen   F  H.  l  ortcr 

Porter  Knight   Kecne    .  F.  It-  1'orter 

Cornelian   .   Chevrolet    Ri.«,.t  liiw.  Machine  Co 

Sunbeam   Chaaaagne   Sunhe.im  Co 

Sunbeam   Porporato   suiibeam  Co. 

Dueaonberg  O'DonneU    Dui-m-nbrii  Co. 

Dueaenbenr  Alley    Dwaetibrrg  Co 

Maxwell   Rlckenbacher  Mux  well  Co 

Maxwell  .Carlson   Maxwell  Co. 

Mercedes   De  I 'alma   V.  C.  rniiemon 

Not  named   Knrgdoll   Krn;n  Bergdoll 

Not  named   Not  named  F.rwin  Berc-loll 

Not  named   .........  Not  named  .   .        [>«  in  iwkiIoII 

Peugeot  Resta  . .  .         I'cueeot  Co 

Peugeot   Hurman    Peugeot  c.%. 

Peugeot   Duray    l>.-uK«ot  >"<>. 


Overland  Wins  Oklahoma  City  Race 

Oklahoma  City.  Okla.,  April  20 — Special  Telegram — The 
curtain  raiser  of  the  3-days'  road  race  meet  being  held  here 
this  week  by  the  Southwest  Auto  Racing  Assn.  on  the  2.409- 
mile  course  was  won  by  an  Overland  which  negotiated  the 
99  miles  in  2  hours  2  minutes  and  3  1-2  seconds,  a  speed  of 
a  little  over  49  1-2  miles  an  hour.  This  was  over  a  bad 
course  with  soft  dirt  and  deep  holes.  The  curves  were  par- 
ticularly rough  with  the  asphalt  straightaways  fairly 
Today's  attendance  was  about  10,000. 

On  Saturday  a  200-mile  road  race  for  a  purse  of 
with  a  $1,000  bonus  for  the  world's  record  car,  will  be  « 
over  the  same  course.    The  entries  include  Oldfield,  Carlson. 
Disbrow,  Hearne,  Burman  and  Cooper. 

The  summary: 

99.  MILE    OKLAHOMA    ROAO    RACE-ai.000  PURSE 
C«r  Driver  Time 

Overland  Claude   Foster   2-1-1  1-1 

Hupmoblle  ,H    W.  Thomas,  2-2-34 

Ptudebaker  .  .C.  8.  Shaffstall  2-5-5 

Bulrk  C.  R  Chandler  Time  not  taker 


Wheeler  to  Head  Twin  City  Speedway  Co. 

St.  Paul,  Minn.,  April  17 — F.  W.  Wheeler  of  Indianapolis, 
is  scheduled  to  be  elected  president  of  the  Twin  City  Motor 
Speedway  Co.  He  will  take  a  25  per  cent,  interest  in  the 
company,  which  will  soon  begin  work  on  a  site  comprising 
360  acres  located  on  the  city  limit  line,  1-2-mlle  south  of 

rtAhaho   Polls    aifiafAnr  in  frtin  SAlrltot-s'  Kama    a^  g  mu«  nf 


Minnehaha  Falls,  adjacent  to  the  soldiers' 
$1,000,000. 


Makers  Show  Little 

SAN  FRANCISCO,  CAL.,  April  13— Not  a  few  automobilists 
are  expressing  disappointment  at  the  exhibit  of  automo- 
biles in  the  Panama-Pacific  International  Exposition  here. 
Although  there  is  a  goodly  representation  of  leading  makers 
with  plenty  of  space  for  exhibits,  the  exhibit  is  not  by  any 
means  completely  representative  of  the  industry,  and  while 
some  makers  have  too  much  space  others  have  not  enough. 
There  is  no  effort  at  uniformity  in  the  general  scheme  of  dec- 
oration and  apparently  some  makers  are  trying  to  dominate 
the  exhibit  by  the  expenditure  of  a  few  extra  hundreds  of 
dollars.  The  impression  is  that  at  least  twice  as  many  ex- 
hibits could  have  been  arranged  in  the  same  amount  of  space 
with  better  results. 

Ford  has  a  complete  display,  including  an  assembly  plant 
which  shows  a  few  of  the  major  operations  in  the  assembly  of 
this  car,  such  as  mounting  the  motor,  body,  adding  the  radia- 
tor and  hood,  and  starting  the  motor  by  the  same  method  as 
used  in  the  factory.  There  are  some  thirty  men  at  work  In 
his  exhibit  and  often  fifty  to  seventy-five  spectators  quite  in- 
terested in  the  operation. 

The  present  exhibit  cannot  be  looked  upon  as  an  active  sales 
exhibit,  such  as  Bn  annual  automobile  show.  Some  of  the 
factory  exhibits  have  men  in  attendance  and  in  several  cases 
two  or  more  makes  are  grouped  tocether  under  the  name  of 
the  local  agent.   Little  or  no  trade  literature  is  being  distrib- 


Interest  in  Exposition 

uted  and  there  does  not  seem  to  be  much  demand  for  it 
After  wandering  through  the  different  buildings  the  visitor  is 
almost  forced  to  conclude  that  the  automobile  exhibit  is  not 
getting  its  share  of  the  people,  but  this  may  be  due  to  the 
season  being  somewhat  early  so  far  as  the  show  is  concerned. 

At  one  of  the  exhibits  it  was  stated  that  two  cars  had  been 
sold,  but  at  many  others  no  sales  were  made  and  little  effort 
was  being  made  to  make  sales  or  get  the  name  of  prospects. 
From  what  you  could  judge  from  a  casual  observation,  it 
would  seem  that  many  of  the  local  dealers  simply  view  the 
exposition  as  a  dead  exhibit. 

Among  those  exhibiting  are  Ford,  Overland,  Buick.  StuHe 
baker.  Maxwell,  Hupmobile,  Cadillac,  Jeffery,  White.  Mitchell. 
Hudson,  Packard,  Interstate,  Westcott,  Kissel,  Oakland,  Bris- 
coe, Saxon,  Moline,  OMsmobile,  Pierce  truck,  Federal  truck 
Sterling  truck,  Menominee  truck  and  one  or  two  motorcycle 
manufacturers.  The  exhibit  of  automobiles  seems  practically 
complete  with  the  exception  of  Buick,  whose  space  is  still 
empty. 

Milwaukee's  Progressive  Show  a  Success 

Milwaukee.  Wis.,  April  19 — Something  new  in  the  way  of 
automobile  shows  was  introduced  here  on  Saturday  and  Sun- 
day, April  17  and  18,  under  the  name  of  "Progressive  Auto- 
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mobile  Show"  by  the  Milwaukee  Automobile  Dealers,  Inc..  the 
new  trade  organization  supplanting  the  Milwaukee  Automo- 
bile Dealers'  Assn.,  existing  since  1910.  The  show  was  a  de- 
cided success. 

The  progressive  show  idea  consists  of  private  exhibits  of 
cars  and  chassis  in  the  individual  showrooms,  as  distinguished 
from  the  annual  show  held  in  the  Auditorium  in  January  of 
each  year.  Each  of  the  thirty-two  members  of  the  associa- 
tion had  an  exhibition  of  the  latest  models  and  stripped  and 
cut-out  chassis  such  as  usually  are  furnished  for  winter  show 
purposes. 

Nearly  100  demonstrating  cars,  bedecked  with  signs  read- 
ing:: "Progressive  Auto  Show— Get  In"  were  used  to  trans- 
port show  visitors  from  one  place  to  another.  After  an  in- 
dividual or  a  group  had  inspected  the  models  in  one  show- 
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room,  he  or  they  were  asked  if  they  wanted  to  look  at  other 
displays  and  then  invited  to  take  a  free  ride  to  whichever 
salesroom  they  desired  to  go.  The  next  dealer  repeated  the 
process. 

All  field  men  and  salesmen  were  called  in  by  the  respective 
houses  to  wait  on  the  trade  during  the  2  days.  Scores  of 
sub-agents  and  independent  dealers  from  all  parts  of  the 
state  attended. 

Fifty  different  factories  were  represented  in  the  show  by 
the  thirty-one  Milwaukee  dealers  comprising  the  association. 
Many  lesser  agents  not  members  of  the  association  made 
special  displays,  but  did  not  have  the  benefit  and  advantage 
of  the  transportation  system  supplied  by  the  organization  and 
had  to  be  content  with  as  many  prospects  as  free  will  af- 
forded them. 


Developments  in  the  Jitney  Bus  Field 

Tennessee  Defines  Jitneys  as  Common  Carriers 


MEMPHIS,  TENN.,  April  16 — The  Legislature  has  passed 
a  bill  for  the  regulation  of  jitneys.  The  measure 
defines  them  as  common  carriers  and  prohibits  their  oper- 
ation in  any  city  or  incorporated  town  without  permit  or 
license  from  the  municipal  authorities.  It  requires  the  fur- 
nishing of  a  bond,  in  a  sum  to  be  fixed  by  the  municipality 
but  in  no  case  to  be  less  than  $5,000  for  each  car  operated,  to 
insure  the  payment  of  any  damage  that  may  occur.  It  em- 
powers the  municipalities  to  fix  the  terms  of  operation, 
prescribe  the  routes  and  impose  a  tax  for  the  exercise  of  the 
privilege  granted. 

R.  I.  Jitney  Liability  Plan  Is  Adopted 

Providence,  R.  I.,  April  17 — The  Rhode  Island  Jitney  Bus 
Owners'  Assn.  held  a  meeting  last  week  and  adopted  by-laws 
which  touched  directly  on  the  liability  of  the  jitney  in  case  of 
negligence  on  the  part  of  the  driver. 

The  substance  of  the  by-laws  is  that  any  settlement  or 
judgment  levied  upon  any  member  of  the  association  is  to  he 
borne  by  the  entire  association  by  a  pro  rata  assessment. 

Los  ANGELES.  Cal.,  April  14— Representatives  of  the  Los 
Angeles  Auto  Bus  Owners  and  Operators  Assn.  filed  with 
the  City  Clerk  their  initiative  ordinance  petition  yesterday. 
Officers  of  the  association  claim  that  there  are  13,333  names 
on  the  petition  and  that  they  are  sure  of  the  5  per  cent, 
qualified  names  necessary  to  place  the  ordinance  before  the 
people  at  the  next  general  municipal  election. 

The  Jitney  Bus  Assn.'s  ordinance  provides  for  no  indem- 
nity bond  or  insurance  and  it  reduces  the  license  tax  from 
(60  to  $12  per  year. 

All  jitney  buses  must  be  equipped  with  non-skid  tires  on 
the  rear  wheels  and  when  such  tires  are  worn  smooth  and 
when  the  surface  of  the  street  is  wet,  the  rear  wheels  must 
be  equipped  with  tire  chains.  These  provisions,  however,  are 
not  to  become  effective  until  90  days  after  the  ordinance  is 
passed. 

Houston  Jitney  Ordinance  Declared  Void 

Houston.  Tex.,  April  16 — The  jitney  ordinance  recently 
passed  by  the  city  of  Houston  was  held  to  be  unconstitutional 
and  voia  by  Judge  William  Masterson.  The  provision  re- 
quiring a  bond  of  $10,000  formed  an  important  element  in  the 
case.  It  was  understood  that  the  city  would  be  willing  to 
withdraw  this  feature  and  amend  the  ordinance  accordingly. 

Pawtucket,  R.  I.,  April  16 — As  a  result  of  the  introduc- 
tion of  the  jitney  service  in  Pawtucket,  the  trolley  company 
has  cut  its  service.  Lack  of  patronage  is  the  reason  given 
by  the  officials. 

Quaker  Jitneys  Make  $10  a  Day 

Philadelphia,  Pa.,  April  17— In  the  short  space  of  a  few 
weeks  the  jitney  bus  has  grown  from  nothing  to  an  estab- 
lished trade  in  which  hundreds  of  persons  are  engaged  earn- 
ing from  $5  to  $10  daily,  has  cut  into  the  earnings  of  the 
Philadelphia  Rapid  Transit  Co.  to  an  alarming  extent  and 
has  had  the  effect  of  making  the  general  public  more  or  less 
indifferent  regarding  the  outcome  of  the  Broad  street  sub- 
way project,  a  rapid  transit  program  that  was  uppermost 
in  the  public  mind  until  the  advent  of  the  jitney.  Every 


day  sees  additional  cars  put  on  the  streets,  until  now  all 
count  has  been  lost  and  their  numbers  can  only  be  estimated. 
These  estimates  vary  from  400  to  660  and  the  little  buses  are 
multiplying  with  remarkable  rapidity. 

Figures  gleaned  from  inquiry  among  half  a  dozen  opera- 
tors of  jitneys  ranging  from  the  smallest  car  to  the  largest 
as  to  operating  cost  cover  a  wide  range  and  are  mostly  based 
upon  estimates,  few  of  the  drivers  having  the  time  or  the  in- 
clination to  keep  accurate  accounts. 

One  operator  of  a  6-passenger  bus  claimed  daily  average 
receipts  of  $8,  with  operating  expenses  of  $2.60,  allowing  for 
gasoline  and  oil  consumption  and  depreciation.  This  does 
not,  however,  take  into  account  any  outlay  for  new  tires. 

Another  operator  of  a  larger  car  computes  his  expenses 
as  only  averaging  $2.25  a  day,  whereas  his  receipts  are  as 
high  as  $15  some  days. 

A  third  averages  $10  in  receipts  and  $4  in  expenses,  while 
a  fourth,  having  a  shorter  route  to  cover  claims  receipts  as 
high  as  $13.36  and  expenses  about  $3.80. 

N.  Y.  to  Curb  Jitney  Buses 

Albany,  N.  Y.,  April  21— By  a  vote  of  81  to  42  the  Assem- 
bly today  passed  the  Thompson  bill,  placing  jitney  buses  un- 
der the  supervision  of  the  Public  Service  Commission.  In  its 
original  form  the  Thompson  bill  excluded  New  York  City. 
The  bill  was  later  amended  to  cover  New  York  City,  too. 
Under  its  provisions  jitney  bus  companies,  before  beginning 
operation,  must  secure  not  only  the  consent  of  the  Board  of 
Estimate,  but  also  a  certificate  of  convenience  and  necessity 
from  the  Public  Service  Commission.  The  bill  passed  the 
Senate  last  week  by  a  vote  of  27  to  18.  The  bill  now  goes  to 
the  Governor. 

Jitney  Service  Suspended  In  Spokane 

Spokane,  Wash.,  April  15 — Cheap  automobile  service  was 
suspended  yesterday  by  order  of  the  police  department  All 
5-cent  fare  automobile  drivers  and  a  number  of  other  owners 
of  rented  machines  were  forced  by  the  police  to  suspend 
operation  until  they  complied  with  the  state  law  calling  for 
a  $2,500  bond  and  a  state  license.  Until  the  drivers  of  the 
machine  have  secured  permits  under  the  new  city  ordinance 
they  will  not  be  permitted  to  operate  in  Spokane. 

As  the  taxicab  drivers  have  obtained  a  temporary  injunc- 
tion to  prevent  the  enforcement  of  the  bonding  clauses  of  the 
law  against  them  the  taxicab  companies  have  not  been 
molested  as  yet  The  legislation  seems  to  be  directed  against 
the  jitney  operators. 

3-Cent  Jitney  in  Atlantic  City 

Atlantic  City,  April  15 — Several  Jitney  buses  appeared 
on  the  streets  of  this  city  displaying  3-cent  signs.  This  is 
taken  as  a  criterion  that  already  a  rate  war  is  on  among 
the  rivals  in  this  field.  Another  addition  is  a  cycleear,  cap- 
able of  carrying  two  passengers  with  the  driver.  A  pay-as- 
you-enter  line  is  scheduled  to  make  its  appearance  on  May  1. 

Richmond,  Va.,  April  19-^Judge  Crump,  of  the  Law  and 
Equity  Court,  ruled  today  that  the  courts  have  no  right  to 
interfere  with  the  operation  of  jitney  buses.  This  was  a 
defeat  for  the  traction  company,  which  had  sought  an  injunc- 
tion against  the  jitneys. 
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Fig..  14A,  B.  C  and  D— Varioi..  methods  of  valve  operation,  »hov>ing  meani  for  positively  lifting  tne  valve  and  returning  It  to  It*  »eat 


European  High -Efficiency 
Motors — Part  II 

iCovtinutd  from  /nif/c  "•'-'■>) 

The  valves  of  high  speed  motors  must  be  made  of  special 
steels.  These  organs  have  not  only  to  withstand  excessive 
vibration  but  also  the  high  temperature  of  the  exhaust  gases. 
It  is  therefore  necessary  to  have  steels  capable  of  resisting 
very  high  temperatures,  which  may  be  as  high  as  572  degrees 
F.,  and  of  withstanding  u  pressure  of  114,000  pounds  per 
square  inch.  Steel  makers  have  given  this  problem  their 
close  attention  and  have  produced  high  nickel  steels  capable 
of  fulfilling  all  requirements.  Although,  as  the  result  of 
modern  progress,  it  has  been  possible  to  reduce  the  weight  of 
valves  very  considerably,  perfection  has  been  sought  in  an- 
other direction.  However,  carefully  valve  springs  are  made, 
they  never  have  »  very  long  life,  as  can  be  readily  perceived 
when  it  is  remembered  that  the  set  of  valve  springs  absorb 
and  give  about  4  horsepower  on  a  130-horsepower  Grand  Prix 
motor.  With  the  finest  possible  steel  valve  springs  which 
have  to  withstand  2,000  vibrations  a  minute  cannot  possibly 
have  a  long,  useful  life.  Sooner  or  later,  the  metal  shows 
signs  of  fatigue,  and  in  consequence  the  timing  is  modified 
and  the  valve  no  longer  closes  correctly. 

On  this  account  it  has  been  sought  to  abolish  the  valve 
springs  in  motors  capable  of  4,000  r.p.m.,  and  by  means  of  a 
light  spring  having  but  three-tenth  millimeters  stroke,  en- 
sure the  closing  of  the  valve  and  its  gas-tightness.  Fig.  14A 
shows  a  valve  operation  for  a  motor  having  either  two  or 
four  valves  placed  in  the  head  of  the  combustion  chamber. 
The  valves  and  the  pushrods  are  each  operated  by  a  separate 
spring;  it  will  be  noted  that  the  valve  is  relatively  light  in 
order  that  the  spring  may  be  capable  of  assuring  its  return. 
In  Fig.  14B  the  valve  is  returned  by  n  spring  and  the  push- 
rod  by  a  second  cam  placed  by  the  side  of  the  main  cam.  The 
pushrod  spring  has  of  course  become  useless  and  has  been 
abolished. 

Fig.  14C  shows  the  positive  valve  control  which  constitutes 
the  greatest  perfection  of  the  present  time.  The  valve  and 
the  pushrod  are  mechanically  operated.  A  stirrup-shaped 
member  is  keyed  to  the  pushrod  and  with  an  intermediary 
spring  it  assures  the  return  of  the  valve.  The  spring  only 
serves  to  maintain  the  valve  in  contact  with  the  valve  seat ; 
it  is  therefore  possible,  in  the  case  of  twin  valves,  to  operate 
them  by  moans  of  a  double  cam  and  a  single  stirrup. 

Fig.  HI)  shows  a  design  with  a  single  camshaft  and  two 
series  of  valves,  one  on  each  side  of  the  motor,    Twin  intake 


or  exhaust  valves  can  have  the  same  double  cam.  and  the 
connecting  organ  between  the  operating  lever  and  the  cam 
can  be  made  in  any  appropriate  manner.  It  is  to  be  noted 
that  in  the  designs  Fig.  14C  and  Fig.  140  the  valves  are  rel- 
atively heavy  and  are  in  consequence  free  from  the  possi- 
bility of  breakage. 

It  may  be  asked  why  detachable  valve  seatings  are  not 
employed,  as  is  the  case  in  other  motors.  The  reason  is  that 
it  is  absolutely  necessary  to  cool  the  valve  scats — the  intake 
as  well  as  the  exhaust.  The  pocket  and  the  ribs  of  a  sep- 
arate valve  cage  offer  such  a  resistance  to  the  passage  of  the 
gases  as  seriously  to  interfere  with  the  correct  working  of 
the  motor. 

(To  6.  continued) 

Steel— Its  Pathology— Part  III 

Wontinwd  from  jnijc  731  \ 

of  1,050  degrees  Centigrade,  plain  Austenite  with  its  charac- 
teristic polygonal  grains  will  be  produced. 

Vanadium  Forms  a  Double  Carbide 

Vanadium  forms  a  double  carbide  with  carbon  and  iron 
and  this  forms  one  of  the  independent  portions  of  the  mix- 
ture when  the  amount  of  vanadium  in  the  steel  is  in  excess 
of  7  per  cent.  When  the  vanadium  present  is  less  than  this 
the  Pearlitic  structure  is  secured  and  a  much  stronger  re- 
sulting mixture  is  obtained.  The  separation  of  the 
brittle  double  carbide  in  forming  an  independent  mixture 
tends  to  increase  the  brittleness  of  the  resulting  alloy.  Hence 
it  is  found  that  in  pure  vanadium  steels  more  than  .5  per 
cent,  is  rare.    It  is  kept  below  the  double  carbide  danger. 

Tungsten  is  another  alloy  which  forms  a  double  carbide 
and  hence  must  be  used  below  the  percentage  at  which  the 
brittle  double  carbide  separates  itself  from  the  other  ma 
terials  in  the  mixture.  The  structure  of  the  tungsten  steel  is 
Pearlitic  until  the  percentage  of  tungsten  reaches  a  higher 
percentage  than  10,  at  which  time  the  double  carbide  sep- 
arates. There  is  no  intermediate  or  Martensitic  stage  with 
this  alloy.  The  effect  of  the  tungsten  is  to  increase  the  ten- 
sile strength  and  hardness  without  increasing  the  brittleness 
until  the  double  carbide  separates  itself. 

Some  of  the  alloy  steels  are  self-hardening;  Mushet  steel, 
which  is  a  tungsten  alloy  having  a  percentage  of  8.3  tung- 
sten and  1.73  manganese,  is  an  example  of  this.  Other  steels, 
however,  have  to  be  quenched  in  certain  cooling  agents  in 
order  that  they  reach  their  proper  characteristics.  Some  of 
the  cooling  agents  commonly  used  are  mercury,  diluted  sul- 
phuric acid,  salammoniac,  salt,  carbonate  of  lime,  various 
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kind*  of  oils,  tallow,  wax  and  even  sweet  milk.  Some  alloys 
require  a  double  quenching,  being  heated  to  one  temperature 
and  plunged  into  one  cooling  agency  and  then  heated  to  an- 
other nnd  plunged  into  a  different  cooling  agency. 

Susels  should  be  brought  back  to  their  proper  structure 
after  every  operation  which  is  apt  to  disturb  them,  by  an- 
nealing. In  order  to  prevent  oxidization  of  the  surface  of  the 
steel  the  piece  to  be  annealed  ia  usually  packed  in  a  cast-iron 
box  with  some  charcoal,  charred  bone,  fire  clay  or  some  other 
ingredient  which  precludes  the  possibility  of  oxygen  reaching 
the  surface.  Slow  cooling  after  annealing  generally  gives 
the  best  result*.  The  Society  of  Automobile  Engineers  speci- 
fies a  number  of  heat  treatments,  some  of  which  are  herewith 
appended. 

Examples  of  S.  A.  E.  Heat  Treatments 


//•■of  TV. 
Aftt-r  forging  or  machining  : 
1.  Carbonise  at   a   te iiipcrature 
i..iu..n  i6»n    y.  utni  i;'.<i* 
y  1 1 <:.<■'. 1 7 mi  y.  ,i,  .  ..  . 


if  meal  .t 

2.  fool  slowly  or  quench 
1   Kch.-in  I"  I4S0  -lr.iii-    y.  ami 
qfcMM  h 


Hi  til  rrwlli  ni  B 


After  forging  or  machining: 

I  1'urt.onixc  at  i  tetuii.-t.itin* 
bet  wren  l«iiii  y  mill  K.'.u 
K.  I  lSr.n^-lTflO-  V.  desired  I 

2.  Cool  alovvly  in  the  carboiiixinK 
mixture 

J    Iteheat  tu  i:.DO".i:,j(l"  v. 

4  Quench. 


V 


ltehe.it  to  1100  - 1 4.10' 
Win  ii'  h. 

i»rnw  in  im«  mi  m  ii  tempera- 
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upiill  Hie  degree  of  ll.irillleM 
dculred. 
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1200    y.  ami 


After  forging  or  machining 

1  i.'arhonlxe   at   a  temiierature. 

|M-Iweeti  1400  V.  and  IiTiO" 
y    ll«.M>'. 17(10'  K desired.  ) 

2  Cool  slowly  in  the  carbonising 

mixture. 
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4  Quench. 

:..  Itelli-lll  til  M<m'-|4«tl' 
•V  Quera'l 
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cool  slowly  . 
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2    Quench.  tWe.ll  B00     F.  anil  1 

3.  Heheat  to  IJ7j"-H!".*  K.  anil  i-ool  slowly. 

Ilrut  TrrtltMirnt  1/ 

'1   Cool  nlowl\ . 
:i  Iteheat  to  H.Mr-IM.ii 

4.  Quench. 

:..   Iteheat    to  2."il>"-.1.'i0" 
i-nnl  slowly. 


After  forging  . 

I.  Heat  to  147.".  -III.'.  V  I  Until 
at  this  temperature  one-hnlf 
hour,  to  insure  thorough 
heating  I 
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1.  Cnrbonlie  at   a  temperature 
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New  Inter-State 


roaditer    which  Mil* 
•quipped 


for    tl.OOO.  completely 


Inter-State  Adds  Roadster 

MUNCIK.  IND..  April  10— The  Inter-State  Motor  Co., 
Muncie,  Ind.,  announces  it  has  added  a  roadster 
model  which,  like  the  touring  car,  will  sell  for  .SI, (inn,  com- 
pletely equipped.  This  new  model  is  built  on  the  same  stand- 
ard chassis  as  the  touring  car,  the  block  motor  being  of  the 
overhead  valve  type  and  having  3  1-2  by  5-inch  cylinders 
with  a  removable  head.  Among  the  special  features  are 
exceptional  leg  room  and  a  commodious  compartment  at  the 
rear  which  provides  storage  for  two  tires  mounted  on  rims. 
Access  (o  this  compartment  is  through  a  door  which  lets  down 
and  forms  parts  of  the  body  when  locked.  Another  unusual 
feature  is  a  baggage  compartment  behind  the  seat  and  large 
enough  for  the  contents  of  a  small  steamer  trunk.  Access 
to  this  compartment  is  through  a  door  on  top  of  the  back  of 
the  seat  which  may  be  opened  with  the  top  cither  up  or  down. 
The  body  itself  is  of  the  streamline  type  mounted  on  a  wheel- 
base  of  110  inches. 

l'/i-Ton  Garford  Is  Worm  Driven 

Lima,  O.,  April  15 — First  details  of  the  second  size  Gar- 
ford  truck  which  is  being  produced  by  the  Carford  Motor 
Truck  Co.  have  lieen  made  public.  The  vehicle  is  of  con- 
ventional appearance,  is  rated  at  1  1-2  tons  rapacity  and  is 
worm  driven;  the  chassis  lists  at  $1,800.  Right  drive  is 
standard,  though  left  drive  with  center  centrol  is  optional. 
The  motor  has  four  L-head  b!ock  cylinders  3  .'1-4  by  5  1-2 
and  drives  through  a  multiple-disk  clutch,  three-speed  gearset 
and  full-floating  axle.  Ignition  is  by  high-tension  magneto 
and  a  Rayfield  carbureter  is  used.  Solid  tires,  either  de- 
mountable or  messed  on,  are  used,  36  by  3  1-2  front  and  30 
by  5  rear.  The  equipment  includes  odometer,  curved  steel 
dash,  two  oil  lamps  set  flush  in  dash,  oil  tail  lamp,  driver's 
seat  with  cushions  and  separate  folding  hack,  and  the  usual 
set   of   tools.     Electric    lighting   and    starting   are  extra. 

Racink,  Wis.,  April  15— The  J.  I.  Case  T.  M.  Co..  Racine. 
Wis.,  has  perfected  a  new  type  of  three-wheeled  farm  tractor 
designed  especially  for  use  on  marshy  and  swampy  land. 
Fifty  of  the  new  machines  are  now  coming  through  and  a 
large  production  is  planned  during  the  remainder  of  the  year. 
The  design  is  somewhat  unusual  in  that  one  wheel  is  set  off 
to  one  side  while  the  other  two  follow  each  other  in  tandem 
form. 


New  N 


J 


The  new  National  four-paaaenger  Newport 
oiodel  with  toy  tonneau.  Faaturaa  ire  optional, 
civided  rear  aaat  and  arm  reata  for  all  scats  below 
body  parapet.  Center  arm  of  rear  aeat  contalna  a 
glove  box  and  back  of  the  rear  te.it  la  a  large 
bauyaga-carrylng  compartment.  The  new  body 
la  mounted  on  the  alx  chaaaia  and  sells  for  %2  371 
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G.  E.  Motor-Generator  for  Fords 


Single   Electrical   Unit  Wound   for  12 
Develops  45-Foot-Pounds  Torque  as 
Charging  as  Generator  at  About 


Volts  Genemotor 

Motor — Starts 
11  M.P.H. 


THE  starting  and  lighting  system  outfit  placed  on  the 
market  by  the  General  Electric  Co.  for  Ford  cars,  and 
known  as  the  Genemotor,  shows  a  very  successful 
use  of  the  motor-generator  system.  The  principal  mechanism 
consists  of  the  single  electrical  unit  wound  for  12  volts  which 
operates  as  a  generator  or  motor  as  the  case  may  be  and  the 
necessary  accessories  for  attaching  this  to  the  Ford  car  and 
operating  it.  The  battery  used  in  connection  with  the  outfit 
is  a  six-cell  42-ampere  hour  unit  manufactured  by  the  United 
States  Light  &  Heating  Co.,  especially  for  use  with  this  sys- 
tem. 

Is  Readily  Attached 

The  Genemotor  is  cylindrical  and  fully  inclosed,  about  10 
inches  long  overall,  7  inches  in  diameter  and  weighs  about  52 
pounds.  It  is  supported  rigidly  on  the  right-hand  side  of  a1 
Ford  engine,  viewed  from  the  front,  by  a  pressed  steel  bracket 
secured  at  three  points.  This  bracket  can  be  attached  with- 
out drilling  or  tapping  any  holes.  The  base  of  the  bracket 
rests  on  the  lower  flange  of  the  engine  frame  and  is  fastened 
to  it  by  the  bolts  holding  the  crankcase  up  to  the  body  of  the 
engine.  The  front  upper  support  is  formed  by  a  portion  of 
the  bracket  that  is  clamped  between  the  cylinder  head  casting 
and  the  nozzle  through  which  the  water  circulating  around 
the  engine  cylinders  passes  to  the  radiator.  The  third  point 
of  support  is  effected  by  clamping  a  portion  of  the  bracket 
between  the  main  cylinder  casting  and  the  nozzle  through 
which  the  cooling  water  passes  from  the  radiator  around  the 
cylinders.  The  Genemotor  itself,  being  circular,  is  carried  on 
a  malleable  iron  support  riveted  to  the  bracket.  The  posi- 
tion of  the  Genemotor  on  this  support  is  determined  by  suit- 
able adjusting  screws,  and  it  is  rigidly  clamped  in  position 
by  means  of  a  steel  band  provided  with  a  suitable  tension 
screw.  This  method  of  mounting  permits  adjustment  of  the 
Genemotor  both  for  alignment  of  the  sprocket  gears  and  ten- 
sion of  the  driving  chain.  The  installation  is  fully  covered 
and  protected  by  the  engine  hood  when  the  latter  is  closed. 

As  a  motor,  the  Genemotor  will  develop  a  torque  of  about 
45-foot  pounds,  and  the  torque  developed  at  the  engine  shaft 
by  means  of  the  selected  gear  ratio  has  been  found  amply 
adequate  to  start  a  Ford  motor  under  very  severe  conditions 
of  tight  adjustment  and  cold  water.    The  storage  battery  is 


JTAKTING  SWITO*. 
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Left — The  Genemotor.  ihowing 
bracket  for  mounting.  Above— 
The  device  mounted  on  a  Ford 

motor 


Wiring  diagram  of  Genemotor  Installation  on  Ford  motor 


carried  on  the  right  running  board  of  the  car,  and  is  employed 
to  accumulate  current  while  the  car  is  in  motion  for  supply 
ing  the  starting  and  lighting  system  when  the  car  is  at  r*«t 

Acting  as  a  Generator 

When  the  car  has  attained  a  speed  of  about  11  miles  per 
hour,  the  Genemotor,  acting  as  a  generator,  develops  an  elec- 
tromotive force  sufficiently  high  to  overcome  the  normal  volt- 
age of  the  battery  and  permit  charging  to  take  place.  At 
this  point,  the  reverse  current  relay  operates,  closing  the 
circuit  between  the  generator  and  battery,  and  charging  be- 
gins at  a  low  rate,  the  current  gradually  increasing  as  the 
speed  of  the  car  increases  to  a  maximum  of  slightly  over  10 
amperes. 

A  suitable,  twenty-six-tooth,  steel  sprocket  is  mounted  on 
the  engine  shaft  at  the  point  where  the  crank  is  ordinarily 
applied.  A  thirteen-tooth  steel  pinion,  mounted  on  the  motor 
shaft,  drives  this  sprocket  and  thus  the  engine  through  a 
silent  chain  of  special  design.  The  Genemotor  is  running 
either  idle,  as  a  motor,  or  as  a  generator,  at  all  times  while 
the  engine  is  in  motion,  and  thus  all  clutches  can  be  elimi- 
nated. The  fan  is  driven  by  a  belt  from  the  Genemotor  shaft 
pulley,  mounted  outside  of  the  sprocket,  to  a  split  pulley 
provided  for  clamping  onto  the  standard  fan  pulley. 

The  main  switch  and  reverse  current  relay  are  mounted  ir. 
an  inclosed  metallic  case  on  top  of  the  Genemotor  and  are 
readily  accessible.  The  switch,  which  controls  the  motor,  b 
closed  through  a  cam  actuated  by  a  pushrod  extending  through 
the  dashboard  of  the  car  and  terminating  in  a  knob  cod 
veniently  located  near  the  steering  wheel  column.  The  con- 
tacts are  of  the  multiple  leaf  pattern  and  the  switch  is  pro- 
vided with  a  mechanism  that  assures  a  quick  break  on  open- 
ing. The  reverse  current  relay  prevents  current  feeding  back 
to  the  generator  when  the  latter  is  operating  at  low  speed  or 
when  the  engine  is  not  running.  The  wiring  system  is  metal 
lie  throughout,  no  ground  return  being  used. 

With  complete  equipment,  exclusive  of  lamps,  the  Generoo 
tor  retails  to  the  user  at  $75  and  the  system  can  be  readily 
installed  by  anyone  with  a  fair  degree  of  mechanical  know', 
edge,  or  at  any  garage  at  reasonable  cost.    H  \s  distributed 
by  A.  J.  Picard  &  Co.,  New  York  City. 
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-ttt  j  ASII1NGTON  Assembling  Plant 
\A/  for  VOT4 — An  assembling  plant 
f  V  ia  to  be  built  by  the  Ford  Motor 
Co.,  in  Washington,  D.  C,  this 
summer.  It  will  probably  be  a  four-story, 
structure,  100  by  400  feet,  and  similar 
in  general  design  to  the  several  assem- 
bling plants  recently  completed  in  other 
large  cities  for  the  Ford  company.  With 
the  plant  in  Washington,  the  Ford  com- 
pany will  have  twenty-five  distributed  in 
eighteen  different  states.  It  is  also  re- 
ported that  assembling  plants  are  to  be 
started  this  year  in  the  states  of  Kansas 
snd  Iowa.  In  fact,  it  is  said  to  be  the 
plan  of  the  company  to  have  eventually 
one  or  several  assembling  plant*  in  every 
state  of  the  Union  and  also  in  tho.se 
foreign  countries  where  the  growth  of 
the  Ford  business  will  warrant  it.  Con- 
struction work  will  be  started  within  a 
few  days  upon  the  plant  to  be  located 
in  Buffalo.  N.  Y.  This  will  be  a  four- 
story  structure  somewhat  irregular  in 
»hape,  with  a  maximum  length  and  width 
of  iOO  and  400  feet. 


To  Mfr.  Automobiles— P.  A.  . 
Marine  City,  Mich.,  has  purchased  land 
at  London,  Ont.,  for  an  automobile  fac- 
tory to  cost  $66,000. 

Carr  Rubber  to  Add— The  F.  S.  Can- 
Rubber  Co.,  Superior  street.  Tilbury, 
Ont.,  will  build  an  addition  to  its  factory. 
Plans  are  being  prepared. 

Locomobile  to  Add  —  The  Locomobile 
Co.  of  America,  Bridgeport,  Conn.,  has 
plana  for  erecting  a  four-story  manufac- 
turing addition  on  its  Seaside  park  prop- 
erty. 

Siro  Carburetor  Plant 


April  4  damaged  the  plant  of  the  Siro 
Carburetor  Mfg.  Co.,  Pleasant  street, 
Northampton,    Mass.     The    loss  was 

To  Mfr.  Tire  Pressure  Gauge — J.  F. 
McDonald,    Nevada,    la.,  contemplates 


constructing  a  factory  for  the  manu- 
facture of  a  device  for  gauging  the  pres- 
sure on  automobile  tires. 

Elyria  Tire  to  Build— The  Klyria  Tire 
&  Rubber  Co.,  Elyria,  O.,  will  shortly 
begin  the  erection  of  a  brick,  steel  and 
concrete  plant,  80  bv  106  ft.,  for  the 
manufacture  of  hard  rubber  tires  for 
automobile  trucks. 

Preparing  for  Cuyahoga  Addition — A 
large  force  of  men  has  been  placed  at 
work  clearing  up  the  recently  acquired 
land  at  Main  and  Broad  streets,  Cuya- 
hoga Falls,  O.,  preparatory  to  erecting 
a  factory  building  by  the  Falls  Rub- 
ber Co. 

Fiak  to  Add— The  Fisk  Rubber  Co., 
Chicopec  Falls.  Mas.*.,  will  build  an  addi- 
tion of  brick  and  steel  construction,  50  by 
30  feet,  and  six  stories  high,  to  connect 
the  buildings  of  the  plant.  It  will  be 
completed  in  about  6  weeks.  The  com- 
pany will  probably  make  further  addi- 
tions. 

Fire  at  Premier  Plant — The  trainer 
shed  of  the  Premier  Motor  Mfg.  Co., 
Indianapolis,  Ind.,  was  destroyed  on 
April  9.  The  origin  of  the  fire  is  un- 
known. The  loss,  estimated  at  $o,300,  is 
fully  covered  by  insurance.  The  build- 
ing containing  valuable  patterns  nf  the 
compuny  was  threatened  for  a  time,  but 
was  saved  through  the  efforts  of  the  fire 
department. 

Parts  Co.  Makea  Improvements — The 
Werra  Aluminum  Co.,  Waukesha,  Wis., 
aluminum  castings,  is  making  changes 
and  improvements  in  its  foundry  and 
machine  shop  to  gain  additional  room 
made  necessary  by  the  tremendous  rush 
of  business.  The  plant  has  been  on  a 
day  and  night  schedule  for  some  time. 
Its  trade  for  the  most  part  is  for  auto- 
mobile and  engine  parts. 

Touraine  Co.  Adds  Two  Plants — The 
Touraine  Co.,  southwest  corner  of  Broad 


and  Huntingdon  streets,  Philadelphia, 
Pa.,  manufacturer  of  the  Vim  light  de- 
livery car,  has  added  two  factories  to 
their  equipment,  one  at  Twentieth  street 
and  Montgomery  avenue,  that  city,  which 
will  lie  used  as  production  headquarters, 
and  the  other  at  North  Wales,  Pa.,  where 
in  the  future  all  bodies  for  the  Vim 
will  be  built. 

Falls  Machine  Busy— The  Falls  Ma- 
chine Co.,  Sheboygan  Kalis,  Wis.,  is  work- 
ing two  10-hour  shifts,  the  greatest 
capacity  ever  reached  by  the  plant,  on 
large  orders  for  motor  car  engines.  The 
direct  cause  of  the  unusually  heavy 
operations  is  an  order  for  6,000  ft-cylinder 
engines  for  the  Grant  Motor  Co.,  Findlay, 
O.    More  than  200  skilled  operatives  are 


now  ut  work,  compared  with  about 
eighty-five  at  the  beginning  of  the  year. 

Racine  Co.  Mfg.  Bolster  Springs — 
The  Harvey  Spring  &  Forging  Co., 
Racine,  Wis.,  a  large  manufacturer  of 
springs  and  forgings  for  motor  and  auto- 
mobile manufacturers  in  the  middle  west, 
has  started  a  large  production  of  a  new 
type  of  bolster  spring  for  heavy  duty 
vehicles  which  is  the  outgrowth  of  experi- 
mentation in  its  automobile  spring  busi- 
ness. The  spring  is  being  made  in  a 
simple  form  for  application  to  vehicle  al- 
ready in  use  without  reconstruction. 

Packard  Establishes  Shipping  Record 
-On  April  12  the  Packard  Motor  Car 
Co.,  Detroit,  Mich.,  established  a  new 
record  by  shipping  the  largest  number 
of  motor  vehicles  turned  out  in  any  one 
day  since  the  company  started  in  busi- 
ness. The  day's  output,  when  loaded 
aboard  freight  cars,  represented  a  value 
of  $212,7'J.r>. 

Present  reports  indicate  the  April  busi- 
ness for  the  Packard  will  exceed  any 
previous  April  in  the  number  of  vehicles 
shipped  and,  with  good  weather,  it  will 
beat  the  largest  month's  record  in  the 
company's  existence. 
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May  1  

Mrv  l  


May  S-«.  .  . 

M«>l  

May  1S-1*. 
IC.-1S 


May  17  

May  17-1*. 
May  1S-1S. 


.Detroit,    Mich,    S     A  V. 
Standards    Division*  to 

Report. 

Portland,  Ore..  Track 
Races ,  Northwest  Auto- 
mobile Assn 

.  Irving-ton,     N.     J..  track 
meet ;  O.  V.  Matthews. 

.  Philadelphia,  Pa.,  Quaker 
City  Motor  Club,  Eighth 
Annual  .Sociability  itun 
to  Atlantic  City. 
Detroit,  Mich.,  Motor  Truck 
Convention  of  the  N.  A. 
C.  C,  Hotel  Statler. 
Salem.  Ore.,  Track  Races; 
Northwest  Automnblle 
Assn 

Vancouver,  Wash.,  Track 
Races;  Northwest  Auto- 
mobile Arnn 

Columbus,  O.,  Track  Race, 
Columbus  Automobile 
Club. 

.Spokane,     Wash..  Show, 
Davenport  Hotel. 
Ko«ton,  Majw,.  A.  A  A.  An- 
nual Meeting: 
Boston.  Mass..  annual  meet- 
In*:  of  the  American  Au- 


May  27 


!00. Mile 
:  District 


Mm  I'll  Indianapolis,  Ind.,  SOO-Mlle 

Race,  Indianapolis  Motor 
Speedway. 

May  2»  Philadelphia.     Pa.,  Slone 

Harbor  Memorial  Day 
Kun  from  Philadelphia. 

May  29-ZO  Seattle.       Wash.  Track 

Races .  Northwest  Auto- 
mobile Assn, 

June  3  New  York  City.  11th  An- 
nual Automobile  Outing 
for  Orphans .  Orphans" 
Auto.  Day  Assn  of  N.  T. 

June  S  •  lalesburg.  111., 

Race,  Galeaburg 
Fair  Aaan 

June  12  RriRhton      Reach.  Track 

Race  ;  E  A.  Morosa 
June  14-17.  Detroit.  Mich,  Summer 
Medina;  of  the  Society  of 
Automobile  Engineers 
and  Start  of  Cruise  to 
Georgian  Bay- 
June  19  Chicago.      111.  SOO-Mlle 

Race,  Chicago  Speedway. 

July  J   Sioux    City,    la..  SOO-Mlle 

Race,  Sioux  City  Speed- 
way Assn. 

July  4  Viaalla,   Cal..   Road  Race. 

Tulare   County  Automo- 

July  4-t. 


July  5 
Aug 


Aug.  2  3  .. 
Aug  20-21  . 


Sept.  6 
Sept.  C 


Sept.  13 
Sept.  20-25. 


Oct  1-2 
Oct    f  !'■ 


31  

Inn  22.  IKlrt 


Neb..  Speedway 
Racea.  Omaha  Motor 
Speedway. 
.  .  .  .Milwaukee,  Wis.,  Indepen- 
dent Petroleum  Market- 
era'  Aaan.  of  the  U.  8.; 
1*15  Convention  In  Mil- 
waukee. 

.  .   .  San    Francisco,    Cat.  Trt- 
Slate  Good  Roada  Assn. . 
Third  Annual  Convention. 
Elgin,  III.,  Road  Race. 
.  . .  .  Indianapolis,      Ind.,  Pall 
Show.  Indiana  Slate  Pair. 
l*rovldenc*.  R.  I.,  Speedway 
Race  .  K   K.  Perklna 
.     Detroit,    Mich.,  Speedway 
Race  ;   Detroit  Speedwav 
Club 

Oakland,  Cal.,  Pan  Ameri- 
can Road  Congress. 
..San    Francisco,    Cal..  In- 
ternational Engineering 
Congress. 
Trenton.     N      J.  Track 
Races  ;  Inter  State  Fair 
 New  Tork  City.  Nlntb  Elec- 
trical Exposition  and  ?' 
tor  Show  at  Grand 
tral  Palace. 
.     .  New     York    City.  81..,, 
Grand  Central  Palace. 

Chicago,  in.  show,  con- 
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Ueartone  I'ump.  Horn  and  Kan 

THE  Reartone  combination  horn,  fan 
and  Ufa  pump  has  hern  put  on  the 
market.  This  accessory  is  de- 
signed primarily  for  Ford  cars 
but  will  be  supplied  for  nil  makes.  The 
pump,  which  follows  the  latest  practice 
in  motor  design,  is  a  single-cylinder  1  1-2 
by  1  1-4  inches  bore  and  stroke  respec- 
tively and  is  driven  from  the  fan  by  a 
worm  gear.    The  pump  cylinder  is  of 


Oikti  combination  pump,  horn  and  'an 


gray  iron  and  the  pistons  are  fitted  with 
ground  rings  and  bronze  connecting-rod. 

Lubrication  is  provided  by  a  wick  oiler 
which,  while  insuring  constant  lubrica- 
tion prevents  a  spray  of  oil  being  pumped 
into  the  tires.  The  hub  of  the  fan  is 
cored  to  carry  sufficient  grease  for  lubri- 
cating the  bearings  for  a  year,  a  grease 
cup  mounted  on  the  bracket  making  it 
possible  to  oil  the  fan  while  in  motion. 
The  pump  is  furnished  complete  with  air 


Lack  for  Connecticut  ignition  system 


Pomeroy'i  direction  Indicator 


hose  and  automatic  gauge-  If  this  gauge 
is  set  for  a  certain  tire  pressure,  when 
this  has  been  reached  the  gauge  pops  off. 
preventing  the  tire  from  being  over  in- 
flated. The  range  of  the  gauge  is  from 
10  to  120  pounds.  Of  course,  the  pump 
is  thrown  into  engagement  only  when  it 
i s  desired  to  inflate  a  tire.  To  engage 
the  pump,  the  lever  A  is  pressed,  engag- 
ing the  gear  on  the  pump  with  that  on 
the  fan.  If  desired  the  pump  may  be 
carried  in  the  toolbox  and  attached  by 
merely  tightening  the  hand  nut  K. 

The  fan-horn-pump  unit  is  interchange- 
able with  the  fan  on  the  Ford,  requiring 
less  than  10  minutes  for  mounting,  ac- 
cording to  the  maker.  The  price  of  the 
combination  will  be  $12..r>0  each.  The 
maker  will  also  market  easily  installed 
fan  pumps  listing  at  $7.50  with  hose  and 
gauge  complete. — The  Oakes  Co.,  Indian- 
apolis, Ind. 

Direction  Signal 

This  signal  provides  the  red  rear  light 
and  also  indicates  Left,  Right  and  Stop. 
The  drawing  shows  electrical  operation, 
there  being  three  solenoids:  two  operate 
the  swinging  indicator  lever  to  show  L 
or  R  and  the  third  controls  a  shutter 
which  normally  covers  up  the  stop  sig- 
nal. Electric  contacts  are  arranged  on 
the  Rtecring  wheel  so  that  movement  in 
either  direction  swings  over  the  right  and 
left  lever,  and  for  the  stop  signal  there 
is  a  separate  push  button.  In  this  form 
the  apparatus  costs  $12  but  it  can  be 
had  without  the  stop  signal  for  $9.  An- 
other pattern  Belling  for  $9  or  $5,  is  the 
same  in  effect  but  has  wire  rope  me- 
chanical operation  instead  of  the  sole- 
noids.— B.  H.  Pomeroy.  Rochester,  N.  V. 

l/ock  for  Connecticut  Switch 

To  afford  the  car  owner  adequate 
means  of  preventing  tampering  with  his 
Connecticut  ignition  system,  th"  company 
has  devised  a  simple  lock  which  requires 
the  use  of  a  key  only  for  unlocking  it. 
It  may  be  easily  installed  on  any  Con- 
necticut automatic  ignition  switch  now 
in  use  and  hereafter  is  to  be  standard 
equipment.  The  lock  is  fitted  to  the  in- 
side of  the  switch  button  plate  and  is 
therefore  completely  inclosed.  A  feature 
i>f  the  new  lock  is  that  no  key  is  required 
to  lock  the  ignition  though  one  must  be 
used  to  unlock  it.  Furthermore  it  is 
impossible  to  lock  any  of  the  buttons 


in  the  On  position.   

To     the  standard 

switch    button    face  ^^^*^"»  J 

plate  has  been  added  ' 

a      small  button 

which     w  hei  W^^>-  ' 

pressed  operates  the       I  ^m^^p^ 

locking    mechanism.  "^^T^M^^ 

To  unlock  the  switch 

the  key  is  inserted 

and  given  a  one-hulf 

lUTh 

tached    to  existing 
Connecticut  auto- 
matic     ignition     K  ikket  ratchet 
switches  by  remov-  greaee  top 

ing  the  three  screws 

that  hold  the  switch  button  plate  which 
is  taken  off.  During  this  operation  each 
)f  the  buttons  must  be  in  the  Off  posi- 
tion. The  new  plate  is  then  put  on. 

The  new  plate  and  lock  lists  at  $2.f>0 
and  is  for  replacement  of  the  old  plate 
only,  which  must  be  returned  when  the 
new  one  is  installed.  All  keys  are  num- 
bered corresponding  to  a  number  which 
appears  on  the  locking  button.  Extra 
keys  are  15  cents.— Connecticut  Telc- 
phom-  anil  Electric  Co.,  Meriden,  Conn. 

Klirket  Ratchet  Grease  Cup 

With  this  grease  cup  it  is  always  pos- 
sible to  tell  exactly  how  much  grease  has 
been  forced  into  the  bearings.  Also,  as 
soon  as  the  cap  catches  the  thread,  the 
simple  interior  ratchet  device  givea  a 
click  and  clicks  at  every  quarter  turn 
thereafter,  making  it  possible  to  turn 
the  cap  down  as  accurately  in  the  dark 
as  in  the  daytime  and  preventing;  waste 
of  grease  or  dry  bearings. 

The  cup  can  be  successfully  operated 
under  all  conditions  with  one  hand.  The 
makers  guarantee  to  replace  without 
charge  any  cup  which  becomes  broken 
or  from  which  the  cap  has  been  lost. 
As  shown  in  the  illustration,  there  are 
no  outside  wires  or  springs  to  become 
broken  or  bent,  or  to  catch  dust  or  dirt. 
Cups  are  made  in  all  sizes  and  four 
finishes,  steel,  dull  brass,  polished  brass 
and  nickel-plated  brass,  prices  ranging 
from  15  cents  upwards. — American 
Stamping  Co.,  Battle  Creek.  Mich. 

Another  Piston  Ring 

The  Smith  "Metallic"  piston  ring  is 
one  of  the  latest  attacks  upon  the  prob- 
lems that  surround  piston  ring  making. 
Even  pressure  on  the  cylinder  wall  all 
round  is  obtained  by  the  use  of  the 
superimposed  ring  principle,  but  the  two 
rings  are  one  above  the  other  instead 
of  there  being  an  inner  and  an  outer 
ring.  There  is  a  lip  projecting  upwards 
all  round  one  ring,  and  a  groove  to  cor- 
respond is  cut  in  the  other  member. 
The  ends  of  one  ring  come  at  a  different 
point  than  the  ends  of  the  other  so 
there  is  no  slot  right  across  the  face  as 
with  the  plain  type  of  ring.  The  price 
is  $1  50. — William  V.  Smith.  Schenectady, 


Smith  Metallic  pleton  ring  end  section 


CURTISS  BI  PLANES 


AFTER  a  thorough 
search  in  the  field  of 
carbaretion  the  Cur- 
tiss  Motor  Co.  have  adopted 
the  vertical  Zenith  Duplex 
on  their  8  cylinder  160 
H.  P.  motors  for  the  duty 
which  must  never  fail. 


THIS  latest  Zenith  Duplex  is  the  new  note 
in  8  cylinder  carburetion  for  1915.  It 
is  alone  in  its  field — the  only  carburetor 
made  in  duplex  form  giving  uniform  mix- 
tures to  each  set  of  cylinders  with  precision 
and  in  exact  proportions. 

There  are  no  variables  in  the  Zenith. 
Its  extreme  simplicity  and  lacK  of  adjust- 
ments maKes  it  ideal  for  land  or  sea  or  air. 
Many  of  America's  leading  Eights  will  be 
Zenith  equipped  for  the  coming*  season. 


Zenith  Carburetor  Co 


DETROIT, 


U.S.A. 


You  Will  Prefer  This  Six  Because 


ll  com  fort  a  bl)  neat*  seven  adults. 

Thr  wheel  base  is  unusually  Ions — 125  inches. 

The  upholstery.  "'  hair  and  bright  French 

finish.  Ionic  (train  hand-buffed  leather,  is  ho  soft,  com- 
fortable, deep  and  durable. 

Thr  4.i  horsepower  en  bloc  motor  is  «o  smooth,  noise- 
less and  economical 

The  high  tension  maenelo  icnition  is  so  dependable. 

The  electric  buttons  are  so  convenient. 


not.  you  will  wonder  why  people  continue  to  pay 
to  $25©«  for  Sixes  WHEN  THIS  ONE  COSTS 


The  tires  are  so  large — 35  x  4'  j  inches  all  around, 
with  non  •-. kul-  on  thr  rear. 

In  fact. 
$2000 

BIT  11475. 

Our  dealer  has  a  new  Six  for  you. 

See  him  at  once.  Delivery  can  be  made  immediately. 
Handsome  calaloxue   on    request.     Please  addrews 

Dept. 


38. 


MjJt  In  I    S  \." 


THE  WILLYS-OVERLAND  COMPANY 

Other  Models  I79S  to  $IM».    All  prices  f.  o.  h.  Toledo. 


Toledo,  Ohio 


Google 


NEW  YORK,  APRIL  29,  1915 


Weekly 
Price  Ten 


UlAGAZlNE  LOAN  COLLECTION 

tit  it  on  your  new 


PRICE  COMPLETE 


Cleveland  Public  Library 


$ 


MAGAZINE    LOAN  COLLECT: 

HEN  YOU  BUY  yc  marked  below 

the  dealer  to  instal 


system.    Think  wh 
the  way  of  added  conver    .... 

The  engine  is  cranked  by  pres 

are  controlled  by  a  button.   '  

high-priced  cars  are  yours  for   

vestment. 

Be  sure  it's  "Gray  &  Davis"   

specialists,  backed  by  a  reputj 
ity  and  efficiency.  Guaranty 
satisfaction.   

If  you  own  a  used  Model  T, 
Can  be  attached  to  an^  FORI 

Simple,  sturdy  and  designed     

and  weather  condition. 

Catalog  On  /fo^^^HH^^HH-^HH 

Dealers  —  Supply  Men 

Write  for  jxirticulars  regarding  this  equipment.   The  fastest 
selling  accessory  in  the  industry. 

GRAY  &  DAVIS,  Inc      Boston,  Mass. 


1 1 


75 

F.O.B.  BOSTON 


The  quality  of  a  spark  at  any  speed  depends  upon  how  thoroughly  the  ignition  sys- 
tem can  saturate  its  coil  at  that  speed. 

Saturating  a  coil  is  accomplished  by  causing  current  to  flow  through  it  and  the  longer 
it  is  allowed  to  do  so  the  more  thoroughly  the  coil  becomes  saturated. 

AUTOMATIC  ■  IGNITION 


'©NNECBTrnOlUT 


"I  he  magneto  cannot  generate  enough  current  to 
■aturate  it*  roil  thoroughly  except  al  high  speed. 

In  the  storage  battery  of  the  car's  starting  and 
lighting  equipment  CONNECTICUT  AUTOMATIC 
IGNITION  has  a  source  of  current  that  is  ample,  uni- 
form and  inexhaustible. 

Due  to  the  protection  afforded  by  the  Automatic 
Sw.tch.  CONNECTICUT  AUTOMATIC  ICNITION  is 


enabled  to  keep  its  primary  circuit  cloaed  for  the  long- 
est possible  time  between  each  successive  spark,  thus 
insuring  thorough  saturation  of  its  coil  at  all  sp<-rdi 

Better  still  its  saturation  period  grows  greater  as 
motor  speed  decreases  so  that  at  low  speeds,  when 
carburetion  is  uniformly  poorer,  CONNECTICUT 
AUTOMATIC   IGNITION   delivers   it.   hottest  .pntk 

It  is  the  only  ignition  system  you  should  be  «ati»fierl 
to  have  on  your  car. 


CONNECTICUT  CO.,  Inc.,  Meriden,  Conn, 
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Further  Simplify  Car  Design 

S.  A.  E.  Cuts  Cotter  Pins  300  to  41— Four  Fan 
Belt  Widths  —  Adds  Two  Carbureter  Sizes 

By  A.  Ludlow  Claydcn 
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S.  A.   E.  STANDARDS  COMMITTEE  IN  SESSION 


1 — R.  S.  LaiM,  Engineer,  Hyatt  Rolltr  Bearing  Co.;  2 — H.  S.  Pierce 
Cadillac  Motor  Car  Co.;  4 — F.  L.  Morse.  President  and  Tress.,  Morac 
ing  Co.;  6 — H.  D.  Church.  Truck  Engr  ,  Packard  Motor  Car  Co.:  7 — 
E.  Clemena,    Maehanlcal   Engr.,   Perfection   Spring  Co.:  t — R.  J. 
Russell   Hoopea,  Superintendent,  Hoopei  8roa.  A  Darlington.  Inc.; 
A.  L.   McMurtry,  Consulting  Engr.;  13 — J.  Q.  Utz,  Consulting  Engr., 
Motors  Co.;  IB— A.  L.  Claydan.  Englnaarlng  Editor,  THE  AUTOMO 
ttonal  Mrtal  Molding  Co.;  17 — R.  M.  Anderson.  Chief  Engineer.  Strom 
ford  Rubber  Worka  Co.:  19 —  W.  H.  Palmer,  Jr  .  Aesletant  Engineer, 
Technical  Editor,  Automobile  Toplca:  22 — O,  L.  Oallup,  Professor, 
Institute;  23 — J.  J.  Aull.  Mechanical  Engr.,  The  Lunkenhelmer  Co.; 
W.  Flndelaen,  Salea  Mgr.,  Flndelaen  el  Kropa  Mfg.  Co.:  2« — 


DETROIT.  MICH.,  April  22— The  -Standards  Committee 
of  the  Society  of  Automobile  Engineers  met  today  in 
accordance  with  the  program  announced  last  week 
the  2  days  previous  having  been  spent  in  meetings  of  the 
various  divisions  and  sub-divisions.  In  general,  there  was  a 
great  deal  of  progress  reported,  but  not  so  much  was  passed 
and  actually  added  to  the  standards  of  the  society.  There 
were  some  distinctly  good  discussions  on  subjects  of  vital 
interest  and  importance,  notably  on  the  question  of  what  con- 
stitutes a  glaring  headlight,  and  how  glare  can  be  avoided. 
Eight  divisions  made  reports  which  show  a  considerable 


Mechanical  Engr..  Link  Belt  Co.;  3 — E.  E.  Sweet,  Consulting  Engr., 
Chain  Co.:  5 — F.  M.  Oarmane,  Aaat.  Oan.  Mgr.,  Standard  Roller  Bear. 
W.  H.  Allen.  Mgr.  Truck  Tire  Dept.,  The  B.  F.  Goodrich  Co.;  8 — C. 
Nightingale,   Mgr.   Auto  Salea,   Wlllard   Storage  Battery  Co.;  10— 
11 — B.  Nadall.  Salea  Engr.,  Stewart- Warner  Speedometer  Corp.;  12- — 
Perfection  Spring  Co.;  14—  K.  W.  Zlmmerschied,  Metallurgist,  General 
BILE,  Claaa  Journal  Co.;  16 — H.  G.  Oaburn,  Consulting  Engr.,  Na- 
berg  Motor  Davlcaa  Co.;  It — C.  B.  Whlttelsey,  Vice-president,  Hart- 
Electric  Storage   Battery  Co.;  20— Stenographer;  21 — N.   B.  Pope. 
Gas  Engineering  and  Conaultlng   Engineer,   Worcester  Polytechnic 
24—  A.  C.  Woodbury,  Recorder  of  Standards  Committee.  8.  A.  E  , 
C.  F.  Clarkaon,  Sec.  and  General  Mgr..  8.  A.  E. 

advancement  in  the  work,  except  in  one  instance,  the  research 
division,  where  it  was  decided  that  the  work  in  hand,  namely, 
the  formulation  of  a  good  engineering  taxation  formula,  is 
impossible.  It  was  desired  to  base  this  formula  on  the  rel- 
ative road  destructiveness  of  vehicles.  The  miscellaneous 
division  and  the  carbureter  division  have  made  reports  which 
can  be  acted  upon  at  the  summer  session.  The  other  divisions 
to  report  were  those  on  electrical  equipment,  discussing 
glare;  electric  vehicle,  discussing  the  sclerescope  test  for 
tires;  chain  division,  iron  and  steel  and  international 
standards. 
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MISCELLANEOUS  DIVISION 
1 — W.  F.  Herat,  Factory  Manager,  Brown-LIpe  Gear  Co.  2 — J.  O.  Uti,  Conaultlng  Engineer,  Perfection 
Spring  Co.  3 — W.  A.  Frederick,  Chief  Engineer,  Continental  Motor  Mfg.  Co.  4 — N.  B.  Pope.  Technical 
Editor,  Automobile  Toplca.  S — E.  E.  Sweet,  Conaultlng  Engineer,  Cadillac  Motor  Car  Co.  6 — E,  H.  Ehr- 
man,  Secretary  and  Factory  Manager,  Chicago  Screw  Co.  7 — W.  R.  Strickland,  Chief  Engineer,  Peerleaa 
Motor  Car  Co. 


One  of  the  most  important  new  standards  adopted  for  sub- 
mission to  the  next  general  meeting  was  the  latest  work  of 
the  miscellaneous  division,  which  has  been  to  reduce  the  300 
sizes  of  cotter  pins  in  use  to  some  forty-one  which  cover  all 
requirements.  The  scheme  for  doing  this  was  to  take  three 
articles  needing  cotter  pins,  namely,  yoke  and  rod  ends, 
S.  A.  E.  standard  bolts,  and  U.  S.  A.  standard  bolts.    It  is 


necessary  to  have  at  least 
two  lengths  of  pin  to  each 
diameter,  and  in  some 
cases  the  U.  S.  A.  bolls 
call  for  different  length  to 
those  needed  by  the  S.  A 
E.  bolts  although  tiie 
diameter  of  cotter  pin  it 
the  same.  The  table 
shows  the  suggested 
range  of  si7.es  which  ap- 
pear to  cover  evary  poi 
sible  automobile  require- 
ment  and  will  be  put  a 
use  shortly.  There  was 
practically  no  disMMskm 
of  the  new  standard,  since 
all  present  at  the  meetinp 
were  agreed  as  to  its  com 
mon  sense. 

Fan  Belt  Widths  Fixed 

Another  task  of  the 
miscellaneous  division  has 
been  to  find  the  number  of 
sizes  of  fan  belting  in  use 
and  to  reduce  the  widths 
to  a  smaller  but  sufficient 
range.  Four  sizes  were 
found  to  be  sufficient,  3-4, 
1,  1  1-4  and  1  1-2  inch. 
It  was  remarked  by  Chair- 
few  belts  in  use  of  greater 
only  where  a  generator  or 


man  J.  G.  Utz  that  there  were  a 
width,  but  that  these  were  used 
some  other  accessory  was  driven  off  the  same  belt  as  the  fan 
and  the  instances  of  this  practice  were  so  rare  that  they 
became  scarcely  a  fit  subject  for  standardization.  On  the 
question  of  thickness  of  belt,  there  were  so  many  different 
kinds  of  belt,  and  so  many  different  methods  of  making  that 
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COMMERCIAL  SPRINGS  DIVISION 
1— C.  V.  MeRalg.  2— C.  W.  McKlnley.  Chief  Engineer.  Wlllyi 
Overland  Co.  3— Cheater  E.  Clement,  Mechanical  Engineer,  Perfec- 
tion Spring  Co.  4 — C.  F.  W.  Rya,  Metallurgical  Engineer,  Carnegie 
Steel  Co.  5 —  A.  C.  Bergmann.  Efficiency  Engineer,  Standard  Oil  Co. 
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RESEARCH  DIVISION 
1 — C.  B.  Veal,  ProllHOr  Of  Machine  Deilgn,  Purdue  Univtrilty 
2 — O.  L,  Gallup,  Professor  Qaa  Engineering  and  Coneultlng  Engi- 
neer, Worcester  Polytechnic  Inetltute.  3 — R.  M.  Anderaon,  Chief 
Engineer,  Wlnton  Motor  Car  Co.  4— H.  L.  Conned,  Member  Engi- 
neering Faculty.  Automobile  Department,  Central  Continuation 
School 

it  was  advisable  to  leave  the  subject  of  thickness  alone.  There 
was  no  discussion  on  this  proposed  standard. 

Two  New  Carbureter  Sizes 

The  carbureter  fittings  division  had  several  subjects  for 
discussion,  the  foremost  being  the  desire  expressed  by  some 
motorcycle  and  marine  motor  manufacturers  for  a  .5-inch 
and  a  5-8-inch  S.  A.  E.  standard  sire.  This  was  granted  by 
the  meeting  and  it  was 
understood  that  the  pro- 
portions of  these  smaller 
instruments  would  be  in 
accordance  with  those  set 
for  the  existing  standards. 
Three  larger  sizes  are  also 
needed,  so  it  was  stated, 
and  the  division  is  now  at 
work  deciding  their  pro- 
portions. The  suggested 
dimensions  were  stated, 
but  there  was  no  discus- 
sion upon  them  and  so 
they  stand  in  abeyance  till 
the  division's  report  is 
complete.  It  is  expected 
to  present  this  part  to  the 
general  meeting  of  the  S. 
A.  E.  in  June. 

In  presenting  his  re- 
port, the  chairman  of  the 
division,  J.  J.  Aull,  said 
that  there  had  been  a  com- 
plaint concerning  the 
dimensions  for  side  outlet 
carbureter  flanges,  the 
case  for  the  three-bolt 
flange  being  argued.  Since 
the  case  was  isolated  and 
not  in  agreement  with  the 
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experience  of  the  majority,  the  meeting  decided  that  the 
standard  approved  at  the  winter  meeting  in  New  York  should 
be  perpetuated. 

On  the  chairman's  recommendation  it  was  also  agreed  that 
a  limitation  of  the  distance  between  the  cylinder  block  and 
the  center  line  of  the  carbureter,  on  side-flange  carbureters, 
was  undesirable  for  standardization  as  it  placed  too  much 
limitation  on  the  detail  design. 

Another  detail  appertaining  to  carbureters  which  it  is  pro- 
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Co.  •— C.  P.  Orimee.  Technical  Engineer,  Wheeler  A  Scnebler. 

posed  to  standardize  is  the  dimensions  of  the  hot-air  muff 
on  the  exhaust  manifold. 

Scientific  Taxation  Rating  Hopeles* 

For  a  considerable  time  past  the  research  division  have  been 
trying  to  discover  some  method  of  rating  automobiles  and 
other  road  vehicles  which  will  give  a  figure  of  merit  showing 
the  relative  destructiveness  of  road  surface  characteristic  of 
any  vehicle.  In  presenting  his  report,  D.  L.  Gallup  said  that, 
with  extreme  reluctance,  the  division  asked  to  be  released 
from  its  labors  on  this  subject,  because  it  had  arrived  at  the 
unanimous  conclusion  that  it  was  impossible  to  And  a  formula 
of  sufficient  simplicity  to  make  its  use  practicable.  Records 
which  might  give  experimental  data  are  impossible  to  obtain 
either  here  or  abroad,  and  it  seems  that  conditions  of  traffic 
and  of  road  making  are  changing  so  rapidly  that  it  would 
not  be  possible  to  obtain  proper  data  by  any  amount  of  work. 

In  presenting  the  report  of  the  electrical  equipment  division 
no  new  standards  were  offered  but  it  was  reported  that  the 
question  of  getting  some  standard  layout  for  starting  motors 
with  flywheel  drive  was  being  con- 
sidered.   Dimensions  of  fuses  was 
another  electrical  matter  that  had 
already  been  a  subject  of  stand- 
ardization and  that  the  details  of 
the  brass  ends  of  fuse  containing 
tubes  was  being  considered. 

It  has  been  found  that,  despite 
the  S.  A.  K.  standard  for  bulb 
cases,  the  sockets  had  not  become 
fully  standardized,  and  also,  where 
plugs  were  used  for  trouble  lamps 
or  what  not,  they  were  often  un- 
like the  standard  bulb  base,  which 
is  absurd.  These  matters  are  re 
ceiving  attention. 

Chairman  K.  W.  Zimmerschied 
stated  that  he  and  several  other 
members  of  the  society  had  had  an 
interview  with  the  Detroit  police 
commissioner  and  that  the  latter 
had  said  the  cure  for  headlight 
troubles  was  to  give  up  the  present 
type  of  lamp  with  a  parabolic  re- 
flector and  a  concentrated  beam  of 
light,  substituting  a  much  greater 
volume  of  diffused  light  spread 
through  opalescent  or  ground  glass. 
Previous  to  this  point  In  the  dis- 
cussion the  question  of  so  setting 
the  lamps  that  their  rays  were 


thrown  slightly  downwards  was 
mentioned;  this  scheme  did  not 
have  the  approval  of  the  Detroit 
police  commissioner,  because  he 
considered  it  insufficiently  funda- 
mental. 

The  Downward-I'oinling  Ray 

From  the  view  that  diffused  light 
was  a  practicable  substitute  for 
concentrated  beams  there  were  sev- 
eral dissentients,  and  A.  L.  Riker 
remarked  that  he  was  sure  the  com- 
missioner had  never  driven  in  the 
country  after  dark  with  diffused 
light  only.  In  Mr.  Riker'a  opinion 
the  case  was  met  with  complete 
satisfaction  when  the  lamps  were 
depressed  so  that  the  focal  ray 
struck  the  ground  some  100  feet  ia 
front  of  the  car  on  a  level  road. 
He  also  thought  the  matter  could  be  helped  by  a  limitation 
of  the  maximum  candlepower  allowed — that  is,  candlepower 
of  the  naked  bulb. 

Chairman  Zimmerschied  discussed  some  road  situations 
where  the  downward  pointing  ray  failed  to  carry  out  its 
purpose  and  showed  that  there  were  conditions  wherein  it 
actually  made  matters  worse. 

Mention  was  made  of  the  new  law  in  New  Jersey  that  no 
direct  ray  must  rise  more  than  54  inches  above  the  road  sur- 
face. Several  members  gave  experiences  showing  that  bend- 
ing down  the  lamp  supports  freed  them  from  trouble  with 
police  on  cars  which  had  previously  been  stopped  frequently. 

Chairman  Zimmerschied,  in  summing  up,  said  that  the  dis- 
cussion resolved  itself  into  two  questions:  1 — What  wan  the 
best  test  for  glare?  and  2 — under  what  conditions  should  it 
be  applied? 

The  worst  case  where  glare  or  dazzle  was  most  serious  w«< 
the  case  of  two  cars  meeting  on  a  dark  country  road.  The 
easiest  case  was  that  of  a  car  running  through  lighted 
streets.    Obviously  what  was  glare  in  the  former  case  might 
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not  be  so  in  the  latter.  While  the  points  raised  were  inter- 
esting and  also  important  it  was  necessary  to  close  the  dis- 
cussion owing:  to  pressure  of  other  business,  but  the  spirited 
argument  which  took  place  promises  a  lively  discussion  for 
the  summer  meeting. 

Resiliency  of  Solid  Tires 

Another  somewhat  lively  discussion  took  place  on  the  sug- 
gestion by  the  Electric  Vehicle  division,  that  a  sclcrescope 
test  be  standardized  for  testing  the  resiliency  of  solid  tires 
used  for  electric  vehicles.  The  point  at  issue  is  that  the 
tractive  effort  required  to  drive  an  electric  car  or  truck  is 
affected  by  the  suitability  of  the  tire  for  the  road,  and  that 
a  change  of  the  rubber  used  can  raise  or  lower  the  tractive 
force  required.  The  sclerescope  suggested  consists  of  a  tube 
containing;  a  hammer  or  weight  which  is  dropped  against  the 
tire,  the  tube  being  meanwhile  held  in  an  upright  position 
with  its  base  or  open  end  in  contact  with  the  top  of  the  tire 
tread.  The  weight  is  released  and  the  distance  of  rebound 
measured,  this  giving  a  measure  of  the  resiliency  of  the 
robber. 

There  was  immediate  objection  on  the  part  of  the  tire 
makers,  their  representatives  in  the  persons  of  W.  H.  Allen 
and  C.  H.  Whittelsey  pointing  out  that  resiliency  was  not 
the  only  thing  desired  in  a  tire.  The  most  resilient  tire  need 
not  be  the  easiest  from  the  tractive  effort  viewpoint,  as 
instance  the  ideal  case  for  rolling  resistance  of  n  hard  steel 
tire  on  a  hard  steel  rail.  Thus  on  smooth  paved  streets  a 
hard  tire  would  show  a  lower  tractive  resistance  than  a 
softer  and  more  resilient  tire.  Conversely,  on  rough  cobble 
stones  the  highly  resilient  rubber  would  be  better  than  the 
harder  quality. 

In  reply  to  this  criticism,  A.  J.  Slade,  chairman  of  the 
division,  said  that  the  electric  vehicle  users  needed  some  easy 
test  for  tires.  If  the  sclerescope  were  not  going  to  give  it 
the  tire  makers  ought  to  come  forward  with  a  test  which 
inyone  could  make  and  which  would  actually  be  of  value.  In 
reply,  it  was  pointed  out  that  tire  makers  themselves  would 
be  glad  of  such  a  test  and  the  fact  that  a  simple  testing 
machine  is  not  forthcoming  is  not  due  to  any  lack  of  work 
of  investigation  by  the  tire  makers. 


When  it  was  first  suggested  that  silent  chains,  such  as  are 
used  in  motor  camshaft  drives,  might  be  standardized  aB  to 
pitches  and  widths  there  was  a  general  impression  that  the 
case  was  hopeless,  owing  to  the  number  of  differences  between 
the  practice  of  one  manufacturer  and  another.  However, 
despite  this  natural  pessimism,  the  chairman  of  the  division, 
F.  L.  Morse,  was  able  to  report  substantial  progress.  The 
division  has  not  yet  got  any  standards  ready  for  adoption, 
but  it  has  some  close  recommendations  for  consideration. 


Suggested   method  of  laying  out  silent  type  of  chain 
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fairly  wide  limits.  The 
standards  on  mechanical 
tire  pump  drives  are  being 
redrafted,  this  being  ren- 
dered necessary  by  reason 
of  the  introduction  of  elec- 
trical equipment  subse- 
quent to  setting  up  the 
old  standards. 

The  S.  A.  E.  screw 
standard  is  to  be  amplified 
by  setting  a  tolerance  for 
the  threads.  Good  prog- 
ress is  being  made  with 
the  reduction  of  number 
of  hose  connections  and 
clips.  Mr.  Utx  said  that 
the  division  hoped  a  very 
very  small  number  of  size* 
would  suffice  to  meet  all 
requirements. 

Standard  dimensions  for 
piston    rings    and  ring 
grooves  are  now  well  ad- 
vanced, and  it  remains  to 
determine   the    depth  of 
groove  only.   Widths  and 
tolerances    have  been 
drawn     up    and     it  is 
thought  that  the  dimen- 
sions suggested  will  prove 
universally  acceptable. 
Other  matters  in  the  hands  of  the  division  are:  sections 
of  brake  and  clutch  linings;  position  of  car,  chassis  and 
motor  number  plates;  and  standard  license  tags. 

The  first  report  of  the  newly-created  international  stand- 
ards division  was  presented  by  Chairman  A.  L.  Clayden,  who 
announced  that  there  had  been  one  meeting  at  which  it  was 
decided  to  confine  present  attention  to  the  matter  of  solid 
tires.    Educational  literature  is  to  be  prepared. 


S9.  
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ELECTRIC    EQUIPMENT  DIVISION 

1— W.  H.  Conant,  Mgr.,  Detroit  Branch.  Gould  Storage  Battery  Co.  2 — Alex.  Churchward,  vice- 
pres.,  Oray  A  Davla,  Inc.  3 — A.  L.  McMurtry,  Consulting  Engineer.  4 — A.  O.  T.  Llbby,  Engr.  and 
Patent  Attorney,  Splitdorf  Elec.  Co.  4— T.  L.  Lee,  Chief  Engineer,  North  East  Electric  Co.  6—  Uni- 
dentified. 7— W.  L.  Bliss,  Chief  Engineer,  U.  S.  Light  A  Heating  Co.  8—  Ruseel  Huff,  Conaultlng 
Engineer.  Packard  Motor  Car  Co.    9—  H.  O.  Osburn,  Consulting  Engineer,  National  Molding  Metal  Co. 

and  it  is  hoped  that  it  may  be  possible  to  create  some  stand- 
ards soon,  possibly  at  the  summer  meeting.  The  drawing 
herewith  shows  suggestions  only  and  engineers  are  warned 
against  making  use  of  it  because  it  will  probably  be  altered 
before  final  adoption.  It  is  published  solely  to  show  the  lines 
along  which  the  division  has  been  working  and  not  by  any 
means  as  adopted  practice. 

Confusion  with  Bell  Housings 

The  insistence  upon  the  need  for  caution  in  publishing 
suggested  standards,  as  mentioned  above,  was  illustrated 
well  by  some  bell  housing  standards  which  were  published 
in  suggested,  and  not  final,  form.  One  or  two  engineers  read- 
ing the  literature  without  proper  care  took  it  that  the  designs 
were  standards  and  forthwith  used  them.  The  result  was 
considerable  trouble  and  confusion  when  the  division  after- 
wards found  good  reasons  for  making  some  alterations  before 
setting  up  the  standard  bell  housings.  Chairman  Zimmer- 
schied  reported  to  the  meeting  that  there  was  a  deadlock  at 
present  on  the  question  of  whether  eight  or  ten  bolts  should 
be  used  in  the  three  smallest  sizes  of  bell  housings.  He  hoped 
this  could  be  cleared  up  before  long. 

Iron  and  Steel 

This  report  was  extremely  brief  as  it  consisted  of  the 
addition  of  one  new  chrome  nickel  steel  to  the  list  of  stand- 
ard materials  and  the  alteration  of  the  vanadium  content  in 
another.  It  was  also  decided  to  discontinue  the  specification 
analysis  for  steel  castings  and  a  recommendation  substituted 
that  specifications  of  the  American  Society  for  Testing  Ma- 
terials be  considered  when  it  is  desired  to  order  steel  castings 
to  chemical  specification. 

Some  fresh  matter  relating  to  heat  treatment  and  alloy 
steels  is  in  progress  and  will  come  up  for  report  at  the 
summer  meeting. 

Chairman  J.  G.  Utz  of  the  miscellaneous  division  reported 
progress  on  a  variety  of  small  investigations.  Speedometer 
drives  and  drives  for  governors  were  being  considered  but  it 
appears  that  the  standards  set,  if  any,  will  have  to  be  of 
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Prosperity  Wave  Hits  Detroit  Parts 
and  Accessory  Makers 

In  Spite  of  Constantly  Increasing  Facilities  and  Working 
Forces,  Manufacturers  Are  Striving  Day  and  Night  to 
Meet  the  Tide  of  Orders  from  Car  Makers  and  Dealers 


DETROIT,  MICH.,  April  24— The 
same  wave  of  prosperity  that  has 
deluged  the  car  manufacturers 
here  has  reached  the  parts  and  accessory 
makers  as  well.  Every  one  in  this  lat- 
ter class  who  would  talk  about  business 
conditions  was  so  filled  with  optimism 
that  the  rather  tight  times  of  the  past 
fall  stood  out  in  even  more  striking  con- 
trast than  ever  before. 

It  has  been  said  that  the  automobile 
industry  is  enjoying  remarkable  pros- 
perity, but  most  people  take  that  to  mean 
the  manufacturers  of  automobiles,  cars 
only;  whereas  these  concerns'  prosperity 
reflects  immediately  on  the  parts  makers 
and  on  the  producers  of  fittings,  such  as 
rarbureters,  magnetos,  horns,  etc.,  of 
necessity.  It  is  a  sort  of  reciprocal  pros- 
perity, for  each  class  of  makers  depends 
upon  the  other. 

Probably  the  parts  and  accessory  mak- 
ers are  being  pressed  even  harder  than 
the  automobile  makers,  for  the  former 
have  demands  from  makers  everywhere 
to  meet,  and  a  car  maker  can  be  more 
insistent  than  a  dealer.  The  car  maker 
has  to  pacify  the  dealers'  demands  for 
deliveries,  whereas  the  parts  maker  must 
pacify  the  automobile  manufacturer  who 
is  much  nearer  home  and  is  harder  to 
put  off. 

Orders  in  Avalanches 

Like  the  car  builder,  the  parts  man 
was  hesitant  last  fall  to  build  up  a  very 
large  stock,  for  it  was  impossible  to  fore- 
see just  what  the  spring  would  bring  in 
the  way  of  business,  and  now  he  regrets 
this  for  orders  have  come  with  such  a 
rush  that  it  is  almost  impossible  to  take 
care  of  them.  Some  of  the  leading  parts 
people  are  refusing  to  take  orders  now 
for  June  and  July  delivery,  so  far  ahead 
are  they  sold,  yet  they  hesitate  to  tell 
the  customer  for  fear  of  losing  his  busi- 

Work  Day  and  Night 

Day  and  night  shifts  are  the  rule  in 
a  great  many  of  the  plants,  while  at  least 
one  other  is  going  still  further  and  build- 


-  —    By  L.  V.  Spencer 

ing  large  additions  to  an  already  im- 
mense plant.  There  is  one  very  notable 
example  of  large  parts  orders  for  imme- 
dite  delivery  having  to  be  turned  away. 

The  Timken  axle  plant  is  manufactur- 
ing at  a  feverish  pace  to  take  care  of 
orders.  Business  for  May  and  June  is 
characterized  as  being  way  out  of  sight, 
judging  from  present  demands.  Recently 
the  Timken  company  took  over  the  Metal 
Products  Co.  plant,  and  in  this  it  is  mak- 
ing the  axles  for  Chalmers,  Hudson  and 
National,  principally.  In  this  factory  as 
well  as  in  the  main  plants  there  are 
2,500  men.  All  are  on  full  time,  and  in 
many  departments  there  are  day  and 
night  shifts.  The  Timken-David  Brown 
Co.,  affiliated  with  the  Timken-Detroit 
Axle  Co.,  and  maker  of  the  worm  axles 
of  that  name,  is  running  day  and  night 
and  has  been  for  the  past  3  months. 

Big  Domestic  Demand 

In  addition  to  the  purchase  of  the 
Metal  Products  plant,  Timken  is  adding 
some  new  factory  buildings  to  the  main 
plant.  One  of  these  is  well  under  way, 
and  will  be  used  principally  for  the  ex- 
pansion of  the  David  Brown  worm  gear 
department.  It  will  give  them  at  least 
double  the  present  worm  gear  making 
capacity  when  the  new  machinery  is  all 
installed.  Timken  factories  are  working 
almost  entirely  on  domestic  business  and 
the  demand  is  stiff.  Unless  something 
unforeseen  happens,  there  is  every  indi- 
cation that  this  will  be  one  of  the  busiest 
summers  Timken  ever  had. 

Property  across  the  street  from  the 
present  Timken  plants  is  owned  by  the 
concern,  and  measures  1,000  by  500  feet 
approximately.  It  is  the  intention  to 
start  building  this  up  at  once.  When 
completed  these  additions  will  house  the 
power  plant  and  the  drop  forging  depart- 
ments. The  present  forge  shops  will  be 
removed  entirely,  and  a  four-story  addi- 
tion put  in  its  place.  As  the  forge  is  a 
one-story  factory,  the  same  ground  will 
then  have  four  times  the  floorspace.  The 
contemplated  additions  when  completed 
will  more  than  double  the  present  forge 


facilities.  The  additions  involve  $760,- 
000.  ••  • 

Continental— 325  Daily 

Continental  motors  are  another  much- 
sought  Detroit  product.  The  plant  here 
is  now  turning  out  175  a  day  and  the 
Muskegon,  Mich.,  factory  is  building  150 
a  day,  these  latter  being  mostly  truck 
engines,  although  there  is  some  passen- 
ger car  work  going  on  there.  Detroit 
plant  has  1,800  men  and  the  Muskegon 
works  employs  1,600.  Continental  busi- 
ness is  25  per  cent  better  than  at  this 
time  a  year  ago,  and  day  and  night  shifts 
are  the  rule  at  both  plants. 

Gemmer  20  Per  teat.  Gain 

At  this  time  the  Gemmer  Mfg.  Co.. 
steering  gear  maker,  has  booked  fully 
20  per  cent  more  business  now  than 
last  spring.  The  plant  is  running  with 
its  full  quota  of  from  350  to  400  men, 
and  the  machine  departments  are  operat- 
ing night  shifts  as  well.  The  output  of 
complete  steering  gears,  including  the 
steering  wheel,  etc.,  varies  from  360  to 
400  a  day,  depending  upon  conditions. 
Unless  there  is  an  unforeseen  drop,  busi- 
ness will  be  exceedingly  good  with  Gem: 
mer,  and  there  is  no  reason  to  look  for 
any  falling  off,  as  there  is  plenty  in 
sight. 

Busy  Radiator  Factory 

The  Long  Mfg.  Co.,  which  makes  radi- 
ators principally,  is  exceptionally  well 
satisfied  with  conditions,  and,  in  the 
words  of  one  of  the  officials,  the  concern 
"feels  very  comfortable."  The  output 
approximates  175  radiators  a  day,  and 
the  aim  is  to  make  a  radiator  per  day 
per  man.  As  an  indication  of  how  this 
compares  with  other  times,  it  might  be 
said  that  at  no  time  in  its  history  has 
Long  had  over  250  men  in  its  employ, 
showing  that  the  present  is  well  ahove 
the  average.  Long  goes  in  for  tractor 
and  heavy  truck  work  extensively,  due 
to  the  peculiar  adaptability  of  its  type 
to  that  class  of  service.  There  are  now 
(Continued  on  page  782) 
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European  High-Efficiency  Motors 

Part  III 

Valves  Arc  Timed  Differently  from  Old  Type  Motors — 
Crankshaft  Design  Important — Effect  of  Offset  Crank- 
shaft —  Lubrication  Generally  by  Pump  —  Conclusions 


By  S.  G*rster 


THE  camshaft  must  be  calculated 
being  almost  a  negligible  value.  Fig.  15  shows  the 
cam  in  the  position  of  the  greatest  acceleration  of  the 
valve.  The  direction  of  the  effort  P  is  distant  r  from  the 
center.  In  making  calculations  of  a  camshaft  under  flexure, 
it  is  only  necessary  to  calculate  by  the  sides  of  the  cams  work- 
ing under  the  most  disadvantageous  conditions,  for  they  only 
come  into  action  one  at  a  time.  If  the  shaft  is  laid  out  as 
shown  in  Fig.  16,  the  moment  of  flexure  can  be  established 
as  follows: 

P,  -  P  X  4- 


The  bending  moment  M/  becomes 
M,  =  P,  Xb  = 


PXB 

T 


x  b 


If  W  indicates  the  moment  of  resistance  of  the  section  R  —  R 
and  s  the  tensile  strength  of  the  metal,  we  can  obuin 

Mr 

W 

=  6,700  to  7,000  pounds  per  square  inch. 
Effect  of  Valve  Timing 

The  timing  of  high-efficiency  motors  differs  considerably 
from  that  of  the  old  type.  Exhaust  valves  are  opened  as 
2  degrees  before  dead  center,  and  they  are  kept 
15  degrees  after  upper  dead  center,  Fig.  17,  in 
order  to  obtain  a  complote  scavenging  of  the  cylinder.  For 
slower-speed  motors  this  timing  is  not  so  satisfactory,  and 
it  is  therefore  advantageous  to  give  only  62  degrees  exhaust 
lead  and  10  degrees  lag  to  the  closing,  if  the  motor  is  not 
an  extreme  type. 

The  same  difficulties  are  met  with  in  the  intake  valves,  a 
satisfactory  timing  for  high  speeds  having  disadvantages  for 
glow  running.  Modern  racing  motors  are  timed  according 
to  Fig.  18,  very  often  with  2  degrees  lag  in  the  opening  of 


Fig.  1* — Layout  of  eamehaft  for  calculating   moment   of  flexure 

the  intake  and  30  degrees  lag  in  the  closing.  At 
at  the  beginning  of  the  aspiration,  all  ti 
When  the  motor  has  two  intake  pipes  and 
bureters,  each  one  connected  up  to  a  series  of  valves,  it  is 
advantageous  to  have  a  different  timing.  For  the  valves, 
passing  the  charge  at  low  speeds  the  timing  of  a  slow-speed 
motor  is  given.  Fig.  19,  with  16  degrees  lag  to  the  intake  so 
that  the  intake  and  the  exhaust  valves  do  not  open  together; 
for  the  high-speed  valves  the  timing  indicated  above  ia  used, 
as  shown  in  Fig.  18.  It  is  preferable  to  begin  laying  out  the 
cam  by  a  tangent  to  the  primitive  circle  of  the  cam,  taking 
care  not  to  make  the  cam  diameter  too  great. 

The  clearance  i,  between  the  pushrod  and  the  valve  stem, 
can  be  from  0.3  to  0.8  millimeter,  or  .0117  to  .0312  inch.  In 
order  to  obtain  a  silent  motor  this  clearance,  i,  must  be  made 
as  small  as  possible,  but  doing  this  increases  the  difficulties 
of  machining  and  keeping  the  motor  in  tune.  The  angle  of 
rotation  «  of  the  cam,  which  corresponds  with  the 
i,  can  be  expressed,  Fig.  20,  by 

R  +  r 

cos  a  = 

R  +  r-  i 


gree*  lag  In  Intake 


in  the  poaltlon  of 
open  until  16 

and  30  degree,  lag  In 


of  the  *alve.    Fig.  17— Left  Center — Exhaust  valves  open  82 
Fig.  is—  Right  Center— Timing  of  modem  racing  mi 
Fig.  IS  —Timing  of  a  alow-speed  motor  with  15  degree 
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a.  is  the  angle  of  action  of  the  cam 
duration  of  lift  of  the  valve. 


to  the 


Crankshaft  Design 

The  crankshaft  is  often  termed  the  heart  of  the  motor, 
and  is  an  organ  which  should  receive  the  greatest  attention. 
Unfortunately,  engineers  are  to  be  met  totally  ignorant  of 
the  principles  of  the  design  of  this  organ.  Firms  with  the 
highest  reputation  have  had  to  revise  their  theories  again 
and  again,  and  one  leading  firm  produced  in  1913  an  85-milli- 
meter, or  3.35-inch  bore  motor  with  a  crankshaft  of  42  milli- 
meters, or  1.65  inches  diameter,  which  broke  after  short  use. 
It  was  replaced  by  a  crankshaft  of  48  millimeters,  or  1.8!) 
inches,  diameter  which  also  broke;  finally  a  52-millimeter,  or 
2.05-inch,  shaft  gave  satisfaction.  In  these  high-speed  mo- 
tors vibrations  are  set  up  which  it  is  practically  impossible 
to  calculate,  and  manufacturers  have  merely  had  to  adopt 
co-efficients  which  have  been  proved  sufficient  in  practice. 
Formerly  crankshafts  and  connecting-rods  were  designed  on 
the  assumption  of  a  pressure  of  550  pounds  at  the  moment 
of  explosion  in  the  cylinder;  but  it  was  seen  that  this  was 
insufficient,  and  at  the  present  time  700  pounds  is  adopted, 
although  diagrams  do  not  indicate  such  a  high  pressure. 

Let  P*  be  the  total  pressure  on  the  piston  at  the  moment 
of  explosion  and  px  the  initial  pressure  in  the 


P,  =  S 


'X  D" 


Xp* 


The  majority  of  four-cylinder  motors  are  now  made  with 
three  main  bearings,  some  with  five,  but  a  very  few  small 
high-efficiency  motors  have  a  two-bearing  crankshaft.  Ball 
bearing  crankshafts  are  frequently  found,  although  the  wear 
of  these  bearings  is  somewhat  rapid.   The  cause  of  this  wear 
is  the  carbon  deposited  in  the  lubricat- 
ing oil  in  the  crank-chamber.    In  or- 
der to  get  really  good  results  it  is  nec- 
essary to  protect  the  ball  bearings  by 
means  of  felt  washers  from  the  oil 
within  the  base-chamber  and  to  have 
a  special  oil  feed  which  assures  the 
bearings  a  constant  supply  of  fresh 
and  pure  oil.    This  is  the  ideal  ar- 
rangement, but  for  racing  motors  it  is 
sufficient  to  put  a  washer  before  each 
bearing  so  as  to  protect  it  from  the 
greatest  projections  of  oil. 

Calculations  for  this  type  of  crank- 
shaft are  made  according  to  Fig.  21. 
Px.  and  Px,  become: 
P*_Xa 

PxXb 


Px,= 


7 


s=  • 


If  W  is  the  moment  of  resistance,  the  steel  employed  is 
nickel  steel  with  an  elongation  of  14  to  16  per  cent.  The  cen- 
ter web  A  is  calculated  for  a  load  of  7,000  to  7,500  pounds  per 
square  inch. 

My  .  V         My  -  y 

~  =  b  X  h" 

The  section  is  rectangular  or  as  shown  in  Fig.  22. 

The  webs  B  are  calculated  in  the  same  manner  with  s  -= 
5,200  to  6,500  pounds  per  square  inch. 

About  3  years  ago  much  higher  values  were  accepted  for 
touring  car  motors.  Then  the  crankpin  was  under  a  pres- 
sure of  16,000,  the  web  A,  10,400  to  13,000,  and  B,  6,700  to 
7,000  pounds.  The  surface  of  the  crankpin  is  calculated  for 
the  connecting-rod  according  to  the  explosion  pressure.  Thus, 
pt  the  pressure  per  square  inch,  we  obtain 

Px 

—  500  to  600  pounds  per  square  inch 

if  F  represents  the  surface  of  the  crankpin,  length  multiplied 
l>y  diameter.  For  the  main  crankshaft  bearings  we  accept 
pr  =  400  to  500  pounds  per  square  inch.  When  ball  bearings 
are  used,  it  is  possible  to  take  bearings  suitable  for  the  load 
at  1,800  revolutions,  instead  of  3,500  and  more. 

There  are  certain  cases,  particularly  two-cycle  motors  with 
piston  pumps  coupled  to  the  main  pistons,  whore  th 
of  inertia  have  to  be  considered.  In  these  cases  it  is 
sary  to  ascertain  the  effort  of  inertia  of  the  connecting-rod 
and  the  piston.  In  the  two  positions  of  the  crank  shown  in 
Fig.  23  the  effort  of  inertia  acts  on  the  crankpin  and  for  the 
calculations  we  can  consider  the  masses  of  the  piston  and 
the  crankpin  added  to  the  center  of  the  crankpin  and  af- 


Px,= 

The  bending  moment  of  the 

X  X  becomes 

Mx  -  x  =  Px  X  b. 

The  moment  of  the  section  Y  —  Y 
becomes 

M»  .  »  =  P»  X  d 
and  the  moment  of  the  section  Z  —  Z 


M...=  P,Xe. 
The  section  of  the  crankpin  X  —  X 
is  generally  hollow,  and  the  metal  in 
these  sections  generally  works  at  a 


=  7.000  to  7,500 
inch. 


Fig.  21— Above—  Ball  bearing  crankehaft  with 
felt  washers  protecting  the  bearings  from  the 
projections  of  oil 


*   6%  ■  i  i 

 1  p7D 

..... 

1 

\//// 

Fig.  20— Left— Illustrating  the  angle  of  cam 
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Fig.  23 — In  th«  two  position*  Illustrated  the  effort  of  Inertia  acta 
on  the  erankpln.  Fig.  24— Illustrating  the  crankshaft  offset  In  re- 
lation to  the  axee  of  the  cylinders.  When  the  pistons  ara  light  It 
la  desirable  to  offset  aa  much  ae  suitable  for  an  equal  distribution 
of  the  efforts  at  8,300  r.p.m. 


fee  ted  by  centrifugal  force.    In  this  case  P,-.  the  greatest 


v  — 


p  =  M  X  V 
R 

M  being  the  mass  of  the  piston  and  of  the  connecting-rod  or 
their  weight  G  divided  by  g  we  obtain 

11  =  .° 

e 

v  being  the  circumferential  speed  of  the  crankpin,  or 
*  X  2R  _  *x _R 
6<f~  30 

R  being  the  radius  of  the  crankpin.  It  may  be  found  that 
the  effort  Pe  becomes  greater  than  the  effort  P*  of  the  ex- 
plosion and  if  that  is  the  case  it  is  necessary  to  design  the 
crankshaft  with  the  effort  Pr. 

Effect  of  Offset  Crankshaft 

The  question  of  the  offset  of  the  center  of  the  crankshaft 
in  relation  to  the  axis  of  the  cylinders.  Fig.  24,  has  its  im- 
portance in  this  case.  The  lateral  efforts  on  the  cylinder 
walls  are  exercised  regularly  on  the  two  opposite  walls,  ex- 
cept at  the  moment  of  explosion,  when  the  efforts  are  bal- 
anced. P*  acts  downwards  and  Pr  upwards.  In  this  particular 
case  it  is  necessary  to  offset  in  the  contrary  direction,  but 
only  slightly  and  for  very  high  speeds.  But  as  the  motor 
operates  comparatively  rarely  at  its  highest  speed,  it  is  not 
necessary  to  offset  if  the  pistons  are  relatively  heavy.  On 
the  other  hand,  when  the  pistons  are  light  it  is  advisable  to 
offset  as  much  as  suitable  for  an  equal  distribution  of  the 
efforts  at  2,500  revolutions.  Either  above  or  below  satisfac- 
tory results  are  not  obtained. 

In  modern  motors  the  wristpin  is  preferably  fixed  in  the 
connecting-rod  and  mobile  in  the  piston,  according  to  the  gen- 
eral American  practice.  This  gives  a  greater  bearing  sur- 
face and  facilitates  the  lubrication.  The  following  formulae 
dealing  with  the  wristpin  have  not  changed  to  any  great  ex- 
tent from  those  applied  to  the  older  types  of  motors. 

The  bending  moment  is  considered  as  M,  Fig.  25, 

and  the  tensile  strength  of  the  metal  s,  when  W  is  the 
moment  of  resistance  of  the  section. 

.=  1=  420  to  560  pounds  per  square  inch. 

w 


As  to 


the 
to  axis 


For  the  lubrication  we  adopt  a  coefficient 

p/  =.  2,100  to  2,400  pounds  per  square  inch 
if  F  is  the  surface  to  be  lubricated. 

F  =  2(dXl) 

s  =  £  =  2,100  to  2,400  pounds  per  square  inch. 

The  connecting-rod  should  be  made  as  light  as 
order  to  reduce  the  mass  of  the  moving  parts, 
length,  it  is  advisable  not  to  reduce  to  too  great  i 
ratio  length  of  rod  to  stroke  of  motor. 

If  L  is  the  length  of  the  connecting-rod  from 
and  C  the  stroke  of  the  motor  we  can  adopt 
L/C  =  4/,  to  3.5/,. 
In  ordinary  construction  we  adopt 

L/C  -  4.2/,  to  4.5/.. 

Stresses  in  Connecting-Rod 

The  connecting-rod  has  to  be  calculated  under  simple 
pression  and  bending  by  compression.    Very  often  the  con 
necting-rods  are  tubular  with  a  cylindrical  boring  and  the 
exterior  slightly  conical.    The  central  section  F  —  F  has  to 
be  calculated.    Under  simple  compression  the  calculation  is 
as  follows,  F  being  the  surface. 

For  the  double  T  section: 

F=(BXH)  +  (bXh) 

«=  £-=  16,600  to  17.500 


This  is  calculated  for  racing  motors,  while  for  ordinary 
motors  it  is  13,000  to  15,000  pounds.  For  circular  section* 
the  Rflme  values  are  adopted.  The  margin  of  safety  under 
bending  by  compression  is  calculated  according  to  the  ex- 
ample shown  in  Fig.  27  and  the  formula 
_  0<E  X  J 
P.  XL' 

M  is  the  co-efficient  of  safety; 

E  the  modulus  of  elasticity; 

J  the  moment  of  inertia,  axis  B  —  B,  Fig.  26; 

Pj-  the  stress  on  the  connecting-rod,  and 

L  the  length  measured  as  shown  in  Fig.  26. 

The  co-efficient  M  is  chosen  between  3.5  and  4  for  high 
speed  motors,  while  for  ordinary  construction  it  may  be 
M  -  4.2  to  6.  The  steels  employed  for  the  connecting-rods 
of  high-efficiency  motors  have  a  tensile  strength  of  104.000 
to  130,000  pounds  per  square  inch  and  an  elasticity  of  12  to 
14  per  cent  They  are  completely  machined,  whereas  milder 
steels  are  employed  for  ordinary  motors  and  are  generally 

Delivery  of  Oil  Pump 

Different  methods  of  lubrication  are  adopted.  The  old 
type  splash  system  has  been  abandoned  completely.  Gen- 
erally, a  pump  is  used,  delivering  the  oil  under  pressure 
through  the  hollow  crankshaft,  or  maintaining  a  constant 
level.  For  a  motor  having  plain  main  bearings  the  most 
simple  method  is  to  lubricate  under  pressure,  with  a  direct 
feed  to  each  bearing;  the  crankshaft  being  bored,  with  an 
oil  passage  opposite  each  bearing;  the  flow  of  oil  to  the  wrist- 
pins  is  a  simple  matter.  For  this  good  results  can  be  ob- 
tained by  a  pump  delivery  of  oil  to  troughs  under  each  bear- 
ing. Delivery  to  the  connecting-rod  lower-ends  is  either  by 
means  of  circular  grooves  at  the  side  of  the  main  bearings, 
or  by  means  of  dippers  and  a  constant  level  trough  under 
each  rod. 

The  output  of  the  oil  pump  for  a  high-efficiency,  four-cyl- 
inder motor  of  70  millimeters  bore  should  be  about  20  quart? 
per  minute.  For  a  motor  of  100  millimeters  bore  the  de- 
livery should  be  35  quarts.  Older  type  motors  which  did  not 
run  beyond  1,700  r.p.m.  had  pumps  delivering  6  to  10  quart* 
The  most  commonly  employed  gear  pumps  have  a  delivery  V 
in  liters  per  minute. 

V  =  Mx2XNXFxh,  when 
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is  the  number  of  revolutions  above  500; 

N  —  the  number  of  teeth  of  each  pinion,  8  to  12; 

P.as  the  surface  of  the  hollow  of  one  tooth,  see  Fig.  28; 

h  —  the  height  of  a  tooth  .75  to  1.5  inches. 

The  metric  pitch  is  2.5  to  3.5. 

Conclusions 

This  type  of  motor  is  almost  invariably  cooled  by  means 
of  a  water  pump  running  at  the  motor  speed.  It  is  generally 
coupled  up  with  the  magneto,  though  sometimes  placed  on 
the  opposite  side. 

Certain  manufacturers  have  produced  small,  high-efficiency 
motors  with  thermo-syphon  cooling;  but  the  water  pipes  must 
be  of  considerable  diameter  and  a  great  quantity  of  water 
must  be  carried  round  the  cylinders.  It  may  be  considered 
that  the  maximum  for  thermo-syphon  is  a  four-cylinder  mo- 
tor of  66  millimeters,  or  2  1-2  inches  bore  for  which  V,  =  65 
quarts. 

Some  High-Efficiency  Sixes 

With  the  exception  of  very  small  motors,  the  exhaust  and 
intake  manifolds  are  independent  of  the  cylinder  casting. 
For  the  intake  this  is  necessary  on  account  of  the  large  diam- 
eter of  the  pipe,  and  for  the  exhaust  on  account  of  the  ex- 
cessive heat  which  would  be  retained.  Very  few  high-effi- 
ciency motors  have  the  intake  manifold  cast  with  the  cylin- 
ders, even  when  the  motor  is  of  small  dimensions. 

Up  to  the  present  it  is  the  four-cylinder  motor  which  has 
given  the  best  results  as  a  high-efficiency  type.  From  a  mo- 
tor with  four  cylinders  of  really  very  small  diameter  it  is 
possible  to  obtain  very  high  power.  Nevertheless,  a  small 
number  of  manufacturers  have  produced  high-efficiency,  six- 
cylinder  models.  The  main  principles  which  govern  the 
four-cylinders  apply  to  the  sixes,  and  where  these  principles 
have  been  understood  thoroughly  the  difficulties  which  were 
met  with  in  the  early  models  have  been  avoided.  In  the  de- 
sign of  the  gas  passages  the  only  change  is  one  of  diameter. 


Fig.  25 — Layout  of  wrlstpln  for  calculating  bending  moment.  Fig. 
2* — How  the  connecting-rod  la  meaeured  for  calculating  the  margin 
of  safety.  Fig.  27 — Diagrammatic  llluetratlon  of  principle  followed 
In  calculating  margin  of  safety  In  connecting  rod  bending  under 
compression.  Fig.  28 — F  la  the  surface  of  the  hollow  In  one  tooth 
of  the  gear  used  In  an  oil  pump 

Both  camshafts  and  crankshafts  have  to  be  strengthened  for 
the  high-efficiency  six  in  the  same  proportion  as  for  the  high- 
efficiency  four. 


A  One-Man  Ambulance  for  the  Injured  Car 


A  SIMPLE  device  for  towing  a  disabled  car  which  may  be 
operated  by  one  man,  under  all  conditions  and  irrespec- 
tive of  which  of  the  car's  wheels  may  be  affected,  is  in  use 
by  the  Erwin  Greer  Automobile  Co.,  Chicago,  III.  It  con- 
sists of  two  lengths  of  T-section  iron,  12  feet  long,  bent  at  an 
angle  of  about  10  degrees  at  a  distance  of  2  feet  from  one  end. 
The  other  end  of  each  length  has  hooks  bent  on  it  to  enable 
it  to  engage  either  front  or  rear  axle,  as  required.  As  long 
as  there  are  two  wheels  on  either  end  of  the  car  to  be  towed, 
the  device  may  be  used. 

The  object  of  the  bend  is  to  allow  the  towed  car  to  ride  as 
near  level  as  possible,  while  the  ends  of  the  T  lengths  may  be 


anchored  to  the  frame  of  the  towing  machine,  as  shown  in 
the  accompanying  illustration.  It  is  very  simple  to  attach 
the  device,  which  may  be  easily  made. 

If  one  of  the  rear  wheels  of  a  damaged  car  is  useless,  the 
T  lengths  are  hooked  over  the  rear  axle  and  the  car  towed  in 
backwards.  In  this  case  it  is  necessary  to  block  the  steering 
gear  so  that  the  wheels  will  not  deviate  from  a  straight 
course.  When  a  front  wheel  is  affected,  blocking  the  steering 
gear  is  unnecessary  as  the  device  is  designed  to  hold  the 
wheel  or  wheels  nearest  it  clear  of  the  roadway,  literally  con- 
verting the  towed  machine  into  a  two-wheeled  cart,  only  the 
wheels  farthest  from  the  towing  car  touching  the  ground. 


Illustrating  the  uae  of  ths  one-man  ambulance  for  towing  a  disabled  car  to  the  repair  shop,  aa  used  by  the  Erwin  Greer  Automobile  Co., 

Chicago,  III.,  the  front  wheel  of  the  towed  car  being  lifted  from  the  ground 
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77ie  Engineers  '  Forum 


Takes  Exception  to  Lieut.  Bryan's  Recommendation 
of  Low-Test,  Easily- Vaporized  Oil— Claims  Such  Oil 
Makes  Mixture  Over-Rich,  Causing  Loss  of  Power 


By  Chas.  E.  Duryea, 


PHILADELPHIA,  PA.-Kditor  Thk  Automobile :— The 
article  on  oil  by  Lieutenant  G.  S.  Bryan,  in  The  Auto- 
mobile  for  March  25,  contains  a  lot  of  Rood  meat  but 
also  some  errors.  What  he  says  about  the  temperature  of 
cylinder  walls  is  probably  true  but,  unfortunately,  it  is  not 
possible  to  run  an  engine  without  a  piston  and  it  is  the  piston 
that  gets  hottest  and  it*  effect  must  1*  taken  into  account. 


the  Proper  Oil  Teat 
It  will  need  no  argument  to  convince  the  reader  that,  ex- 
cept in  some  special  shapes  of  engines,  the  center  of  the 
piston  head  is  the  hottest  place  in  the  motor.  The  cylinder 
head  center,  even  if  air-cooled,  gets  some  cooling  from  the 
air  but  the  piston  head  gets  very  little  cooling  from  the 
confined  in  the  crankcase.  Its  heat  must  pass  to  the 
walls  and  through  the  oil  film  to  the  cylinder  walls. 
And  it  is  the  heat  of  the  piston  walls  near  its  head  that 
makes  the  trouble.  How  hot  this  is  I  do  not  know  but  I  can 
tell  how  to  find  out  the  proper  oil  test  required.  Work  the 
engine  as  hard  as  possible,  as,  for  example,  in  hill  climbing 
and  then  listen  for  pounding.  Try  adjusting  the  mixture 
and  spark  so  as  to  be  sure  it  is  not  due  to  pre-ignition.  Hav- 
ing eliminated  these  possibilities,  it  may  be  accepted  as  cer- 
tain that  the  piston  runs  onto  a  dry  surface  at  the  top  of 
the  stroke  and  this  added  friction  is  what  causes  the  pound- 
ing. Now  give  the  engine  a  shot  of  oil  from  a  hand  pump 
or  feed  a  little  into  the  intake  pipe  and  see  if  the  pounding 
stops.  It  most  probably  will.  This  proves  that  the  trouble 
is  lack  of  oil  and  that  the  oil  is  not  of  high  enough  fire  test 
or  there  is  not  enough  of  it. 


Effects  of  Different  Oils 

Next,  compare  the  quantity  needed  to  run  the  engine  with 
full  power  and  free  from  this  pounding.  In  my  run  of  1,000 
miles  in  10  days  accompanying  the  New  York  to  Boston  run 
of  1902,  I  took  only  1  gallon  of  800  fire  test  Duryaoyl  with 
me  besides  having  the  cylinder  cups  and  crankcase  filled  as 
usual.  This  gallon  of  oil  carried  my  three-cylinder  4  1-2  by 
4  1-2  engine  from  Reading,  Pa.,  to  New  York  City  via  Bos- 
ton, 750  miles,  with  perfect  lubrication  although  I  had  fre- 
quent altercations  with  the  contestants  as  I  passed  them  all 
twice  daily.  To  get  back  to  Reading,  150  miles,  I  had  to 
buy  1  1-2,  gallons  of  such  oils  as  were  to  be  found  at  the 
garages  and  then  had  to  nurse  the  engine  to  prevent  over- 
heating and  pounding.  The  last  half-gallon  secured  at  Phil- 
adelphia was  Duryaoyl  and  the  way  we  took  the  Pennsylvania 
hills  after  that  proved  the  engine  not  pounding  because  of 
carbon  but  all  right  with  proper  oil.  Tests  like  this  are  not 
hard  to  make.  On  the  same  run  was  Wally  Owen  with  a 
Ga&mobile  of  same  bore  and  stroke  and  number  of  cylinders 
and  he  used  more  oil  each  day  than  I  carried. 

Another  error  is  that  the  lubricating  oil  must  vaporize  if 
mixed  with  the  fuel.    This  is  impossible.    The  air 


through  a  carbureter  is  so  nearly  saturated  with  the  vapor 
of  gasoline  that  nothing  heavier  can  be  vaporized.  And  if 
vaporized  the  lubricating  oil  would  never  "condense  on  the 
walls"  for  the  walls  and  cylinder  are  hot  and  tend  to  further 
vaporize.  Just  the  reverse  is  necessary  and  the  fact.  The 
oil  is  dissolved  in  the  gasoline  and  as  the  gasoline  is  sprayed 
each  small  globule  of  liquid  carries  its  proportion  of  oil.  The 
gasoline  turns  to  vapor  by  losing  from  its  outside  until  noth- 
ing but  the  oil  is  left  in  the  tiniest  globule  imaginable.  But  it 
is  oil  just  the  same  as  ever  and  it  oils  everything  with  which 
it  comes  in  contact.  Compare  some  of  this  oil  taken  from 
the  crankcase  with  some  before  mixing  with  the  fuel  and 
no  difference  is  apparent. 


iU suits  with  l.ow-TvHt 

Users  who  wish  success  with  this  mixture  method  of  oil 
ing  should  be  particularly  careful  to  get  oil  that  does  not 
vaporize  at  any  temperature  likely  to  be  found  in  the  crank- 
case or  transfer  passages  because  if  a  low-test  oil  is  used  it 
may  get  hot  enough  to  vaporize  and  this  would  make  the 
charge  over-rich  and  make  the  engine  miss  and  lose  power. 
Reducing  the  amount  of  gasoline  by  readjusting  the  car- 
bureter will,  of  course,  help  a  little  but  a  few  misses  permit 
the  engine  to  cool  down  below  the  critical  vaporizing  point 
and  then  the  carbureter  must  be  opened  once  more. 

Argument  for  Two-Cycle.  Air-Cooled  Motor 

Many  a  perfectly  good  two-cycle  motor  has  been  blamed 
because  the  cheap  low-test  oil  fed  into  its  crankcase  turned 
into  vapor  and  interfered  with  its  carbureter  action.  If  the 
Lieutenant  had  fought  his  car  for  the  biggest  part  of  24 
hours,  covering  "5  miles  and  torn  out,  cleaned,  and  put  back 
both  the  electric  and  gasoline  systems  before  discovering  that 
the  trouble  was  with  the  oil.  as  I  once  did,  he  would  be  more 
careful  how  he  advises  people  to  select  "an  oil  that  has  a 
low  flash  test  and  is  easily  vaporized." 

I  am  pleased  to  see  dissertations  on  oils.    If  users  knew 
more  about  oils  they  would  favor  the  high-heat,  high-econ- 
omy, air-cooled  motor  instead  of  bothering  with  the  water- 
type  with  its  plumbing  system  and  its  blankets  for 
se— Chas.  E.  Ditiyea,  Consulting  Engineer. 

Favors  Front  Radiator  in  Peace — Dash 
Position  for  War 

BUFFALO,  N.  Y. — Editor  The  Automobile  —  Th.  -  
munitions  appearing  in  the  Engineers'  Fo^  for 
April  22  in  defense  of  placing  the  radiator  in  front  of  the 

v " K  111  e  o»»nno»ra  position,  seem  to  m» 
particularly  sensible.  For  example,  Mr.  Huff  point*  out  that 
while  radiator  protection  is  a  highly  important  consideration 


I 

♦ 


Digitized  by  Google 


April  29,  1915 


THE  AUTOMOBILE 


757 


in  designing  a  c»r  or  motor  truck  for  use  in  warfare,  for 
ordinary  conditions  in  our  peaceful  country  there  are  com- 
paratively few  cases  of  punctured  radiators  due  to  the  ex- 
posed  position  of  the  cooling  reservoir.  Also,  in  this  connec- 
tion, Mr.  Younger  brought  out  a  very  good  point  when  he 
said  that  something  must  be  placed  in  front  of  the  car  or 
truck  to  bear  the  brunt  of  a  collision  affecting  this  part  of 
the  vehicle,  and,  if  only  a  thin  sheet  steel  hood  or  bonnet  is 
offered  as  resistance  to  the  impact,  the  obstacle  will  be  driven 
in  on  the  motor,  a  much  more  important  part  and  more  dif- 
ficult and  expensive  to  repair. 

What  About  Heat  in  Summer? 

I  have  frequently  endeavored  to  understand  the  mental 
attitude  of  the  designer  who  placed  the  radiator  at  the  dash, 
behind  the  motor,  apparently  with  the  idea  of  greater  pro- 
tection and  improved  appearance,  but  there  are  so  many 
advantages  in  the  favor  of  the  front  location  that  I  have  been 
utterly  unable  to  do  so.  Mr.  Morrison,  for  example,  claims 
as  an  advantage  of  the  dashboard  position  that  in  cold 
weather  the  heat  from  the  radiator  could  be  used  to  warm 
the  front  section  of  the  car.  I  would  like  to  know  how  much 
of  an  advantage  the  slight  heat  obtained  in  this  manner  would 
be  when  the  driver  thinks  of  the  possibilities  of  a  blistering 


hot  day  in  summer  with  this  little  amateur  furnace  toasting 
his  toes,  for  the  almost  imperceptible  heat  obtained  in  winter 
would  be  considerably  multiplied  in  hot  weather. 

Mr.  Morrison's  contention  that  the  location  of  the  radiator 
behind  the  motor  presents  no  great  engineering  or  con- 
structional difficulties  is  reasonable  enough,  but,  by  all  means, 
why  bother  with  it  at  all  since  the  only  real  argument  in  its 
favor,  from  an  engineering  standpoint  is  that  it  permits  of 
more  perfect  stream  lines  with  a  corresponding  reduction 
in  the  wind  resistance?  As  to  the  improvement  in  appear- 
ance with  the  use  of  a  dashboard  radiator  and  its  resulting 
sloping  hood,  opinions  are  far  too  divided  on  this  subject  for 
me  to  even  venture  a  conjecture  as  to  the  possible  verdict  of 
the  public,  which  is,  after  all,  the  great  deciding  force  in 
matters  of  this  kind. 

Accessibility  Greatest  with  Front  Location 

As  regards  accessibility,  it  seems  to  me  that  everything 
is  in  favor  of  the  front  location,  whereas  with  the  dashboard 
type,  the  radiating  surface  must  be  larger,  to  compensate 
for  its  position  behind  the  warm  motor  and  away  from  the 
cooler  air  outside  the  hood,  and  repairs  would  be  more 
difficult  and  expensive,  to  say  nothing  of  the  increased  cost 
of  manufacture.— R.  E.  Burrows,  M.K. 


Recent  Court  Decisions — Words  and  Phrases 

By  George  F.  Kaiser 


T7I  ROM  time  to  t  ime  words  and  phrases  come  up  in  connec- 
tion  with  the  automobile  trade,  the  meaning  of  which 
i»  important,  but  not  generally  known,  as  for  instance — 
Fully  Equipped,  Unfair  Competition,  Restraint  of  Trade  and 
Buildings  Used  Exclusively  for  Residence  Purposes. 

In  a  recent  case  decided  in  the  Canadian  Courts,  it  was 
held  that  Fully  Equipped,  as  used  in  an  automobile  contract, 
could  not  be  construed  to  bind  the  manufacturer  of  an  auto- 
mobile to  furnish  non-skid  tires. 

Suit  arose  on  an  automobile  contract  and  the  point  was 
raised  that  as  the  car  was  to  be  delivered  fully  equipped,  the 
buyer  would  not  have  to  accept  delivery  if  plain  tread  tires 
were  furnished  as  part  of  the  equipment. 

The  court  decided,  however,  that  an  automobile  might  be 
fully  equipped  with  plain  tires  in  view  of  the  fact  that  it 
was  shown  by  parole  evidence  that,  according  to  the  usage 
of  trade,  plain  tires,  and  not  tires  of  a  more  expensive  char- 
acter, were  meant  by  that  expression.— Halifax  Automobile 
Co.  vi.  Redden,  4K  ,V.  .S*.  (Novo  .Sroliii).  20. 

Restraint  of  Trade 

Whether  or  not  there  was  a  Restraint  of  Trade  was  the 
point  in  issue  in  another  late  case.  An  agreement  had  been 
made  by  one  partner  to  sell  out  his  interest  in  a  hack  line. 
He  stipulated  that  he  would  not  operate  a  competing  line  as 
long  as  the  buyer  continued  in  business. 

The  court  decided  that  this  agreement  was  not  one  in 
restraint  of  trade  and  when  the  seller  started  in  business 
agBin  in  competition  with  the  persons  with  whom  he  had 
made  the  contract,  the  latter  were  entitled  to  an  injunction 
and  damages. 

The  court  said:  "Contracts  in  partial  restraint  of  trade 
are  now  generally  upheld  as  valid  when  they  are  agreements 
by  a  seller  of  a  business  not  to  compete  with  the  buyer  in 
such  a  way  as  to  decrease  the  value  of  a  business;  by  a  retir 
ing  partner  not  to  compete  with  the  firm;  by  a  retiring  part- 
ner not  to  do  anything  to  hinder  the  business  of  the  partner- 
nership;  by  an  assistant  or  agent  not  to  compete  with  hi* 
master  or  his  employer  after  the  expiration  of  his  term  of 
service;  by  the  buyer  of  property  not  to  use  it  in  competi- 


tion with  the  business  retained  by  the  seller,  or  an  agreement 
made  by  the  lesser  of  property  not  to  use  it  in  competition 
with  the  business  of  the  lessee."— Niekell  >'*■  Johnson.  172 
S.   W.  (.Kentucky). 

Buildings  Exclusively  for  Residences 

The  meaning  of  the  words  Buildings  Used  Exclusively  for 
Residence  Purposes  in  a  city  ordinance  was  recently  deter- 
mined by  the  highest  court  of  Illinois. 

A  dealer  applied  for  a  writ  of  mandamus  against  the 
village  of  Oak  Park  to  compel  it  to  grant  him  a  permit  to 
build  an  automobile  garage  and  salesroom.  He  was  at  first 
successful  in  his  application,  but  the  Supreme  Court  of 
Illinois  on  appeal  reversed  the  case  and  held  that  he  was  not 
entitled  to  relief. 

An  Oak  Park  ordinance  provided  that  "it  shall  not  bo 
lawful  for  any  person  or  corporation  to  locate,  build,  con- 
struct or  maintain  in  the  village  of  Oak  Park  on  any  site 
where  two-thirds  of  the  buildings  within  a  radius  of  500 
feet  of  the  proposed  site  are  'used  exclusively  for  reiidenre 
Iturftoici'  a  building  for  a  public  automobile  garage  without 
the  written  consent  of  a  majonity  of  the  property  owners, 
according  to  frontage,  within  a  radius  of  500  feet  of  the 
proposed  site  of  the  building." 

The  dealer  could  not  get  the  necessary  number  of  consents 
and  attacked  the  ordinance  on  the  ground  that  it  was  void, 
unreasonable,  arbitrary,  unnecessary  and  prohibitive. 

There  wire  thirty-eight  buildings  used  for  residence  pur- 
poses, eight  business  buildings,  one  public  garage,  one  church, 
three  private  barns  and  twelve  private  garages  within  the 
500  feet  radius. 

The  Supreme  Court  said  that  in  construing  the  words 
Buildings  Used  Exclusively  for  Residence  Purposes,  the 
private  garages  used  in  connection  with  the  residences  would 
not  prevent  the  residence  buildings  from  being  counted  as 
exclusive  residences  and  that  therefore  two-thirds  of  the 
buildings  within  the  radius  would  have  to  be  counted  as 
residential  buildings.  As  the  ordinance  was  held  reasonable 
and  valid,  decision  wsb  rendered  in  favor  of  the  village. — 
Keller  v*.  Village  of  Oak  Park.  107  .V.  E.  (Illinoij,),  636. 
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Herrmann  Eight  Uses  Splash  Oiling 

Two  Berling  Magnetos  Set  at  90  Degrees  Furnish 
Ignition — Other  Types  Easily  Fitted — Thermo-Syphon 
Cooling— Cylinders  Are  Offset — Valves  Set  at  an  Angle 

cylinders  which  they  serve,  thus  bringing:  the  lower  ends 
further  from  the  cylinders  than  the  valve  heads  and  al- 
lowing a  straight  upward  thrust  on  the  valves  from  the 
cams.    This  construction  therefore  does  away  with  any 
intervening  rockers  between  cams  and  tappets,  and  at 
the  same  time  the  valve  heads  are  close  to  the  cylinder?, 
requiring  no  larger  valve  pockets  than  would  be  neces- 
sary if  they  were  straight-acting  val%'es.    Of  course, 
the  valves  might  still  be  made  to  act  from  the  camshaft 
direct  by  locating  them  parallel  to  the  centerline  of  the 
cylinders  but   further  out.     This,  however,  would 
lengthen  the  valve  pockets,  increase  the  amount  of 
metal  and  consequently  increase  the  weight  of  the 
engine.    There  would  also  be  less  room  in  the  V  be- 
tween the  two  sets  of  cylinders. 

These  valves  seat  at  a  alight  angle  to  the  horizontal, 
but  this,  as  well  as  the  drilling  at  the  angle  are  simple 
machine  jobs.  The  valves  have  an  overall  diameter  of 
1  1-4  inches  and  a  clear  opening  of  1  1-8-inches,  and  the 
springs  and  adjusting  nuts  are  readily  reached  through 
the  plates  in  the  V.  This  method  of  actuating  the  valve.* 
is  unquestionably  the  simplest  that  could  be  devised,  and 
the  attendant  reduction  of  moving  parts  with  the  in- 
cidental lost  motion,  however  slight,  connected  with  same, 
is  a  commendable  feature,  especially  for  a  small  motor 
of  this  kind. 

Two  Magnetos  Used 

The  Herrmann  engine  is  probably  one  of  the  first  la 
use  magneto  ignition  and  the  sparking  function  is  pro- 
vided for  by  two  Berling  magnetos,  one  at  either  end  of 
a  cross  shaft  at  the  front  of  the  engine.    The  drive  for 
this  shaft  is  at  its  center  by  a  spiral  gear  connection 
with  the  camshaft  gear.   This  makes  a  very  symmetrica! 
construction,  and  each  magneto  serves  its  own  set  of  four 
cylinders,  it  being  possible  to  drive  them  at  engine  speed 
in  such  a  system.    It  is  only  necessary  to  set  them  at  S*<> 
degrees  to  each  other  when  the  action  of  each  is  the  same  a.* 
for  a  four-cylinder  engine.    But,  should  the  customer  not 
desire  this  kind  of  ignition,  the  Herrmann  concern  points  out 
that  since  the  bracket  carrying  the  two  magnetos  and  their 
drive  is  mounted  on  the  gear  cover,  it  can  be  removed  without 
disturbing  the  engine  construction,  and  whatever  type  of 
ignition  required  fitted  in  its  stead.    This  allows  a  very 
flexible  design. 

The  timing  gears  themselves  are  spirally  cut  and  com- 
pletely housed  at  the  front. 

Thermo-Syphon  Cooling 

Cooling  is  by  thermo-syphon,  which  finds  its  most  efficient 
use  in  the  eight-cylinder  engine  due  to  the  peculiarities  of 
design  which  lend  themselves  most  successfully  to  the  free 
flow  of  the  cooling  water.  In  this  respect,  the  Herrmann  en- 
gine seems  very  well  designed,  for  the  water  spaces  are 
unusually  large  for  a  small  engine,  providing  good  jacketing 
of  the  valve  pockets  and  upper  part  of  the  valve  stems.  The 
water  outlets  connect  to  the  inner  upper  edge  of  the  cylinders, 
which  point  is  the  highest  in  the  cylinders. 

The  Detroit  concern  is  among  the  first  to  employ  splash 


Part  section  through  eight-cylinder  Herrmann  motor,  showing  accessl 
blllty  of  valvei 

THE  HERRMANN  ENGINEERING  CO.,  Detroit,  Mich., 
has  placed  before  the  public  an  eight-cylinder  motor 
of  moderate  size  which  develops  35  horsepower  at 
2,000  r.p.m.  It  has  a  bore  of  2  1-2  inches  and  the  Btroke  is 
4  inches,  giving  a  ratio  of  1.0,  and  a  piston  displacement  of 
166.7  cubic  inches.  Two  magnetos  are  used  and  lubrication 
is  by  splash.    Cooling  is  by  thermo-syphon. 

Cylinders  Are  Offset 

The  new  member  of  the  eight-cylinder  clan  has  several 
noteworthy  features,  but  it  adheres  in  the  main  to  generally- 
accepted  good  practice.  The  cylinders  are  cast  in  blocks  of 
four  and  arranged  in  the  usual  V  form,  but  they  are  offset 
sufficiently  to  allow  the  connecting-rods  to  be  placed  side  by 
side  in  pairs  on  each  crank  bearing.  The  cylinder  heads  are 
removable,  and  the  crankcase  is  made  entirely  of  aluminum 
with  no  part  of  it  integral  with  the  cylinders.  Split  hori- 
zontally into  two  sections,  it  conforms  very  closely  to  average 
practice. 

The  single  camshaft,  carried  directly  above  the  crankshaft 
on  two  bearings,  has  sixteen  integral  cams,  which  bear 
directly  upon  the  valve  tappets.  To  make  this  possible,  the 
valves  are  positioned  at  a  slight  angle  to  the  centerline  of  the 
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oiling  for  an  eight,  and  in  this  design  claims  to  take  care  of 
the  lubrication  problem  simply  and  effectively.  There  is  a 
plunger  pump  feeding  oil  from  the  oil  base  to  the  connecting- 
rod  troughs,  and  from  these  it  is  sent  up  into  the  cylinders 
and  to  the  main  bearings  by  splash.  This  system  is  claimed 
by  the  maker  to  work  out  very  satisfactorily  in  practice. 

Single  Carbureter  Employed 

The  intake  manifolding  is  arranged  in  bridge  fashion. 
That  is  the  design  calls  for  a  single  carbureter  with  a  vertical 
outlet,  which  is  hung  below  the  cross  manifold  that  connects 
to  each  set  of  cylinders. 

The  engine  is  furnished  with  or  without  a  bell  housing  to 
take  a  gearset,  and  when  the  unit  power-plant  feature  is  re- 
quired, the  housing  can  be  cut  out  wherever  the  customer  de- 
sires to  put  the  motor-generator,  providing  electric  cranking 
and  lighting  are  to  be  fitted. 

Following  are  the  important  dimensions,  supplementing 
those  already  given: 

'  r  ink-haft  beirtng*— 

Front — I'j  Inch  diameter  by  *\  Inches  length. 
Rear — 1 Inch  diameter  by  31,  Inches  length, 
i '<it.oectiriK-n.il  bearings — 

1      Inch  illatnrter  by  l\  Inch  long  (two  per  crank), 
'.imxhaft  hearings — 
front — IS  Inch  diameter  by  2<-;,  inch**  length. 
Hear — 15  l*  Inch  diameter  hy  2  9  16  inch**  length. 
1.4-riKth  from  front  of  magneto  to  end  of  c\  Under*  ( hood  length) 
.3  In. 

Overall  height— 19  inches. 
Overall  width — lb  inch** 


Horsepower  curve  of  Herrmann  eight-cylinder  motor 

The  accompanying  illustrations  show  the  motor  in  section 
and  also  the  horsepower  curve,  which  as  already  stated,  indi- 
cates that  the  motor  develops  35  horsepower  on  the  block  at  a 
speed  of  2,000  revolutions  per  minute.  The  motor  section 
shows  the  bridge  type  of  manifold  used  with  the  vertical  con- 
nection for  the  single  carbureter.  It  also  illustrates  the  ac- 
cessibility of  the  valves  through  the  cover  plates. 


New  Engineering  Building  for  Schebler  Plant 


Engineering  building  now  in  course  of  construction  as  an  addition 
to  the  plant  of  Wheeler  <&  Schebler.  Indianapolis,  Ind. 


Lancia  car  which  la  now  on  Its  way  to  San  Francisco  on  a  trans- 
continental test  of  Oresdnaught  tires.  Three  extrs  shoes  are 
carried.  Note  tackle  on  fender  for  rough  road  work  and  special 
cross-country  type  of  body 


INDIANAPOLIS.  IND.,  April  24—  Wheeler  &  Schebler. 
makers  of  the  Schebler  carbureter,  have  under  construc- 
tion a  two-story,  30  by  70-foot  addition  to  their  plant  which 
will  be  used  for  engineering  purposes.  The  structure  will 
increase  the  floorspace  of  the  factory,  which  is  already  over 
300,000  square  feet,  by  about  4,200  square  feet  and  will  con- 
tain the  engineering  offices,  drafting  room,  laboratory,  ex- 
perimental machine  and  pattern  shops  on  the  second  floor. 
The  first  floor  will  be  the  testing  laboratory,  refrigerating 
plant,  test  car  and  experimental  car  garage.  About  eighteen 
men  will  be  employed  in  the  building,  which  will  soon  be 
completed. 

Start  Transcontinental  j  Test  for 
Dreadnaught  Tires 

t>  Al.TIMOKK.  Ml).,  April  24— The  Dreadnaught  Tire  & 
Rubber  Co.,  this  city,  has  started  a  Lancia  car  equipped 
with  its  tires  on  a  10,000-mile  run  from  New  York  City  to 
San  Francisco.  Before  leaving  New  York,  the  tires  were 
inspected  and  marked  by  a  committee  which  will  re-examine 
them  on  the  return  of  the  car  from  its  journey  and  then 
make  a  report. 

The  interior  of  the  car  is  arranged  a  la  Pullman  sleeper, 
the  berth  being  suspended  from  the  roof,  though  leaving 
sufficient  room  above  for  the  long  rack  on  which  the  lighter 
luggage  is  carried.  No  tent  is  required,  the  tailboard  being 
very  long  and,  when  dropped  outward,  is  completely  covered 
by  a  single  curtain,  keeping  the  interior  snug  and  dry.  The 
company  guarantees  its  tires  for  7,500  miles  and  expects 
that  the  run  will  be  completed  on  the  original  casings. 
I).  LaPorte  is  in  charge  of  the  test  and  Harry  Goss  acts 
as  pilot. 

As  may  be  seen  in  the  accompanying  illustration,  the  out* 
side  of  the  car  is  fairly  covered  with  the  advertisements  of 
the  manufacturers  whose  equipment  and  supplies  are  used 
on  the  run. 


>y  Goo< 


760  THE   AUTOMOBILE  Ajwfl 


Fig.  1 — Wiring  diagram  ahowing  complete  layout  of  electrical  equipment  on  Little  four 

mi  mi  111  'ii.  i  ii  1  i  hp  'i'l'  urn  H  ;<  in     r   inn  mil  ;i     m  n  "i  mi  n 


rum- > 


Wants  Information  on  1910  Thomas 


EDITOR  The  Automobile: — I  have  a  1910  Model  M 
Thomas  car,  six-cylinder,  and  with  a  ho  re  of  4.25  and 
a  stroke  of  4.5.    What  is  the  proper  oil  level  in  the 
craiikcase  and  oil  chamber? 

2 —  How  do  you  put  the  oil  in  the  crankcase? 

I  have  had  trouble  with  the  oil  leaking  out  of  the  coupling 
between  the  gearset  and  the  clutch  and  I  plugged  the  hole  in 
the  shaft  from  the  gcarset  and  thus  stopping  the  flow  of  oil. 
Will  I  experience  any  trouble  by  doing  this? 

3 —  How  long  should  a  magneto  run  without  overhauling 
and  what  is  to  be  done  to  keep  a  magneto  in  first  class  con- 
dition? 

4 —  What  is  the  average  life  of  a  spark  plug? 

6 — I  am  using  a  Strombcrg  carbureter  and  when  I  throttle 
it  down  the  engine  stops;  when  it  is  speeded  up  to  20  miles 
per  hour,  it  skips  and  backfires  through  the  carbureter.  How 
can  I  remedy  this? 

I  find  on  climbing  hills,  the  engine  slows  down  and  does 
not  show  the  power  expected,  although  the  compression  is 
very  good. 

6 —  What  is  the  gear  reduction  and  what  speed  should  it 
show  when  in  good  mechanical  condition? 

7 —  What  is  the  best  oil  to  use  on  the  engine? 

8 —  Is  the  idea  of  putting  an  old  shoe  over  a  new  one  and 
sewing  both  together  feasible?  Does  it  take  more  power  to 
drive  a  car  so  equipped? 

Lynn,  Mass.  F.  J.  Hadden. 

— You  should  put  7  pints  of  oil  in  the  crankcase  between 
the  front  breathing  tube  on  the  left  side  of  the  motor  and  the 
rear  breathing  tube  on  the  same  side.  The  oil  is  placed  in  both 
these  tubes  above  the  left  side  of  the  motor,  toward  the  motor 
front  leg  and  left  side  of  motor  rear  leg.  The  top  is  a  funnel 
shaped  tube  with  a  screen  cap.  It  can  be  removed  by  pulling 
it  directly  off. 

2 —  This  is  answered  under  question  1  partly.  When  the 
oil  leaks  the  trouble  is  that  the  packing  either  at  the  front  or 
rear  end  of  the  main  driveshaft  is  worn  out.  The  packing  is 
worn  out  of  the  ring  thus  causing  the  leak.  Remove  the 
coupling,  take  off  the  packing  nut  and  repack  with  gcrlock  or 
candle  wicking.  If  oil  flows  from  the  crankshaft  into  the 
clutch,  plug  this  by  driving  a  piece  of  pine  wood  in  as  a 
wedge.   This  will  do  no  harm. 

3 —  A  magneto  will  run  through  an  indefinite  period  of 
years  without  overhauling.    There  are  many  which  have 


been  in  use  more  than  5  years  without  having  received  prac- 
tically any  attention  beyond  an  occasional  drop  of  oil.  To 
keep  a  magneto  in  first  class  condition  it  should  be  oiled  in 
accordance  with  the  maker's  directions  and  kept  scrupulously 

clean. 

4 — The  average  life  of  a  spark  plug  is  also  an  indefinite 
quantity  but  2  years  may  be  said  to  be  a  conservative  esti- 
mate. 

6 — From  what  you  state  it  is  evident  that  either  the  gaso- 
line line  is  clogged,  is  too  small  in  diameter,  or  bent  at  some 
point  so  that  a  sufficient  flow  of  gasoline  is  not  obtained  to 
give  the  carbureter  the  amount  necessary  to  supply  the  motor 
when  speeding  at  above  20  miles  per  hour. 

It  may  also  be  possible  that  the  float  mechanism  has  be- 
come disarranged  in  some  way  so  that  the  level  is  not  up  to 
the  correct  height.  This  would  also  cause  the  motor  to  stop 
when  throttled  down,  due  to  the  fact  that  since  the  gasoline 
level  is  not  up  to  the  correct  height  the  suction  is  not  sufficient 
to  lift  the  gasoline  from  this  lower  level  and  the  motor  would 
naturally  stop  for  lack  of  gas. 

6 —  The  gear  ratio  might  be  either  3.25  to  1;  3.5  to  1  or 
3.78  to  1.  You  can  determine  this  by  putting  a  chalk  mark 
on  the  fly  wheel,  jack  up  one  side  of  the  car,  put  a  chalk  mark 
on  the  tire  and  make  one  complete  revolution  of  the  motor. 
The  revolutions  of  the  rear  wheel  should  then  be  counted  and 
divided  by  two  since  the  action  of  the  differential  will 
multiply  the  throttle  of  the  wheel.  When  in  good  mechanical 
condition  this  car  is  capable  of  between  55  and  60  miles 
per  hour. 

7 —  The  best  oil  to  use  is  a  light  vacuum  grade. 

8 —  While  it  would  not  be  advisable  to  put  an  old  shoe  over 
a  new  one  and  sew  both  together,  it  is  a  very  good  scheme  to 
sew  two  old  ones  together.  While  a  certain  percentage  of 
more  power  is  required  to  operate  the  car  with  this  equip- 
ment than  with  a  single  tire,  it  will  no  doubt  result  in  a 
direct  saving  where  the  two  shoes  are  used. 

Removing  Wheel  from  Floating  Axle 

Editor  The  Automobile: — I  am  the  owner  of  a  1914  Moon 
five-passenger  touring  car.  The  right  hand  rear  brake  drum 
is  leaking  grease  which  has  worked  its  way  from  the  dif- 
ferential casing. 

Will  you  please  let  me  know  through  the  Rostrum  how  th« 
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rear  wheel  is  taken  off  the  axle  housing,  the  same  being  a 
Hooting  type? 

I  succeeded  in  withdrawing  the  axle,  but  do  not  understand 
how  the  wheel  should  be  removed. 

New  Orleans,  La.  J.  E.  Schknck. 

— The  six  nuts  on  the  live  axle  flange  which  bolts  to  the 
wheel  should  be  removed  and  then  the  live  axle  pulled  out. 
There  are  two  nuts  on  the  end  of  the  axle  tubing,  one  of 
which  is  a  locknut.  These  should  be  removed  and  the  wheels 
can  then  be  pulled  off.  There  are  annular  bearings  in  the 
wheel  and  they  come  off  with  it. 

Timing  When  Flywheel  Is  Unmarked 

Editor  The  Automobile:— Would  you  please  advise  me  in 
your  next  issue  the  valve  timing  of  a  Buick  model  16,  as  the 
flywheel  is  not  marked? 

2 — Can  you  advise  me  of  some  way  to  test  a  coil  which  is 
used  on  a  Buick  model  16? 

Defiance,  O.  J.  C.  Hanna. 

—The  valves  can  be  timed  as  follows:  Adjust  the  pushrods 
and  rocker  arms  to  obtain  the  clearance  of  .015-inch  be- 
tween the  end  of  the  rocker  arm  and  the  valve  stem,  with 
the  valve  lifter  roller  on  the  back  of  the  cam.  Then,  set 
the  camshaft  to  close  the  exhaust  valve  when  the  piston  is 
1-16-inch  past  the  upper  dead  center  and  to  open  the  inlet 
valve  when  the  piston  is  3-32-inch  past  upper  dead  center. 

2— Two  different  coils  are  used  on  the  model  16  Buick,  the 
Bemy  and  the  Splitdorf.  There  is  no  positive  way  to  test 
these  coils  except  to  see  that  the  primary  circuit  is  oil  right 
when  the  vibrator  works,  and  that  the  secondary  is  all  right 
by  obtaining  a  good  spark  on  short-circuiting  the  coil. 

Wiring  Diagram  of  Little  Four 

Editor  The  Automobile:—  Will  you  please  draw  a  sketch 
for  me  of  the  wiring  on  the  Little  car,  making  sure  to  note 
where  the  different  colored  wires  go  on  the  magneto? 

Winona,  Minn.  A.  Reader. 

— The  wiring  of  the  Little  car  is  shown  in  Fig.  1.  This 
is  a  complete  diagram  and  will  show  where  all  the  connections 
are  made. 

Adjustment  of  Type  B  Strom  berg 

Editor  The  Automobile:— Please  give  all  adjustments  for 
Model  B-3  Stromberg  carbureter. 

2 —  What  would  you  advise  to  use  to  clean  out  a  radiator 
that  seems  to  be  full  of  flaky  rust? 

3 —  Can  I  use  a  33  by  4  tire  on  a  32  by  3Vfc  clincher  rim?  If 
not,  what  can  I  use  that  is  bigger  than  32  by  3^6? 

Scranton,  Pa.  R.  P.  H. 

— The  type  B  carbureter  is  a  concentric  type  having  a 
spray  nozzle  PN  mounted  in  the  center  of  the  carbureter, 
and  in  the  center  of  the  float  chamber,  with  its  point  3-16  of 
an  inch  above  the  normal  gasoline  level  and  surrounded  by  a 
modified  venturi  tube.  This  nozzle  is  proportionate  in  size 
to  the  carbureter  and  never  needs  attention  or  adjusting. 

After  the  carbureter  is  installed  and  the  gasoline  turned 
on,  note  the  level  of  the  gasoline  in  the  float  chamber.  It 
should  be  about  15-16  of  an  inch  from  the  lower  edge  of 
the  glass  marked  X.  This  level  is  adjusted  at  the  factory 
and  should  be  right.  In  case  it  is  obviously  wrong  remove 
the  dust  cap  D  and  turn  the  adjusting  screw  S  until  the 
proper  level  is  obtained.  If  the  gasoline  is  too  high,  screw 
the  nut  down.  If  gasoline  is  too  low,  screw  the  nut  up.  Do 
not  change  unless  absolutely  necessary. 

To  start  the  motor,  close  the  valve  S3  in  the  hot  air  horn 
H.  The  motor  should  then  start  on  the  second  or  third  turn 
of  the  crank;  if  not,  open  the  valve  and  it  ought  to  start  on 
the  next  turn.  Great  care  should  be  taken  to  see  that  this 
valve  is  instantly  opened  as  the  motor  starts  and  is  kept  so. 
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Turn  up  the  adjusting  nut  A  until  the  spring  31,  which  is 
the  low  speed  spring,  seats  the  valve  lightly.  See  that  the 
high-speed  spring  above  B  is  free  and  does  not  come  into 
contact  with  the  nut  on  top  of  the  auxiliary  air  valve  stem. 
Start  the  motor  and  turn  nut  A  up  or  down  until  motor 
idles  properly.    This  is  the  low  speed  adjustment. 

Advance  the  spark  and  open  the  throttle.  If  the  motor 
backfires  through  the  carbureter,  turn  high  speed  adjusting 
nut  B  up  until  backfiring  ceases.  If  with  this  adjustment 
and  running  at  low  speeds  motor  gullops,  or  the  carbureter 
loads  up,  the  mixture  is  too  rich.  The  nut  B  should  then  be 
turned  down  until  galloping  or  loading  up  ceases.  This  is 
the  high-speed  adjustment.  The  spring  above  nut  B  should 
always  have  at  least  1-32  inch  clearance  between  it  and  the 
nut  at  the  top  when  the  motor  is  at  rest. 

If  after  adjusting  the  nut  A  until  the  mixture  on  slow 
speed  is  correct  you  find  that  the  valve  is  off  the  seat  while 
the  motor  is  at  rest,  it  indicates  that  the  nozzle  is  too  large. 
If  you  find  that  nut  B  has  to  be  turned  up  so  far  that  the 
high  speed  spring  is  in  contact  with  the  small  nut  on  top  of 
the  air  valve  stem  when  the  motor  is  at  rest,  in  order  to 
get  proper  mixture  on  high  speed,  the  nozzle  is  too  small. 
To  remove  the  nozzle  take  out  drain  cock  DC  in  the  bottom 
of  the  carbureter  and  then  use  a  regular  screw-driver.  Noz- 
zles are  numbered,  according  to  drill  gauge  sizes.  For  in- 
stance: Number  69  nozzle  is  larger  than  number  60. 

2—  Strong  solution  of  washing  soda  and  water. 

3 —  Yes. 

Graphite  Grease  Is  Good  Spring  Lubricant 

Editor  The  Automobile : — 1  have  just  read  the  article  in 
The  Automobile  for  March  25  describing  the  new  Maxwell 
racing  cars  and  would  like  to  have  this  explained.  You 
state  that  the  cars  used  no  differential  gears.  How  do  they 
get  the  different  speeds  on  the  rear  wheels? 

2—  What  type  of  differential  do  they  use? 

3 —  I  drive  a  1912  model  38  Buick  and  there  is  a  slight 
squeak  in  the  front  springs.  Some  mechanics  advise  using 
a  graphite  grease  between  the  leaves  while  others  say  not  to, 
as  it  will  cause  the  leaves  to  spread  or  slip.  This  does  not 
seem  possible  as  I  understand  that  there  is  a  center  pin. 

Berkeley,  Cal.  P.  J.  Saunders. 

— The  cars  do  not  use  any  differential  mechanism  what- 
ever and  hence  no  compensation  for  different  speeds  is  made 
on  the  two  rear  wheels. 

2— This  is  answered  above. 


Fig.  a— Sectional  view  of  Stromborg  Type  B  carbureter.  showing* 
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Fig.  3— A — Method  by  which  the  wire*  can  be  separated  from 
one  another  to  avoid  static  effects.  B—  Another  method  of  separ- 
ating wires  to  avoid  static  effects.  C — With  this  arrangement 
static  effects  are  sometimes  felt.  D— Running  wires  through 
brass  tubing  does  not  avoid  static  effects 

3 — The  use  of  graphite  grease  between  the  leaves  of  the 
spring  is  very  effective  in  preventing  squeaks  and  there  can 
he  no  possible  objection  to  its  use  for  this  purpose.  It  is 
intended  that  the  leaves  of  the  spring  slip  freely  over  one 
another. 

Home-Made  Acetylene  Welding  Torch  Fails 

Editor.  The  Automobile: — Can  you  give  me  the  require- 
ments for  becoming  a  member  of  the  Society  of  Automobile 
Engineers? 

2 — What  is  the  cause  of  an  acetylene  welding  torch  flash- 
ing back  continually?  I  made  the  torch  myself.  The  lead 
is  first  quality.  No.  1  bronze  and  tips  are  made  from  soft 
brass  rod.  It  worked  finely  for  a  while,  then  began  to  flash 
the  moment  the  work  was  hot  enough  to  weld.  All  my  tips 
act  the  same.  Can  you  tell  me  if  there  is  any  metal  I  can 
use  for  tips  that  will  not  flash  back?  How  are  the  torches 
made  that  do  not  flash? 

Somerville,  Mass.  J.  T.  F. 

— The  requirements  for  becoming  a  member  of  the  Society 
of  Automobile  Engineers  are  exactly  parallel  to  those  for 
entering  any  other  engineering  bodies,  that  is,  you  must 
satisfy  a  committee  that  you  are  familiar  enough  with  the 
art  to  be  able  to  represent  the  standing  of  the  body  of  mem- 
bers. You  should  address  the  secretary  of  the  Society  of 
Automobile  Engineers,  1790  Broadway.  New  York  City,  who 
will  furnish  you  with  an  application  blank  for  membership, 
together  with  information  regarding  the  different  grades  of 
membership  in  the  Society. 

2 — The  fact  that  you  have  made  the  torch  yourself 
renders  it  remarkable  that  you  have  had  at  least  some  degree 
of  success.  The  difficulties  that  have  attended  the  invention 
of  a  suiUhle  torch  for  oxy-acetylene  welding  are  almost 
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proverbial  and  it  is  only  within  very  recent  time  that  any 
success  has  been  had.  The  first  torch  was  invented  by 
Edmund  Fouche  which  was  a  high  pressure  type  and  some 
time  afterwards  the  same  man  invented  a  low-pressure  type 
torch.  The  nozzles  of  all  torches  suffer  from  the  intense  heat, 
but  the  direct  cause  of  backfiring  is  generally  due  to  holding 
the  torch  too  close  to  the  work  which  begins  to  radiate  heat 
and  then  fires  the  gas.  The  heating  effect  of  backfiring  has 
lately  been  overcome  by  the  use  of  water-cooled  torches. 

Static  Electricity  in  High-Tension  Systems 

Editor  The  Automobile: — Will  you  kindly  let  me  know  » 
way  to  re-harden  permanent  magnets  that  have  been 
through  fire? 

2—  How  wide  a  gap  will  a  3-8-inch  spark  in  the  open  air 
jump  under  the  compression  of  the  modern  automobile  mo- 
tor?   A  3-16-inch  spark? 

3 —  Docs  static  electricity  ever  interfere,  to  any  extent,  in 
high  tension  ignition  systems?    If  so,  how? 

•1— How  can  a  condenser  be  tested  with  ordinary  measurirc 
instruments? 

5 — Does  the  new  Splitdorf- Apple  motor  generator  havt 
two  different  windings  on  the  armature?  If  not,  how  dot-, 
it  take  care  of  the  large  current  in  cranking  the  motor  with 
out  burning  out? 

San  Francisco,  Cal.  A.  S. 

—  Hardening  of  magnets  is  a  most  particular  operation  and 
is  done  by  a  score  of  mechanics  who  do  nothing  else.  It  i* 
work  that  involves  the  qualifications  of  an  expert  and  henct 
it  is  impossible  to  give  hard  and  fast  instructions  regarding 
this  matter.  It  would  be  much  cheaper  in  the  long  run  to 
obtain  a  new  set  of  magnets  from  the  maker. 

2 —  A  spark  which  will  jump  3-8  inch  in  open  air  at  any 
and  all  speeds,  will  work  at  approximately  1-32  inch  under 
compression.  A  3-16-inch  spark  will  work  at  l-fl4-inch  under 
compression,  under  certain  conditions.  A  spark  of  the  size 
mentioned  would  work  under  a  great  deal  larger  gap,  but,  for 
reliability  and  to  obtain  the  greatest  value  from  the  spark, 
the  figures  given  are  most  advisable  to  use. 

3—  Static  electricity  interferes  to  a  great  extent  in  high- 
tension  ignition  systems  if  provisions  are  not  made  for  taking 
care  of  same.  The  precautions  necessary  to  take  consist 
of  correctly  placing  the  high-tension  wires  that  run  from 
the  magneto  distributer  to  the  plugs.  Illustrations  showing 
the  various  arrangements  which  can  be  made  are  given  in 
Fig.  3. 

4 —  A  condenser  can  be  tested  by  ordinary  measuring  in- 
struments. The  amount  of  charge  it  will  take  and  the  dis- 
charge it  will  give  can  be  measured  most  directly  by  means 
of  a  galvanometer. 

5 —  The  new  Splitdorf-Apple  motor  generator  has  only  one 
winding  on  the  armature.  This  winding  is  of  sufficient  size 
and  of  sufficient  conductivity  to  safely  handle  the  starting 
current  delivered  by  the  storage  battery. 

Firing:  Time  of  45-Degree  Eight 

Editor  The  Automobile: — I  will  be  obliged  for  infor- 
mation regarding  how  H.  C.  Chatain  fires  his  eight-cylinder 
engine;  two  blocks  of  four  cylinders  set  at  40  degrees  to 
each  other  and  having  two  outer  crank  pins,  with  crankshaft 
at  180  degrees  with  the  two  minor  ones.  I  can  only  see  the 
cylinders  fired  45  degrees  after  the  other  and  then  135 
degrees,  45  degrees  and  again  135  degrees  which  makes 
one  revolution. 

If  that  is  the  case,  could  the  engine  run  without  vibration 
when  the  explosions  are  so  unequally  distributed? 

Chicago,  III.  J.  B. 

—One  cylinder  fires  45  degrees,  the  sequence  of  firing  being 
45  degrees,  135  degrees,  45  degrees  then  135  degrees  and  so 
on  as  per  your  understanding.    If  you  will  carefully  read  the 
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paper  you  will  note  that  the  vibration  set  up  by  the  mass  of 
the  moving  parts  is  completely  explained  for  an  engine  of 
90  degrees,  also  for  one  of  45  degrees.  In  regard  to  the 
torque  reaction,  the  45-degree  engine  is  obviously  not  as 
(rood  as  the  90-degree  engine.  To  describe  the  action  of  the 
engine  in  an  ambiguous  way,  so-called  smoothness  of  oper- 
ation of  a  45-degree  engine  will  be  better  than  the  ordinary 
four-cylinder  design  but  not  so  good  as  the  UO-degree  engine. 
Special  conditions  due  to  its  application  are  largely  reasons 
responsible  for  the  adoption  of  this  design,  and  therefore  you 
should  consider  your  problem  as  separate  and  not  necessarily 
draw  conclusions  from  Mr.  Chatain's  engine,  although  it  is 
doing  its  particular  work  satisfactorily. 

Better  to  Fit  New  Camshaft 

Editor  The  Automobile: — I  have  a  Buick  model  32  and 
am  going  to  have  the  cylinders  reground,  new  pistons  and 
rings  fitted  and  would  like  to  know  if  I  could  increase  the 
power  and  speed  of  this  motor  by  shortening  the  outer  end 
of  the  rocker  arms  thus  making  the  valve  have  a  wider  open- 
ing. If  so,  please  tell  me  how  much  to  shorten  it.  Would  it 
help  any  to  advance  the  camshaft  a  notch  or  so  ahead? 

Rochester,  Ind.  Walter  Ross. 

— You  would  not  secure  satisfactory  results  by  attempting 
to  do  this,  but  if  you  desire  to  change  your  firing  and  the 
characteristics  of  your  motor  it  would  be  better  for  you  to 
fit  an  entirely  new  camshaft. 

Pumpshaft  Too  Light  for  Starter  Mounting 

Editor  The  Automobile: — Could  a  single  unit  starting 
and  lighting  system  be  used  on  a  model  38  Buick  and  con- 
nected on  the  shaft  driving  the  present  pump  and  magneto; 
by  using  the  shaft  to  start  the  motor,  instead  of  the  flywheel, 
or  is  this  not  practical? 

2 —  What  is  the  maximum  speed  of  this  motor  as  to  miles 
per  hour,  also  r.p.m.  in  a  runabout  model? 

3 —  About  what  would  be  the  cost  of  installing  self-starter 
on  this  model?  At  present  the  car  is  equipped  with  a  Vesta 
lighting  system  and  a  6-80  Vesta  battery. 

Phillipsburgh,  N.  J.  G.  H.  Z. 

— A  single  unit  starting  and  lighting  motor  generator 
could  not  be  applied  to  the  pump  shaft  of  the  model  .'18  Buick 
because  the  shaft  and  its  bearings  are  not  sufficiently  heavy 
to  take  the  torque  necessary  in  cranking  this  motor.  The 
compression  is  quite  high  and  a  considerable  strain  would  be 
imparted  to  the  bearing  surfaces  and  the  shaft  itself  in  the 
momentary  high-torque  condition  necessary  in  obtaining  the 
initial  cranking  moment. 

2 —  The  maximum  speed  of  the  motor  is  about  2,600  r.p.m. 
The  maximum  power,  however,  is  developed  at  1,900  r.p.m. 
and  at  a  gear  ratio  of  3.5  to  1  which  is  generally  used  on 
direct  on  these  cars  in  connection  with  34-inch  wheels,  the 
speed  would  be  equal  to  55  miles  per  hour,  approximately. 

3 —  It  would  be  impossible  to  give  an  exact  figure  on  the 
cost  of  installing  a  starter  on  this  model  as  we  have  no 
record  of  any  installations  and  the  cost  would  greatly  de- 
pend on  the  device  chosen  and  the  manner  in  which  it  ia 
installed. 

Front  Wheel  Drive  Lessens  Skid 

Editor  The  Automobile: — Driving  the  front  wheels  does 
undoubtedly  lessen  the  tendency  to  skid  as  W.  H.  P.  suggests 
in  The  Rostrum  for  April  8,  but  as  you  point  out  it  is  hardly 
a  practical  remedy.  There  is  a  better  way.  First,  what 
causes  it?  Try  pushing  a  load  on  a  slippery  floor  and  note 
your  feet  slip  badly.  Put  that  load  on  your  shoulder  and 
note  the  slightness  of  any  tendency  of  your  feet  to  slip.  This 
is  all  there  is  to  it.  Carry  the  weight  on  the  drivers  instead 
of  requiring  them  to  push   it  and  skidding  practically 
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vanishes.  This  has  been  proven  for  the  last  15  years  by 
vehicles  having  most  of  the  weight  on  the  drivers.  It  is  the 
eventual  answer.  And  instead  of  driving  the  front  wheels 
which  carry  the  heavy  motor  and  too  much  of  the  weight,  the 
future  construction  will  put  the  motor  at  the  rear  where  the 
work  is  to  be  done.  Then  we  will  hear  less  about  skidding. 
Philadelphia,  Pa.  Chas.  E.  Dubyea. 

Motor  Will  Not  Throttle  Down 

Editor  The  Automobile: — I  have  a  car  which  has  given  me 
no  end  of  trouble.  It  all  seems  to  be  in  the  motor.  This 
motor  will  not  throttle  down  below  15  or  20  miles  per  hour 
and  this  is  very  annoying  as  I  cannot  stop  with  the  motor 
running  without  it  sounding  as  though  it  was  coining  out  of 
the  car.  .  I  recently  had  the  magneto  changed  but  I  still  have 
to  run  on  batteries,  the  magneto  firing  very  irregularly. 

If  this  motor  could  be  throttled  down  and  the  motor  be 
made  to  run  on  the  magneto,  I  would  be  very  thankful  for  any 
information  from  you. 

Immediately  on  closing  the  throttle  the  motor  stops,  all  this 
while  on  the  battery. 

Goldsboro,  N.  C.  R.  M.  Pettway. 

— The  probable  cause  of  this  trouble  is  that  you  are  not 
securing  a  rich  enough  mixture  at  low  speeds.  If  you  will 
change  the  needle  valve  adjustment  on  the  carbureter  which 
will  provide  a  rich  mixture  and  then  if  necessary  cut  down 
on  the  air  supply  the  motor  should  run  at  low  speed.  An- 
other possible  cause  of  this  trouble  is  that  the  spark  plug 
points  are  so  far  apart  that  you  do  not  get  a  good  spark 
until  the  motor  has  speeded  up  to  such  a  degree  that  a  high 
current  is  generated.  Possibly  another  solution  to  the  prob- 
lem would  be  that  you  have  an  air  leak  somewhere  in  the 
intake  line  which  permits  too  lean  a  mixture  at  low  speed. 
Go  over  all  joints  in  the  intake  line  very  carefully  and  see 
that  there  arc  no  leaks  there.  A  hissing  sound  when  the 
throttle  is  opened  suddenly  is  an  indication  of  an  air  leak 
in  the  intake. 

Wants  Details  of  Timken  Jackshaft 

Editor  The  Automobile: — Can  you  give  me  any  detailed 
description  of  the  Brown-Lipe  gearbox,  such  as  is  used  in  con- 
nection with  the  Timken  jackshaft  on  the  1914  model 
Modern  truck  1,500-pound  capacity,  us  for  adjustments? 

Eureka,  Cal.  A.  R.  Carrico. 

— A  detailed  drawing  of  the  Brown-Lipe  gearbox  such  as 
that  used  in  connection  with  the  Timken  jackshaft  on  the  1914 
Modern  truck  is  given  herewith.  This  is  the  model  50  jack- 
shaft  transmission  of  the  Brown-Lipe  gear  company  and  is 
furnished  especially  to  both  in  a  unit  with  the  Timken  De- 
troit Axle  Co.  jackshaft.  The  detail  is  given  in  Fig.  4. 


Fig.  4 — View  of  Brown-Lipe  gearbox  ae  used  In  connection  with 
Timken  Jackehaft 
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Outline  of  a  System  for  Standardizing  the 
Combination  of  Spring  Elements 
Required  for  Motor  Vehicles 

(The  Improvement  of  Spring  Systems — XII) 

By  m.  c.  K. 

spring  against  its  load;  further,  that  retardation  of  the 
rebound  spring  stroke  constitutes  the  most  suitable  means 
for  regulating  the  period  of  oscillation  and  becomes  fully 
acceptable  if  the  retarding  becomes  automatically  stronger 
after  sharp  shocks  and  the  spring  system  affords  a  progres- 
sively increasing  resistance  to  spring  compression:  and. 
further,  that  sufficient  range  and  softness  of  spring  actjon 
coupled  with  compactness  and  working  capacity  or  immunity 
under  overload,  is  also  best  secured  through  a  progressively 
decreasing  flexibility. 

Other  conclusions  have  already  been  partly  accounted  for 
and  relate  to  the  cushioning  for  horizontal  shocks,  both  longi- 
tudinal and  lateral,  and  the  advantage  of  employing  non- 
vibrating  material  for  the  wheels  of  running-gears  which  are 
not  protected  against  shocks  by  air  tires.  The  latter  conclusion 
was  based  mainly  upon  the  observed  fact  that  solid  rubber 
tires  are  compressed  by  their  loads  almost  to  the  limit  of 
their  compressibility  and  therefore  transmit  vibrations  quit* 
freely,  through  the  metal  of  the  springs,  from  all  shocks  ex 
cept  those  due  to  impacts  at  uncompressed  portions  of  the  tire. 

In  the  matter  of  constructive  means  for  mitigating  hori- 
zontal shocks  it  was  provisionally  understood  that  the  writer 
can  suggest  only  certain  compromises  with  the  requirements- 
different  for  the  different  classes  of  motor  vehicle* — but  be 
believes  that  in  other  respects  the  system  for  combining 
spring  elements  which  he  presents  in  this  article  can  be 
taken  up  and  developed  rationally  by  a  vehicle  builder  for 
any  given  set  of  service  requirements  and  can  be  made  to 
cover  a  wider  range  of  service  conditions,  both  mechanically 
and  economically,  than  any  other  combination  of  elements 
which  has  come  to  general  notice  in  practice  or  theory.  In 
this  respect  its  merit  can  be  judged  directly  by  all  who  have 
practical  experience,  while  the  theoretical  demonstration  of 
the  suitability  of  the  combination  for  reducing  both  shock.* 
and  bouncing  of  the  vehicle  body  to  a  minimum  is  yet  to  be 
made  for  a  number  of  different  and  typical  impacts — corn- 
prising  single  and  compound  impacts  on  one  side  or  both 
sides  of  the  vehicle,  with  the  latter  moving  straight  ahead 
or  backward,  in  a  curve  and  uphill  or  downhill,  with  load 
and  without  load — and  must  be  made  by  means  of  charts  rep- 
resenting the  movements  and  forces  to  which  the  body  and 
running-gear  are  subject  under  these  different  conditions. 

Need  of  Testing  Station 

Such  charts,  while  they  can  be  sketched  to  one's  own  satis- 
faction by  constant  recourse  to  approximations  and  offhand 
experiments  on  the  road,  are  found  difficult  to  present  con- 
vincingly, even  if  they  are  limited  to  the  conditions  applying, 
for  example,  to  a  medium  size  delivery  wagon  with  hard  tire*. 
The  elements  in  the  demonstration  which  are  lacking  are  but,  as  referred  to  in  a  previous  instalment,  they  might  be 
mainly  those  which  would  take  the  form  of  showing  that  IN  produced  automatically  with  a  rather  simple  testing  equip- 
ALL  CASES  of  road  shock  much  bouncing  of  the  vehicle  body  ment  for  vehicles  with  air  tires  as  well  as  for  heavy  utility 
and  of  the  running-gear  can  be  avoided  without  increased  wagons,  and  it  is  to  be  hoped  that  such  a  testing  equip- 
force  of  impact  or  vibration  by  cutting  the  spring  rebound  ment  may  be  established  somewhere  in  the  industry  (pre- 
abruptly— at  the  point  of  static  equilibrium  of  the    ferably  by  a  tire  or  spring-making  concern)  to  make  all 


Fig.  7 — Type  of  rebound  check  whose  action  It  uninfluenced  by 
load  changes.  With  Independent  adjustment  for  regulating  oscil- 
lation period.  Similar  action  needed  for  all  vehicle  springe.  See 
on  page  767 


"T"T'  ylDER  interest  has  been  shown  in  conclusions  than  in 
\/\f  reasoning  and  attempted  demonstration  of  prin- 
™  ™  ciples  during  the  period  while  these  articles  have 
been  running.  It  appears  that  the  subject  gains  in  actuality 
by  having  conclusions  stated  in  advance  and  having  the 
reasons  for  them  stated  afterwards.  The  preference  for  this 
order  may  be  based  on  the  idea  that  readers  should  be 
enabled  to  pass  preliminary  judgment  with  regard  to  the 
probable  practical  value  of  the  reasoning  before  going  to  the 
trouble  of  following  it.  The  writer  yields  to  this  view  and, 
with  a  change  of  his  original  plan,  presents  in  the  following 
an  outline  of  the  principal  conclusions  with  regard  to  spring 
systems  to  which  the  study  of  shocks  and  vehicle  movements 
seem  to  lead.  The  only  manner  in  which  they  could  be 
shown  completely  and  definitely  would  be  in  connection  with 
detail  designs  of  vehicles  of  the  different  classes,  as  in  all 
must  be  adaptation  to  established  types  of  con- 
and  such  elaborate  work  is  here  out  of  question, 
but  enough  can  be  said  and  shown  to  indicate  to  the  prac- 
tical builder  of  motor  vehicles  whether  the  constructive 
possibilities  appeal  to  him  and  whether  he  will  care  to  follow 
the  reasoned  justification  of  the  conclusions  in 
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soning  on  the  subject  more  convincing  to  the  practical  man. 

As  will  be  seen,  either  half-elliptic  springii— including  C- 
springs  and  platform  springs  as  modifications  of  this  type — 
or  cantilever  springs  can  be  adapted  to  the  conclusions  ar- 
rived at,  or  rice  vena,  but  cantilever  springs  present  special 
inducements,  being  applicable  in  relatively  short  lengths. 
A  device  for  checking  rebound,  with  or  without  retardation 
of  the  rebound  stroke,  plays  a  rather  important  part  in  the 
proposed  standardization  of  element*,  as  it  can  be  adapted  to 
perform  other  useful  functions,  such  as  absorbing  lateral 
shocks  and  correcting  that  "roll"  of  the  vehicle  body  for 
which  the  cantilever  spring  is  blamed  (with  more  or  less 
justification,  the  fault  lying  partly  in  the  load  distribution 
with  relation  to  the  wheelbase). 

Combination  Meeting  All  Requirements 

Taking  stock  of  the  conclusions  rapidly,  it  is  now  seen 
that  a  system  planned  in  accordance  with  them  must  meet 
the  following  requirements,  in  addition  to  those  ordinarily 
made  which  relate  mostly  to  refinements  in  comfort :  It  must 
include  (1)  an  element,  such  as  an  air  spring,  which  can 
be  made  load-supporting  and  whose  resistance  to  compression 
can  be  made  so  rapidly  progressive  as  to  impart  the  re- 
quired measure  of  progressivity  to  the  whole  combination 
of  which  it  is  a  part;  but  this  element  can  be  omitted  if 
the  load  of  the  vehicle  is  practically  constant  and  leaf  springs 
of  very  ample  dimensions  can  be  employed;  (2)  a  rebound 
check  which  stops  spring  extension  with  close  reference  to 
the  position  in  which  it  is  in  equilibrium  with  its  static  load; 
(if  it  does  not  check  at  this  point,  independently  of  load 
changes,  shocks  received  in  quick  succession  are  likely  to 
become  much  aggravated  at  the  second  or  third  of  the  suc- 
cessive impacts) ;  (3)  design  features  which  will  serve  to 
reduce  the  force  of  horizontal  shocks,  and  these  features 
must  be  much  more  effective  for  vehicles  with  hard  tires 
than  for  those  with  air  tires. 

Standardization 

Quick  response  to  slight  shocks,  a  certain  steadiness  in 
the  resistance  against  lateral  and  pitching  movements  of  the 
vehicle  body,  the  proper  consideration  of  economy  of  manu- 
facture, sightliness  and  the  absence  of  all  need  of  special 
attention  in  upkeep,  are  of  course  features  that  must  be 
demanded,  and,  in  fact,  a  revised  spring  system  should  not 
only  meet  the  vehicle  requirements  but  also  the  industrial 
demands  for  standardization,  or  an  arrangement  enabling 
manufacturers  to  cover  widely  varying  vehicle  requirements 
with  a  product  in  which  the  elements  may  be  produced  in 
only  a  few  variations  of  dimensions.  An  air  spring,  with 
its  possibilities  for  division  in  compartments,  to  vary  the 
volume,  and  for  varying  the  degree  of  inflation,  is  in  this 
respect  attractive,  affording  a  chance  for  restricting  the 
variation  of  leaf  spring  dimensions.  And  a  rebound  check 
with  a  suitable  damper  adjustment  can  also  be  made  to 
answer  equally  well  for  all  work  ranging  from  very  heavy 
to  heavy,  from  heavy  to  medium  and  from  medium  to  light, 
without  any  finer  distinctions,  if  it  is  designed  with  this 
requirement  in  view. 

As  the  question  of  a  suitable  installation  of  an  air  spring 
in  a  motor  vehicle  is  not  without  practical  difficulties,  it 
would  be  desirable  to  show  a  definite  mode  of  installation 
in  connection  with  the  accompanying  sketches,  Figs.  1  to  6, 
but  the  writer  refrains  from  showing  specific  construction 
at  this  point,  as  the  type  to  be  preferred  depends  largely  upon 
the  design  of  the  vehicle  frame.  Air  springs  are  now  em- 
ployed in  different  forms.  The  Westinghouse  air  spring  of 
the  piston  type,  the  Cox  air  cell  of  spherical  shape  and  the 
Hoffmann  construction  of  the  diaphragm  type  (belonging  to 
the  Saurer  concern,  so  far  as  known)  are  examples. 
Even  the  ordinary  air  tire  may  be  looked  upon  in 
the   same  light,  though  it  co-operates  with   the  vehicle 


springs  without  any  other  mechanical  bond  between  the  two 
than  the  action  of  gravitation  which  affects  the  tire  and 
the  spring  at  approximately  the  same  instant 

The  Air  Leakage  Problem 

It  can  be  made  plain  that  the  essential  properties  of  an 
air  spring  needed  for  the  system  can  be  secured  in  practice 
without  involving  an  onerous  change  in  frame  design,  and 
the  sketches  therefore  show  this  feature  diagrammatically  in 
several  forms,  each  a  mere  symbol  of  the  properties  it 
represents.  It  should  be  non-leaking  and  should  require  no 
attention,  once  the  pressure  is  adjusted  to  the  vehicle,  and 
these  qualities  can  be  secured.  To  secure  them  is  a  smaller 
problem,  when  the  utility  of  solving  it  is  realized,  than 
most  of  those  which  steel  makers,  tire  makers  and  vehicle 
builders  have  been  called  upon  to  solve  in  the  past.  The 
writer  will  therefore  not  urge  or  describe  the  method  he  at 
present  considers  the  best  for  securing  non-leak  and  no-at- 
tention properties  as  well  as  a  ready  command  of  the  pro- 
gressive scale  of  resistance  to  flexion.  It  is  also  true  that  any 
other  spring  unit  affording  a  sharply  progressive  resistance 
to  flexion  can  take  the  place  of  an  air  spring,  so  far  as  the 
functioning  of  the  system  is  concerned,  but  the  regulation  of 
the  rapidity  of  action  and  reaction  is  probably  more  con- 
veniently effected  with  air  as  the  elastic  element  than  with 
any  other  material. 

An  air  spring  can  have  its  principal  dimensions  inside  or 
outside  of  the  frame,  in  any  convenient  place,  provided  the 
range  of  movement  which  it  is  to  allow  the  leaf  spring,  in 
addition  to  the  leaf  spring's  own  flexing  movement,  is  effected 
at  the  place  where  the  leaf  spring  abuts  against  it. 

Air's  Contrasting  Functions 

In  the  plan  for  standardization  the  air  spring  serves  two 
purposes.  One  is  to  give  range  and  flexibility,  in  any  desired 
degree,  in  connection  with  a  leaf  spring  which  is  too  short 
and  stiff  to  act  suitably  alone,  or,  in  case  of  operating  with  a 
half-elliptic  spring,  to  give  strength  and  working  capacity  to 
a  leaf  spring  which,  separately  would  be  too  weak  and  flexible. 
The  importance  of  having  an  element  which  in  this  manner 
releases  leaf  spring  design  from  its  practical  limitations  and 
permits  their  dimensions  to  be  subordinated  without  harm  to 
other  vehicle  design  requirements  was  dealt  with  in  articles 
X  and  XI.  The  other  purpose  is  to  supply  the  progressive  re- 
sistance which  gives  great  flexibility  for  light  loads  and  light 
shocks  and  also  sufficient  range  of  action  for  overloads  and 
sharp  shocks.  (For  comparison  it  may  be  mentioned  that 
the  most  efficient  arrangement  employed  at  present  for  ob- 
taining a  wide  range  of  good  action  comprises  a  platform 
spring  in  which  the  action  of  the  transverse  member  is  lim- 
ited to  work  with  the  light  loads  and  shocks  and  the  half- 
elliptics  strong  enough  alone  for  the  middle  range,  while  an 
overload  spring  secured  transversely  in  the  frame  above  the 
axle  helps  to  take  care  of  extremes).  The  period  of  oscilla- 
tion of  the  air  spring  can  be  regulated  by  introducing  a  re- 
sistance element  in  its  operation,  as  well  as  by  the  quantity 
of  air  used  and  by  its  tension,  the  period  being  lengthened  by 
resistance  and  by  reducing  the  air  volume  but  shortened  by 
increasing  the  tension.  These  are  factors  which  can  be  cal- 
culated and  proportioned  suitably  for  each  case,  still  leaving 
great  freedom  in  the  selection  of  the  leaf  spring  dimensions. 
If  the  oscillation  period  of  the  air  spring  is  regulated  sep- 
arately, the  regulating  action  which  can  be  effected  by  means 
of  the  damper  adjustment  of  the  rebound  check  is  to  that 
extent  relieved  and  can  be  reserved  for  the  free  end  of  the 
leaf  spring,  but  in  the  case  of  fast  vehicles  with  running-gear 
of  light  weight  the  free  end  of  the  leaf  spring  is  perhaps 
better  left  unrestrained,  so  as  to  oscillate  rapidly  for  the  small 
inequalities  of  the  road  (performing  the  function  for  which 
it  is  frequently  contended  that  auxiliary  coil  springs  are  use- 
ful).   In  the  case  of  vehicles  with  heavy  running-gear  the 
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damper  action  may  be  desirable  to  reduce  tire  wear,  and  at 
all  events  it  can  be  employed  to  correct  faulty  speed  of  the 
air  spring. 

In  connection  with  all  of  the  sketches,  Figs.  1  to  6  in- 
clusively, it  may  be  best  to  note  that  their  proportions,  as 
well  as  the  shapes,  are  haphazard  and  crude,  and  also  that 
in  reality  the  air  spring  element  can  be  smaller  in  propor- 
tion as  the  leaf  spring  comes  nearer  to  the  dimensions  which 
would  enable  it  to  do  all  the  work  alone. 

The  Effects  Obtained 

One  of  the  simplest  forms  of  the  proposed  equipment  is  in- 
dicated in  Fig.  1  and  may  be  suitable  for  very  light  cars  and 
other  vehicles  for  which  the  location  of  the  air  spring,  on 
the  outside  of  the  frame,  and  the  necessity  for  inflating  it 
occasionally  is  not  objectionable.  A  quarter-elliptic  is  pivoted 
to  the  frame,  and  the  driving  thrust  can  be  delivered  through 
it.  It  rests  against  a  short  tube  similar  to  a  section  of  tire 
tube  (with  air  tube  lining)  which  is  closed  at  both  ends  and 
backed  by  a  curved  flange  with  cups  at  the  ends,  riveted  or 
otherwise  secured  to  the  vehicle  frame  reach.  Flexion  of  the 
leaf  spring  causes  an  increasing  area  of  the  air  tube  to  be 
acted  upon  in  the  measure  as  the  static  or  shock  load  in- 
creases and  also  shortens  the  active  portion  of  the  leaf 
spring;  the  latter  element  in  the  action  is  softened,  however, 
because  the  fabric  does  not  constitute  a  rigid  fulcrum  but  one 
permitting  the  spring  to  bend  along  its  entire  length.  The 
oblique  position  of  the  leaf  spring  causes  the  axle  A  to  recede 
under  shock,  so  as  to  afford  soma  cushioning  of  the  horizontal 
shock  component.  The  rebound  check  R  prevents  separation 
of  the  spring  elements  and  moderates  the  rapidity  of  oscilla- 
tion in  the  manner  explained  in  connection  with  the  descrip- 
tion of  this  device.  Fig.  7.  It  is  in  this  case  shown  in  the 
form  in  which  the  two  arms,  F  and  G,  carry  the  box  R,  and 
these  arms  can  be  made  so  substantial,  as  well  as  flat  and 
springy,  as  to  serve  to  cushion  lateral  shocks  and  to  obviate 
too  much  roll  of  the  vehicle  body  at  turns,  and  on  other  occa- 
sions when  a  tendency  to  roll  develops.  A  pitching  movement 
of  the  vehicle  body,  such  as  is  likely  to  occur  in  case  of  an 
abrupt  stop  or  retardation,  especially  when  going  downhill, 
and  which  consists  in  sudden  unloading  of  rear  springs  and 
overloading  of  front  springs,  is  also  prevented  by  the  normal 
action  of  the  rebound  check.  (But  a  running-gear  which  is 
very  light  at  the  rear  may  be  raised  from  the  ground  by  an 
unusually  sharp  action  of  this  kind,  or  the  friction  with  the 
road  may  be  so  much  reduced  as  to  cause  skidding — as  well 
understood  in  the  case  of  sharp  turns  of  racing  cars,  where 
the  retardation  causes  the  pitching  and  the  turn  the  further 
concentration  of  loads  on  the  outside  wheels  in  the  curve — 
and  this  is  one  of  the  few  good  arguments  against  light- 
weight wheels  and  axles.) 

All  Varieties  Work  Alike 

All  the  functions  here  mentioned  with  reference  to  Fig.  1 
will  be  observed  to  apply  also  to  the  designs  indicated  in  Figs. 
2,  3  and  5,  and  their  peculiarities  can  be  covered  briefly.  In 
Fig.  2  the  cantilever  spring,  with  fixed  front  pivot,  has  a 
lever  L  secured  under  its  clip  and  shackled  at  its  other  end 
to  transverse  T  of  the  vehicle  frame.    By  means  of  this  lever 


the  air  cell  C  is  suitably  actuated.  Being  inconspicuously 
mounted  inside  of  the  frame  and  secured  to  the  transverse  in 
any  preferred  manner,  the  air  cell  can  be  constructed  on  »r.j 
one  of  the  plans  which  will  prevent  leakage  and  product  ar. 
exact  and  predetermined  scale  of  flexibility.  The  air  uprir.ir 
on  one  side  can  readily  be  connected  with  that  on  the  other,  if 
this  is  found  desirable  with  a  view  to  getting  increased  flexi- 
bility for  one-sided  shocks,  and  thereby  compensate  for  the 
additional  friction  which  is  caused  in  these  cases  by  torsion  o! 
the  leaf  spring  and  flexion  of  the  arms  of  the  rebound  check 
Fig.  3  is  shown  with  a  rebound  check  of  the  same  type  as 
in  Fig.  7,  with  the  cantilever  spring  shackled  in  front  anc 
with  a  transverse  rod  V  connecting  the  springs  on  ©ppo*ii* 
sides  of  the  vehicle.  The  lever  L  is  longitudinal  inside  of  the 
frame  and  is  moved  by  V  on  which  it  is  journaled.  It  is  piv- 
oted to  the  frame  in  front  and  the  driving  thrust  can  bt  de- 
livered through  it.  The  air  cell  is  secured  longitudinally  on 
the  inside  of  the  frame. 

Best  Shape  of  Flexible  Cell 

That  the  air  cell  is  shown  in  all  cases  with  a  flexible  elr 
merit  of  elongated  form  and  with  a  longitudinal  curvature  h 
because  a  flexible  element  affords  the  simplest  construction, 
the  elongated  form  gives  the  smallest  flexion  of  fabric  and 
the  shortest  mechanical  actuating  movement  for  a  given  dis- 
placement of  air,  and  the  longitudinal  curvature  permit.' 
flexion  to  the  extent  of  an  equal  opposite  curvature  without 
stretch  of  fabric  and  therefore  with  a  minimum  of  stress  and 
deterioration.  This  is  illustrated  in  Fig.  4.  As  a  flexible 
tube  subjected  to  pressure  from  within  tends  to  straiphte- 
out,  this  design  also  facilitates  mounting,  the  pressure  hold- 
ing the  tube  against  its  backing  and  into  its  end  cups  or 
abutments.  Practically  only  the  matter  of  establishing  s* 
curity  against  gradual  leaking  is  to  be  taken  care  of  ad 
ditionally. 

In  Figs.  1,  2  and  3  the  air  spring  supports  the  load  and  is 
figured  for  an  initial  flexibility  much  greater  than  that  of 
the  leaf  spring.  To  avoid  too  great  initial  flattening  ursder 
the  mere  static  load,  it  may  be  desirable  to  relieve  the  air 
spring  of  a  portion  of  it.  Fig.  5  shows  one  way  of  doinx 
this.  The  three-armed  lever,  inside  of  the  frame,  is  pivoted 
to  the  frame  reach  at  D,  while  the  transverse  rod  V  passe* 
through  the  lower  arm,  and  the  third  arm  actuates  the  air 
cell  C.  The  static  load  support  is  thereby  divided  betweer 
1)  and  C.    Probably  more  suitable  methods  may  be  devised 


With  Half-Elliptics 

When  the  system  is  applied  to  half-elliptic  springs,  the 
cushioning  effect  against  the  horizontal  component  of  shoci.« 
which  is  obtained  from  the  cantilever  springs  in  »ne 
measure  by  giving  their  movement  a  slight  rake,  is  perhaps 
best  secured  by  special  means,  especially  by  using  converfr.nr 
radius  rods  capable  of  yielding  slightly  in  both  directions  and 
so  connected  as  to  obviate  turning  of  the  axle  by  one-sided 
shocks,  as  referred  to  in  previous  instalments.  This  matter 
is  here  not  entered  upon  further,  except  in  connection  with 
heavy  vehicles  which  do  not  benefit  from  air  tires. 

The  half-elliptic  springs  can  be  made  very  flexible,  as  their 
relation  to  the  air  spring  provides  the  additional  carrying 


combination  of  spring  element*  reduced  to  Its  simplest  form;  for  light  cart 
etc.    Fig.  2— Diagram.  In  side  and  end  views,  of  general  arrangement  of  spring 
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Fig.  3 — An  arrangement  of  element*  which  can  be 
:ell  In  which  fabric  la  never  atretehed  by  flexion;  adc  (flexed)  no 
•trained  by  flexion;  ade  >  abe.     Flo.  5— A  method  for  relieving  air  c 

capacity.  They  may  be  made,  for  example,  to  fit  the  vehicle 
without  load,  so  as  to  remove  all  load  from  the  air  spring 
when  the  vehicle  is  not  in  use.  Fig.  6  indicates  one  of  many 
possible  ways  of  arranging  the  combination.  The  two  upper 
arms  of  a  rhombic  lever,  starting  from  the  axle  inside  of 
the  frame,  are  curved  so  as  to  raise  a  suitably  shaped  plate 
which  compresses  the  air  cell,  the  latter  lying  alongside  of 
the  reach.  The  rebound  check  can  then  convenently  be  on  the 
outside. 

Modifications  for  Front  Springs 

For  front  springs  the  cantilever  spring  construction,  in 
some  form,  should  be  suitable,  giving  naturally  a  horizontal 
yield,  and  if  the  load  on  the  front  axle  is  practically  constant 
the  air  cell  can  be  small  or  may  be  replaced  by  a  fulcrum  just 
sufficiently  yielding  to  admit  of  proper  flexion,  although  the 
front  pivot  for  the  spring  is  fixed.  The  arms  of  the  rebound 
check  can  be  robust  enough  to  help  keeping  the  axle  from 
swaying  out  of  its  lateral  alignment,  considering  that  the 
leaf  spring  can  be  very  short  if  a  flexible  fulcrum  is  used. 
With  an  oblique  position  of  the  spring,  the  steering  rod 
should  probably  by  preference  be  of  the  transverse  type,  but 
this  is  a  question  best  decided  on  the  drawing  board  with 
reference  to  other  car  construction  details  in  each  case. 

It  c  bound  Check  and  Damper 

A  rebound  check  of  such  construction  that  it  will  perform 
the  functions  required  is  shown  in  sectional  views  in  Fig.  T. 
It  is  of  the  hydraulic  type,  operating  with  oil.    Lever  11  ac- 
tuates shaft  2,  in  one  piece  with  which  is  the  piston  vane  26. 
When  the  vehicle  axle  goes  up,  piston  2b  is  turned  downward 
in  the  interior  chamber  of  casing  1,  which  is  separated  from 
the  smaller  front  compartment  by  plate  4,  through  which  the 
shaft  passes.    Driving  the  oil  before  it,  piston  26  by  this 
movement  raises  the  free  piston  3  on  the  other  side  of  the 
shaft  in  the  inner  chamber.    This  movement  is  unrestricted, 
as  the  oil  passage  is  always  large  past  the  lower  stop  8  and 
the  valve  flap  6  turns  freely  around  the  fixed  pin  5  when 
the  liquid  moves  in  this  direction.    Plug  7  can  be  screwed  in 
or  out  to  adjust  the  return  flow,  but  cannot  reach  and  inter- 
fere with  valve  flap  6.    Any  given  adjustment  can  be  pro- 
tected by  a  thin  locknut  under  its  head.    When  the  vehicle 
axle  begins  to  turn  back,  after  the  force  of  a  shock  has  been 
exhausted,  the  liquid  is  started  in  the  opposite  direction  by 
piston  26,  and  if  plug  7  is  flush  with  the  inner  wall  of  the 
chamber  the  flow  is  scarcely  restricted,  though  valve  6  does 
not  open,  and  in  that  case  no  appreciable  restraining  influence 
upon  the  rapidity  of  the  spring  and  axle  rebound  is  exerted 
until  the  free  piston  3  has  reached  back  to  the  position  from 
which  it  was  started.    This  it  will  do  at  the  same  moment, 
practically,  when  piston  26  gets  back  to  its  initial  position, 
which  is  that  corresponding  to  the  position  of  the  axle  when 
the  vehicle  is  at  rest.   A  small  hole  through  piston  3  allows 
a  slight  bypassing  of  oil— very  slight  when  the  movement  is 
sharp — but  the  effect  is  the  same  when  piston  3  goes  up  as 


of  flexible 


motor  vehlclea  of  any  claaa.  Fig 

han  abc.  Below  It  la  a  cell 
of  part  of  italic  load 


when  it  goes  down,  so  that  the  time  for  its  return  to  stop  8 
is  not  affected.  The  moment,  however,  stop  8  is  reached,  pis- 
ton 3  opposes  any  further  upward  movement  of  piston  26  and 
thereby  any  further  downward  movement  of  the  vehicle  axle 
and  any  further  rebound  or  extension  of  the  spring.  The  only 
yielding  element  in  the  check  comes  by  forcing  oil  through  the 


If  an  earlier  retarding  of  the  rebound  stroke  is  needed  in 
order  to  lengthen  the  period  of  vibration,  plug  7  is  adjusted 
to  retard  the  oil  circulation  for  the  whole  rebound.  Thin  oil 
can  be  used,  so  that  temperature  will  have  no  appreciable  in- 
fluence upon  the  degree  of  retardation.  The  action  of  the 
free  piston  remains  unchanged,  except  that  the  force*  it  must 
resist  become  smaller. 

If  the  static  load  of  the  vehicle  becomes  smaller  or  greater. 

Fig.  6  —  Dia- 
gram of  an  ar- 
rangement 
which  can  be 
uaed  with  half- 
elliptic  aprlnga. 
Air  cell  could 
alao  be  actuated 
aa  In  Flge.  2 
and  3 

the  initial  position  of  piston  26  is  changed,  but  that  of  piston 
3  remains  what  it  was,  except  for  the  moment  when  the 
change  of  load  is  effected.  It  returns  automatically  to  stop  8 
by  gravity  whenever  piston  26  is  not  suddenly  moved,  the 
small  hole  permitting  this  movement.  The  whole  action  is 
therefore  unaffected  by  load  changes. 

Other  features  in  the  construction  have  reference  to  dur- 
ability, avoidance  of  friction  and  noise,  as  well  as  the  total 
avoidance  of  oil  leakage  by  removing  pressure  from  the  shaft 
bearings.  Any  oil  escaping  from  the  interior  chamber  by 
way  of  the  bearing  in  plate  4  enters  the  front  chamber  which 
is  also  full  of  oil.  A  small  hole  in  plate  4  (on  that  side  where 
there  is  no  pressure)  equalizes  the  contents,  and  a  copper  gas- 
ket ring  between  screw  cover  plate  9  and  an  inserted  bronze 
bearing  bush  completes  the  protection,  and  the  bearings  are 
long  and  large,  besides.  As  neglect  of  these  factors  have  in- 
terfered with  the  utility  of  other  hydraulic  devices,  it  seems 
necessary  to  mention  them,  although  they  are  only  indirectly 
connected  with  the  subject  of  an  improved  spring  system. 

There  remains  to  be  mentioned  some  suitable  expedient  for 
reducing  the  force  of  horizontal  shocks  for  vehicles  operated 
with  hard  tires,  as  the  means  proposed  are  admittedly  insuffi- 
cient unless  the  assistance  received  from  air  tires  in  this  re- 
spect can  be  counted  upon.  The  writer  at  this  point  finds  no 
solution,  even  tentative,  for  vehicles  which  are  relatively  light 
and  are  supposed  to  be  driven  at  higher  speeds  than  15  or  20 
miles  per  hour.  But  for  heavy  vehicles  intended  for  slower 
driving  with  large  loads,  a  certain  wheel  construction  ap- 
pears to  present  some  inducements  which  may  be  worth  in- 
vestigating, so  much  more  as  the  same 

(Continued  on  page  783) 
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3  1-2-Ton  Hall  Truck  Enters  Field 

Substantially  Built  of  Standard  Parts— 2  1-2-Ton  and  5- 
Ton  Models  Planned— Seat  and  Dash  Welded  Steel  Unit 


LATEST  to  enter  the  truck  field  is  the  Lewis-Hall  Iron 
Works,  Detroit,  Mich.,  which  is  an  old  established 
plant  not  connected  with  the  automobile  business  until 
the  bringing  out  of  this  new  truck.  Doing  a  structural  steel 
business,  the  founder  of  the  concern, 
Henry  B.  Lewis,  has  been  located 
here  for  more  than  25  years.  Last 
year  he  associated  H.  S.  Hall  with 
himself  under  the  present  organi- 
zation which  was  incorporated  for 
$175,000.  Mr.  Lewis  is  president 
and  treasurer,  while  the  active  man- 
agement is  shouldered  by  Mr.  Hall, 
the  vice-president.  The  concern  is 
regarded  highly  in  Detroit,  and  is  of 
unassailable  standing. 

In  addition  to  having  a  complete 
plant  for  the  making  of  structural 
steel  parts,  the  concern  maintains  a 
machine  shop  equipment,  and  is  thus 
happily  situated  for  truck  manufac- 
ture. The  chassis  and  frame  are 
constructed  by  the  company.  W.  K. 
Ackerman,  formerly  with  two  other 
truck  concerns,  is  the  designer. 

Line  Will  Be  Complete 

The  new  Lewis-Hall  product  is 
known  as  the  Hall  truck,  and  is 
strictly  an  assembly  proposition, 
making  use  of  Timken  axles.  Con- 
tinental engines,  Brown-Lipe  gear- 
sets,  Gemmer  steering  gears,  Mayo 
radiators,  etc.  Though  details  of 
only  the  3  1-2-ton  model  are  given 
out  at  this  time,  the  concern  is  plan- 
ning to  have  a  complete  line  of  vehi- 
cles to  meet  all  classes  of  service. 
Later,  then,  there  will  probably  be  a 
Hall  2  1-2-ton  model  and  a  5-ton 
type.  However,  the  model  here  de- 
scribed is  typical  of  the  Hall  make, 
and  will  serve  to  indicate  what  the 
general  design  of  the  other  models 
will  be. 


Unit  Power  Plant 

The  Continental  engine  used  is 
the  4  1-2  by  5  1-2  four-cylinder  L- 
head  type  with  the  cylinders  cast  in 
pairs.  The  gearset  is  in  unit,  and 
the  whole  assembly  is  hung  from  a 
special  auxiliary  frame  separate 
from  the  main  frame.  This  is  com- 
mendable construction  for  heavy 
duty  service,  and  thus  any  twisting 
or  weaving  to  which  the  main  frame 
is  subjected  is  not  transmitted  to  the 
engine  unit,  a  feature  of  design  which  is 


Plan  view  of  3  1 -2-ton  Hall  truck  chaaala 


very  desirable. 
This  motor  has  a  factory  rating  of  45  horsepower,  while 
the  S.  A.  E.  formula  accords  it  32.4  horsepower  at  1.000 
r.p.m.    The  lubrication  system  is  of  the  combination  force 


feed  and  splash  type  which  should  be  of  special  advir.Up 
in  truck  service.  The  cooling  is  another  important  poiri  u 
be  considered  for  truck  work,  and  it  is  taken  care  of  > 
centrifugal  pump  mounted  on  the  engine  base  and  driven  i: 
engine  speed.  The  Mayo  radiator  u 
a  cellular  type  and  is  carried  m 
specially-designed  spring  buffer-  • 
that  road  shocks  and  jarring  iffl 
not  hurt  it  under  normal  condition 
There  are  coil  springs  above  and  be- 
low the  carrying  point,  enabling  the 
mounting  to  take  the  rebound  u 
well  as  the  road  shock. 

The  motor  uses  a  Zenith  cat 
b ureter,  in  connection  with  which  i 
Kramer  governor  is  fitted  which  a 
of  the  intake  type.  It  is  set  to  fn 
the  maximum  engine  power  at  1,14' 
r.p.m.  The  carbureter  has  •  ipem 
by-pass  to  take  fuel  used  «.r  th-  U 
or  slow  speeds  through  a  pa»of> 
directly  into  the  butterfly  valve  ■ 
the  governor,  which  valve  also  icti 
as  a  port  to  open  and  close  th*  by- 
pass as  needed.  It  is  stated  ttj' 
good  fuel  economy  results  from  tki- 
arrangement.  Single  ignition  tj 
Eisemann  magneto  is  employed. 

Truck  Is  Substantially  Boilt 

The  chassis  construction  present 
no  unusual  features  of  design, 
appears  to  be  substantially  boC". 
along  conservative  and  convention*: 
lines.  The  drive  from  the  three- 
speed  gearset  back  to  the  jaekshif! 
is  through  a  shaft  having  two  uro- 
versals,  one  at  either  end.  The  jaci- 
shaft  is  the  regular  Timken  desir 
with  a  ratio  of  3  3-7  to  1,  standard 
Other  ratios  to  meet  special  seme* 
are  optional,  however. 

Then  from  the  jackshaft, 
power  is  sent  to  the  rear  wheel) 
through  roller  chains  of  1-iach 
width,  and  7-8-inch  roller  form.  The 
pitch  of  the  chain  is  1  1-2-inch.  The 
Timken  rear  axle  is  of  the  dead  tr:* 
and  the  springs  attach  to  it  sub- 
stantially, and  run  outside  of  the 
side  members  of  the  frame  to  tr-: 
mountings.  Timken  bearing*  a* 
used  throughout  the  axles  and  tlx 
gearset. 

The  total  gear  ratio  from  motor  I 
rear  wheels  is  9.39  to  1,  stand** 
with  other  ratios  optional,  «  *utf* 
above.  The  springs  measure  i-  a] 
3  1-2  inches,  rear,  and  45  by  2  1-2  inches  front.  The  hW 
have  tapered  points.  The  braking  system  employs  one  tr- 
ot brakes  on  the  jackshaft  and  the  other  on  the  rear  wbee I 
Those  on  the  jackshaft,  the  service  set,  have  12-inch  drair. 
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Thr  new  Hall  3  1-2-ton  truck  chaMl*.  Not*  that  the  driver'*  seat 
and  the  da*h  form  a  etaal  unit,  the  varlou*  parta  being  welded 
together.  A  glance  at  the  etructure  of  the  vehicle  will  aufflce  to  bring 
out  the  eiibttantlal  quality  of  the  different  unlta,  while  elimination  of 
■upcrfluoui  detail  and  the  sensible  application  of  bualneaa  principle* 
are  characterise  of  the  deilgn 


while  the  emergency  brakes  on  the  wheels  act  on  18-inch 
drums  and  expand  internally. 

The  frame  for  the  Hall  truck  is  manufactured  with  all 
accessories  such  as  brackets,  step  hangers,  and  so  on,  in  the 
concern's  plant  from  a  special  rolled  steel  channel  stock. 
The  channel  is  6  inches  deep,  and  the  metal  7-16  inch  thick. 
The  frame  measures  39  inches  across. 

Seat  and  Dash  Form  Steel  Unit 

The  seat  and  dash  construction  is  worthy  of  comment, 
being  made  from  Bteel  and  welded  together  to  make  one 
unit.  This  will  remove  any  tendency  to  rattle  and  is  a  sub- 
stantial way  of  building  these  parts.  Sockets  are  provided 
for  the  attaching  of  a  top  for  the  driver's  cab.  The  gasoline 
tank  goes  under  the  seat  and  can  hold  32  gallons. 

Steering  gear  is  worm  and  sector  in  design,  and  the  wheel, 
mounted  horizontally  on  a  vertical  shaft,  is  on  the  left,  with 
control  levers  in  the  center.    A  feature  which  lends  to  the 


appearance  of  the  truck  is  the  use  of  crowned  fenders, 
are  substantial  and  free  from  rattles. 


These 


leading  Space  of  145  Inches 

The  standard  wheelbase  of  this  3  1-2-ton  model  is  144 
inches,  which  gives  a  loading  space  of  146  inches  without 
body  overhang.  Optional  lengths  of  wheelbase  from  10  to  18 
feet  are  obtainable,  and  frames  up  to  24  feet  are  to  be  had 
to  meet  special  haulage  conditions.  The  standard  tire  equip- 
ment calls  for  single  front  tires  and  duals  in  the  rear,  both 
sets  of  which  are  36  by  5  size. 

The  standard  chassis  price  is  $2,800  with  driver's  seat  and 
dash.  The  option  of  electric  starting  and  lighting  equipment 
at  8150  additional,  and  of  rear  wheel  and  tire  equipment  of 
40  by  5  size,  dual,  at  $50  extra,  are  exemplary  of  the  pro- 
vision made  for  taking  care  of  any  requirements.  Rear 
springs  of  5-ton  capacity  are  also  fitted  at  an  extra  cost 
of  $10. 


Commerce  Jitney  Bus  on  1,500-Pound  Chassis 


T7AOLLOWING  the  lead  taken  by  several  other  manufuc- 
*■  turers,  the  Commerce  Motor  Car  Co.,  Detroit,  Mich., 
has  placed  upon  the  market  a  jitney  bus,  which  at  the  same 
time  may  be  used  as  a  station,  hotel  and  baggage  bus. 

The  bus  is  known  as  model  S  J  R  and  is  listed  at  $995.  In 
general  construction  it  is  similar  in  all  particulars  except 
the  body  to  the  1,500-pound  trucks  made  by  the  same  com- 
pany and  which  sells  at  $975. 

The  new  bus  has  room  for  nine  passengers  in  addition  to 
the  driver.    The  seats  are  in  pairs  of  two,  so  that  if  only 


Rear  and  aide  view*  of  the  Commerce  combination  htney,  etation.  hotel  and  baggage  bu*. 

the  **at*  fold  out  of  the  way  when  not  In  uae 


four  passengers  are  in  the  bus  the  other  four  rear  seats 
can  be  folded  up  out  of  the  way  and  the  space  used  to  carry 
the  luggage.  Entrance  is  from  the  rear  with  one  seat  next 
to  the  driver. 

The  length  inside  is  73  inches,  the  width  42  inches.  Be- 
tween seat  backs  the  width  is  48  1-2  inches.  The  height 
inside  is  56  1-2  inches  and  the  width  of  the  aisle  15  1-2 
inches.  There  is  a  clearance  of  10  1-2  inches  between  the 
floor  and  the  seats,  while  the  height  of  the  tail  gate  is  12 
inches.    Wheelbase  of  the  vehicle  is  107  inches  and  the 

tread  56  inches.  A  four- 
cylinder  Continental  3  1-2 
by  5  power  plant  is  used. 
The  carbureter  is  a  Holley. 
the  ignition  Eisemann  and 
the  gearset  of  the  three- 
speed  type. 

The  rear  axle  iB  a  Salis- 
bury three-quarter  float- 
ing. The  wheels  are  of 
the  artillery  type  and  are 
shod  with  pneumatic  tires 
33  by  4,  front  and  rear. 

Gray  &  Davis  starting 
and  lighting  system  is 
furnished  at  an  additional 
cost  of  $125,  while  gas 
lights  and  Prest-O-Lite 
tank  are  $35  extra. 


Note  how 
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Side  vlewa  of  the  Clark  motor  used  with  the  Kearns  Trio 

Quick  Detachable  Bodies  on 
Kearns  Cars 

Runabout  Touring  or  Light  Delivery  Types  Inter- 
changeable Within  10  Minutes 

SOMETHING  new  in  the  way  of  a  combination  car  has 
been  brought  out  by  the  Kearns  Motor  Car  Co.,  Inc., 
Beavertown,  Pa.  It  is  known  as  the  Kearns  Trio  and, 
as  the  name  expresses,  is  a  three-in-one  car  unit  which  can 
take  the  form  of  either  a  runabout,  a  tourinfc  car  or  a  light 
delivery  wagon  of  800  pounds  capacity. 

Change  Back  of  Foredoor 

This  three-body  car  is  different  from  previous  combinations 
because  the  entire  body  is  not  changed  but  only  the  part  back 
of  the  foredoor.  By  slipping  on  the  extra  rear  portions  of  the 
different  bodies,  the  three  combinations  are  made.  With  this 
arrangement  the  car  is  always  the  same  from  the  radiator 
as  far  back  as  the  rear  end  of  the  door  to  the  driver's  com- 
partment. Beyond  this  point  the  additions  which  are  slipped 
in  place  make  the  car  either  roadster,  touring  or  commercial. 
The  car  can  be  bought  in  chassis  form  without  any  of  the 
bodies,  or  it  can  be  bought  with  any  one  of  the  three  or  the 
complete  outfit.  When  sold  with  a  runabout  body  it  is  styled 
Model  R,  with  the  touring  body  Model  T  and  with  the  delivery 
body  Model  D.  Any  of  the  bodies  can  be  attached  within  10 
minutes,  there  being  but  four  bolts  to  remove.  All  the  other 
parts  of  the  car  are  contained  in  the  cowl  section  and  other 
parts  of  the  permanent  chassis  and  hence  there  need  be  no 
change  in  wiring  or  gasoline  connections. 

One  of  the  advantages  of  this  style  combination  car  is  that 
should  it  be  desired  to  change 
bodies  later,  it  can  be  done 
readily  and  if  the  car  is  ever 
put  upon  the  used  car  market, 
it  can  be  furnished  with  a  de- 
livery body  after  it  has  served 
its  period  as  a  passenger  de- 
sign. 


appearance  of  a  lightweight  desirrt 
of  ample  roominess.  The  deta..« 
are  all  of  standard  design  as  would 
be  expected  in  a  car  which  is  as- 
sembled from  the  products  of  the 
parts  makers. 

The  motor  is  made  by  the  Clark 
Engine  and  Boiler  Co.,  Kalama- 
Mich.,  and  is  a  four-cylinder  block 
design  giving  a  2.875  by  4.5-indi 
power  plant.  The  cylinders  art 
cast  in  a  unit  with  the  top  half  cf 
the  base  from  gray  iron  and  art 
reamed  to  standard  size.  Tbe  cyl- 
inders are  interchangeable  and  &:? 
provided  with  waterjackets  which 
pass  completely  around  each  cyl- 
inder head  is  cast  separately  and 
can  be  readily  removed  to  reach 
the  combustion  space  for  the  pur- 
pose of  removing  carbon  or  reach- 
ing the  valves  for  grinding.  The 
lower  half  of  the  crankcase  if. 
made  of  aluminum  alloy  and  is  en- 
tirely in  one  piece  with  the  oil  pan 
at  the  bottom.  The  center  half  and 
top  half  of  the  crankcase  form  a  full  housing  over  the  fly 
wheel,  to  which  is  bolted  the  gearbox.  The  motor  is  sus- 
pended at  four  points. 

Valves  Are  Accessible 

The  valves  are  all  on  the  left  side  of  the  motor  and  are 
operated  through  mechanism  which  is  entirely  inclosed.  Tbe 
valve  can  be  reached  for  adjustment  by  removing  a  aide  plate 
which  is  held  in  place  by  means  of  a  large  hand  nut.  Both 
inlet  and  exhaust  valves  have  a  working  diameter  of  LIS 
inches  and  all  the  working  parts  are  hardened  and  ground 
The  pushrods  are  mushroom  design  of  nickel  steel,  hardened 
und  ground. 

The  pistons  are  gray  iron  castings,  being  of  the  same 
material  as  the  cylinders.  The  rings  are  also  cast  iron  and 
the  piston  pins  are  open  hearth  steel  hardened  and  ground 
The  connecting-rods  are  drop  forgingH  from  open-hearth  steel 
und  are  I-beam  in  section  and  heat-treated  to  give  the  be*t 
possible  rigidity.  Each  of  these  rods  is  kept  to  an  absoljv 
uniformity  in  manufacture  by  machining  to  jigs. 

Camshafts  Made  in  One  Piece 

The  camshafts  are  drop  forged  from  open-hearth  carbon, 
steel  and  are  also  hardened  and  ground,  being  manufactured 
in  one  piece.  These  shafts  are  carried  on  three  bearings  with 
cams  designed  to  provide  a  quiet  action.    The  cranksha.'- 
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Follows  Standard  Practice 

Mechanically,  there  is  noth- 
ing about  the  car  which  de- 
viates very  strongly  from 
standard  practice  except  in 
the  method  by  which  the  three 
bodies  are  attached.  The  tour- 
ing car  is  a  five-passenger  de- 
sign and  other  than  its  detach- 
able  arrangement   gives  the 
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Plan  view  of  chaaala  employed  for  the  now  Kearns  product  with  three  Interchangeable  bodies 
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Sectional  view  of  rear  axle  and  brake  mechanism  on  Kearna  car 


a  drop  forging  from  open-hearth  steel,  heat  treated  and 
ground.  It  is  carried  on  three  main  bearings  which  are  lined 
with  die-cast  nickel-babbitt.  The  sizes  of  the  bearings  are 
1.625  by  2.5  inches  at  the  forward  end,  1.625  by  1.875  at  the 
center  and  1.625  by  3  inches  at  the  flywheel  or  rear  end.  The 
diameter  of  the  crankshaft  is  1.625  inches.  These  shafts  are 
balanced  both  dynamically  and  statically  on  each  motor. 

Silence  an  Aim  Throughout 

Throughout  the  motor  the  design  has  been  made  with  a 
view  towards  securing  silence  as  far  as  possible.  Some  of  the 
representative  features  which  make  for  this  end  are  helical 
timing  gears,  inclosed  valves,  and  main  bearings  of  ample 
size.  The  cams  are  also  designed  to  give  an  easy 
lift  and  the  valve  adjustments  are  such  that  play 
cun  be  taken  up  between  the  valve  stem  and  end  of 
the  pushrod, 

Thermo-Syphon  Cooling 

Cooling  is  by  thermo-syphon,  the  water  header 
being  cast  directly  with  the  cylinder  head,  as  shown 
in  the  illustrations  herewith.  The  water  pipes  are 
so  designed  that  connections  can  be  made  to  the 
radiator  without  bending  the  hose.  The  exhaust 
manifold  is  cast  iron  and  the  inlet  manifold  is  cast 
within  the  waterjacket  of  the  cylinder,  being  de- 
signed for  a  side  inlet  carbureter  bolted  directly  to 
the  cylinder  wall.  Lubrication  is  a  combination 
force  feed  and  splash  system,  the  oil  being  pumped 
positively  to  the  main  bearings  and  also  into  splash 
pockets  beneath  each  connecting-rod. 

Power  is  delivered  through  a  multiple  disk  clutch 
to  a  three-speed  gearset  which  has  the  change  speed 
lever  mounted  directly  in  the  center.  The  rear  axle 
is  a  three-quarter  floating  design  and  the  differential 
can  be  taken  out  of  the  rear  housing  plate  without 
taking  down  the  entire  axle.  Axle  shaft  diameter  is 
1.25  inches  and  it  is  carried  on  a  double  row  of  ball 
bearings.  Both  emergency  and  service  brakes  are  in- 
closed and  operate  against  the  same  drum  being  of 
the  expanding  type.  The  brakes  are  worked  through 
equallizers  attached  to  the  central  part  of  the  axle, 
one  brake  being  worked  by  a  tube  and  the  other  by  a 
rod  which  passes  through  the  tube. 

Electric  Lighting  Standard 

The  head  lamps  are  attached  in  an  original  man- 
ner being  directly  in  connection  with  the  bonnet. 
The  lamps  are  light  and  put  no  strain  according  to 
the  claims  of  the  company,  upon  the  radiator. 
Electric  lighting  is  supplied  with  the  car  which  mar- 
kets for  prices  between  5650  and  $750  according  to 
which  outfits  are  specified.    The  wheelbase  is  107 


inches,  the  tread  standard  and  the  tires  30  by  3  1-2.  It  is 
stated  that  a  speed  of  45  miles  per  hour  can  be  made. 

Ample  room  is  provided  in  the  bodies  and  the  fitting  has 
not  been  neglected.  The  space  back  of  the  seat  in  the  de- 
livery wagon  is  39  by  58  inches,  affording  ample  room  for 
light  package  room,  etc.,  up  to  800  pounds.  The  runabout 
is  especially  adapted  for  carrying  luggage  in  the  rear,  the 
space  back  of  the  seat  being  15  inches  high  by  36  inches  long 
and  40  inches  wide.  The  touring  car  is  a  five-passenger 
design  and  is  upholstered  in  heavy  black  mule  skin  with  soft 
hair  cushions.  Spare  tires  are  carried  on  the  rear  and 
equipment  is  complete  with  an  extra  rim.  The  touring  body 
includes  robe  and  foot  rails  with  one  man  top. 


Three  bodies  which  can  be  fitted  optionally  and  Interchanged  within  10 
minutes  on  the  Kearna  chassis 
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Service  Is  N.  Y.  Engineers'  Subject 

Metropolitan  Section  of  S.  A.  E.  Discusses  Truck  Makers'  Obligations  to 
Customers — Arguments  for  Improvement  in  Systems, 
Providing  for  Inspection,  Etc. 


NEW  YORK  CITY,  April  23— Service  and  the  Com- 
mercial Car  Engineer  was  the  topic  of  the  regular 
April  meeting  of  the  Metropolitan  Section  of  the 
Society  of  Automobile  Engineers  which  was  held  last  night  at 
the  service  station  of  the  Autocar  Co.  in  this  city.  The  paper 
was  by  B.  B.  Bachman,  assistant  engineer  of  the  company, 
who  demonstrated  his  points  later  during  a  tour  through  the 
building  participated  in  by  the  members  present.  A  digest 
of  the  paper  follows: 

It  is  an  undoubted  fact  that  the  present  is  an  age  of  serv- 
ice. Leaders  in  all  lines  of  endeavor  have  recognized  the 
value  and  benefit  to  be  derived  from  a  competitive  standpoint, 
in  excelling  in  this  much  advertised  phase  of  modern  business. 
The  retail  merchant,  the  expressman,  the  contractor,  hotel 
proprietors  at  resorts  and  in  our  cities,  realizing  the  need  of 
leading  their  competitors  or  of  getting  into  a  competitive 
position,  are  turning  to  this  new  tool  as  a  means  to  attract 
patronage. 

A  large  majority  of  these  prospective  or  actual  users  of 
commercial  vehicles  are  not  in  a  position  to  care  for  them 
outside  of  the  necessary  routine  matters  of  lubrication, 
minor  adjustments,  cleaning,  etc.,  and  in  these  feel  the  need 
of  expert  advice  and  assistance.  In  addition  to  this,  the 
early  attempts  at  developing  motor  vehicles  necessarily  were 
based  upon  experience  gained  from  the  earlier  cars  con- 
structed for  passenger  transportation.  They  were  therefore 
full  of  imperfections  and  to  this  fact  many  of  the  pioneer 
users  of  motor  vehicles  can  testify. 

Therefore,  to  meet  the  need  created  by  the  lack  of  knowl- 
edge of  the  operator,  and,  second,  to  reenforcc  the  unavoid- 
able mechanical  defects  of  the  cars  so  as  to  minimize  their 
effects  to  the  user,  and,  third,  to  keep  in  close  contact  with 
the  cars  in  actual  service  so  as  to  collect  data  which  will 
enable  the  builder  to  improve  his  product — to  a  point  which 
will  gradually  eliminate  the  second  factor — there  has  arisen 
the  service  department  operated  by  the  builders  of  commercial 
cars,  and  to  a  lesser  extent,  passenger  cars. 

The  Organization  of  the  Branch 

Having  briefly  outlined  the  reasons  for  the  existence  of 
the  service  department,  it  would  seem  to  be  in  order  to 
sketch  the  development  of  the  organization  and  in  doing  this 
the  author  must  draw  on  the  experience  of  the  company  with 
which  he  is  connected. 

The  Autocar  Co.  entered  into  the  manufacture  of  com- 
mercial vehicles  in  1907  and  prior  to  that  time  had  been 
marketing  its  passenger  cars  in  the  customary  manner 
through  agents  and  two  branch  houses.  Upon  entering  the 
commercial  field,  however,  the  officers  of  the  company  recog- 
nized the  need  of  closer  co-operation  with  their  customers  as 
outlined  above  and  the  policy  of  marketing  through  branches 
was  adopted.  This  led  to  the  organization  of  the  Autocar 
Sales  Co.,  operating  in  New  York  and  the  Autocar  Sales  & 
Service  Co.,  operating  in  Philadelphia,  Boston,  Providence, 
Newark,  Baltimore  and  Chicago.  In  addition  to  these,  there 
is  an  agency  in  Los  Angeles  and  agencies  in  smaller  points, 
principally  appointed  by  the  branches. 

The  organization  of  these  branches  is  roughly,  as  follows: 


first,  the  accountants  which  have,  in  the  nature  of  thing?, 
close  relation  with  the  financial  department  of  the  parent 
company;  second,  the  sales  department  operating  under  the 
advice  and  direction  of  the  factory  sales  manager;  third, 
the  service  department,  including  the  repair  shop  and  stock 
rooms  operating  in  harmony  with  the  production  manager 
and  engineer  of  the  factory.  It  is  with  the  last  phase  of  th« 
organization  that  this  paper  will  attempt  to  deal. 

Functions  of  Service  Department 

The  functions  of  the  service  department  are  first,  the  re- 
pairing and  overhauling  of  customers'  cars;  second,  inspec- 
tion service,  both  to  customers  garaging  at  the  branch  and 
those  not  doing  so;  third,  the  supplying  of  repair  parts  for 
customers  who  do  their  own  repair  work. 

The  head  of  this  department  is  the  mechanical  super- 
intendent, or  service  manager,  and  under  him  the  repair  shop 
foremen  and  storekeeper.  The  first  and  third  functions  men- 
tioned above  are  obvious  and  need  no  elaboration.  The  second 
is  covered  as  follows:  Those  customers  who  garage  at  the 
branch  may  avail  themselves  at  a  slight  extra  charge  of  a 
nightly  inspection  covering  minor  adjustments  and  lubrica 
tion.  Those  who  do  not  garage  at  the  branch  but  who  ar* 
located  within  reasonable  distance  may  by  appointment  witi 
the  mechanical  superintendent  bring  their  cBrs  to  the  branch 
for  inspection  and  adjustment.  Where  these  are  of  a  minor 
nature,  there  is  no  charge,  but  where  there  is  material  or 
extensive  time  involved,  the  need  for  such  work  is  reported 
to  the  owner  and  upon  receipt  of  his  order  the  work  is  dor.* 
and  charged  for. 

A  traveling  inspector  covers  the  territory  within  a  radii^ 
of  approximately  25  miles  of  the  branch,  visiting  customer^ 
in  these  points  monthly.  Any  minor  adjustments  which  h« 
makes  are  not  charged  for,  but  where  he  sees  the  need  {••- 
certain  major  repairs,  he  reports  to  the  owner  and  if  possible, 
makes  them  immediately.  If  material  is  needed  which  mu-t 
be  procured  from  the  branch,  he  reports  to  the  supenr 
tendent  who  arranges  a  convenient  time  with  the  customer 
when  this  work  can  be  done.  In  this  way  the  inspection 
service  is  made  of  real  benefit  to  the  customer  and  is  sti'l 
self-supporting  and  does  not  become  an  unreasonable  burden 
on  the  manufacturer. 

Service  Department  and  Engineer 

It  can  be  readily  Been  that  the  service  department  in  it- 
various  activities  can  be  of  inestimable  value  in  assisting  thr 
engineer. 

In  the  first  place,  the  repair  orders  and  the  record  of  trie 
work  done  in  the  repair  shop  contains  an  invaluable  fund  of 
information,  relative  to  the  portions  of  the  mechanism  which, 
in  the  hands  of  the  user,  give  trouble,  either  due  to  inherer- 
defects  in  the  design  or  construction,  or  to  the  misuse  and 
abuse  to  which  the  car  is  subjected  by  the  operator  by  reason 
of  the  demand  of  his  business  or  his  lack  of  skill  and  know! 
edge  of  the  mechanism  which  he  is  handling. 

There  can  be  no  question  but  that  a  vehicle,  to  be  commer- 
cial and  practical,  must  be  so  constructed  as  to  not  only  stand 
up  under  the  normal  and  legitimate  uses  to  which  it  should 
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be  subjected  bat  also  so  far  as  possible  to  those  abnormal 
and  illegitimate  uses  which  are  the  result  of  conditions  as 
they  are  and  not  as  they  should  be. 

It  may  be  said  with  a  great  deal  of  truth  that  the  user 
should  and  must  learn  the  operation  of  his  car,  but  the  engi- 
neer  who  takes  that  attitude  and  does  not  recognize  his 
responsibility  in  learning  the  practical  phases  of  the  situ- 
ation can  never  succeed  in  producing  anything  but  a  beauti- 
ful child  of  theory  which  may  or  may  not  be  able  to  do  the 
work  for  which  it  was  intended,  but  which  enters  its  field  of 
usefulness  with  an  appalling  handicap. 

To  this  end  the  repair  orders  and  inspection  reports  are 
carefully  scrutinized  and  the  data  obtained  tabulated  for 
comparison,  thus  giving  a  basis  for  determining  the  merit 
of  various  forms  of  construction  and  the  direction  in  which 
development  work  should  be  carried. 

The  data  obtained  as  explained  before  is  also  used  to  bring 
the  efficiency  of  the  various  branches  up  to  a  common  place. 
This  is  done  by  sending  reports  at  intervals  to  the  various 
branches  showing  the  average  cost  of  repairs  at  the  various 
points  for  comparison. 

In  addition  to  this  specific  investigations  are  made  on 
detailed  repairs  over  definite  periods  and  figures  for  com- 
parison obtained  on,  say,  connecting-rod  repairs  and  adjust- 
ments, brake  repairs,  etc.  This  has  the  effect  of  creating  a 
spirit  of  friendly  rivalry  which  raises  the  efficiency  of  the 
whole  organization.  To  further  this  work  and  obtain  the 
maximum  benefit,  the  engineer,  or  his  representative,  visits 
at  regular  intervals,  all  the  branches  and  investigates  the 
methods  of  doing  various  jobs  and  the  tools  and  appliances 
used.  Finally,  at  intervals  regulated  by  the  engineer,  the 
superintendents  are  all  gathered  in  conference  at  the  factory 
and  these  various  points  all  gone  over  in  detail. 

At  these  meetings  the  comparative  repair  costs  are  care- 
fully gone  over  and  the  experience  of  those  points  having  the 
better  showing  is  given  for  the  benefit  of  all.  There  is  also 
an  opportunity  at  this  time  for  an  inspection  of  the  factory 
and  a  study  of  improved  methods  of  construction  and  pro- 
duction. 

The  result  of  this  policy  has  been  the  gradual  refinement 
and  perfection  of  the  product,  the  satisfying  of  the  user  and 
the  building  of  a  close  knit,  high  grade,  harmonious  organiza- 
tion which  operates  to  accomplish  one  object 

Discussion  Considers  Ideals 

The  pith  of  the  discussion  was  on  how  close  the  practical 
§ervice  plant  could  reach  the  idealistic  condition  as  recognized 
by  the  majority  of  automobile  manufacturers.  Many  brought 
up  the  relation  of  the  sales  department  to  the  service  de- 
partment, pointing  out  that  the  claims  of  the  salesmen  for 
the  service  department  were  often  exaggerated  in  securing 
sales  and  this  condition  afterwards  resulted  in  misunder- 
standing with  the  user  of  the  truck.  W.  P.  Kennedy 
stated  that,  in  his  opinion,  the  ideal  condition  would  be  if  the 
manufacturer  could  guarantee  the  annual  service  costs  to 
the  consumer.  He  pointed  out,  however,  that  this  was  hard 
to  reach  because  of  the  great  demands  made  by  some  con- 
sumers on  the  service  station,  which,  while  out  of  proportion 
to  the  initial  price  of  the  truck,  are  often  granted  for  policy's 

Joseph  Anglada  asked  Mr.  Bachman,  the  author  of  the 
paper,  what  he  believed  would  be  the  just  method  to  handle 
a  hypothetical  case  such  as  the  breaking  of  an  axle  or  wheel, 
for  instance,  which  in  turn  caused  the  fracture  of  other  parts 
of  the  ear.  He  wanted  to  know  if  Mr.  Bachman  thought  that 
under  such  circumstances  the  car  manufacturer  was  in  duty 
bound  to  replace  all  the  parts  broken  or  not.  Mr.  R.  McA. 
Uoyd.  chairman,  asked  if  there  should  not  be  a  definite  radius 


of  action  to  the  service  work  of  a  factory.  He  asked  speci- 
fically if  there  should  not  be  some  arrangement  in  the  out- 
lying districts  for  garages  to  handle  the  work  in  order  to 
expedite  repairs  for  truck  users  in  the  outlying  district. 

Henry  G.  McComb,  engineer  of  the  Gasoline  Division  of 
the  General  Vehicle  Co.,  stated  that  it  is  the  experience  of 
his  company  that  it  is  best  to  secure  the  services  of  the  best 
maintained  garage  in  each  district.  He  stated  that  it  is  the 
practice  of  his  company  tb  go  into  a  certain  locality  and  pick 
out  the  cleanest  garage,  as  it  is  always  the  case  that  a  clean 
garage  docs  good  work.  He  made  the  somewhat  startling 
statement  that  only  two  or  three  service  stations  in  the  New 
York  City  district  are  clean  and  the  mere  fact  that  the  others 
are  not  kept  up  to  the  best  standard  in  this  direction  shows 
that  the  work  must  suffer. 

Another  line  which  the  discussion  took  and  which  was 
participated  in  by  several  of  the  members  present,  was 
whether  the  head  of  the  service  station  should  be  a  business 
man  or  a  mechanic.  Arguments  were  advanced  on  both 
sides  but  the  consensus  of  opinion  seemed  to  favor  the  busi- 
ness man  since  he  would  be  better  equipped  to  be  a  master 
of  the  broader  phases  of  service  rather  than  in  its  mechanical 
details.  The  service  manager  should  be  on  a  par  with  the 
sales  manager,  and  these  two  departments  should  be  abso- 
lutely divorced  from  one  another. 

Bachman  Sums  Up 

In  summing  up,  Mr.  Bachman  stated  that  he  did  not 
believe  that  it  would  be  ever  possible  to  reach  the  idealistic 
condition  in  service.  He  brought  up  the  view  which  has 
often  been  held  that  this  state  could  be  reached  through  the 
service  contract  system  in  which  a  certain  maintenance  guar- 
antee is  given  with  the  sale  of  the  truck.  He  stated  that  his 
company  had  to  abandon  this  and  otherB  have  also. 

Answering  Mr.  Anglada's  question  regarding  the  extent 
to  which  the  service  department  should  make  good  on  repairs, 
1m  stated  that  it  was  a  matter  for  investigation  as  to  who 
was  responsible  for  the  damage.  If  the  entire  damage  wa» 
due  to  a  defect  in  the  material  or  design  of  the  car,  the  com- 
pany manufacturing  the  car  stands  back  of  it  and  defrays 
the  expenses. 

At  the  business  end  of  the  meeting,  the  secretary's  report 
showed  that  a  gain  in  membership  of  fourteen  has  been 
made  since  the  last  meeting  of  the  section,  bringing  the  total 
membership  up  to  155.  After  the  discussion,  A.  B.  Cumner, 
of  the  Autocar  Co.,  took  the  engineers  through  the  service 
building  and  pointed  out  the  systems  *by  which  the  repairs 
and  garaging  of  the  cars  are  looked  after. 

After  the  meeting  the  members  adjourned  to  a  neighbor- 
ing restaurant  where  a  supper  provided  by  the  Autocar  com- 
pany was  served.  The  meeting  was  well  attended,  consider- 
ing that  it  fell  upon  the  same  day  as  the  Standards  Com- 
mittee meeting  in  Detroit,  there  being  about  sixty  present. 

New  York  City,  April  24 — "Why  Service  Conditions 
Should  Be  Investigated  and  Recommendations  Made  Before 
Selling  a  Customer,"  is  the  title  of  an  address  that  will  be 
delivered  by  Vernon  Monroe,  president  of  the  International 
Motor  Co.,  at  the  motor  truck  convention  in  Detroit  on  May 
5  and  6.  Another  one  of  the  nine  papers  that  have  been 
arranged  for  is  "What  Can  Be  Done  to  Improve  Conditions 
in  the  Truck  Business?"  to  be  delivered  by  J.  R.  Van  Allen, 
of  the  Atterbury  Motor  Car  Co. 


New  York  City,  April  24 — Among  the  papers  to  be  pre- 
sented at  the  convention  of  the  National  Electric  Light  Assn., 
San  Francisco,  June  7  to  11,  1915,  will  be  two  of  particular 
pertinence  to  electric  vehicles.  "The  Electric  Venicle  and 
the  Central  Station"  will  be  presented  jointly  by  J.  F.  Gil- 
christ and  A.  J.  Marshall;  W.  P.  Kennedy  will  prepare  a 
paper  to  be  read  by  Mr.  Edwards,  chairman  of  the  committee 
on  accounting  of  the  N.  E.  L.  A.,  on  methods  of  accounting 
costs  of  operating  electric  vehicles. 
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Things    That  Count 

TAKEN  together  the  reports  of  the  divisions  of 
the  standards  committee,  though  brief,  suf- 
fice to  show  once  more  how  great  a  work  the  Society 
of  Automobile  Engineers  is  doing.  The  matters  in 
hand  just  now  are  perhaps  not  so  spectacular  as 
some  of  the  past  work  of  the  standards  committee, 
but  their  usefulness  is  none  the  less  immeasurable. 
For  instance,  to  find  300  different  sizes  of  cotter 
pins  in  use  on  automobiles  and  to  reduce  them  to 
forty-one  that  will  meet  all  requirements  is  an 
achievement  which  is  apt  to  pass  without  due  credit, 
because  the  article  in  question  is  so  insignificant. 
Yet  a  moment's  thought  shows  us  that  thousands 
of  people  will  benefit  in  time  and  money  because  of 
the  elimination  of  some  259  useless  sizes  of  cotter 
pins.  . 

Although  it  is  at  the  very  commencement  of  its 
laliors  and  has  nothing  whatever  as  yet  to  its  credit, 
the  new  division  whose  duty  is  to  endeavor  to  fix  in- 
ternational standards  that  will  be  common  through- 
out the  world  has  a  road  before  it  full  of  opportunity 
for  great  achievement.  Coming  nearer  home,  the 
experiments  being  made  on  headlight  glare  will  re- 
act on  the  dailv  life  of  the  majority  of  the  inhabit- 
ants of  this  country.  It  is  the  mission  of  the  S.  A.  E. 
standards  to  bring  order  out  of  chaos,  and  the  prog- 
ress reported  at  Detroit  last  week  shows  that  the 
work  is  being  carried  on  more  expeditiously  than 
ever. 


Real  Prosperity 

THAT  day  and  night  shifts,  constantly  increasing 
facilities  and  working  forces  do  not  suffice  to 
enable  Detroit  parts  and  accessory-  manufacturers  to 
keep  up  with  the  spring  rush  of  orders  will  hardly 
be  taken  as  an  indication  that  the  prosperity  charac- 
terizing the  automobile  industry  throughout  the  re- 
cent period  of  business  depression  is  of  the  inflated 
variety.  Here  and  there  reports  have  arisen  to  this 
effect  from  time  to  time  but  no  one  has  appeared  to 
substantiate  them  and  no  evidence  to  support  such 
rumors  has  appeared.  Meanwhile  the  prosperity  in 
both  automobile  and  accessory  branches  continues; 
day  and  night  shifts  and  rapidly  increased  manu- 
facturing facilities  are  the  rule  and  still  the  orders 
grow  steadily  from  day  to  day. 

Annealing 

THE  importance  of  proper  annealing  must  not  be 
overlooked.  In  these  days  when  the  necessity  of 
getting  the  most  out  of  a  given  steel  is  so  well  recog- 
nized it  seems  hardly  possible  that  great  care  should 
not  be  taken  in  the  heat  bath.  On  the  other  hand, 
however,  many  of  the  failures  that  are  rather  vaguely 
laid  at  the  door  of  the  crystallization  myth  are  sim- 
ply due  to  a  lack  of  care  in  the  annealing  after  the 
metal  has  been  worked  at  a  temperature  at  which  its 
interior  structure  is  upset. 

Whether  or  not  an  actual  change  takes  place  in 
the  crystalline  formation  of  the  steel  under  repeated 
stresses  does  not  materially  influence  the  fact  that 
proper  annealing  will  give  these  parts  which  are 
subject  to  repeated  stresses  a  greatly  increased  lease 
of  life.  If  those  who  either  slight  the  work  of  an- 
nealing altogether  or  who  do  it  in  a  manner  which 
does  not  thoroughly  reorganize  the  disturbed  crystal- 
line formation,  would  only  study  the  micrographic 
photographs  of  specimens  of  cold-worked  material 
before  and  after  annealing  they  would  quickly  see 
the  necessity  for  accuracy  in  this  practice. 

Sheets  and  bars  of  steel  are  often  rolled  and 
worked  at  temperatures  which  are  so  low  that  distor- 
tion of  the  inter-molecular  structure  cannot  help  but 
result.  A  neglect  of  the  annealing  in  its  entirety  is 
rare,  but  it  is  not  uncommon  to  find  it  neglected  in 
part.  The  temperature  of  the  entire  piece  will  not 
be  raised  to  that  in  which  a  reformation  of  the 
crystals  takes  place  because  the  part  is  not  left  to 
soak  a  sufficiently  long  time  in  the  heat  of  the  an- 
nealing furnace.  The  result  is  that  the  exterior  por- 
tion of  the  piece  which  has  been  raised  to  a  higher 
temperature  is  strong  and  solid,  whereas  the  interior 
forms  a  weak  core  without  the  strength  to  withstand 
the  stresses  of  hard  work. 

There  is  a  safe  method  to  pursue  in  annealing, 
namely,  determine  first  the  critical  point  of  the  metal 
with  which  one  is  dealing  or.  in  other  words,  the 
point  at  which  the  carbon  passes  into  solid  solution 
with  the  iron,  and  then  allowing  the  metal  to  remain 
in  a  furnace  which  has  a  heat  sufficiently  above  this 
temperature  to  make  sure  that  the  part  will  be  heated 
throughout. 
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200  Delegates  for  Detroit  Truck  Convention 

At  Least  36  Concerns  To  Be  Represented,  Some 
Sending  4  Men — Complete  Program 


DETROIT,  MICH.,  April  28— The  Motor  Truck  Conven- 
tion to  be  held  here  Mny  5  nnd  6  is  already  an  ussured 
success,  more  than  200  delegates  being  a  conservative  esti- 
mate of  the  expected  attendance  as  judged  from  acceptances 
received  by  the  National  Automobile  Chamber  of  Commerce 
to  date. 

The  following  concerns  have  notified  the  Chamber  of  Com- 
merce that  they  will  have  delegates  present: 

Adams,  Armleder,  Attcrbury,  Autocar,  Baker,  Chase,  Com- 
merce, Couple-Gear,  Denby,  Federal,  General  Motors,  General 
Vehicle,  Indiana,  Kalamazoo,  Kelly,  Kosmath,  Maccar,  Mack 
and  Saurer,  Moon,  Menominee,  Packard,  Pierce-Arrow,  Keo. 
Republic,  Selden,  Signal,  South  Betid,  Standard,  Sternberg, 
Studebaker,  Velie,  United,  Walter,  Waverley,  White  and  Wil- 
cox.   Many  of  these  concerns  are  sending  four  or  more. 

The  program  U  practically  complete  and  gives  promise  of 
being  one  of  the  most  interesting.  Papers  are  generally  lim- 
ited to  20  minutes  with  40  minutes  for  discussion  and  those 
delegates  to  take  leading  parts  in  discussion  have  already 
been  notified  of  what  will  be  expected  of  them. 

The  convention  opens  on  Wednesday,  May  5,  at  1.30  p.  m., 
which  follows  the  regular  meeting  of  the  N.  A.  C.  C.  Board 
of  Directors  held  during  the  forenoon. 

There  will  be  a  theater  party  Wednesday  evening  at  the 
Detroit  Opera  Mouse.  On  Thursday  there  will  be  two  ses- 
sions, a  forenoon  one  beginning  at  9.30  and  and  an  afternoon 
one  at  1.30.    The  complete  program  follows: 

WKnxn.sn.u-.  may  ;.. 

in  n.  m     12  3D  p   m  —  Merlin*  of  N  A 
12:30    l  :1i>  p.  ni.    "  let -iiciiuaiiitol  * 

II    !,  I. 

Klr»t  Hii*lrie»s  S.s*|on. 

t  30  P   rn  .—Address  of  Welcome  l.v  Charles  Clifton.  President  Na- 
tional Aut.itnohlle  Chan  l.er  of  Commerce 

1  «T.  p   nv  —  Appointment  of  Chairman. 

US  -2  p   m  -Ann 
••  30  P  m 


!.  Board  of  Director* 
Luncheon.  Han.iurt  Hall,  Sutler 


M..w   Can    Physical    Pt-oi.leiii*   that    Militate   Aualn.it  Eco- 

II..KII.    i  ■,    [       .     1  1  I    'I  I      i  '■  -     1   •      I  '  •! 

Ily   I  v   He,  croft.  l«n.-etiHK  IMlt.ir  ('•..nmierrlal  Vehiele 

What  Can   He   li         to  Improve   Conditions  In   tile  Truck 

Busllie-s  ' 

Ily  John  W    Van  Allen.   Atterl.ury  Motor  Car  Co. 
How  Can  the  r».  d  Truck  yiir»lwn  Ho  Handled* 
Ily  W   I.  I>iiv.  "o-n.ral  Man.iK.  r.  lienrral  M'iH'r»  Truck  Co, 


Can  Manufacturer*  Have  a  Standard  Service  Policy" 

By  Alv.m  Maciiuley,  VU-e-Pr**.  Packard  Motor  Car  Co. 
Appointment  ot  Committee  oil  Service  Policy  ((evolution 


WKDNKSI'AY    KVr.NI.N.J.   May  a. 
H  (»•— 11  p.  m  —Tlier.tr*  1'artv.  I.eirolt  opera  Hou*e 

Till  USl.AV.  MAY  6 
--.  .  ,„  ,1  ,i 

(t.Jtl  ii   m  — p   In  —Tape i  .h  anil  Discussions. 

Can  the  Ivaler  Make  Moiu-v  Seliint;  Motor  Trucks,  tinrl  If 
Not.  Wh«(  Is  Him  i-'unctlon  " 

Hy  Hubert  <>    I'ntten.  Sale*  Mnnaxer,  Pierce- Arrow  Motor 
Cur  Cotupanv. 

Advantaise*  of  S-!!ln([  on  Time  Payments  and  How  Such 
Sales  Should  1!.  Handled 

Hv   W    T    White,   President  The  White  Company. 
Why  Service  C.uulil  Ions  Should  lie  Ini  estimate  " 
tricndatlons  Ma.le  Before  Selling  a  Customer. 

Bv  Vernon  Munroe.  President  International  Motor  Co 
Is  There  a  Need  for  Motor  Truck  Shows  or  Demount  rati.; 
and  What  Form  Should  Th.-v  Take* 

By  M   I.   Pulchcr.  Vlce-Pr-s.  Ke.leral  Motor  Truck  Co 
Appointment  of 
lotion. 
!2:Jii-1:»i  p.  m.  -Buff. 

Third 

1  M-   r,  :lil  p    m      Papers  and  . 

Can  a  Standard  Laaad  Bating  Be  Devised 
the   Mali, If.l.  lor, m' 

Hv  11  Kerr  Thomas.  Assl  MnrutKcr.  Pierre- Arrow  Motor 
Car  Co, 

Appoliilmeot  of  Committee  oi.  Load   Hating  Hesohltlo!!. 
Tlo-  Clayton  Act  and   power*  of  the   Ke.leral  Trail*  C.«n- 
mivsion 

Hv    Charles   Thaddeus    Terry.    General    Counsel    for  the 

N.  A.  C.  C. 
Kiln   Paper*  and  Discussions 
lt.  |«i|l«  of  Commute.*  on  It.solution*. 


To  Open  Yellowstone  Park  to  Tourists 


WASHINGTON,  D.  C,  April  24— Secretary  of  the  In- 
tcrior  Lane  this  week  approved  the  plan  to  open 
Yellowstone  National  Park  to  automobiles  this  summer  under 
regulations  which  will  later  be  prescribed  and  has  fixed 
August  1  as  the  date  for  their  udmission.  This  is  the  only 
national  park  which  motorists  have  not  hitherto  been  allowed 
to  use.  In  1913  the  Interior  Department  threw  open  Yo- 
Semite  National  Park  to  motorists,  under  careful  regulations, 
and  it  has  resulted  in  a  very  much  wider  use  of  that  park. 

The  problems  in  the  Yellowstone  were  more  complicated, 
as  there  is  a  very  heavy  stage  traffic  over  the  roads,  which 
hitherto  have  not  been  in  satisfactory  shape  to  be  thrown 
open  to  automobiles.  The  stage  travel  in  the  Yellowstone 
this  summer  will  be  particularly  heavy,  and  the  secretary 
deemed  it  advisable  not  to  let  the  machines  in  until  the  late 
summer,  when  the  superintendent  of  the  park  will  have 
everything  in  readiness  for  their  admission.  Telephone  lines 
are  to  be  extended  and  checking  stations  established  at  im- 
portant junction  points,  so  that  the  machines  can  be  kept 
under  absolute  control.  The  privilege  is  extended  to  pleasure 
vehicles  only. 

Plans  carefully  worked  out  by  officials  of  the  Interior 
Department,  with  the  cooperation  of  the  army  officers  at 
the  park  call  for  a  schedule  which  will  keep  the  automobile 
traffic  entirely  independent  of  the  stage  traffic.  All  the 
regular  traffic  will  move  in  one  general  direction  in  making 
the  circuit  of  the  park,  the  automobiles  leaving  half  an 
hour  before  the  stages,  both  morning  and  evening,  from 
the  different  entrances  or  from  the  intermediate  stations 
at  which  they  are  checked  in. 

It  is  expected  that  the  road  through  the  park  will  be  a 
link  in  the  highway  to  the  Northwest,  and  will  give  the 
motorist  who  is  contemplating  a  western  trip  an  opportunity 
of  seeing  several  of  the  other  national  parks.    Sit.  Rainier 


and  Crater  Lake  National  Parks  could  be  visited  and  the 
motorist  continuing  his  tour  through  California  could  visit 
the  expositions  at  San  Francisco  and  San  Diego,  and  cross 
over  the  Sierra  Nevadas  on  his  return  journey,  through  the 
Yosemite  National  Park,  over  the  scenic  Tioga  Road  whirh 
Secretary  Lune  has  just  accepted  on  behalf  of  the  Govern- 
ment. 

Kxcept  at  its  main  entrance  through  the  valley  of  the 
Yellowstone  on  the  north,  the  Yellowstone  National  Park  is 
entirely  surrounded  by  natural  forests.  To  the  north  are  the 
Gallatin  and  Ahsaroka  National  forests.  On  the  east  the 
Shoshone  and  Beartooth,  on  the  south  the  Teton  and  on 
the  west  the  Targhcc  and  the  Madison.  The  central  portion 
is  practically  all  an  undulating  volcanic  plateau  having  an 
elevation  above  the  sea  level  of  about  8,000  feet.  This  com- 
prises an  area  of  about  2,000  square  miles  out  of  the  totul 
of  3,350  of  which  the  park  is  composed.  The  park  is  52  miles 
across  from  north  to  south  and  54  miles  from  east  to  west. 

It  is  in  the  geysers  and  canyons  that  visitors  will  find  their 
chief  interest.  Kxcelsior  is  the  largest  geyser,  having  a 
crater  of  300  feet  long  nnd  200  feet  wide.  It  has  not  been 
active  since  18!»0.  Another  geyser,  probably  about  the  most 
interesting,  is  Old  Faithful  which  at  regular  intervals  of 
from  65  to  70  minutes  throws  a  column  of  hot  water  2  feet 
in  diameter  to  a  height  of  from  125  to  150  feet.  The  eruption 
lasts  from  4  to  4  1-2  minutes.  The  Giant  at  intervals  of  from 
2  to  4  days  throws  up  a  column  to  a  height  of  250  feet  for 
90  minutes. 

The  Grand  Canyon  which  the  Yellowstone  has  cut  for  itself 
through  the  rocky  bed  has  produced  scenic  effects  which  are 
claimed  to  be  uncqualed.  Its  length  is  24  miles  and  is  from 
f>00  to  1,200  feet  deep.  Its  ragged,  broken  walls  which  are 
inclined  at  very  steep  angles  are  of  a  richness  of  color  which 
is  beyond  adequate  description. 
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Champion  -  Frontier 
Suit  Ended 

Business  of  Frontier  Specialty 
Co.  Transferred  to  Champion 
— Frontier  Licenses  in  Force 

TOLEDO,  O.,  April  24— The  Champion  Spark  Plug  Co., 
of  this  city  today  signed  papers  which  transfer  the 
entire  business  of  the  Frontier  Specialty  Co.,  Buffalo,  N.  Y., 
to  the  Champion  company.  By  this  transfer  the  legal  con- 
troversy between  the  Frontier  company  and  the  Champion 
company  over  the  question  of  priming  spark  plugs  comes 
to  an  end,  the  suit  brought  by  the  Frontier  concern  against 
Champion  in  November,  1914,  for  infringement  of  the  Simms 
and  Shea  patents  covering  priming  plugs  being  dismissed. 

The  licenses  issued  by  the  Frontier  company  covering  its 
priming  plugs  will  remain  in  force  under  conditions  as 
existing  before,  with  such  concerns  as  Benford  Mfg.  Co., 
Sharp  Spark  Plug  Co.,  Emil  Grossman  Mfg.  Co.,  Rajah  Auto 
Supply  Co.,  Bigsby  Mfg.  Co.,  Reflex  Ignition  Co.,  and  A.  R. 
Mosler  Co. 

The  Champion  Spark  Plug  Co.  will  henceforth  manufacture 
the  All-in-One  plug  known  as  the  original  spark  plug  with 
priming  cup. 

Internal  Gear  Drive  Assn.  Is  Formed 

Detroit,  Mien.,  April  26 — An  organization  of  the  makers 
of  the  internal  gear  drive  type  of  truck  rear  axle  and  of 
truck  manufacturers  using  this  design  of  axle  has  just  been 
effected  here  under  the  name  of  the  Internal  Gear  Drive 
Assn.  Headquarters  have  been  secured  in  the  David  Whit- 
ney Building,  and  George  M.  Davis  has  been  made  manager. 

the  members  of  the  new  organization  are  the  Tor- 


Market  Reports  for  the  Week 

NEW  YORK  CITY,  April  27— Market  prices  this  week 
were  steadier.  Changes  for  the  most  part  were  as 
usual  in  the  metals.  Lead  was  constant  at  $4.17  1-2  per  100 
pounds.  Bessemer  steel  and  open-hearth  steel  remained  un- 
changed at  $19  a  ton,  with  large  sales.  Gasoline  was  strong 
at  12  cents  a  gallon.  Both  electrolytic  and  Lake  coppers 
were  strong  and  higher  this  week,  the  former  closing  at  a 
3-4-cent  gain  and  the  latter  at  a  1-cent  gain.  Both  reached 
new  high  marks  for  the  year,  electrolytic  at  18  cents  on 
Monday  and  Lake  at  19  cents  on  the  same  day.  Tin  closed 
at  a  drop  of  $4.00  per  100  pounds  after  a  fluctuating  week. 
About  2,000  tons  oi  this  metal  is  in  steamships  at  dock  in 
this  city,  but  little,  if  any,  will  be  available  for  April  delivery. 
Consequently  tin  for  prompt  shipment  is  scarce.  The  rubber 
market  was  steady  with  the  demand  restricted  to  small  lots 
and  offerings  light.  At  the  closing  on  Monday,  Fine  Up-Rlver 
Para  came  down  1  cent  in  price,  closing  at  60.    Rubber  ship- 
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benson  Gear  and  Axle  Co.  Newark,  N.  J.;  the  Russel  Motor 
Axle  Co.,  North  Detroit;  the  Celfor  Tool  Co.,  Buchanan. 
Mich.;  the  Republic  Motor  Truck  Co.,  Alma,  Mich.;  and  tl>e 
Denby  Motor  Truck  Co.,  Detroit.  In  addition  there  are  sev- 
eral  concerns  now  contemplating  taking  on  this  type  of 
drive  for  at  least  some  of  their  models,  and  also  some  of 
the  accessory  people,  but  the  names  of  these  are  withheld 
at  this  time. 

The  main  object  of  the  organization  is  to  become  a  clear- 
ing house  for  information  on  this  type  of  drive.  An  edu- 
cational campaign  among  dealers  and  users  is  to  be  inaugu- 
rated, thus  to  acquaint  them  with  exactly  what  the  type  is. 

Mr.  Davis  states  that  it  will  not  be  the  policy  to  fight 
other  types  of  rear  drive,  but  rather  to  promote  the  internal 
gear  without  reference  to  others'  constructions. 

Carterear  Plant  To  Be  Closed 

Detroit,  Mich.,  April  26 — Through  reliable  sources  it  has 
been  learned  that  the  General  Motors  Co.  will  close  the  Car- 
terear Co.  plant  at  Pontiac,  Mich.,  with  the  termination  of 
the  present  year's  output.  The  closing  date  has  been  set  for 
the  latter  part  of  May,  probably  the  22d. 

It  is  the  intention  to  manufacture  in  the  Carterear  plant 
the  new  light  six  which  the  General  Motors  organization  has 
now  in  the  process  of  development.  This  will  use  a  North- 
way  engine,  and  will  sell  under  $1,000.  It  is  the  intention 
to  manufacture  somewhere  in  the  neighborhood  of  30,000  of 
these  the  first  year,  providing  the  parent  company  can  get 
its  organization  so  far  perfected  as  to  make  this  possible. 

No  details  of  the  new  General  Motors  six  are  available  at 
this  time,  but  it  is  understood  that  it  will  be  a  worthy  com- 
petitor for  the  lighter  sixes  now  on  the  market  and  selling 
at  around  $1,000. 

Ford  to  Pay  Over  $15,000,000  in  Rebates 
To  Car  Buyers 

DtrrnoiT,  Mich.,  April  28 — Henry  Ford's  plan  of  profit- 
sharing  will  be  carried  out  this  year,  according  to  an  an- 
nouncement by  the  manufacturer  himself.  Mr.  Ford  said 
yesterday  that  $60  would  be  repaid  to  every  buyer  of  a  car 
in  the  year  following  announcement  of  the  plan.  The  plar. 
called  for  a  rebate  upon  the  purchase  price  of  each  car  if 
300,000  cars  were  built  and  sold  by  the  Ford  Motor  Co.  dur- 
ing its  fiscal  year.  August  1.  1914,  to  August  1,  1915.  This 
production  is  now  assured  with  a  month  to  spare. 

If,  as  announced  in  The  Automobile  for  April  22,  the  pro- 
duction reaches  326,000,  the  fulfillment  of  its  tentative  prom- 
ise to  purchasers  will  mean  the  payment  of  $16,250,000. 

Studebaker  Discounting  Notes 

New  York  City,  April  27 — A.  R.  Erskine,  first  vice-presi- 
dent and  treasurer  of  the  Studebaker  Corp.,  Detroit,  Mich., 
states  that  the  company  has,  during  the  past  month,  used  a 
moderate  portion  of  its  cash  resources  in  anticipation  of  ap- 
proximately $2,500,000  of  the  company's  outstanding  aerial 
notes,  maturing  $800,000  annually  between  September,  1915. 
and  March.  192r 
ket  and  cancel  1 

originally  issued,  approximately 


he  notes  were  purchased  in  the  open  n 
Of  the  $8,000,000  of  these  serial  tv 
ipproximately  $5,000,000  have  been 


Fisk  Profits  Gain  Over  $300,000  in  1914 

Chicupee  Falls,  Mass.,  April  22 — The  annual  report  of 
the  Fisk  Rubber  Co.  for  the  year  ended  October  31,  1914,  just 
issued  shows  net  profits  of  $942,204  as  compared  with 
$606,001  in  1913.  After  taking  out  inventory,  adjustment 
and  reserve,  amounting  to  $160,000,  the  balance  for  dividends 
amounts  to  $782,204,  as  compared  with  $488,312  in  1913. 
This  year  the  first  and  second  preferred  dividends  amounted 
to  $360,000  as  compared  with  $285,833  the  previous  year.  The 
surplus  amounted  to  $432,204  as  against  $202,479  in  1913. 

General  Electric  1914  Profits  $8,970,963 

New  York  City,  April  22— The  General  Electric  Co.'i 
gross  sales  in  1914  were  $90,467,692  compared  with  $106,- 
477,439  in  1913.  Profits  from  manufacturing-  aggregated 
$8,970,963,  against  $10,260,605,  while  the  income  from  other 
sources  brought  the  total  income  up  to  $11,855,383  as  againrt 
$14,065,789  in  1913. 

The  net  profits  amounted  to  $11,287,827  as  compared  with 
$13,489,357  in  1914.  The  1915  profits  were  equal  to  11.12 
per  cent,  earned  on  $101,486,700  capital  stock,  against  13^ 
per  cent,  earned  on  $101,381,200  in  the  previous  year.  After 


Digitized  by  Google 


April  t9.  1915  THE  AU 

paying  interest  and  dividends,  the  company  carried  to  the 
surplus  account  $3,145,061  against  |4,908,675  in  1913. 

The  company  increased  its  manufacturing  floorspace  by 
940,000  square  feet  during  the  year,  but  most  of  this  was 
under  construction  when  the  year  began.  The  expenditures 
during  the  year,  for  additions  and  improvements  to  manu- 
facturing plants,  aggregated  $6,00(5,955,  and  the  amount  writ- 
ten off  from  the  earnings  was  $4,370,792.  The  net  book 
value  of  the  company's  plants  on  December  31,  1914  was 
$31,063,331. 

Master  Carbureter  Buys  Air  Compressor  Plant 

Detroit,  Mich.,  April  26 — The  Master  Carbureter  Corp., 
with  general  offices  at  Woodward  and  Hancock  avenues,  has 
purchased  the  real  estate  and  plant  of  the  American  Air 
Compressor  Co.,  1523  Fort  street,  west,  and  will  move  there 
early  in  May. 

The  structure  just  purchased  is  one  story  high  100  by  225 
feet.  From  100  to  150  men  are  to  be  employed  with  a  view 
of  making  200  to  250  carbureters  a  day,  or  about  three  times 
the  present  production. 

The  Detroit  factory  will  take  care  of  the  business  all  over 
the  country  except  the  west,  which  is  taken  care  of  by  the 
Master  Carbureter  Co.,  Inc.,  of  Lob  Angeles,  Cal.,  which 
makes  an  average  of  fifty  instruments  a  day. 

U.  S.  C.  C.  Discusses  Price-Cutting 

Chicago,  III.,  April  23 — Price  cutting  of  automobiles  and 
other  manufactured  articles  has  been  the  chief  subject  of 
discussion  of  the  committee  on  the  maintenance  of  re-sale 
prices  of  the  Chamber  of  Commerce  of  the  United  States  of 
America  which  has  been  in  session  here  at  the  University 
club  and  the  offices  of  the  chamber.  Automobile  manufac- 
turers were  represented  by  Henry  B.  Joy  of  the  Packard 
company.  This  committee  was  appointed  in  the  latter  part 
of  1914  and  made  a  preliminary  report  at  the  convention  of 
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the  chamber  in  Washington  on  February  5  of  this  year.  The 
convention  at  that  time  instructed  the  committee  to  investi- 
gate the  elements  of  price  maintenance  problem  and  stated  in 
such  a  way  that  these  statements  could  be  made  the  basis  of 
a  referendum  or  general  vote  of  the  organization  members 
of  the  National  Chamber. 

March  Exports  3,767  Motor  Vehicles 

Washington,  D.  C,  April  28— Special  Telegram—  Exports 
for  March  show  that  1,339  commercial  vehicles  valued  at  $4,- 
723,563  and  2,428  passenger  cars  valued  at  $1,968,302  were 
shipped  to  Europe.  For  the  9  months  ending  with  March, 
commercial  vehicle  exports  were  6,313  valued  at  $18,737,487. 
Passenger  cars  numbered  11,562  valued  at  $9,555,761. 

Youngstown,  O.,  April  23 — The  present  stockholders  of 
the  Youngstown  Sheet  &  Tube  Co.  have  taken  practically  the 
entire  $5,000,000  issue  of  the  new  stock  authorized  several 
weeks  ago. 

Dividends  Declared 

The  following  dividends  have  been  declared:  Stewart- 
Warner  Speedometer  Corp.,  Chicago,  111.,  quarterly  dividends 
of  1  1-2  per  cent,  on  common  and  1  3-4  per  cent,  on  preferred, 
payable  May  1  to  stock  of  record  April  26.  • 


Detroit,  Mich.,  April  26 — S.  H.  Humphrey,  factory  man- 
ager of  the  Hupp  Motor  Car  Co.,  for  the  last  2  1-2  years,  has 
resigned  to  become  works  manager  of  the  Chalmers  Motor 
Co..  July  1.  He  succeeds  H.  H.  Pinney,  third  vice-president 
ana  works  manager  of  the  Chalmers  company  during  the 
last  few  years. 

A  successor  to  Mr.  Humphrey  has  not  yet  been  appointed. 


Automobile  Securities  Quotations 


NEW  YORK  CITY,  April  26—  War  talk  and  rumors  had 
a  direct  influence  on  the  securities  market  this  week. 
Prices  were  lower  and  the  gains  were  few  and  small.  A  few 
of  the  most  important  changes  are  as  follows :  Packard  com- 
mon and  preferred  16  and  4  points  higher  respectively;  Gen- 
eral Motors  common,  9  points  and  preferred  1  1-2  points 
higher,  and  J.  I.  Case  preferred,  2  points  higher. 
Changes  in  the  tire  prices  were  mostly  declines.  Goodrich 

? referred  dropped  1-2  point;  Goodyear  preferred  went  down 
-2  point;  Kelly-Springfield  common  and  second  preferred 
both  went  down  4  points;  Miller  Rubber  common  declined  5 
points  and  Swinehart  stock,  down  10  points. 

There  were  a  few  small  drops  in  the  accessories  securities 
as  follows:  Stewart- Warner  common  and  preferred,  1  point; 
and  Texas  company  stock,  5  points. 

Quotations  in  the  Detroit  exchange  were  slightly  higher. 
The  following  stocks  showed  gains;  Chalmers  common  3-4 
points  and  preferred,  2  points;  Continental  Motor  common 
and  preferred,  2  1-2  and  2  points,  respectively;  Packard  com- 
mon and  preferred,  23  and  5  1-4  points,  respectively;  Stude- 
baker  common,  1  point  In  the  inactive  stocks,  Kelsey  Wheel 
went  up  5  points. 
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Wheel  Tax  Declared 
Invalid 

Illinois  Supreme  Court  Decision  Hits 
Chicago  Financial  Blow — Nearly 
$500,000  Lost  for  1915 

/"I  HICAGO,  ILL.,  April  22—  As  a  result  of  a  decision  handed 
\j  down  l>y  the  Supreme  Court  in  Springfield.  111.,  yester- 
day, motorist)!  of  Chicago  will  not  be  compelled  to  nay  a 
wheel  tax  to  the  Municipal  authorities  hereafter,  in  audition 
to  a  fee  for  license  and  registration  to  the  state  treasury. 

In  the  test  case  brought  by  Joseph  Dchiscr  against  the  City 
of  Lincoln,  111.,  the  Supreme  Court  decided  that  the  wheel  tax 
was  invalid.  Judge  Craig,  who  handed  down  the  decision 
held  that  the  annual  license  fee  which  motor  car  owners 
are  required  to  pay  to  thu  state  is  a  tux,  and  that  double 
taxation  exists  when  motorists  are  required  to  pay  a  munici- 
pal tax  also.  This  was  the  contention  of  the  attorneys  of 
the  Lincoln  resident,  who  sought  to  have  the  city  ordinance 
there  declared  unconstitutional. 

The  decision  of  the  Supreme  Court  struck  the  city  of 
Chicago  a  terrific  financial  blow;  it  means  that  Chicago  is  to 
be  deprived  of  at  least  two-thirds  of  an  annual  income  which 
reached  $726,129  for  1914,  and  which  has  been  climbing  bo 
steadily,  it  was  expected  to  reach  the  $  1,000,000  mark  within 
a  short  time.  During  the  last  five  years.  Chicago  has  col- 
lected $3,146,218.88,  from  this  source  of  revenue,  divided 
as  follows: 

1910   tM0.tlS.0t     1913  t«:«.*«i  r. 

1911    r,HS,ir,74S       1911    72«,  129.05 

1912    6»t,7r.7.«7 

The  opinion  applies  to  passenger  vehicles  alone,  and  does 
not  declare  invalid  the  state  wheel  tax  law.  Motor  trucks, 
and  horse  drawn  vehicles  are  not  mentioned  in  the  decision, 
and  apparently  are  not  affected.  Dehner  refused  to  pay  a 
wheel  tax  imposed  by  the  ordinance,  and  was  fined  $25  by  a 
local  Justice  of  the  Peace.  The  Circuit  Court  reversed  the  de- 
cision. The  case  was  then  taken  to  the  Supreme  Court  and 
the  action  of  the  lower  tribunal  was  sustained. 

In  sustaining  the  action  of  the  lower  court,  however,  the 
Supreme  Court  says:  "The  ordinance  in  question  is  in 
square  conflict  with  Section  12  of  Motor  Vehicle  Action  of 
1911,  which  prohibits  the  imposition  of  local  licenses  on 
vehicles  of  certain  types.  The  ordinance  in  question  is 
against  both  spirit  and  letter  of  the  law." 

As  the  result  of  this  decision,  Chicago  will  be  deprived  of 
more  than  $500,000  annual  revenue,  which  has  been  used  to 
pay  the  expenses  of  street  repairs,  and  hundreds  of  men 
will  be  thrown  out  of  work  in  the  street  repair  department 
until  provision  can  be  found  for  an  appropriation  to  carry  on 
this  work.  City  officials  believe  that  Chicago  has  received  a 
knock-out  blow  as  the  result  of  the  Supreme  Court  decision 
on  the  wheel  tax  law. 

New  Plates  Every  3  Years  in  Iowa 

Des  Moines,  Ia.,  April  22— The  thirty-sixth  general 
assembly  of  Iowa  has  just  ended  its  session  with  a  record  of 
legislation  on  good  roads  and  motor  vehicles  which  is  popular 
among  the  motorists  and  good  roads  enthusiasts  of  the 
state. 

Changes  in  the  law  governing  the  registration  of  auto- 
mobiles are  especially  approved  by  motorists.  The  new  law 
provides  that  number  plates  shall  be  issued  only  every  3 
years  instead  of  every  year  as  at  present.  This  will  save 
the  motorists  the  annual  worry  over  new.  number  plates. 
The  fees  shall  be  a  lien  upon  the  motor  vehicles  and  penalties 
shall  be  collected  for  delinquency.  Under  the  new  law  the 
plates  may  be  made  at  state  institutions.  The  new  law 
provides  also  that  the  state  automobile  department  shall 
charge  50  cents,  instead  of  $1  as  at  present,  for  extra  number 
plates.    All  new  provisions  will  go  into  effect  July  1,  1915. 


35  Cents  Per  H  P.  for  California 

Sacramento,  Cal.,  April  23— The  Mouser  bill  regulating 
automobile  taxation  was  passed  by  the  assembly  during  the 
s.-.-ond  week  of  this  month.    The  bill  aims  to  change  the 


system  of  licensing  and  registration.  It  imposes  a  registra- 
tion fee  of  35  cents  per  horsepower  on  all  automobiles,  a 
graduated  license  scale  for  commercial  vehicles  and  a  So  fee 
for  all  electric  vehicles  not  used  for  commercial  purposes. 

The  bill  differs  from  the  one  introduced  by  Senator  Birdsall 
in  March  and  which  passed  the  senate  this  week,  in  the 
matter  of  rating.  This  bill  requires  the  payment  of  40  centa 
per  horsepower.  Among  its  features  are:  license  plates 
need  not  be  chunged  each  year,  but  a  small  disk  will  be 
attached  indicating  the  year;  speeders  on  a  second  convic- 
tion shall  lose  their  licenses  for  0  months;  S.  A.  E.  formula 
for  rating  horsepower;  tax  on  commercial  vehicles  chunked 
so  that  they  are  rated  according  to  weight  of  the  unloaded 
car,  ranging  from  $5  up  to  4.000  pounds  to  $20  for  8,000 
or  more  pounds;  and  all  automobiles  formerly  exempted 
from  license  fees,  except  Federal-owned  cars,  are  included 
under  the  tax. 

Ohio  Halves  Dealers'  License  Fees 

Cdl.r.MBUS,  O.,  April  24— The  bill  reducing  automobile 
dealers'  licenses  from  $20  to  $10  has  been  passed  by  both 
houses  of  the  assembly  and  is  now  up  to  Governor  Willis  for 
signature.  Little  opposition  was  offered  to  the  bill,  which 
was  supported  by  automobile  clubs  and  the  Ohio  Automobile 
Assn. 

The  senate  unanimously  passed  the  bill  providing  for  the 
transfer  of  license  tags  from  one  car  to  another,  by  the  same 
owner,  by  making  a  payment  of  $1  for  re-registration. 

A  bill  was  introduced  in  the  senate  last  week  providing 
that  headlights  on  automobiles  shall  not  shine  higher  than 
3  feet  from  the  roadway  for  a  distance  of  75  feet  in  front  of 
the  car.  Steps  were  taken  at  once  to  kill  the  measure  before 
it  got  to  the  floor  of  the  senate.  In  the  bill,  the  question 
of  judgment  was  left  entirely  to  the  justice  of  the  peace,  the 
mayor  or  other  peace  officer  before  whom  the  charge  was 
brought. 

Practically  all  cities  in  the  state  have  dimming  ordinances, 
and  motorists  generally  do  not  believe  it  is  wise  to  enact  a 
dimming  law  to  cover  the  highways  of  the  state. 

N.  Y.  May  Tax  Trucks  More 

ALBANY,  N.  Y.,  April  24— Hereafter  motor  trucks  will 
have  to  pay  the  same  registration  fee  in  this  state 
as  passenger  cars,  provided  Governor  Whitman  signs  the 
Hewitt  hill  which  passed  the  legislature  today.  The  fee 
up  to  25  horsepower  is  $5  and  from  25  to  35  horsepower,  $10. 
Motorcycles,  heretofore  not  taxed,  must  pay  a  fee  of  $2. 
There  also  was  little  opposition  to  the  Sullivan  bill  which 
provides  that,  regardless  of  the  age  of  the  car,  the  aame 
fee  must  be  paid.  Heretofore  ears  4  years  old  have  been 
given  a  half  rate. 

The  Sullivan-Hewitt  bill,  which  would  have  doubled  the 
fee  on  passenger  cars,  was  killed  through  the  efforts,  of  the 
Automobile  Trade  Assn.  of  New  York  State. 


On  April  21  the  Wicks  bill  was  passed  through  the  legis- 
lature. This  measure  provides  that  all  vehicles  shall  carry 
lights  from  1  hour  after  sunset  to  1  hour  before  sunrise 
and  is  a  law  that  will  aid  materially  in  reducing  the  number 
of  accidents.  The  bill  will  become  effective  July  1  and  will 
force  all  vehicles  to  carry  lights  or  subject  the  offender 
to  a  fine  of  $10  upon  arrest  by  police  officers  in  any  part  of 
the  state.    New  York  City  is  not  affected,  however. 

Detroit,  Mich.,  April  21 — Giving  its  liabilities  as  worth 
$329,050.71  and  its  assets  as  worth  $422,391.13  the  Detroit 
Body  Co.,  has  filed  a  voluntary  petition  in  bankruptcy.  The 
principal  creditor  is  the  First  and  Old  Detroit  National 
Bank,  which  hold  claims  totaling  $170,679.81.  The  company's 
real  estate  is  listed  at  $lfi7,520.86  and  the  machinery  and 
equipment  at  $91,308.81.  Last  March  Judge  Arthur  Tuttle 
of  the  United  States  federal  court,  declared  the  concern 
bankrupt,  following  an  involuntary  petition  filed  bv  the 
Russell  Wheel  &  Foundry  Co..  Detroit,  and  other  creditors. 

Hercules  Touring  Car  and  Roadster  on  Market 

Loiisvili-K,  Kv.,  April  24— The  Hercules  five-passenger 
touring  car,  $595.  with  Federal  electric  starter,  $55  extra 
and  a  roadster  at  the  same  price,  are  now  being  built  bv  the 
Kentucky  Wagon  Mfg.  Co.,  makers  of  the  Urban  and  Old 
Hirkory  trucks.  A  town-car.  details  of  which  have  not  vet 
been  announced,  will  be  o laced  on  the  market  next  fnll  TK» 
touring  car  formerly  sold  for  $550  but  a  number  of  refine 
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ments  and  improvement!*, 
including  the  lengthening 
of  the  wheclbase  from  10-1 
to  110  inches  and  the  ad- 
dition of  a  gasoline  tank 
at  rear  have  been  made. 

The  body  is  of  clean  de- 
sign. Regular  equipment 
includes  electric  lights,  a 
clear  and  rain  vision 
windshield,  easy  folding 
top,  quick  acting  curtains, 
speedometer,  electric  horn, 
pump,  jack,  tire  repair 
outfit,  tools  and  tire  irons. 

The  car  has  a  four-cyl- 
inder Lycoming  motor 
with  inclosed  valves,  the 
cylinders  being  block  cast, 
the  bore  is  3  1-4  inches 
and  the  stroke,  5;  a 
leather-faced  cone  clutch 
is  used;  gear  ratio,  4  1-4 
to  1 ;  force  feed  and  splash 
oiling  system  with  sight 
feed  on  dash;  unit  power 
plant;  thermo-syphon  cooling;  honeycomb  radiator;  float  feed 
and  jet  type  carburetion.  Gasoline  feed  is  by  Stewart  vacuum 
system. 

The  tires  are  30  by  3  1-2  non-skid  on  the  rear;  31  by  4  tires 
are  extru  as  are  demountable  rims.  The  front  axle  is  of 
solid  drop  forged  I-beam;  the  rear  axle  is  floating. 

While  the  Kentucky  Wagon  Mfg.  Co.  has  a  contract  to 
manufacture  Hercules  cars,  the  Hercules  Sales  Co.  controls 
the  selling  rights. 

This  concern  was  organized  last  January  with  a  capital 
Stock  of  $100,000.  Officers  of  the  company  are:  A.  H.  Ross, 
Louisville,  president,  Charles  Kelso,  New  Albany,  vice-presi- 
dent; C.  L.  Caron,  secretary  and  treasurer.  Four  hundred 
•gents  are  now  being  supplied  with  demonstrators. 

Weber  Is  Maxwell  Assistant  Manager 

Detroit,  Mich.,  April  27— Orlando  Weber,  who  has  been 
in  the  automobile  industry  since  its  inception,  has  joined  the 
Maxwell  Motor  Co.  as  assistant  manager,  in  which  capacity 
he  will  carry  much  of  the  responsibilities  of  active  manage- 
ment, relieving  Walter  E.  Flanders,  president  and  general 
manager,  of  a  great  deal  of  the  burden  of  the  company's 
affairs.  He  will  devote  considerable  of  his  time  to  the  sales 
end  of  the  business. 

Monitor  to  Concentrate  on  Four-Cylinder 

Columbus,  O..  April  26 — The  Cummins  Auto  Sales  Co., 
this  city,  formerly  central  Ohio  agent  for  the  Krit,  has  made 
the  final  announcement  of  the  specifications  for  the  new 
Monitor  which  is  to  be  manufactured  by  the  company.  The 
plans  are  to  drop  the  manufacture  of  trie  eight-cylinder  car 
•nd  to  devote  all  of  the  attention  of  the  firm  to  the  four- 
cylinder  car.  There  will  be  one  chassis  with  two  bodies,  a 
touring  car  and  a  runabout. 

The  Monitor  4-30,  as  the  car  will  be  known,  is  built  on  a 
108-inch  wheelbase  chassis.  The  car  will  be  completely 
•quipped  with  electric  lights  and  starter  and  will  sell  for 
for  the  touring  body. 

The  motor  will  have  a  bore  of  3  3-4  inches  and  a  stroke 
of  4  1-4  inches.  It  will  be  manufactured  by  Golden,  Belknap 
&  Swartz.  The  cylinders  are  bloc  cast,  with  removable  head. 
Lubrication  is  by  force  feed  to  main  bearings,  splash  sys- 
tem being  used  for  balance  of  lubrication.    Water  circulation 


New  Hercules  Dvc-pimngtr  touring  car,  telling  at  %&9S 


Plan  view  of  Hercules  chaasla.  built  by  the  Kentucky  Wagon  Mfg.  Co 


is  by  thermo-syphon  with  2-inch  pipes.  The  motor  is  a  unit 
power  plant  with  multiple-disk  clutch  and  center  control. 
Transmission  is  of  the  selective  type,  sliding  gear.  For  ig- 
nition the  Splitdorf  high-tension  magneto  is  used.  A  12- 
volt  Disco  electric  generator  and  motor  is  used  for  starting 
and  lighting.  Semi-elliptical  springs  are  used  in  front  and 
special  type  springs  in  the  rear. 


New  York  City,  Aprl  26 — The  Hercules  Instrument  Co., 
Inc.,  Mount  Vernon,  N.  Y.  has  acquired  from  the  Ren  ford 
Mfg.  Co.  of  that  city  the  sole  rights  to  manufacture  and  sell 
the  Monarch  indestructible  ammeter,  and  also  all  patent 
rights.  In  addition  to  marketing  the  Monarch  ammeter,  the 
new  company  is  also  placing  on  the  market  an  indestructible 
voltmeter  and  an  indestructible  storage  battery  tester. 


Indianapolis,  Ind.,  April  24 — Cecil  E.  Gibson,  president  of 
the  new  $500,000  Madison  Motors  Co.,  Anderson,  Ind.,  has 
appointed  E.  D.  Hand,  Detroit,  Mich.,  who  has  been  con- 
nected with  the  sales  departments  of  two  or  three  well-known 
automohile  companies.  W.  E.  Moore,  at  one  time  one  of  the 
production  experts  at  the  Ford  Motor  Co.,  has  been  selected 
as  factory  manager.  G.  S.  Sarber  will  be  assistant  secretary 
and  O.  S.  Beroth,  formerly  of  the  Hudson  and  Rutenber  com- 
panies, will  have  charge  of  the  service  department. 


Detroit,  Mich.,  April  27— Alfred  Thompson,  who  for 
about  2  years  was  works  manager  for  the  Maxwell  Motor 
Co.,  has  become  identified  with  the  production  department  of 
the  Hudson  Motor  Car  Co.  and  will  act  in  an  advisory  capac- 
ity as  a  machine  expert.  This  move  will  not  conflict  with  the 
efficent  service  of  the  Hudson  company  production  manage- 
ment under  W.  J.  McAneeny.  Thompson  first  became  identi- 
fied with  the  automobile  industry  as  general  manager  of  the 
Pope-Toledo  Mfg.  Co.  Since  then  he  has  been  works  man- 
ager of  the  Rutenber  Motor  Co.,  Marion,  Ind.  Geo.  W.  Smith 
ia  now  works  manager  of  the  Maxwell  company,  having 
served  as  assistant  to  Thompson  prior  to  the  latter  s  change. 


Timken  Plants  To  Be  Greatly  Enlarged 

Detroit,  Mich.,  April  24 — Ground  is  about  to  be  broken 
for  a  new  forge  shop  and  power  plant  for  the  Timken- Detroit 
Axle  Co.  This  will  double  the  present  capacity  of  the  concern 
for  drop  forgings,  etc. 

The  site  of  the  new  buildings  is  approximately  1,000  feet 
long,  facing  the  present  plants  and  on  the  opposite  side  of  the 
street,  while  it  is  about  500  feet  deep,  and  it  is  probable  that 
the  entire  space  will  lie  filled  with  the  buildings. 

Then  too,  Timken-David  Brown  facilities  are  to  be  in- 
creased to  about  double  their  present  capacity  on  worm  gear 
making  when  a  building  now  under  way  and  three  storicB  in 
height  of  brick  is  completed.  This  was  begun  earlier  and 
is  in  addition  to  the  expansion  already  mentioned.  The  axle 
output  is  about  250  sets  of  standard  Timken  front  and  rear 
axles  a  day,  and  fifty  sets  of  the  Timken-David  Brown  worm 
type.   The  additions  now  under  consideration  involve  $760,000. 
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At  work  on  the  Chicago  tpeedway  at  Burntlde,  which  !•  being  built  for  the  500-  mile  race  to  be  held  Juno  It 


Work  Begins  on 
Chicago  Speedway 

200  Feet  of  the  2-Mile  Board 

Track  Now  Ready  for  Final 

Planking — Fourteen  Entries 

CHICAGO,  ILL.,  April  24— After  many  weeks  of  uncer- 
tainty as  to  the  fate  of  the  Chicago  Speedway  and  the 
500-mile  race  set  for  June  19,  it  jumped  from  a  project  on 
paper  to  an  actuality  in  the  past  3  days.  Active  work  on 
the  construction  of  the  track  at  Rurnside,  a  suburb,  began 
Tuesday.  Two  hundred  feet  of  the  2-mile  board  track  is 
now  ready  for  the  final  top  coat  of  2  by  4  planking,  which 
will  be  in  place  before  Sunday.  Preliminary  (Trading  for 
the  four  subways,  one  at  each  corner  of  the  track,  is  under 
way  and  the  building  of  roads  is  progressing. 

250  men  arc  at  work.  Next  Monday  work  on  the  track  will 
be  continuous,  as  three  8-hour  shifts  will  be  at  work  so  there 
will  not  be  an  hour's  cessation,  night  or  day,  until  June  5, 


at  which  date.  Contest  Director  F.  E.  Edwards  expect*  to 
have  the  track  ready  for  practice. 

The  230-acre  tract  is  level  as  a  floor,  so  that  no  grading 
is  necessary,  except  for  the  four  subways  which  will  Rive 
access  to  the  infield — there  will  be  no  crossing  of  the  track. 
The  construction  of  the  latter  is  of  wood  throughout,  except 
for  the  concrete  footings.  Upon  these  are  set  12  by  18-inch 
sleepers  lengthwise  of  the  track.  The  sleepers  carry  2  by 
12-inch  beams  placed  radially  and  the  top  surface)  is  of  2 
by  4-inch  lumber  lengthways  of  the  track.  The  width  is  60 
feet  on  the  straightaways,  except  the  home-stretch,  which  is 
fi6  feet,  and  75  feet  on  the  turns.  The  track  is  to  be  banked 
on  the  turns  for  speeds  up  to  95  miles  an  hour  or  better  The 
grandstands  will  seat  between  45,000  and  50,000  spectators. 

Starting  of  the  work  was  delayed  by  financial  difficulties 
and  a  disagreement  with  the  original  contractor.  Both  the** 
difficulties  have  been  overcome,  the  first  by  the  negotiation 
this  week  of  a  $300,000  loan  and  the  latter  by  arrangement 
with  a  new  contractor  who  is  pushing  the  work  with  re- 
markable speed,  now  that  it  is  actually  started. 

Fourteen  entries  have  been  received  for  the  June  19 
meet  of  500  miles  for  the  purse  of  $54,000  offered  by  the 
speedway.  These  entries  include  two  Sunbeams,  two  Duescn- 
bergs,  three  Maxwells,  Ralph  lie  Palm  a  in  the  Patterson  Mer- 
cedes and  John  DePalma  in  the  Delage,  three  Stutz,  with 
Gil  Anderson  and  Earl  Cooper  as  two  drivers,  Barney  Old- 
field's  Rugatti  and  Rurman's  Peugeot. 


Oklahoma  Winner  Had  Many  Handicaps 


/OKLAHOMA  CITY,  OKLA,  April  26— As  reported  in  The 
\J  Automobile  last  week,  an  Overland  driven  by  Claude 
Foster  won  the  99-mile  Oklahoma  race  on  Tuesday,  April  20. 
driving  the  car  in  the  shape  in  which  it  left  the  factory! 
except  for  the  fact  that  the  fan  was  removed. 

Foster  made  the  99  miles  in  2:02:03  1-2.  He  made  the 
run  in  spite  of  handicaps  of  the  worst  kind.  The  first  acci- 
dent to  his  car  was  when  a  bolt  on  his  oil  tank  worked  loose 
and  was  lost.  This  he  overcame  for  a  time  by  hsving 
his  mechanic  hold  the  tank  on.  Next  the  number  four  car 
in  the  race  threw  a  tire,  causing  the  Overland  to  slow  down 
to  10  miles  per  hour,  losing  thereby  the  lead  it  had  taken 
over  other  cars.  Then  the  driver  was  forced  to  stop  his  car 
to  take  off  the  faulty  oil  tank  and  to  put  more  oil  in  his 
engine,  losing  at  least  one  lap  in  that  way.  The  throttle 
stuck,  causing  a  slow  down,  almost  equal  to  a  stop  and  then 
to  cap  the  climax  the  foot  throttle  broke  on  the  next  lap. 
which  forced  Foster  to  use  the  hand  throttle  and  to  drive 
the  car  with  one  hand  for  the  last  five  laps. 

The  radiator  tank  was  not  refilled  during  the  race,  and 
according  to  both  Foster  and  his  mechanician,  the  water  was 
not  boiling  at  the  finish. 

The  winners  of  the  99-mile  race,  for  the  $1,000  purse,  were 
as  follows: 

Mr  Driver  Tlm. 

aSHR  U  S  Thoma.  Mtifi 

Slud*baker-  C   Rbaffatall   X  :0S  :Si 

Buk-k— C.  B.  Chandler  Not  taken 

R.  W  Thomas  of  Enid  finished  in  second  place  just  30 
minutes  behind  the  winner.  Throughout  the  entire  race 
he  did  not  make  a  single  stop.    The  Studebaker.  driven  by 


C.  ShaffsUll.  was  third  and  the  fourth  share  of  the  Si  ooo 
purse  went  to  C.  H.  Chandler,  who  piloted  a  Ruick  Of 'the 
nine  cars  which  started  in  the  race,  all  except  two  «**m 
running  when  the  starter's  flag  closed  the  race     The  Knox 

(KSira  l h*.™ur*£-  »truck\  ■  tre«  was  wrecked  at  the 
V,  illard  hook  in  the  second  lap.  The  Wallace  special  devel 
oped  motor  trouble  in  the  third  lap.  limped  to  its  pit  and' 
after  seventeen  laps  while  mechanics  worked  on  it  started 
again  only  to  come  to  grief  and  go  down  for  the  conm 
near  the  wreck  of  the  Knox.    Save  for  bruises  to  Mechan 


Claud*  Foster  In  the  Overland  which  won  the 
Oklahoma  City 


Mm  H» 


Digitized  by  GoOflle 


April  S9.  I»1S 


THE  AUTOMOBILE 


781 


ician  Haibe  of  the  Knox,  none  of  the  four  riders  in  the  ill 
fated  cars  were  injured. 

Drawing  the  inside  of  the  front  rank  at  the  start,  Buick 
No.  2,  piloted  by  J.  H.  Strickler  of  Enid  spurted  to  the  lead 
and  gradually  increased  its  margin  up  to  the  ninth  lap  when 
magneto  trouble  slowed  it  up  and  caused  it  to  lay  aside  for 
six  laps.  Prior  to  this  mishap,  and  for  the  twenty-six  laps 
after  the  car  got  back  into  the  race.  Mechanician  George  Frey 
covered  with  nis  hand  a  leak  in  the  gas  tank. 

On  the  fourth  lap,  Strickler  made  the  best  time  for  one  lap 
in  the  race,  covering  the  2.409  mites  course  in  2  minutes, 
33  1-3  seconds.  When  the  Buick  No.  2  went  to  the  bad,  M. 
J.  Main,  Jr.,  picked  up  the  lead  with  his  Mercer.  In  the 
fifteenth  lap  he  was  forced  to  lay  out  while  the  others  gained 
a  half  dozen  rounds,  the  Overland  running  in  front. 

The  Overland  surrendered  the  lead  in  the  twenty-fifth  lap 
when  it  stopped  at  the  pit  for  2  minutes,  having  lost  an 
oil  tank,  and  the  Hupmobile  claimed  first  honors.  The 
Overland  went  into  the  lead  again  in  the  last  few  miles, 
increasing  its  advantages  when  both  the  Hupmobile  and 
the  Studebaker  lost  time  on  the  curves. 

Oklahoma  Race  for  April  29 

Oklahoma  City,  Okla.,  April  26 — Special  Telegram- 
Owing  to  continued  rains  and  the  bad  condition  of  the  4-mile 
road  race  course  in  this  city  the  200-mile  race  which  was 
to  have  been  run  as  a  postponed  date  on  Sunday,  April  25, 
has  again  been  postponed  until  Thursday,  April  29. 

17  Entries  So  Far  for  Indianapolis 

Indianapolis,  Ind.,  April  26 — Two  Bergdoll  cars  have  been 
added  to  the  Indianapolis  500-mile  race  field  of  entries,  mak- 
ing the  total  list  to  date  amount  to  nineteen.  Krwin  Berg- 
doll of  Philadelphia,  Pa.,  is  sponsor  for  the  cars,  one  of  which 
he  expects  to  drive  himself,  with  his  brother  G  rover  Bergdoll 
at  the  wheel  of  the  other. 

J.  Porporato,  a  Spanish  driver,  has  been  named  as  alternutt- 
driver  on  the  Sunbeam  team  in  the  event  that  either  Louis 
Coatalen  or  Chassagne,  the  present  candidates,  are  unable  to 
get  away. 

Howdy  Wilcox,  runner-up  in  the  recent  Vanderbilt  and 
Grand  Prize  races,  in  one  of  the  new  300-inch  Stutz  cars, 
reeled  aff  a  lap  in  1:36:4,  or  better  than  93  miles  an  hour  in 
a  time  trial  at  the  Indianapolis  Motor  Speedway  in  Indian- 
apolis this  week. 

Gil  Anderson  next  took  the  same  car  and  did  50  miles  in 
34:27,  or  87.1  miles  an  hour,  without  a  sign  of  trouble. 

This  performance  has  caused  America's  stock  in  the  next 
600-mile  race  to  go  up  materially  and  for  an  early  season 
performance  it  is  regarded  as  remarkable  by  local  automobile 
men.  More  trials  will  be  held  soon.  Entries  to  date  are  as 
follows: 

Car  Driver*  Probable  Orlvara 

Maxwell    Carlson   

Maxwell    KlrWenonrher 

Maxwell   

Sluts    Amirrson 

SlUtS    WIlMJX 

Stutx    Cooper 

Sunbeam    Chasaagne   

Sunbeam   Coatalan   

Peugeot   Reala  

1'euReot   Burman  

Peug-eot   Durajr 

Deluxe    J.  De  Palma  

Mercedes    R.  De  Pal  ma  

Dueaenberg   Alley   

Dueaenberg-   O'Donnell   

Du  Cheaneau    Brown   

Cornelian    Chevrolet   

Benrdoll    R  BefwJojd 

Bergdoll    O  Kfrerloll 

F.R  KlPorter-KnlgntsI    Iluahra 

F.R.P.  (Porter-Knights)    Whale* 

P  R.  P.  I  Porter-Knights)    Keene 


Expectad  Entries 


Pullen 
Kiirkstdl 


Mercer  

Merrer  

V.T   I  It   

Bugattt    PjdftSld 

Mulford   Mulforr! 

Klnp    A.  Klein 

Sunbeam   Orsnt 

Cornelian    6  Klein 

Ft  Worth     HSE*f. 

Clno   MrCord 

r>u#aenbrrg    Thomas 

May  Combine  Two  Big  Desert  Races 

Los  ANGELES,  CaL.,  April  22 — The  1915  Phoenix  road  race 
will  be  a  6-day  desert  dash  for  a  920,000  purse,  if  the  plans 
of  enthusiastic  Los  Angeles  automobile  men  and  sportsmen 


Celebrating  the  completion  of  the  board  portion  of  the  Tacoma 
■  peedway,  built  by  the  Tacoma  Speedway  Assn..  Tacoma.  Waah. 

carry  through.  It  is  the  intention  of  the  desert  race  votaries, 
to  combine  the  Los  Angeles  to  Phoenix  and  the  El  Paso  to 

Phoenix  races. 

The  proposed  route  is  over  the  National  Old  Trails  route, 
or  the  Santa  Fe-Grand  Canyon-Needles  National  highway, 
to  Ash  Fork  Junction,  then  south  through  Prescott  to 
Phoenix  and  over  the  Borderland  route  through  Tucson, 
Tombstone,  Bisbee,  Douglas,  Lordsburg  and  Deming  to  El 
Paso,  Tex.  There  are  to  be  four  night  controls;  at  Needles, 
Prescott,  Phoenix  and  Tucson. 

This  proposed  course  would  measure  approximately  1,200 
miles.  The  distance  from  Los  Angeles  to  Phoenix,  over  the 
northern  route,  the  course  of  the  desert  classic  in  1914,  is 
671  miles  and  it  is  practically  625  miles  from  Phoenix  to  El 
Paso  over  the  Borderland  route.  This  would  be  the  longest 
automobile  race  ever  held  and  would  come  under  the  head 
of  a  semi-transcontinental  event. 

It  is  also  proposed  to  hold  the  race  at  an  earlier  date  than 
formerly.  The  first  week  in  November  has  always  been  the 
time  set  for  the  desert  classic  but  the  supporters  of  the 
event  claim  that  it  should  be  moved  up  3  weeks  or  a  month. 

The  $20,000  purse  is  to  be  cut  eight  ways.  The  winner  is 
to  receive  $8,000  according  to  the  plans  of  the  supporters 
of  the  race.  The  second  place  man  is  to  receive  $5,000,  $3,000 
is  to  go  to  third,  $1,500  to  fourth,  fifth  place  is  to  net  $1,000, 
$750  is  to  (ro  to  sixth  place  winner,  $500  to  the  seventh  man 
and  $250  for  the  eighth  place. 

Entries  for  Tacoma  Speedway  Events 

Tacoma,  Wash.,  April  22 — Although  the  running  of 
Tacoma's  1916  speedway  events  is  still  3  months  off,  the 
following  entries  are  registered  at  the  office  of  the  Tacoma 
Speedway  Assn.:  Robert  Burman,  Peugeot;  G.  Ruckstell, 
Mercer;  Eddie  Pullen,  Mercer;  Dave  Lewis,  Stutz;  Earl 
Cooper,  Stutz;  J.  Parsons,  Parsons  Special;  and  Joe  .Thomas, 
Mercer. 

The  Montamarathon  classic,  the  250-mile  event,  will  be  run 
on  Sunday  afternoon,  July  4,  while  the  Inter-City  century  and 
the  Potlatch  trophy  events  will  be  run  on  Monday,  July  5. 

New  York  City,  April  23 — An  intercollegiate  transcon- 
tinental automobile  race  has  been  planned  for  next  summer 
by  the  Eastern  College  Newspaper  Assn.,  according  to  an 
announcement  made  at  Columbia  University  yesterday.  Car* 
from  every  college  and  university  in  the  country  will  compete. 
The  start  is  scheduled  to  be  made  about  July  1  and  stops  will 
be  made  at  the  Panama-Pacific  Fair. 

The  race  is  planned  more  as  an  endurance  test  for  the 
college  drivers  and  their  cars  rather  than  as  a  speed  test 
Any  make  of  a  car  will  be  permitted. 

Small  Attendance  at  Exposition  Exhibits 

San  Francisco,  Cal.,  April  18 — Yesterday  was  one  of  the 
big  attendance  days  at  the  Exposition  here,  but  the  attend- 
ance in  the  automobile  exhibits  was  small,  averaging  less 
than  three  visitors  per  exhibit  in  the  afternoon.  In  the 
British  section  the  Rolls-Royce  is  exhibited.  There  are  also 
displays  by  not  a  few  American  concerns  such  as  Champion 
Spark  Plug  Co.,  Splitdorf  Electrical  Co.,  American  Ever 
Ready  Co.,  Wisconsin  Motor  Mfg.  Co.,  Standard  Oil  Co.,  and 
a  few  others. 

The  exhibits  of  trucks  is  very  small,  but  there  is  a  motor 
truck  building  being  erected  at  a  stub-end  of  the  grounds 
where  it  will  be  difficult  for  people  to  find  it. 
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Want  Light  Trucks 
in  Australia 

Conditions  in  Automobile  Industry 
Are  Better— Many  Fields  Open 

SYDNEY,  AUSTRALIA,  March  24-Automobilc  conditions 
are  improving  in  this  country.  On  December  31,  ♦ilili 
motor  trucks  wen-  roistered  in  New  South  Wales  and  (190 
in  Victoria,  this  showing  a  big  improvement  over  one  year 
ago.  The  light  truck  market  is  going  to  be  a  big  one  in  Aus- 
tralia, and  if  dealers  had  hundreds  of  these  trucks  on  hand 
today  they  could  readily  dispose  of  them.  Quite  recently 
business  houses  wanting  light  trucks  were  purchasing  pas- 
senger touring  car  chassis  and  fitting  them  for  light  delivery 
work.  While  these  have  been  successful  in  their  light  capac- 
ity something  stronger  has  l>een  wanting  and  the  light  truck 
is  fulfilling  this  demand. 

Owing  to  the  British  government  commandeering  the  whole 
of  the  British  output  of  trucks  there  is  now  a  dearth  in 
Australia  of  light  motor  trucks.  No  one  has  any  on  hand 
and  no  one  can  procure  any  from  England.  Importers  are 
somewhat  anxious  and  are  hesitating  whether  to  dabble  in 
American  light  trucks  or  not:  a  few  of  them  are  now  coming 
into  the  country  and  arc  beginning  to  sell.  Light  trucks  up 
to  2-ton  capacity  are  the  type  most  of  our  business  houses 
require. 

Mail  Service  Offers  Field 

Another  big  field  for  the  truck  is  the  country  mail  service. 
Railroads  are  very  scarce  in  Australia  and  from  each  rail- 
way town  mail  contracts  are  let  to  carrying  firms,  quite  a 
few  of  whom  already  own  motor  cars  for  the  heavy  class  of 
work.  This  service  requires  something  stronger  and  slightly 
slower  than  the  average  passenger  car  and  the  light  truck 
should  fill  these  requirements. 

The  Australian  postal  department  is  very  much  in  arrears 
in  motor  delivery.  It  has  a  few  vehicles  running  between 
Melbourne  and  Adelaide,  but  the  other  cities  are  cared  for  by 
horses  and  the  want  of  a  light  truck  is  staring  them  in  the 
face  today. 

Other  businesses  such  as  piano  houses,  typewriter  concerns, 
etc.,  are  using  motor  trucks.  Brewers  are  the  greatest  buyers 
today.  Retail  firms  such  as  butchers  and  grocers  are  taking 
motor  trucks  very  slowly. 

In  the  big  cities  the  catering  business  is  controlled  by  a 
few  large  concerns  who  have  depots  all  over  the  place.  These 
depots  arc  supplied  from  one  huge  factory  located  in  a  suit- 
able district,  and  the  question  of  delivery  is  the  only  thing 
that  is  troubling  them  today.  In  Sydney  and  Melbourne  alone 
one  concern  is  on  the  eve  of  placing  the  largest  order  yet 
placed  in  Australia  for  trucks,  outside  the  government.  This 


fiim  feeds  more  people  than  any  other  five  concerns  in  Aus- 
tralia, and  declares  that  inside  a  year  it  will  not  own  a 
horse.  If  it  had  100  trucks  it  would  not  have  enough. 
At  present  it  has  five,  but  is  launching  out  now  in  large 
numbers. 

At  the  present  time  horses  are  scarce,  owing  to  the  war 
demands,  and  horse  feed  is  very  high  in  price  through  the 
drought  and  its  consequences.  These  mail  contractors  are 
commencing  to  inquire  into  the  utility  of  motor  trucks,  and 
a  number  of  sales  are  expected  in  this  direction. 

Cattle  is  commanding  record  prices  and  so  is  wool.  Wool 
has  never  been  sold  at  higher  prices  than  it  has  commanded 
lately;  the  demand  comes  from  the  seat  of  the  war.  With 
these  prices  it  makes  the  automobile  business  very  busy  and 
verv  prosperous— the  automobile  only  interests  people  with 
money,  and  it  is  monied  people  today  that  arc  making  money. 
Unfortunately,  the  poorer  classes  are  worse  off  than  ever. 
War  seems  to  be  making  extremes  in  this  country  and  while 
the  wealthy  have  plenty  of  money  they  will  spend  it  in  auto- 
mobiles. Next  year  should  be  a  record  year,  though  the 
whole  of  the  prosperity  of  Australasia  depends  on  rain. 

Nebraska  Registrations  Pour  In — Sales  Boom 

Omaha,  Neb.,  April  27 — Prosperity  in  this  territory  in  the 
automobile  business  has  been  so  great  that  dealers  on  every 
hand  report  such  enormous  increases  in  their  trade  that  it 
is  impossible  for  them  to  keep  pace  with  the  demand  for 
their  cars. 

A  year  ago  the  total  automobile  registrations  with  the 
secretary  of  state  at  Lincoln  reached  40,258.  In  1913  the 
total  registrations  were  only  25,616.    Both  were  exclusive  of 

motorcycles. 

The  registrations  for  the  first  quarter  of  1915,  under  a 
new  law  which  requires  a  change  of  motor  tag  number  colors 
each  year,  have  reached  15,000.  Applications  for  license 
numbers  are  literally  pouring  into  the  office  of  the  secretary 
of  state.  One  morning's  mail  brought  requests  from  515 
owners. 

And  still,  it  is  believed,  an  old  motor  registration  law,  with 
its  loose  provisions,  is  working  an  injustice  on  the  state. 
Licenses  still  are  being  used  which  were  issued  many  years 
ago  when  no  fee  was  required.  They  are  obsolete,  but  their 
owners  have  not  come  up  to  scratch  with  the  money  for  new 
numbers. 

There  is  not  a  dealer  in  this  city  who  doesn't  report  an 
increase  in  his  business  which  varies  from  60  to  100  per  cent. 
The  great  trouble  now  is  to  supply  the  demand  for  machines. 
No  sooner  is  one  received  on  the  salesroom  floor,  the  dealers 
say.  than  it  is  grabbed  up  by  some  anxious  purchaser. 

If  this  sort  of  thing  keeps  up  it  is  conceded  that  several 
millions  of  dollars  in  business  will  be  handled  through  this 
point  before  the  year  is  half  r~ 


Chicaco.  III.,  April  23 — The  Inland  Steel  Co.  has  closed  a 
contract  with  one  of  the  largest  gunpowder  manufacturing 
concerns  in  the  United  States  for  its  entire  output  of  benzol 
for  the  next  2  years,  which  is  expected  to  net  the 
profit  of  about  $2,000,000. 


Prosperity  Wave  Hits  Detroit  Accessory  Makers 

(Continued  from  page  751) 


some  forty  concerns  on  the  company's 
books,  and  lots  of  business  in  sight.  Ex- 
pansion at  the  Long  plants  is  the  rule, 
for  at  this  time  they  are  building  6,000 
feet  more  floorspace  for  enamelling  ovens 
and  general  manufacturing. 

The  windshield  branch  of  the  trade  is 
well  represented  in  the  present  opera- 
tions of  the  Vanguard  Mfg.  Co.,  which 
at  this  time  is  turning  out  over  1,000 
windshields  a  day,  with  every  manufac- 
turer it  is  supplying  increasing  his  speci- 
fications. Business  is  said  to  be  fully 
one-third  better  than  a  year  ago,  and 
night  and  day  shifts  have  been  in  vogue 
since  some  5  or  6  weeks  ago.  Another 
means  of  comparison  is  in  the  fact  that 
at  this  time  there  are  about  300  men  on 


the  Vanguard  payroll  as  against  165  in 
April  of  1914.  Here  again,  the  statement 
was  made  that  business  looks  better  than 
it  has  for  a  year  past. 

Zenith  50  Per  Cent.  Gain 

Last  week  the  Zenith  Carbureter  Co. 
put  on  a  night  shift  in  an  effort  to  keep 
pace  with  manufacturers'  demands.  This 
shift  works  12  hours.  Business  has  in- 
creased fully  50  per  cent,  in  Zenith  car- 
bureters in  the  last  half  year.  The 
Zenith  factory  is  an  example  of  modern 
factory  construction,  and  was  built  large 
enough  to  take  care  of  just  such  expan- 
sion as  is  now  taking  place.  New  ma- 
chinery is  being  added  in  an  effort  to 
raise  the  output  of  200  carbureters  a 


day.  Ninety  men  are  now  on  the  payroll. 

The  output  of  the  Bower  Roller  Bear- 
ing Co.  has  been  double  that  of  last  year, 
in  order  to  fill  its  orders.  Many  depart- 
ments arc  running  overtime,  and  part  of 
the  production  division  is  operating  at 
night.  The  present  number  of  employees 
is  125,  which  is  about  40  per  cent,  more 
than  the  concern  required  at  this  time  1 
year  back.  Bower  bearings  are  now 
being  supplied   to  seventy  car  makers 

The  Massnick-Phipps  Co..  maker  of 
the  Perkins  motors,  has  within  the  la*t 
year  become  one  of  Detroit's  very  active 
manufacturers.  It  foresaw  the  wave  of 
popularity  of  the  eight,  and  was  quick 
to  place  one  in  the  field.  Now  fully  75 
per  cent,  of  the  daily  output  of  thirty- 
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two  engines  »  day  is  of  the  eight-cylinder 
type.  This  production  is  100  per  cent, 
more  than  the  concern  enjoyed  last  year. 

Not  very  long  ago,  Maasnick-Phipps 
took  over  the  plant  formerly  occupied  by 
the  Wnhl  Motor  Car  Co.  which  gives 
25.000  square  feet  additional,  making  a 
total  of  60.000  square  feet.  W.  A.  Perk- 
ins, of  this  concern,  says  that  the  com- 
pany is  swamped,  and  ought  to  be  turn- 
ing out  ut  least  fifty  engines  a  day  to 
keep  up  with  orders.  There  tire  now  ;s5<» 
men  on  the  payroll,  which  is  a  third 
more  thun  ever  before.  Two  10-hour 
shifts  arc  being  used,  and  there  is  no  let- 
up for  Sundays. 

Although  the  Hyatt  Roller  Bearing  Co. 
is  not  strictly  a  Detroit  concern,  since 
its  factory  is  in  Newark,  N.  J.,  never- 
theless the  sales  offices  ore  here,  and  from 
it  emanate  reports  of  the  biggest  busi- 
ness in  Hyatt  history.  Heavy  specifica- 
tion increases  have  livened  things  up 
within  a  month,  and  the  plant  is  running 
overtime,  although  prompt  delivery  is 


suid  to  be  possible  due  to  large  produc- 
tion facilities. 

Naturally,  there  are  many  of  Detroit's 
leaders  on  which  nothing  definite  can  be 
said  due  to  the  characteristic  reticence, 
or  conservativenes* — call  it  what  you 
like — of  their  officials.  They  believe  in 
enjoying  prosperity  after  the  fashion  of 
the  ultra  modest  individual  who  prefers 
to  hide  his  light  under  a  bushel.  Take 
Holley  Bros.,  for  instance.  They  are 
building  an  enormous  number  of  car- 
bureters each  day,  and  are  extremely 
busy,  but  do  not  care  to  be  quoted. 

Other  Plants  Rushed 

Then  there  is  the  big  Northway  plant 
which  is  making  well  over  100  motors  a 
day,  and  is  working  day  and  night  shifts. 
Edmunds  &  Jones,  specialists  in  lamp 
manufacture,  are  very  busy,  as  are  the 
body  plants,  such  as  Wilson,  Fisher, 
Griswold,  Briggs,  etc.  The  Kelsey  Wheel 
Co.  is  backward  a'-out  talking,  but  is 
working  to  capacity.    The  McCord  Mfg. 


Co.  has  all  it  can  do  to  fill  orders  for  its 
radiators  and  other  automobile  special- 
ties, and  the  Sterling  Motor  Co.  is  very 
active. 

Lansing,  Mien.,  April  24— Because  of 
rush  orders  which  must  be  completed  by 
May  1  for  foreign  shipment  it  has  be- 
come necessary  to  work  the  plant  of  the 
Auto  Body  Co.  to  capacity.  Several  de- 
partments are  being  operated  24  hours 
a  day,  while  other  departments  are  being 
operated  overtime.  The  company  is  em- 
ploying more  men  this  spring  than  for- 
merly and  is  making  use  of  added  equip- 
ment, new  buildings  and  new  machinery. 

Allegan,  Mich.,  April  24 — The  Blood 
Brothers'  Machine  Co.  is  working  24 
hours  a  day,  »i  days  a  week,  turning  out 
parts  for  the  new  Cornelian  car.  Within 
a  few  days  the  company  will  be  turning 
out  the  completed  cars  in  larger  quanti- 
ties. Modern  machinery  has  been  in- 
stalled in  the  plant  and  one  of  the  fea- 
tures in  making  the  car  is  the  fact  that 
the  body  enamel  is  baked  in  one  operation. 


Outline  of  System  for  Standardizing  Spring  Suspension 
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has  the  advantage  of  making  traction  quite  secure  on  slip- 
pery and  other  difficult  ground  and  probably  can  take  the 
place  of  4-wheel-drive  construction  to  a  very  considerable 
extent  if  not  entirely,  constituting  a  much  simplified  means 
for  attaining  the  same  ends  that  are  sought  to  be  accom- 
plished by  driving  all  the  wheels.  For  motor  ploughs  it 
could  also  be  seriously  considered,  as  in  fact  it  was  designed 
for  that  purpose  in  the  first  place.  Its  most  conspicuous 
drawback  is  that  a  sharp  braking  movement  has  the  effect 
of  raising  the  vehicle  body  for  the  moment.  It  is  an  appli- 
cation of  the  much  derided  wheel-within-a-wheel  principle, 
which,  however,  apparently  is  the  only  principle  by  which 
secure  traction  can  be  obtained  in  a  compact  manner  and 
without  cumbersome  accessories  when  friction  fails. 

In  the  applications  of  this  principle  which  have  been  tried 
in  the  past  the  traction  qualities  have  been  demonstrated 
under  the  worst  surface  conditions  but  the  wheels  were  not 
closely  built  and  not  fortified  against  end-thrusts  or  the 
hundreds  of  irregular  movements  to  which  a  motor  vehicle  is 
subject.  They  were  scarcely  to  be  considered  as  wheels  but 
rather  as  special  devices  for  special  conditions,  on  the  order 
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of  the  caterpillar  traction  system  or  of  the  huge  traction 
blocks  which  are  employed  on  the  wheels  of  heavy  artillery 
in  the  present  scientific  slaughter  campaign  of  Europe. 

A  construction  which  should  give  the  desired  results  is 
shown  diagrammatic-ally  in  its  essential  parts  in  Fig.  8.  To 
the  left  is  the  central  wheel  1  with  the  road  tire  2,  and  the 
relatively  small  traction  tires  3.  It  could  be  made  of  a  non- 
vihrating  fibrous  material  pressed  in  one  piece,  or  it  may  be 
composed  of  many  pieces  of  such  material  or  of  wood,  or  it 
could  be  a  hollow  steel  casting — according  to  the  specific 
purpose  in  each  case.  It  could  be  made  either  with  spokes 
or  as  a  disk.  It  is  mounted  on  a  central  steel  ring  containing 
the  end-thrust  bearings  4  and  of  such  section  as  shown 
separately  at  13.  The  balls  project  a  little  from  the  surface 
of  1  and  roll—very  slowly — on  a  slightly  yielding  backing, 
such  as  a  steel  ring  14  abutting  against  a  ring  of  rubber 
compound  15  in  the  bottom  of  the  groove  containing  the 
balls.   The  balls  arc  caged. 

Within  ring  13  a  thin  metallic  ring  is  free  to  revolve, 
exerting  no  pressure,  so  thai  graphite  inserts  for  lubrication 
are  sufficient.  It  contains  block  5  made  of  cheap  rubber  com- 
pound or  similar  material,  and  thiB  block  holds  an  adjustment 
fi  serving  to  keep  the  wheel  axle  from  bouncing  at  all  when 
axle  7  is  lowered  by  wear  of  traction  tires  3. 

Vehicle  axle  7  with  the  flanged  driving-wheel  9,  on  which 
brake  drum  10  is  cast  and  which  is  mounted  on  the  fluted 
exterior  of  the  bearing  members  8,  is  inserted  through  the 
oblong  opening  in  block  5,  thereby  bringing  the  driving-wheel 
9  to  rest  upon  traction  tires  3.  while  the  hub  flange  of  9  abuts 
against  adjustment  piece  6  above  it.  The  weight  of  the 
vehicle  bears  down  unrestrictedly  upon  the  traction  tires  and 
continues  to  do  so  irrespective  of  wear.  The  other  driving- 
wheel  II,  whose  hub  12  is  also  fluted  internally,  is  now  placed 
upon  the  outer  end  of  bearing  members  8  and  is  secured  in 
its  place,  the  two  driving  wheels  abutting  against  the  end- 
thrust  bearings  4,  and  the  wheel  shaft  is  keyed  to  the  hub 
of  11  in  the  usual  manner.  In  case  of  chain-drive,  brake 
drum  10  can  be  adapted  to  take  the  sprocket  crown  externally. 

With  reference  to  the  subicet  in  hand — the  cushioning  of 
the  horizontal  element  of  road  shocks — it  is  evident  that  when 
the  wheel  strikes  obstacle  O  the  force  is  transmitted  in  the 
direction  of  the  arrow  and  is  decomposed  at  the  interval 
between  tiros  3  and  driving  sheaves  9  and  11.  The  vehicle 
tends  to  climb  the  ascending  curves  of  tires  3,  thereby  gradu- 
ally absorbing  the  shock.  Various  considerations  arise  with  re- 
gard to  the  action  for  one-sided  shocks,  but  it  is  clear  that 
the  end-thrust  bearings  4  will  compel  one  wheel  to  follow 
the  other  to  such  an  extent  that  the  construction  may  be  used 
for  front  wheels  as  well  as  for  driving  <  ' 
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Week's  Summary 
in  Detroit 

First  S.  A.  E.  Standards  Meet- 
ing in  City  a  Success — Reports 
and  Rumors  in  the  Trade 

ETROIT,  MICH.,  April  27— It  was  Henry  Souther 
1  who  said  recently  in  Detroit  that  the  Society  of  Auto- 
mobile  Engineers  is  the  periscope  of  automobiledom. 
In  these  war  times  that  is  a  very  appropriate  metaphor,  ex- 
pressing as  it  does  the  sentiment  of  all  who  know  anything 
at  all  about  the  great  work  which  the  society  is  doing  for 
the  industry.  It  is  undoubtedly  true  that,  like  the  sub- 
marine which  depends  upon  the  periscope  for  its  existence, 
the  industry  could  not  well  get  along  now  without  its  engi- 
neers' organization. 

The  truth  of  this  seemed  more  strikingly  brought  out  last 
week  here  in  Detroit  than  ever  before,  because  the  work  of 
the  standards  committee  S.  A.  E.  was  of  a  somewhat  more 
popular  nature  than  most  of  its  previous  labors,  and  it  was 
thus  brought  home  to  the  average  man  who  is  an  automobil- 
ist.  It  made  him  realize  that  the  engineering  body  stands 
ready  to  help  not  only  in  the  design  of  cars,  but  in  legislative 
matters,  road  matters,  etc.  This  thought  was  expressed  by 
several  of  those  here  at  the  session. 

First  Standards  Meeting  for  City 

This  was  the  first  time  the  quarterly  meeting  of  the 
standards  committee  of  the  Society  was  ever  held  in  Detroit, 
strange  as  that  may  seem.  The  principal  reason  for  that  is 
that  the  chairman  was  not  a  Detroiter.  But  with  the  elec- 
tion of  K.  W.  Zimmershied  to  the  honor,  the  meeting  natu- 
rally was  brought  here. 

A  strong  feeling  of  satisfaction  permeated  the  little  group 
of  some  fifty  engineers,  for  they  were  not  compelled  to  travel 
many  miles  to  enter  into  the  deliberations  of  the  various 
divisions  holding  sessions,  and  into  the  general  meeting  last 
Thursday.  They  could  give  the  benefit  of  their  knowledge  to 
the  committees  without  staying  too  long  from  their  duties  at 
their  factories,  and  had  the  meeting  been  held  in  some  other 
city,  it  is  doubtful  if  as  many  of  the  prominent  engineers  and 
authorities  on  the  several  subjects  could  have  been  on  hand, 
for  at  this,  the  busiest  time  of  the  year  for  the  factories  in 
Detroit,  it  would  have  been  next  to  impossible  for  some  of 
them  to  have  gone  away  from  the  city  for  the  .1  or  4  days 
which  the  meeting  necessitated. 

Engineers  Appreciate  Opportunity 

The  Detroit  engineers  are  fully  aware  of  the  advantages 
to  the  industry  here  of  the  work  of  the  standards  committee, 
as  evidenced  by  the  number  of  them  who  took  part  in  the 
deliberations.  One  man  was  heard  to  say  that  he  had  not 
awakened 


Several  important  changes  have  taken  place  in  the  trade 
here  this  week,  Orlando  Weber  joining  the  Maxwell  Motor  Co. 
as  assitant  manager,  S.  H.  Humphrey,  factory  manager  of 
the  Hupp  company  for  the  past  2  1-2  years,  resigning  to  suc- 
ceed H.  H.  Pinney  third  vice-president  and  works  manager  <ii 
the  Chalmers  organization  and  Alfred  Thompson,  for  2  year.' 
works  manager  with  Maxwell,  joining  the  production  depart- 
merit  of  the  Hudson  factory. 

Another  development  of  the  week  was  the  formation  of 
the  Internal  Gear  Drive  Assn.,  with  the  object  of  becomi.;,: 
a  clearing  house  for  information  on  this  type  of  drive. 

What  has  been  assumed  to  be  the  new  Packard  has  Iwer 
seen  on  the  road,  and  it  certainly  exhibits  surprising  *pe«< 
and  getaway.  The  jackrabbit  seems  to  have  nothing  on  the 
new  job— if  that  is  what  it  is.  Anyway,  J.  G.  Vincent,  the 
Packard  engineer  who  sits  on  the  lid  of  the  engineering  d*- 
partment  of  the  big  company,  has  been  driving  a  snappy  af- 
fair on  the  roads  of  late,  and  rumor  is  rife.  He  has  a  h»' 
of  silently  creeping  up  upon  some  innocent  and  unsuspecur  «.* 
car,  and  silently  passing  it  at  a  remarkable  clip  before  the 
surprised  driver  can  speak  to  his  mount  and  get  started  after 
the  cloud  of  dust. 

New  Packard  Raises  Rumors 

Persistently  it  has  been  said  that  Packard  will  have  « 
twelve-cylinder  machine  for  next  year,  but  there  are  sorr.t 
motor  seers  who  disclaim  this  statement  and  do  not  behev* 
that  it  will  have  any  more  cylinders  than  the  present  model? 
boast.  There  is  no  doubt,  however,  that  the  price  will  I* 
lower  than  any  previous  Packard  models— probably  some- 
where in  the  neighborhood  of  $2,500 
No  less  speculation  is  going  the  ro 


speculation  is  going  the  rounds  about  the  new  car 
which  the  General  Motors  Co.  will  bring  out  in  the  middle  at 
the  summer  under  its  own  name.  That  it  is  to  be  a  six  w 
certain,  and  parts  makers  have  received  invitations  to  bid 
on  30,000  parts  for  such  a  car.  Northway  will  build  i'j 
engine,  and  now  that  Cartercar  is  to  be  closed  out,  this  plan: 
in  all  probability  will  be  used  for  the  purpose.  There  are 
several  light  sixes  at  under  a  thousand  dollars  on  the  mar- 
ket, and  it  is  but  logical  for  the  General  Motors  organization 
to  enter  this  field  in  competition.  None  of  its  properties  no* 
operating  is  making  a  car  of  this  type,  and  there  is  undoub: 
edly  a  big  demand  for  such  a  machine.  The  General  Moton 
officials  are  alert  to  the  situation,  hence  long  since  color  wu 
lent  to  rumors  which  are  now  accepted  facts. 

Stewart-Warner's  Ford  Starter 

Stewart- Warner  is  making  a  campaign  just  now  on  some- 
thing new  to  come  from  their  Chicago  factories  in  the  war 
of  a  starter  for  Ford  cars.  The  belief  of  the  writer  is  verr 
strong  that  this  is  of  the  air  variety,  and  supply  men  and 
manufacturers  here  are  really  very  much  interested  to  know 
just  what  the  construction  is.  Of  course,  they  may  fool  us 
and  bring  out  an  electric  type,  but  we  think 


Eight-Cylinder  Men  on  the  Jump 

Trade  circles  are  agog  over  the  surprising  way  the  eight 
cylinder  fellows  are  getting  along.   Those  who  were  skeptic* 
of  the  popularity  of  the  multi-cylinder  engine  are  coming 
around  in  great  shape,  saying  that  they  "told  you  so  all  the 
time."    Some  remember  that  they  didn  t,  but  then  that  i*  » 
part  of  the  grim  past.    The  grim  past  in  Detroit  was  last 
fall  and  winter,  when  though  the  manufacturers  were  doing 
more  than  many  in  other  lines,  they  did  not  look  for  the 
sunshine  that  spring  and  early  summer  have  brought.  It 
looks  as  if  production  figures  in  more  than  one  plant  will 
■d  to  the  vast  amount  of  good  that  could  come  to     touch  high  levels,  and  with  conditions  just  right  everywhere 
and  his  company  by_  taking  an  active  interest  in  the     jn  the  country,  there  is  great  excuse  for  the  striking  opti 
the  committee  until  after  attending  this  meeting,     mism  which  they  display,  practically  to  a  man. 


work  of  the  committee  until  after  attending  this  meeting 
One  other — it  would  be  too  bad  to  mention  his  name — he 
is  too  prominent — said  he  had  awakened  to  its  importance 
too  late.  It  seems  that  in  the  deliberations  of  one  of  the 
divisions,  he  was  invited  to  submit  for  the  benefit  of  the 
committee  certain  special  data  bearing  on  the  subject,  and 
which  he  had  obtained  by  exhaustive  experiments.  This  he 
failed  to  do,  through  neglect  or  disinclination.  Later  the 
division  made  some  recommendations  to  the  Society  which 
did  not  take  into  consideration  the  special  needs  of  this 
certain  company  with  the  prominent  but  backward  engineer. 
Had  his  special  data  been  received,  it  might  have  helped  his 
case.   Now  he  takes  an  active  part  in  the  work 

Several  engineers  who  are  really  authorities  on  certain 
matters  on  which  they  have  specialized  took  advantage  of  the 
meeting  being  in  Detroit  to  attend  the  sessions  and,  though 
they  were  not  members  of  these,  they  were  welcomed  into 
the  deliberations.  There  is  a  growing  spirit  of  co-operation, 
which  was  very  evident  at  the  Detroit  meeting. 


S.  A.  E.  To  Shift  Headquarters 

New  York  City,  April  28 — After  the  close  of  the  curren? 
week  the  headquarters  of  the  Society  of  Automobile  Engineer* 
will  be  at  the  Engineering  Societies  Building,  29  West  Thir 
ty-ninth  street,  instead  of  at  1790  Broadway.  The  office* 
will  be  on  the  sixth  floor  and  about  the  same  number  of  rooms 
will  be  used  as  are  now  held  in  the  Rubber  building.  The 
advantages  of  being  close  to  the  other  engineering  organiza 
tions  besides  the  use  of  the  library  in  connection  with  the 
building  to  be  occupied  have  been  among  the  chief  attractions 


Detroit,  Mich.,  April  28 — W.   J.  Murray 
president  and  sales  manager  of  the  Splitdorf  Electrical  Co 
of  Detroit,  at  a  directors'  meeting  held  last  week. 
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Developments  in  the  Jitney  Bus  Field 

San  Diego  Railway  Interests  Stop  Development  Till  Jitney 
Is  Curbed  —  People  Want  to  Ride  in  Automobiles  and 
Desert  Trolleys  for  Buses  —  Reports  from  Other  Sections 


SAN  DIEGO.  CAL.,  April  17— One  of  the  first  sights  for 
n  visitor  in  this  exposition  city  is  a  square  block  across 
from  the  Santa  Fc  station,  filled  with  rows  of  rails  and  steel 
beams  painted  a  vivid  red  and  surmounted  by  this  sign: 

TO  THE  CURIOUS 
What  Is  That  Red  Stuff? 
That  tx  Hit  bridge  steel  for  extensions  of  the  Snn  Piej/o 
Electric  Railtiuy.    All  extensions  and  construction  work  have 
been  guspended  or  abandoned  on  aerount  of  the  competition 
of  the  unregulated  Jitney  Hus. 

THAT'S  WHY  IT  LS  HERE 
San  Ihejfo    EUrtric   Railway   Conductors'   &  Motonnen* 
Conference  Committee 

About  150  jitney  buses  are  operating  in  San  Diego  spas- 
modically. A  development  in  the  situation  came  last  week 
when  a  great  many  of  the  jitneys  ahandoned  their  routes 
iietween  the  rush  hours — from  10  a.  m.  to  4.30  p.  m.  and  after 
T  p.  m. — and  pulled  down  their  5  cent  cards,  hanging  new 
ones  advertising  "Auto  Bus  For  Hire."  They  stationed 
themselves  on  downtown  corners  where  they  offer  to  drive 
visitors  anywhere  at  rates  which  they  are  willing  to  discuss. 
They  underbid  the  taxi  and  big  bus  lines. 

The  San  Diego  Railway  Co.  is  bitter  against  the  jitney 
and  has  publicly  announced  that  not  another  spike  will  be 
driven  until  the  jitney  is  curbed.  This  will  result  in  the 
failure  of  suburban  development  plans.  The  railway  also 
is  spreading  the  information  that  the  state  is  losing  between 
1300,000  and  $400,000  a  year  because  of  the  shrinkage  of 
gross  receipts  of  street  railway  companies  which  the  state 
taxes  at  the  rate  of  5  1-4  per  cent. 

The  jitney  men  are  hanging  on  half-heartedly.  There  is 
»n  anarmic  association  of  operators  known  as  the  San  Diego 
Auto  Bus  Assn.  The  association  has  clone  to  110  members, 
each  paying  $2.60  initiation  fee  and  $1  a  month  dues. 

The  San  Diego  Electric  Railway  Co.  has  been  investigating 
the  jitney  movement  closely  and  has  even  stationed  checkers 
to  report  on  the  earnings  of  jitneys.  It  is  said  that  jitney 
operators,  when  they  observed  that  they  were  being  watched, 
pulled  down  their  signs  and  drove  away  to  garages. 

The  street  railway  has  found  that  many  jitneyH  collected 
as  much  as  $8  a  day  for  fares.  Where  owners  do  not  drive, 
they  pay  drivers  25  per  cent,  of  the  gross  earnings.  Gaso- 
line has  sold  for  12  cents  a  gallon  for  a  long  time  here,  but 
this  cheapness  is  offset  somewhat  by  the  hilly  nature  of 
San  Diego. 

An  interview  with  W.  Clayton,  vice  president  and  manag- 
ing director  of  the  San  Diego  Electric  Railway  Co.,  elicited 
this  information: 

"In  1901  San  Diego  had  a  population  of  17,500.  Today 
we  have  about  85,000,  exclusive  of  exposition  visitors.  A 
great  many  people  come  here  to  live  because  of  the  climate. 
They  have  money  and  own  automobiles.  With  hard  times 
in  the  cast,  these  people  have  had  their  security  incomes 
reduced  and  it  is  from  this  class  that  many  of  the  jitneys 
are  coming. 

"We  had  jitneys  first  last  July  but  did  not  feel  the 
result  in  reduced  street  car  fares  until  about  October.  Now 
we  are  suffering. 

"The  state  of  California  will  lose  in  taxes  at  the  present 
rate  between  $.100,000  and  $400,000  a  year,  being  5  1-4 
per  cent,  of  the  gross  receipts  the  jitney  takes  away  from 
the  street  railways.  In  other  words,  the  street  railway 
companies,  which  maintain  regular  schedules  over  long  dis- 
tances, day  and  night,  pay  6  1-4  per  cent,  of  their  gross 
receipts  in  taxes  to  the  state,  while  the  jitnev  bus,  which  runs 
over  short  distances  when  it  is  in  good  repair  and  its 
driver  is  in  the  mood,  is  costing  the  Btatc  about  a  third  of  a 
million  dollars  a  year  In  taxes  without  protecting  its  pas- 
sengers or  providing  definite  service  or  earning  its  operators 
»  decent  living  wage. 

"People  ride  in  jitneys  because  of  the  novelty  of  riding 


in  an  automobile.  In  our  investigation  we  find  that  many 
are  willing  to  walk  five  or  six  blocks  from  a  jitney  terminus 
where  they  would  regard  a  walk  of  three  blocks  from  a 
street  car  line  as  an  iniquitous  oppression.  You  find  people 
all  over  California  willing  to  ride  in  jitneys  and  sit  on 
strangers'  laps.    They  never  would  do  that  in  a  street  car. 

"Jitneys  will  run  nearly  every  street  railway  company 
on  the  coast  to  the  wall  unless  they  are  regulated  so  that 
competition  is  equitable.  A  measure  has  passed  the  senate 
providing  for  a  tax  of  $12.50  a  seat  for  jitney  buses.  I  do 
not  believe  this  is  half  enough.  When  it  comes  to  bonding 
a  jitney  bus,  the  surety  companies  are  chary  because  with 
an  irresponsible  or  discontented  jitney  driver  many  accidents 
might  result.    This  should  be  taken  care  of  by  legislation. 

"There  is  no  question  that  in  some  places  the  jitneys 
have  done  a  service  to  the  people  by  punishing  autocratic 
street  railways  companies.  This  is  not  the  case  in  San 
Diego  where  our  company  has  absolutely  no  watered  stock, 
is  controlled  by  the  Sprecklcs  brothers,  and  has  always  been 
more  than  willing  to  extend  lines  and  assist  in  the  develop- 
ment of  San  Diego  into  the  large  city  that  it  some  day  is 
bound  to  become. 

"But  we  won't  drive  another  nail  until  we  know  where 
we  stand.  All  line  extension  is  stopped.  We  will  forfeit 
franchises  before  we  will  expand  our  system  with  the  present 
jitney  bus  competition  protected  by  the  state." 

9500  Bond  Per  Seat  in  R.  I. 

Providence,  R.  I.,  April  24 — The  Rhode  Island  legislature 
adjourned  last  night  and  in  its  closing  hours  the  jitney  bus 
bill  was  jammed  through  so  that  it  provides  for  a  bond  of 
$500  for  each  passenger  the  vehicle  in  use  can  carry.  As 
originally  passed  by  the  Senate  it  was  $750  a  passenger,  but 
the  lower  branch  knocked  off  $250.  The  cities  and  towns  may 
make  regulations  governing  the  speed,  streets  used,  etc. 

Gotham  Jitney  Wins  City  Suit 

New  York  City,  April  26—  The  suit  brought  by  the  City 
of  New  York  against  the  Peoples  5-cent  Bus  Corp.,  for  dem- 
onstrating its  electric  buses  on  the  city  streets  was  dismissed 
by  Justice  W.  Lynn  in  the  Third  District  Municipal  Court 
today. 

The  city  brought  suit  to  recover  a  penalty  for  a  violation 
of  section  41  of  the  city  ordinances,  which  prohibits  the  use 
of  trucks,  vans  or  wagons  in  the  Borough  of  Manhattan  for 
advertising  purposes. 

The  Peoples  5-cent  Bus  Corp.,  a  subsidiary  company  of  the 
Electro  Coach  Co.,  New  York  City,  has  been  endeavoring  to 
obtain  a  franchise  from  the  Board  of  Estimate  and  Appor- 
tionment for  the  operation  of  a  line  of  electric  motor  truck 
buses  over  certain  specified  routes  in  the  Borough  of  Man- 
hattan. The  latter  body  has  been  very  slow  in  passing  upon 
the  application  for  the  franchise  and  in  the  meantime,  the 
bus  company  ran  several  of  tho  trucks  up  and  down  on  the 
most  important  thoroughfares  without  carrying  any  pas- 
sengers merely  to  bring  them  before  the  puhlic  eye. 

Two  jitney  taxicabs  started  running  on  Saturday,  one  ma- 
chine going  from  Seventy-second  street  and  Broadway  and 
the  other  at  Fifty-ninth  street  and  Fifth  avenue.  The  charge 
is  10  cents  a  mile.  The  machines  used  are  seven-passenger 
touring  cars. 

Jitney  Bus  Bill  Hits  New  York  City 

Aijiany.  N.  Y.,  April  22 — By  a  last  minute  change  made  in 
the  Thompson  jitney  bus  bill,  which  was  passed  in  the  Senate 
and  Assembly,  New  York  City  will  be  affected  by  its  pro- 
visions. 

At  first  the  bill  had  a  provision  it  should  apply  only  to 
cities  of  the  first  class,  with  a  population  of  750,000  or  under. 
It  w»«  changed  to  apply  to  any  city. 

By  the  terms  of  the  bill  any  vehicle  carrying  passengers 
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Exterior  and  Interior  view*  of  Stegcman  twenty -panenger  Jitney  bus  mounted  on  the  11-2-ton  standard  truck  chasait 


for  15  cents  or  less  must  get  a  certificate  of  public  con- 
venience and  necessity  from  the  Public  Service  Commission 
and  the  consent  of  the  local  authorities  before  operating,  if 
the  latter  demand  it,  and  be  subject  generally  to  the  terms 
of  the  railroad  law,  if  in  competition  with  any  other  common 
carrier. 

Jitneys  Reduce  Trolley  Revenue  $2,000  Daily 

Washington,  D.  C,  April  24 — After  spending  a  month 
observing  the  operation  of  jitney  bus  lines  in  the  south  and 
west,  Conrad  Syme,  corporation  counsel  of  this  city,  has 
returned  and  is  now  making  an  elaborate  report  on  his 
observations  for  the  public  utilities  commission.  He  reports 
that  the  operation  of  jitney  buses  in  New  Orleans,  Los 
Angeles,  San  Francisco,  Kansas  City  and  St.  Louis  is  reduc- 
ing the  revenues  of  the  street  railway  companies  more  than 
$2,000  a  day  in  each  of  these  cities. 

Syme  said  that  the  jitney  bus  is  not  a  fad  or  a  mere 
transient  thing,  but  that  it  has  been  called  into  service  by 
demand  for  a  more  immediate  and  elastic  form  of  transpor- 
tation, particularly  in  the  business  parts  of  cities.  The  buses, 
he  declares,  are  receiving  strong  popular  support.  He  rode 
and  talked,  he  said,  with  scores  of  jitney  bus  operators,  all 
of  whom  claimed  to  be  operating  their  cars  at  a  profit,  their 
average  receipts  being  from  $6  to  $8  a  day.  The  cost  of 
operation,  he  was  informed,  is  about  $3.50  a  day,  which 
includes  $1  a  day  laid  aside  for  depreciation. 

St.  Louis  Jitneys  to  Put  Up  Rates 

St.  LOUH,  Mo.,  April  24 — Jitney  owners  in  this  city  will 
soon  raise  their  rates  from  5  to  10  cents.  A  study  of  upkeep 
costs  has  convinced  the  owners  that  carrying  passengers  a 
distance  of  4  miles  for  5  cents  each  is  a  losing  venture.  It 
costs  7  1-4  cents  a  mile  or  29  cents  for  the  4  miles  according 
to  estimates  given  by  the  manager  of  one  of  the  jitney  lines. 
It  would  be  necessary  to  carry  six  passengers  on  each  trip  to 
cover  the  operating  cost  but  this  is  seldom  possible,  because 
there  are  hours  during  the  day  when  trips  are  made  with 
three  and  four  passengers,  and  during  the  rush  hours  of  the 
morning  return  trips  from  downtown  arc  often  without  a 
passenger. 

$10  Per  Seat  Annually  in  Savannah 

Savannah,  Ga.,  April  22 — An  ordinance  regulating  the 
operation  of  iitney  buses  and  putting  n  tax  upon  them  hns 
been  Da«sed  by  the  city  council.  Every  owner  will  be  re- 
quired to  pay  an  annual  tax  of  $10  a  seat  for  every  machine 
in  operation.  In  addition  they  will  be  required  to  give  an 
indemnity  bond  of  $5,000.  Ruses  will  not  be  required  to 
run  on  schedule,  but  will  be  required  to  operate  along  given 
routes  and  machines  placed  in  service  on  one  route  will  not 
he  permitted  to  shift  to  another  to  get  the  benefit  of  an 
increased  travel  in  that  section. 

Stegeman  Jitney  Bus  Makes  Appearance 

Mll.WAi-KEE,  Wis.,  April  2fi — The  first  real  jitney  omnibus 
of  the  large-capacity  type  to  make  its  appearance  in  Mil- 
waukee is  the  20-passenger  car  built  for  W.  B.  Hood  by  the 
Stegeman  Motor  Car  Co.,  in  collaboration  with  the  Chas. 
Abresch  Co.,  Milwaukee,  body  builder.  Mr.  Hood  is  making 
an  experiment,  which,  if  successful,  will  result  in  the  pur- 


chase of  additional  buses.  On  the  first  day  the  new  bus  wu 
in  service,  the  total  receipts  were  $25.50,  running  day  ar.d 
evening. 

A  standard  1  1-2-ton  Stegcman  truck  chassis  is  used  for 
the  Hood  bus.  This  employs  a  four-cylinder  Continental- 
Stegcman  motor  with  3  3-4-inch  bore  and  5  1-4-inch  stroke 
The  wheelbase  is  127  inches.  Final  drive  is  by  double  chain 
from  jackshaft.  A  Gray  &  Davis  lighting  equipment,  but 
no  starting  equipment  is  used.  For  winter  use,  heating  regis- 
ters are  placed  in  the  floor  of  the  car  and  connected  with  the 
exhaust  manifold. 

The  body  is  17  feet  long,  6  feet  high  and  6  1-2  feet  wide. 
The  driver's  seat  is  separate  and  at  the  left.  All  doors  are 
operated  by  levers  at  the  driver's  right.  The  bus  is  of  tV 
pay-as-you  enter  type  and  the  fare  box  is  placed  convenient .. 
at  the  entrance  in  view  of  the  driver,  but  out  of  his  react 
Two  dome  lights  in  the  ceiling  illuminate  the  car.  There  is  a 
push  button  above  each  seat.  The  seats  run  fore  and  aft. 
The  rear  door,  for  exit  purposes,  is  placed  in  the  center  of  th* 
panel.  Sheet  metal  is  liberally  used  in  the  construction.  Tht 
car  is  equipped  with  Motz  cushion  tires  front  and  rear.  Price, 
complete,  is  $2,700. 

Jitney  Bus  Holds  Sway  in  Grand  Rapids 

Grand  Rapids,  Mich.,  April  26 — The  jitney  situation 
continues  to  hold  the  center  of  the  stage  in  this  city  with  the 
jitney  men  apparently  having  the  best  of  the  matter  up  to 
date,  Mayor  G.  E.  Ellis  having  announced  that  if  the  com- 
mon council  passes  the  drastic  ordinance  proposing  large 
bonds,  a  higher  license  fee  and  prescribing  difficult  regula- 
tions, he  will  veto  it. 

The  jitney  owners  have  perfected  their  organization  under 
the  title  of  the  Grand  Rapids  Jitney  Bus  Assn.,  with  tin 
following  officers: 

President,  J.  W.  Sherwood;  vice-president,  F.  P.  Nich  - 
secretary,  G.  F.  Barnes  and  treasurer,  E.  R.  Thompson. 

There  are  now  nearly  200  jitneys  in  regular  operation. 

Atlantic  City,  April  27 — After  much  discussion,  the  Al- 
lan tie  City  Council  passed  an  ordinance  for  the  regulation  <>' 
jitney  buses  on  Friday  last.  License  was  finally  fixed  u- 
follows: 

For  five-passenger  cars,  $75;  for  seven-passenger  ear«. 
$100;  for  cars  with  more  than  seven  and  not  more  than  tm 
passengers,  $125,  and  for  cars  carrying  more  than  ten,  $1.V' 

This  is  a  reduction  from  the  ordinance  which  was  one- 
inally  drawn  which  ranged  from  a  $100  to  $200  license  fee 

Bond  has  to  be  given  by  the  owner  of  each  car  operated  at 
$5,000  for  each  car. 

Los  Angei.es.  Cai-,  April  23— The  .iitney  bus  operator?  ■  ' 
Los  Angeles  claim  an  overpayment  on  bus  license  fee*  • 
amount  of  $27,000  and  the  city  attorney  is  of  the  ooinion  that 
it  lies  entirely  within  the  discretion  of  the  City  Council  a*  :■ 
whether  this  amount  shall  be  refunded  or  not. 

The  jitney  men  formerly  paid  a  license  fee  of  $15  t*.' 
quarter.  The  city  attorney  ruled  that  they  should  lie  com- 
pelled to  pay  but  $7.50  per  quarter. 

Waterbiry,  Conn.,  April  24 — Universal  transfers,  twenty 
five  tickets  for  $1,  and  operation  of  cars  from  5:30  a.  m  • 
12:30  a.  m.  was  announced  today  by  the  Waterburv  Jitm-v 
Service,  Inc.    Operations  will  betrin  next  week  with  thi-v 
jitneys,  and  will  be  increased  to  200  within  30  days. 
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INTER-STATE  Factory  Busy— The 
Inter-State  Motor  Co.,  Muncie,  Ind., 
this  week  sent  out  one  of  the  lurgest 
single  shipments  of  automobiles  made 
this  year  by  an  Indiana  manufacturer. 
The  shipment  consisted  of  twenty-one 
touring  cars  and  nine  roadsters,  valued 
at  $30,000,  and  was  sent  to  the  Fred  C. 
Huffman  Motor  Car  Co.,  Omaha,  Neb. 
At  the  present  time  the  daily  output  of 
the  factory  is  between  eighteen  and 
twenty  cars,  but  it  is  hoped  that  it  will 
be  increased  to  twenty-five  by  May  1. 
The  factory  is  about  400  cars  behind  on 
it*  orders.  On  April  22  the  Kanouse 
Automobile  Co.,  Indianapolis,  Ind.,  dis- 
tributor, and  the  Inter-State  company 
held  the  first  "drive-away-day"  ever  held 
in  that  state.  Fifty-six  dealers  and  their 
friends  from  various  points  in  that  state 
and  one  from  Ohio  drove  away  from  the 
in  thirty-one  new  cars. 

Motors   to    Build— The 
International  Motor  Co.,  New  York  City, 

MUtfti1.1!?" to  its  S8Urer  plant 

Moaler  to  Add — A.  R.  Mosler  4  Co., 
ML  Vernon,  N.  Y.,  has  completed  plans 
for  an  addition  to  its  factory  on  Wake- 
field and  Webster  avenues. 

Mud  ton's  N  ew  Storehouse — The  Hud- 
son Motor  Car  Co.,  Detroit,  Mich.,  is 
taking  bids  on  a  structural  steel  store- 
house, one  story,  20  by  200  feet. 

Packard's  $20,000  Addition— The  Pack- 
ard Motor  Car  Co.,  Detroit,  will  spend 
$20,000  for  a  two-story,  ,r>2  by  40,  addi- 
tion  to   its   plant  located  on  Concord 


Spokane  Firestone  Mores — The  Fire- 
stone Tire  &  Rubber  Co..  Spoknne, 
Wash.,  has  moved  to  127  West  First 
avenue.  The  new  quarters  contain  10,000 
feet  of  floor  space. 

Zinc  Co.  to  Make  Tire*—  The  New 
Jersey  '/Arc  Co.  will  shortly  commence 


the  erection  of  a  rubber  tire  factory  in 
connection  with  its  plants  at  I'ulmerton 
and  Millport,  l'a.  These  tires  are  com- 
posed of  55  per  cent,  of  zinc. 

Kelsey  Wheel's  Second  Addition — A 
two-story  addition,  HO  by  253  feet,  cost- 
ing $2s,»K)0,  is  to  be  started  upon  the 
plant  of  the  Kelsey  Wheel  Co.,  manufac- 
turer of  automobile  wheels  in  Detroit. 
This  is  the  second  addition  to  be  an- 
nounced by  the  company  within  the  last 
.:i  weeks. 

Ford  Buys  Washington  Land — Deeds 
were  placed  on  record  this  week  whereby 
the  Ford  Motor  Co.,  Detroit,  becomes  the 
owner  of  the  property  at  the  northwest 
corner  of  Pennsylvania  avenue  and  John 
Marshall  Place.  The  ground  is  150  by 
200  feet,  and  it  is  understood  a  six-story 
assembly  plant  will  be  erected  in  the 
near  future. 

Owego  Plant  Sold  for  $2,000—  Referee 
in  Bankruptcy  A.  B.  Kellogg,  of  115 
Broadway,  New  York  City,  sold  on  April 
l.ri  the  office  fixtures  of  the  defunct 
Owego  Car  Co.,  Owego,  N.  Y.,  for  $58.50 
and  the  good  will,  stock  and  machinery, 
sold  in  a  lump,  brought  $2,000.  The  suc- 
cessful bidder  was  William  Wooster.  rep- 
resenting the  Automobile  Surplus  Stock 
and  Supply  Syndicate. 

Harrison  Radiator  Co.  Buys  Plant — 

The  Harrison  Mfg.  Co.,  Buffalo,  N.  Y., 
manufacturer  of  automobile  radiators, 
on  Saturday  purchased  for  consideration 
.said  to  lie  $23,500  the  plant  of  the  Ameri- 
can District  Steam  Co.  in  Lockport,  N.  Y. 
The  radiator  concern  for  some  time  has 
occupied  the  building,  and  now  that  the 
company  has  purchased  the  structure  an 
addition  to  the  plant  is  being  constructed 
to  care  for  increasing  business. 

Sheboygan's  Brass  Goods  Plant — Phil- 
lipp  Meyer  of  Port  Washington,  Wis., 
until  recently  associated  with  the  engi- 
neering staff  of  the  Falls  Machine  Co., 


Sheboygan  Falls.,  Wis.,  has  organized 
ttw  Meyer  Mfg.  Co.  and  will  establish  a 
brass  foundry  and  brass  goods  plant  in 
Sheboygan  Falls.  The  concern  has  leased 
the  warehouse  building  opposite  the  C. 
&  N.  W.  depot. 

Savage  Tire's  New  Addition — The 
Savage  Tire  Co.,  San  Diego,  Cal.,  is 
erecting  an  addition  to  its  factory  at 
Main  and  Sicard  streets,  which  will 
double  its  facilities.  The  new  building 
is  40  feet  by  230  feet,  and  will  cost 
$17,320.  It  is  to  be  of  cement.  When 
the  building  is  completed  in  10  weeks, 
250  additional  employees  will  be 
gaged,  adding  $250,000  to  the  tire 
pany's  payroll.  The  roll  of 
numbers  260  now. 

Waukesha  Working  Full  Time— The 
Waukesha  Motor  Co.,  Waukesha,  Wis., 
has  started  work  on  adding  twenty-four 
units  to  its  plant  to  supplement  four 
units  recently  added.  The  plant  has  been 
operating  24  hours^a  day  for  some  weeks 

production  indefinitely  because  of  the  un- 
usual demand  for  Waukesha  motors  from 
automobile  and  truck  builders,  notably 
the  Sternberg  Motor  Truck  Co.,  Mil- 
waukee, which  is  busy  on  large  war 
orders. 

N.  Y.  Spring  Co.  Buys— The  E.  R. 
Merrill  Spring  Co.,  New  York  City,  man- 
ufacturer of  automobile  springs,  located 
on  the  middle  west  side,  has  concluded 
negotiations  for  the  purchase  of  two  ad- 
joining parcels  for  the  enlargement  of 
its  plnnt.  One  parcel  is  located  at  525 
West  Twenty-seventh  street,  a  two-story 
building,  and  the  other  a  three-story 
building  at  531  West  Twenty-seventh 
street.  The  company  now  occupies  525 
and  529  on  the  same  street,  extending 
through  to  52<>  to  532  West  Twenty- 
eighth  street,  and  with  the  new  acquisi- 
tions controls  a  plot  with  frontages  of 
!i5  and  100  feet  respectively. 


The  Automobile  Calendar 


April  30.  May  1-2 


Hay  i 


Portland,       Ore.,  Track 
Race* :   Northwest  Auto- 
mobile Assn. 
Iivinmon^     N.     J  .  track 
Matthew*. 


t 

meet  ;  O.  V. 
..Philadelphia.  Pa,  Quaker 
City  Motor  Club.  Eiirhth 
Annual  Sociability  Run 
to  Atlantic  Citv 

Hay  i-S   .  .    Detroit.  Mich  .  Motor  Truck 

Convention  of  the  N.  A. 
C.  C.  Hotel  Statler. 
May  »     ........  Salem.  Ore..  Truck  Itaees ; 

Northwest  Autometjile 
Asmi 

Msy  lo-llt  Vancouver,     Wasdi  ,  Track 

Uaccf* .  Northwest  Aut€>- 
nioolle  Asbii 

Mmy  ir,  16   Columbus.  O  ,  Track  Race, 

Columbus  Automobile 


IT 


D«%-enport  Hotel 
May  17- IS   Boston.  Mass..  A.  A.  A.  An- 

nual Meeting. 
May  18-19   Boirton,  Mam, ,  annual  meet- 
ing- of  the  American  Au- 
tomobile Aiian. 

May  27  Chicago,     m..  Sociability 

Run   of   Chicago  Motor 
Club  to  South  Bend.  Ind. 
II.  II.  Rohlnunn, 
May  !»  In^napolta^Ind.^MO^MM* 

Sp<*dwa  y. 


May  25   Philadelphia.      Pa  .  Stone 

Harbor      Memorial  Day 
Hun  from  Philadelphia. 
May  2» 10  Seattle.        Wa-.h.  Track 

Northwest  Auto- 


June  !■ 

June  :  J 
.June  1  I- 


'»■■  ■ 

July  3 


Jul,  I 

luly  I  .» 
Jul> 


New  York  City.  11th  An- 
nual Automobile  O'JtihK 
for  Orphans  orphans' 
Auto  May  A«m  of  N  Y 
<:ale»burK.  III.  i-oo-Mile 
lv-.ee.  Gale.burg  District 
lair  A.i»n 
.  Itrlirhlon  Beach.  Track 
li.lce;   K   A.  Morosn. 

Detroit,      Ml.h.  Summer 

Meeting  of  lh»>  Society  of 

Automobile  Knplnc.u* 

and    Start    of    Cruise  to 

Georieian  Hay 
Chicaito,  III 

Race,  Chlcai 
Sioux  CI 

Knee, 

way  A»«n, 
Visalla.    Cat.    Road  Race 

Tulare    County  Automo- 

mobtle  As*n. 
Taenia.  Wash.,  lto.ul  Race. 

T.ucrna  Sr-ecilwav  Aawn. 
Omaha.     N.b.  Hp»edw»y 

Race*.      Omaha  Molor 


r.oo 


Aug 


auk  2-j 


Aug  20-21 
Sept. ...... 

S*!>l  


Sept  « 


Milwaukee.  Wis.,  Indepen- 
dent   Petroleum  Market- 
era"  A»«n.  of  the  U.  S.  ; 
19 IS  Convention  In  Mil- 
waukee. 
San    Franrioco.    Cal.  Trt- 
State  Good  Roads  Awl., 
Third  Annual  Convention. 
.  Elgin,  Ill  .  Road  Race. 
Indianapolis       Ind.,  Fall 
Show,  Indiana  State  Fair. 
-Peoria,  til,.  Second  North- 

weMrrn  Po  ol  CnnitrcM 
.Providence.  K  I.  Speedway 
Race  ,  F  K  Perkins. 

Mich.  Speedway 
Detroit  Speedway 


i  Detroit. 

Pace 
Club 

Sept  13  Oakland.  Cal  .  Pan 

can  Bond  Congi-ens. 

Sept.  20 -li.  San    Francisco.    Cal..  In- 

ternational Engineering 

on   1.2  Trenton.  '   N      J  .  Track 

Knee*;  Inter-Slate  Fair. 

Oct.  «  lli  New  York  City.  Ninth  Elec- 

trical Exponitlon  and  Mo- 
tor Show  at  Grand  Cen- 
tral l'a  lace. 

Dec  31  New     York    City,  Show; 

Grand  Central  Palace. 
Ian   22.  IM«  Chicago.    Ill,    Show:  Coll- 


Digitized  by  Google 


THE  AUTOMOBILE 


April  S», 


1915 


^eelun 


ike  Industry 


Motor  Men  in  New  Roles 

DORT  Advertising  Mgr.— R.  B.  Dort, 
formerly  manager  of  foreign  ad- 
vertising for  the  Albany  Knicker- 
bocker Press,  has  been  appointed 
advertising  manuger  of  the  Dort  Motor 
Car  Co.,  Flint,  Mich. 

Whittrmore  Autocar  Advertising  Mgr. 
— H.  I..  Whittemorc  has  been  appointed 
advertising  manager  of  the  Autocar  Co., 
Ardmore,  Pa. 

Beatty  Goodyear  Branch  Mgr. — S.  M. 
Beatty  has  been  appointed  manager  of 
the  Goodyear  Tire  &  Rubber  Co.'s  branch 
in  Providence,  R.  I. 

Lawrie  Makes  a  Change— G.  H.  Lawrie. 
for  some  time  manager  of  the  Boston 
branch  of  the  Pennsylvania  Tire  Co.,  has 
resigned  and  bought  an  interest  in  the 
Mitchell  &  Smith  Co.,  Boston. 

Hunt  Heads  Philadelphia  MeNaull— 
The  MeNaull  Tire  Co.,  Toledo,  0..  has 
established  a  store  and  service  station  at 
720  North  Broad  street,  Philadelphia, 
Pa.,  with  D.  E.  Hunt,  manager. 

Stimson  Bowers  Tire  Mgr.-L.  S. 
Stimson,  formerly  manager  of  the  Ba- 
tavia  Tire  &  Rubber  Co.,  has  been  ap- 


pointed manager  of  the  L.  S.  Bowers  Tire 
Co.,  Philadel] 
street. 


»ger  or  the  U  5>.  Bowers  i  ire 
phia.  Pa.,  126  North  Broad 


Finger  Sales  Mgr. — F.  J.  Finger,  has 
been  appointed  sales  manager  for  the 
H.  C.  Skinner  Co.,  Portland,  Ore.,  dis- 
tributor of  Maxwell  cars.  Mr.  Finger's 
territory  will  include  all  of  Multnomah 
County. 

Love's  New  Appointment — C.  M.  Love, 
formerly  of  the  Atlanta  (Ga.)  branch  of 
the  Studebaker  Corp.,  has  been  appointed 


special  representative  of  the 
poration    in    Virginia   and    North  and 
South  Carolina. 

Diera  Increases  Scope— C.  L.  Diers. 
formerly  manager  of  the  Indianapolis 
(Ind.)  branch  of  the  Goodyear  Tire  A 
Rubber  Co.,  is  now  manager  of  the 
Indianapolis  district.  including  the 
branches  at  Louisville,  Cincinnati,  Colum- 
bus and  Dayton. 

Federal  Truck's  New  Sales  Mgra.— 
The  Federal  Motor  Truck  Co.,  Detroit, 
Mich.,  has  appointed  L.  C.  Long  and  E. 
D.  Jones  district  Bales  managers.  Long 
will  look  after  eastern  territory  and 
Jones  after  Ohio. 

Fry  Detroit  Empire  Tire  Mgr.-^J.  B. 
Fry.  for  6  years  rubber  expert  in  the 
United  States  Navy,  has  been  appointed 
manager  of  the  Detroit  (Mich.)  branch 
of  the  Empire  Rubber  &  Tire  Co.,  842 
Woodward  avenue. 

I,ees  Oakland  District  Supervisor— 
R.  C.  Lees  has  been  appointed  district 
supervisor  for  the  Oakland  Motor  Car 
Co.,  Pontiac,  Mich.,  and  will  make  his 
headquarters  at  Cleveland  with  the 
Adams-Oakland  Co. 

Crittenden  Heads  Regal  Dept. — G.  A. 
Crittenden,  who  was  sales  and  advertis- 
ing manager  of  the  Krit  Motor  Car  Co., 
Detroit.  Mich.,  has  become  head  of  the 
««lci  promotion  department  of  the  Regal 
Motor  Cbt  Co.,  Detroit. 

Slos<ton  Firestone  Rep.— Steward  Slos- 


son  has  been  appointed  Pacific  Coast 
representative  of  the  Firestone  Tire  & 
Rubber  Co.,  whose  duty  it  shall  be  to  at- 
tend nil  speed  events  and  interest  drivers 
and  motorcycle  riders  in  the  use  of  Fire- 
stone tireB. 

Idr  Joins  Simms — J.  H.  Ide,  who  for  a 
long  time  has  been  connected  with  the 
Detroit  branch  of  the  New  Departure 
Mff.  Co..  Bristol,  Conn.,  has  received  the 
ap|Miir:ttiient  of  western  sales  manager 
for  the  Simms  Magneto  Co.,  East 
Orangj,  N.J. 

Eldredge  Puritan  Advertising  Mgr. — 
F.  M.  Eldredge  has  been  appointed  adver- 
tising manager  for  the  Puritan  Machine 
Co.,  Detroit,  Mich.  L.  A.  Cuson  has 
joined  the  company  and  is  organizing  a 
quick  service  department  for  repair  parts 
for  Krit  cars. 

Williams  Lozier  Traveling  Representa- 
tive— H.  W.  Williams,  who  has  been  in 
charge  of  the  service  department  of  the 
Lozier  Motor  Co.,  Detroit,  Mich.,  has 
been  made  traveling  sales  representative 
for  the  Middle  West.  M.  E.  Gildcrsleeve 
has  succeeded  him. 

Lubcck  Joins  Maxwell — E.  M.  Lubeck, 
former  wholcsnlc  manager  for  the  Stude- 
baker Corp.  in  Chicago,  III.,  and  more  re- 
cently with  the  Oakland  dealer  in  that 
citv,  has  joined  the  sales  forces  of  the 
Maxwell  Motor  Co.  as  assistant  to  C.  R. 
Newby,  supervisior  of  Zone  3. 

Weber  Makes  Change — H.  E.  Weber, 
who  has  been  representing  Stewart- 
Warner  Speedometer  Corp.  throughout 
the  West  during  the  last  5  years,  has 
resigned  and  is  now  in  charge  of  the 
Stewart- Warner  Speedometer  Service 
Co..  Milwaukee,  Wis.,  at  188  Fifth  street. 

Gordon  Heads  Newcastle  Rubber  Co.— 
A.  E.  Gordon  has  taken  charge  as  gen- 
eral manager  of  the  Newcastle  Rubber 
Co..  Newcastle,  Pa.,  recently  incorporated 
with  a  capital  stock  of  $500,000  to  manu- 
facture automobile  tires.  The  plant  will 
have  a  capacity  of  1.000"  tires  and  1.600 
tubes  daily. 

Blair  Pennsylvania  Tire  Mgr.— George 
Blair  has  been  appointed  Philadelphia, 
Pa.,  branch  manager  of  the  Pennsylvania 
Rubber  Co.,  Jeannette,  Pa.,  661  North 
Broad  street.  Increasing  business  has 
necessitated  the  securing  of  larger  quar- 
ters and  on  May  1  the  company  will  re- 
move to  306  North  Broad  street. 

Tverdahl  Winton'a  Milwaukee  Mgr- 
O.  M.  Tverdahl  has  been  appointed  man- 
ager of  the  Milwaukee  branch  of  the 
Winton  Motor  Car  Co.,  Cleveland,  O.,  to 
succeed  J.  I.  Miller,  who  has  been  in 
charge  since  the  establishment  of  a  fac- 
tory branch  in  this  city.  The  branch  is 
now  located  at  503-507  Broadway. 

Kundell  Oldamobilc  Mgr.— C.  C.  Run- 
dell  has  been  appointed  manager  of  the 
Oldsmobilc  salon  for  Marion  County. 
Ind.  He  was  formerly  branch  manager 
for  the  Peerless  company  and  was  con- 
Hcetod  with  the  sales  department  of  the 
Premier  for  6  years,  where  he  took  all 
»h«  prizes  offered  by  that  organization 
fur  -alemintiship. 

Raymond  in  New  Capacity— A.  H.  Ray- 
mond, who  for  the  past  10  years  has 
been  contiguously     engaged  in  selling 


Packard  cars,  last  week  took  charge  of 
the  truck  department  of  Earle  C.  An- 
thony, Inc.,  Southern  California,  distrib- 
utor for  the  Packard  with  headquarter* 
at  Los  Angeles.  Raymond  was  formerly 
connected  with  the  Packard  agency  in 
San  Francisco. 

Woodin  Hollier  District  Sale*  Mgr. — 
T.  C.  Woodin  has  been  appointed  district 
sales  manager  of  the  Lewis  Spring  * 
Axle  Co.,  manufacturer  of  the  Hollier 
Eight  in  Jackson,  Mich.  He  will  cover 
Missouri,  Kansas,  Nabraska  and  Okla- 
homa, with  headquarters  at  Kansas  City. 
A.  J.  Pray  is  manager  of  the  Gate  City 
Motor  Co..  Kansas  City,  recently  ap- 
pointed distributor  of  the  Hollier  car. 

Hyman  Cole  Advertising  Supervisor— 
H.  R.  Hyman  has  been  appointed  adver- 
tising supervisor  of  the  Cole  Motor  Car 
Co..  Indianapolis,  Ind.  He  will  have 
direct  charge  of  all  the  advertising  of  the 
Cole  company,  and  will  assume  his  new 
duties  the  coming  week.  Mr.  Hyman  haa 
been  director  of  the  publicity  for  the 
Bobbs-Merrill  Co.  for  the  last  3  years, 
and  also  has  engaged  in  newspaper  work. 

Ivor  McCulla  Joins  Knox — Ivor  Mc- 
Culla.  brother  of  William  R.  McCulla, 
assistant  chief  engineer  of  the  Knox 
Motors  Co.,  Springfield,  Mass.,  has  been 
placed  in  charge  of  the  experimental  de- 
partment of  the  Knox  company.  Mr. 
McCulla  was  connected  with  the  Lozier 
Motor  Co.  and  the  Packard  Motor  Car 
companies  in  Detroit,  and  left  recently 
to  take  up  his  new  duties  at  Springfield. 

Clarke  Takes  Over  Basinese — W.  3. 
Clarke  has  taken  over  the  business  of 
the  Winsor-Clarke  Co.,  Detroit.  Mich., 
manufacturers'  agents.  He  will  continue 
to  handle  the  products  of  the  Auto  Parts 
Co.,  Providence,  R.  I.;  the  Fitzgerald 
Mfg.  Co.,  Torrington.  Conn.,  makers  of 
horns;  the  Spencer-Smith  Machine  Co., 
Howell,  Mich.,  makers  of  pistons,  and 
the  Walden  Mfg.  Co.,  Worcester,  Mass., 
makers  of  wrenches. 

Fisher  Heads  Chicago  Chase — R.  M. 
Fisher  will  manage  the  new  branch  of 
the  Chase  Motor  Truck  Co.,  established 
in  Chicago,  111.  C.  E.  Reynolds  continues 
as  division  supervisor  of  agencies,  cover- 
ing Illinois,  Iowa,  Missouri  and  Minne- 
sota. Headquarters  will  be  in  Chicago. 
C.  E.  Collard,  formerly  manager  of  the 
Mack-Sauer  branch  in  Boston,  has  joined 
the  Chase  organization,  with  headquar- 
ters in  New  York  City.  He  will  be  super- 
visor of  agencies  out  of  the  Chase  branch 
under  the  direction  of  F.  B.  Porter 
the  New  York  City  branch. 

Miller  Heads  Milwaukee  Wheel  Co.  

W.  M.  Swift  Miller,  for  many  years  as- 
sociated with  the  Allis-Chalmers  West 
inghouse  and  Industrial  Controller  com- 
panies as  publicity,  advertising;  and  sales 
manager,  has  purchased  a  Inrtre  int«r«»t 
in  the  T.  S.  Wheel  &  Mfg.  Co.,  MilvvaukeV 
which  recently  began  to  market  a  new 
type  of  all-steel  resilient  wheel  for  motor 
cars  and  trucks  after  several  years  of 
experimentation  and  perfection  u. 
Miller  has  been  elected  president  and 
general  manager  of  the  company  Th 
present  capacity  of  the  plant  iV  2,000 
wheels  monthly.  *.wv 
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"The  Original  Multiple-Electrode  Plug  " 

Avoid  Unscrupulous  Imitations 
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Moline-Knight  "40 

The  First  Light  Weight,  Low 
Priced,  Knight  Motored  Car 


Starting  over  a  year  ago,  our  engineers 
began  to  develop  the  new  light  weight 
Moline-Knight  40.  They  have  created  a 
remarkable  car, .  weighing  2896  pounds 
when  ready  for  the  road — a  light,  snappy 
powerful  car  that  holds  the  road  at  high 
speeds. 

The  new  Moline-Knight  40  has  created 
an  instantaneous  impression.  Those  who 
have  seen  it  and  ridden  in  it  pronounce  it 
an  unusual  value.  It  is  one  of  the  season's 
best  sellers. 

Dealers  from  coast  to  coast  are  rallying 
around  the  Moline-Knight*  40.  They  see 
in  this  light  weight  sleeve  valve  motored 


car,  one  that  will  be  a  money  maker  for 
them,  one  that  is  destined  to  fill  a  long 
felt  want  on  the  part  of  buyers  and  one 
that  will  build  a  permanent  trade,  because 
a  Moline-Knight  owner  never  returns  to 
the  poppet  valve  motor. 

Each  week  new  dealers  are  added  to  the 
ever  increasing  Moline-Knight  list  of  dis 
tributors.  If  you  are  located  in  territory 
not  yet  contracted  for,  write  for  complete 
information,  or  better  still,  come  to  the 
factory  where  you  can  see  the  car  and  our 
method  of  building.  There  are  men  in 
your  territory,  who  will  buy  either  a 
Moline-Knight  50  at  $2500  or  a  Moline- 
Knight  40  at  $1475. 


Moline  Automobile  Company 


•1475 


East  Moline,  ML,  U.  S.  A. 


Digitized  by  Goo< 


Fen  cents  u  Copy 
I'hree  dollars  a  year 


Johnson's  Prepare  C!evelaml  ^  ^ 


the  standard  polisrMj' 
_ody,  hood  and  fendeii 
It  is  quite  differen^ro 
the  many  liquid  polish, 
on  the  market — most  * 
which  contain  acid  or  o*  •  *| 
and  if  they  do  not  a!  ••• 
tually  injure  the  finish-    •  •  • 
at  least  remain  on  til  • 
surface  sticky  and  tact    . . 
— gathering  every  bij: 
dust. 


MACHINE    LOAN  COLLECTION 


lue  marked  below 


Johnson's  pi 


1  1 

J  _                             '                          V  >* 

TL^.p.;.,.  Form  1215  Reading 

Does  Not  Gather  Dust 

Johnson's  Prepared  Wax  gives  a  perfectly  hard,  dry,  glasslike  finish 
that  cannot  collect  dust.  It  forms  a  thin,  protecting  film  over  the 
varnish    prevents  checking  and  cracking — and 

Sheds  Water  Like  a  Duck's  Back" 


S.  C.  JOHNSON  &  SON 


COIPOJI  K 

\  I  enclose  ioc.  (or  a  can  of  Johnson's  Prepared 
•  Wax — sufficient  for  one  polish  on  a  large  car. 

J  NAME   
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J  CITY  &  STATE  
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Names  of  Manu- 
facturers using 
AC-Tilan  for  rcg- 
u  I  a  r  equipment 
and  list  of  cor- 
rect sizes. 

Black  .  I  .in- 

Cadillac  .  r*| 

i  arlei  "  :.reg 

Cherrelet  .  lon| 

Colt  ' .  ref 

G.M.C.  Trucki  ■  ref 

Hajnn  .  rcf 

Knot  .  leaf 

Moline-Knifhi  ' .  reg 

National  .  rt| 

Oakland    .  t'i 

Oldi  <cjl.>  '.rcf 

I  il.lt  1  <jl.  i  .  lenf 

Pcrrlrtl  Metric 

Sttarna  ! ,  r*t 

Mutt    ' ,  r»| 

We  manufacture  the 

AC  •  PACKARD 
Pluge. 
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The  greatest  problem  in  spark 
plug  construction  has  always  been 
to  make  a  plug  that  would  remain 
gas  tight  under  all  conditions.  The 
only  plugs  made  at  present  in 
which  this  problem  has  been  solved 
are  the  A  C-Titan  and  Cico. 
Other  plug  salesmen  will  make 
many  claims  regarding  their  prod- 
uct but  none  of  them  can  demon- 
strate a  plug  that  remains  gas 
tight  when  the  motor  is  hot. 

Our  undisputed  superiority  is 
such  that  whenever  a  serious  com- 
parative test  has  been  made,  we 
have  secured  the  business.  We 
are  now  supplying  a  majority  of 
the  leading  factories  and  many 
more  will  come  to  it. 

Buy  A  C  plugs.  They  will 
make  any  motor  more  efficient  and 
eliminate  spark  plug  trouble. 

We  manufacture  only  A  C- 
Titan  and  Cico  plugs.  Do  not  be 
misled  by  a  similarity  of  names. 


Names  of  Manu- 
facturers using 
A  C  and  A  C-Cico 
for  regular  equip- 
ment and  list  of 
correct  sizes. 

Chalmeri  ret. 
Chaae  Trucki 

AC  lent 

Dodfe  >,  ref . 

Dert  .ref. 

Federal  Track  ' ,  ref. 

H»rl* p-DatMssa    .  long 

Hudaen  | .  ref. 

Hupp  | ,  ref. 

Jaekaen  ,  ref . 

Lambert  j  ref. 
Lexinfton* 

Howard   AC  ,  ref. 

Monro*  .ref. 

Moon  .ref. 

P«t«  .  ref. 

Rao  '.ref. 

Saion  i,  ref. 

Touraine'ACi  :,  ref. 

Vebe  AC'  t.ref. 
Wilcoi  Truck 

IC  .ref. 
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Porter-Knight  Speed  Creations 


Frcnt  view  of  Porter-  Knight  speed  creation. 

rceletance 


Not*  minimized  wind 


NEW  YORK  CITY,  May  1— The  Porter-Knight  racing 
cars  which  The  Automobile  announced  last  January 
were  to  be  built  by  Finley  R.  Porter,  long  famed  in 
racing  circles  through  his  previous  connections  with  Mercer 
cars,  are  now  practically  completed  and  the  first  of  the  three 
that  are  entered  for  the  IndianapoliH  500-mile  race  has  been 
given  its  first  tryouts  over  the  roads  around  Port  Jefferson, 
L.  I,,  where  Mr.  Porter  has  been  manufacturing  them.  This 
week  speeds  of  100  miles  per  hour  and  higher  have  been 
shown  with  the  motor  but  partially 
worked  in. 


First  American  Racing  Knights 

These  Porter-Knight  cars  will  be 
watched  with  more  than  usual  in- 
terest during  the  coming  racing  sea- 
son as  they  represent  the  first  efTort 
of  an  American  manufacturer  to 
develop  a  racing  car  using  the 
Knight  double-sleeve  action  in  place 
of  the  conventional  poppet  valves. 
Although  this  is  the  first  American 
effort,  it  is  not  the  first  time  this 
type  of  motor  has  been  used  in 
•peed  contests.    Two  years  ago  a 


gh-Speed,  Sleeve- Valve  Motors,  Alloy 
Steels,  Light  Weight  and  Simpli- 
fied Construction  Features 


Mercedes-Knight  competed  at  Indianapolis  and  its  perform- 
ance was  one  of  the  features  of  the  meet,  the  car  being  a 
standard  Mercedes  model  with  a  piston  displacement  too  small 
to  be  considered  a  serious  contender. 

Last  year  in  the  Isle  of  Man  road  races  in  the  British  Isles 
a  team  of  Minerva-Knights,  built  by  the  Minerva  company  in 
Belgium,  proved  the  sensation  of  the  meet,  the  team  making 
the  best  performance  of  any. 

Although  the  time  allotted  Mr.  Porter  for  developing  the 
present  Porter-Knight  models  has  been  only  since  February  1, 
he  has  succeeded  in  incorporating  into  these  machines  details 
heretofore  not  used  in  Knight-motored  vehicles;  he  has  en- 
deavored to  put  into  them  much  of  the  valuable  experience 
gained  in  poppet-valve  racing;  and  because  of  this  America 
will  have  its  first  opportunity  of  observing  the  American 
sleeve-valve  motor  perform  in  a  field  which  it  has  not  hereto- 
fore invaded. 

Design  of  Three  Cars  Identical 

The  three  Porter-Knight  racing  cars  are  identical  in  every 
respect.  Compared  with  the  stock  Knight  motor  used  by 
American  makers  producing  this  type,  the  Porter-Knight  rac- 
ing motor  varies  in  many  important  respects,  in  the  same  way 
that  the  racing  poppet-valve  motors  used  generally  vary  in 
many  regards  from  standard  designs.    The  two-sleeve  prin- 


Side  view  of  Porter. Knight  which  make*  100  mllee  an  hour 
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Upper — Intake  side  of  Porter- Knight  racing  motor.  Note  high  mounting  of  car. 
burcter  and  large  manifold.  Lower — Exhaust  tide  of  aame  motor,  showlno  sim- 
plicity and  accessibility.  Note  how  manifolds  fit  around  cylinder  castings  Instead 
of  bolting  to  them,  both  Intake  and  exhaust  pipes  fitting  Into  grooves  In  the 
castings  as  a  platon  ring  fits  Into  groove  In  the  piston 


ciple  is  used,  but  instead  of  there  being  but  one  eccentric  shaft 
— which  corresponds  with  the  camshaft  in  a  poppet  type — 
there  are  two,  located  on  opposite  sides,  one  reciprocating 
the  inner  sleeve  and  the  other  the  outer  sleeve. 

Further:  In  the  standard  Knight  design  these  sleeves  have 
had  intake  and  exhaust  ports  near  their  upper  ends,  but 
Mr.  Porter  has,  in  additionn,  introduced  lower  exhaust  ports 
close  to  the  lower  ends  of  the  sleeves,  this  being  a  result  of 
experience  gained  last  year  with  the  Minerva-Knight  cars 
which  used  this  lower  exhaust  in  the  Isle  of  Man  races.  The 
majority  of  the  hot  exhaust  escapes  through  this  lower  port 
leaving  the  upper  port  to  serve  merely  for  scavenging  the 
remaining  gases. 

But  there  are  other  respects  in  which  these  racing  Knights 
vary  from  conventional  design:  The  intake  and  exhaust  ports 
are  of  practically  double  the  area  and  the  timing  of  the  sleeves 
is  different  so  that  higher  efficiencies  and  speeds  are  obtained, 
the  motors  turning  up  to  5,000  r.p.m.  in  the  testing  room, 
which  is  a  high  mark  in  crankshaft  speed  and  which  is  largely- 
due  to  the  enormous  port  areas.  Coupled  with  these  larger 
areas,  higher  efficiency  has  been  obtained  by  reciprocating  the 


sleeves  only  .75  inch,  instead  of  1  1-8  inches, 
accomplishing  in  this  way  quicker  port  open- 
ings and  longer  dwells  with  the  enlarged 
openings. 

Improved  Lubrication  System 

There  are  many  other  respects  in  which  the 
conventional  has  been  departed  from,  such  a> 
an  improved  system  of  motor  lubrication;  the 
use  of  timing  gears  being  necessitated  innteai 
of  silent  chain  drive  for  the  eccentric  shafts 
on  account  of  employing  two  of  the  tatter;  and. 
naturally,  the  very  general  use  of  the  highest 
quality  of  metals  respectively  suited  to  the 
different  parts  of  the  motor,  as  well  as  making 
these  as  light  as  possible. 

Apart  from  the  motors,  the  remainder  of 
the  chassis  is  a  result  of  Mr.  Porter's  long 
racing  experience.  In  the  design  he  has  worked 
with  three  objects  in  mind:  First  cornea  maxi 
mum  strength  obtained  by  using  only  the  best 
metals;  second,  minimum  weight,  made  possi- 
ble by  the  selection  of  materials;  and,  third, 
utmost  simplicity  of  parts,  largely  achieved  by 
a  clear  conception  of  design,  rather  than  by 
trying  to  remake  parts  that  previously  existed 
in  more  or  less  involved  forms. 

122  H.P.  al  3.950  R.P.M. 

With  these  three  objects  in  mind  he  has  pro- 
duced a  racing  creation  weighing  1,910  pound* 
and  having  a  four-cylinder  motor  .1.75  by  6.125 
— 3  .1-4  by  6  1-8 — inches,  having  a  piston  dis- 
placement of  270  cubic  inches,  or  well  under 
the  300-cubic  inch  limit  of  the  Indianapolis 
race.  With  this  motor  he  secures  122  horse- 
power at  3.950  r.p.m.  With  a  3  1-4  to  1  ratio 
on  high  the  motor  is  rotating  2,650  at  a  speed 
of  85  miles  per  hour.  At  a  car  speed  of  MM 
miles  per  hour  the  crankshaft  speed  is  3.2-Vi 
r.p.m.;  and  at  60  miles  per  hour  the  rooti n 
speed  is  1,986  r.p.m. 

The  chassis  is  built  with  a  110-inch  wher! 
base,  56-inch  tread.  32  by  4  front  tires  and  '-• 
by  4.5  rears.  The  combined  gasoline  and  oil 
tank,  30  gallons  of  gasoline  and  10  gallons  of 
oil,  is  mounted  transversely  at  the  rear  and  no 
attempt  is  made  at  a  streamline  tail  but  in  thr 
general  body  design  front-end  wind  area  has 
been  cut  to  the  fifth  place  of  decimals,  meta- 
phorically speaking.  The  body  at  its  maximum  measures  but 
30  inches  overull  width,  yet  there  is  ample  room  for  the  driver 
and  mechanic  who  occupy  staggered  seats;  and  while  the  body 
is  high,  no  special  effort  being  made  to  keep  it  specially  k>m. 
its  lines  are  such  as  to  entirely  protect  the  driver  and  me 
chatiic  and  eliminate  any  loss  caused  by  the  wind  striking 
their  heads  or  shoulders.  The  radiator  is  narrow  and  rela- 
tively high  with  the  sides  well  bevelled.  Wind  resistance  at 
100  miles  per  hour  approximates  50  pounds  per  square  foot 
of  front  area,  but  Mr.  Porter  has  in  reality  little  or  no  real.* 
effective  area  in  front.  Coupled  with  this  is  the  fact  that  the 
drawbar  pull  of  the  car  is  but  18  pounds  on  a  level  macadam 
road,  this  pull  being  sufficient  to  move  the  car.  Mr.  Porter 
has  calculated  that  but  5  horsepower  would  be  needed  to  pro- 
pel the  car  at  a  speed  of  100  miles  per  hour  in  a  vacuum 
On  the  road  different  conditions  are  met  and  here  it  is  found 
that  98  horsepower  is  needed  to  drive  the  car  100  miles  per 
hour  and  that  93  of  this  is  needed  to  overcome  wind  resistance, 
the  remaining  5  to  propel  the  car. 

Three  metals  are  conspicuous  in  these  machines:  Firrt 
comes  chrome-vanadium  steel  which  enters  very  generally  into 
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Left— Rear  construction,  showing  lightened  Drake  drum,  mounting 
of  fuel  tank,  etc.  Note  spring  horn  at  rear  through  which  drive 
Is  taken  instead  of  through  front  end  of  springs.  Right — Rear 
view  of  the  car,  showing  narrow  body.  Observe  ribs  on  brake 
drums  for  strength  and  cooling.  This  view  also  gives  an  Idea  of 
the  spring  horn  mounting 


Parts  of  Porter.  Knight  racing  car.  Note  additional  ports  at 
lower  part  of  sleeves,  a  departure  from  usual  practice.  Light 
weight  and  strength  characterize  all  the  parts  Illustrated.  In  the 
center  Is  the  extra-strong  worm  and  gear  used  in  the  steering 
mechanism.  The  length  of  the  connecting-rods  is  about  two  and 
a  half  times  the  motor  stroke 


parts;  second,  air-hardened  steel  used  for  gears  and  where  it 
is  desired  to  get  great  hardness  and  yet  avoid  the  dangers  of 
warping  in  manufacture;  and  third  magnalium  with  its 
strength  factor  combined  with  light  weight.  Chrome  vanadium 
is  used  in  the  frame,  front  axle,  crankshaft,  eccentric  shafts, 
shafts  of  gearbox,  rear  axle,  propeller  shaft,  wristpins,  etc. 
Air  hardened  steel,  a  metal  very  rarely  used  in  this  field,  is 
employed  in  geurs  and  a  few  other  places.  It  is  a  government 
product  used  in  projectile  manufacture.  Its  chief  merit  for 
use  in  an  automobile  lies  in  the  fact  that  it  is  very  easy  to 
heat  treat  and  because  of  this  avoids  warping  in  the  heat 
treatment  of  gears.  With  air-hardened  steel  in  the  heat 
treatment  process  you  heat  to  1,500  degrees  F.  or  thereabouts, 
using  only  one  treatment  as  compared  with  some  alloy  steels 
which  are  heated  to  1,700  or  1,750  V.  after  which  there  is 
a  reheat  and  a  drawing  accompanied  by  the  possibility  of 
warping.  Air-hardened  steel  is  in  reality  a  tungsten  alloy. 
Magnalium  is  used  in  several  parts  where  strength  is  not 
the  prime  consideration,  an  example  being  the  carrier  for 
the  differential,  this  carrier  fitting  into  the  pressed  steel 
rear  axle  housing. 

Metal  Selection  Saves  Weight 

By  the  careful  selection  of  metals  much  weight  has  been 
saved.  In  the  differential  alone  there  is  a  weight  of  46 
pounds  as  compared  with  the  standard  types.  The  total 
rear  axle  weight  is  but  180  pounds,  this  including  brake 
drums  and  everything  but  the  wheels  and  tires.  The  four- 
speed  gearbox,  including  the  brake  drum  on  the  rear  of  it, 
weighs  90  pounds.  There  is  a  saving  of  9  pounds  in  the 
two  universal  joints  in  the  propeller  shaft.  Added  to  these 
are  many  other  examples  of  weight  reduction  accomplished 
by  hollow  propeller  shaft,  light  connecting  rods,  pistons,  etc. 

Before  taking  up  the  detail  questions  of  design  involved  in 
the  motor,  gearbox  and  other  car  parts,  one  other  example 
of  care  in  design  crops  out,  and  one  which  may  have  a  bearing 
on  future  racing  on  speedways.  Up  to  this  time  it  has  been 
considered  that  a  two-speed  gearbox  is  sufficient  for  speed- 
way racing  and  that  considerable  weight  could  thus  be  saved. 
A  four-speed  set  is  used  on  the  Porter-Knights,  due  primarily 
to  the  use  of  a  very  small  motor,  270  cubic  inches.  Euro- 
pean practice  has  been  to  increase  the  number  of  gearbox 
speeds  as  the  motor  displacement  has  been  cut  down.  It  is 
figured  that  better  acceleration  will  be  possible  with  a  four- 
speed  set  and  the  motor  kept  in  its  range  of  most  effective 
speeds.  Some  of  the  high-speed,  high-efficiency  European 
motors  use  five  forward  speeds. 

The  Porter-Knight  motor  uses  four  separate  cylinder  cast- 
ings with  the  usual  detachable  heads  and  employs  a  spherical 
combustion  chamber  with  a  single  spark  plug  located  in  the 
dome.    Across  the  front  is  a  transverse  shaft  carrying  the 
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Eitra-atrong  steering  gear  used  on  Porter- Knight  racer.  Note 
cooling  coll  for  lubricating  oil  mounted  under  frame.  Thl«  la  part 
of  the  circulating  ayttem 


Section  through  steering  gear,  thowlng  method  of  rigidly  bracing 
to  frame.  A  Z-ahaped  piece  of  ateel  la  riveted  by  a  single  rivet  each 
to  the  top  and  bottom  of  the  channel 


Bosch  ZR-4  magneto  on  one  end  and  the  water  pump  on  the 
other,  thus  leaving  both  sides  of  the  motor  clear,  except  for 
the  carbureter,  which  is  positioned  above  the  steering  gear 
on  the  right  side.  The  crmnkcase  is  an  aluminum  casting  sup- 
ported rather  unusually  at  three  points,  two  rigid  arm  sup- 
ports to  the  frame  on  the  right  side  and  a  central  trunnion 
in  the  middle  of  the  right  side.  This  disposition  of  the  three 
supporting  points  is  preferred  to  using  the  trunnion  at  the 
forward  end  and  the  rigid  points  oppositely  at  the  rear,  as 
less  strain  is  transmitted  from  the  frame  to  the  case  and 
consequently  to  the  crankshaft  bearings. 

Manifolds  Not  Bolted  On 

Most  conspicuous  about  the  motor  is  the  attachment  of 
the  intake  and  exhaust  manifolds,  which,  instead  of  bolting 
to  their  respective  sides  of  the  cylinder  castings  fit  around 
the  castings  the  same  as  a  piston  ring  fits  into  its  groove  in 
the  piston.  Each  cylinder  casting  has  two  grooves  around  its 
exterior,  the  bottom  groove  being  for  the  main  exhaust  mani- 
fold and  the  top  groove  for  the  intake  and  scavenging  exhaust 
manifolds.  Into  these  grooves  the  manifolds  fit  and  the  air- 
tight fit  is  by  the  castings  bearing  against  the  top  and  bottom 
of  the  groove  just  as  a  piston  ring  fits  to  prevent  gas  leakage. 
The  large  main  exhaust  manifold  is  in  halves,  one  half  on 


each  side,  and  these  are  held  together  by  transverse  bolu 
extending  from  side  to  side  between  the  cylinder  castings  usd 
by  shorter  bolts  at  the  ends.  The  combination  top  manifo.d 
is  similarly  secured. 

The  cylinder  castings  are  a  fine  grade  of  gray  iron,  water- 
jacketed  throughout  their  length  and  with  a  casting  fhiftlMM 
of  .1-32  inch  outside  the  jacket  and  1-4  inch  between  the 
jacket  and  the  cylinder.  The  crankshaft  is  counterbalanced 
with  crescent-shaped  integral  weights  to  counteract  cen- 
trifugal force  and  thus  impose  less  stress  on  the  three)  bear- 
ings. These  bearings  are  all  2  1-4  inches  in  diameter  and 
have  the  folowing  lengths:  Front  3  1-4  inches,  center 
inches,  and  rear  4.5  inches.  The  bushings  are  bronze  sh*l\* 
faced  with  a  very  thin  layer  of  white  brass,  1-32  inch  thick, 
the  aim  being  to  have  the  white  brass  serve  solely  as  an  anti- 
friction film  and,  should  it  burn  out,  the  damage  to  the  «haf- 
would  be  less  than  if  a  much  thicker  facing  were  used. 

Connecting  Rods  Are  Light 

Connecting-rods  are  cut  from  solid  billets  of  chrome- 
vanadium  and  when  complete  weighs  2  pounds,  3  ouncr- 
without  the  bushings  but  with  cap  and  bolt.  They  measure 
15  inches  center  to  center,  which  is  about  two  and  a  half 
times  the  piston  stroke,  this  being  a  higher  ratio  than  ger- 
erally  used. 

Pistons  are  particularly  thin  steel  castings  carrying  t» 
rings  in  one  groove  near  the  top.  The  usual  perforations  to 
reduce  weight  are  not  used  but  the  weight  cut  to  2  pound; 
4  ounces  by  cutting  the  thickness  of  the  plain  part  of  the 
piston  to  1-16  inch.  The  length  is  4  3-4  inches,  top  clear- 
ance .025  inch  and  at  the  bottom  .015  inch.  The  wristpin  ■ 
a  1-inch  chrome- vanadium  tube  which  clamps  into  the  top 
end  of  the  connecting-rod. 

The  two  reciprocating  sleeves  are  domestic  castings  usinp 
iron  with  a  high  graphitic  carbon.  The  inner  sleeve  is  5-T2 
inch  thick  and  the  outer  one  1-8  inch. 

Port  areas  are  prime  essentials  and  these  are  large.  The 
intake  port  for  each  cylinder  has  an  available  area  of  3.14 
square  inches;  the  lower  exhaust  port  area  is  4.88  squar- 
inches;  and  the  top  exhaust  port  1.17  square  inches.  The  value 
of  the  large  bottom  exhaust  port  is  better  realized  as  it  open 
70  degrees  before  bottom  dead  center,  thus  getting  rid  very 
early  of  the  hot  gases.  The  opening  of  this  port  is  very 
abrupt,  the  sleeves  having  moved  into  the  desired  position 
so  that  the  final  opening  is  accomplished  by  the  descending 
piston  uncovering  the  ports. 

The  complete  motor  timing  follows: 

KxhHust  port  opens  7«  ilfitrcrn  li^fnrr  iKitlorn  center 
Kxhnuot  port  clown  Ki  rirjrreeM  pant  lap  center 
Intake  port  opens  f.  degrees  past  top  center. 
Intake  port  cloaca  12  dearren  past  bottom  center. 

The  opening  of  the  intake  port  is  rapid  and  is  accomplished 
by  the  downward  movement  of  the  inner  sleeve,  the  outer 
sleeve  port  being  in  position  previously  and  waiting  for  the 
inner  one.  This,  combined  with  the  quick  opening  of  the 
lower  exhaust  port,  is  given  credit  for  much  of  the  motcr 
power. 

A  non-splash  system  of  motor  lubrication  delivers  oil  under 
pressure  to  the  three  bearings  of  the  crankshaft,  to  the  lower 
connecting-rod  bearings  through  the  drilled  crankshaft;  and. 
lastly,  direct  against  the  piston  wall  by  means  of  oil  duct« 
leading  into  one  side  of  the  cylinder  casting  and  other  duct» 
leaving  from  the  opposite  side.  The  oil  so  entering  the 
cylinder  reaches  the  outer  piston  wall  by  passing  through  a 
series  of  oil  ports  in  the  sleeves,  these  ports  in  the  two  sleeve- 
registering  on  the  up  stroke  of  the  piston.  When  these  port- 
in  the  sleeves  are  not  in  register  the  oil  so  fed  into  eart- 
cylinder  finds  its  way  around  the  outer  sleeve  to  the  oppo«iu 
side  where  the  exit  oil  duct  attaches  and  oil  so  escaping  from 
the  cylinder  is  led  onto  the  timing  gears  at  the  forward  end 
and  finally  finds  its  way  into  the  reservoir  in  the  engine  ba<c 
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Left— Section  throigh  the  clutch  and  gearbox  of  the  Porter- K  light  rac.ngear. 

view  of  the  differential 


Cc-it — Tranimlcalon  brake  In  section.     Right — Sectional 


To  maintain  such  a  system  of  motor  lubrication  two  pump 
systems  are  in  reality  used.  The  primary  pump  system  con- 
sists of  a  single  plunger  pump,  operated  by  an  eccentric, 
which  draws  the  oil  from  the  reservoir  in  the  base  through  a 
strainer  and  next  through  an  oil  radiator,  a  cylindrical  coil 
of  .5-inch  copper  piping  outside  the  crankcase.  Here  the 
oil  is  cooled  as  much  as  possible.  Passing  through  this  cool- 
ing coil,  the  oil  is  lifted  into  a  secondary  reservoir  of  2 
quarts  capacity.  In  this  reservoir  is  a  five-plunger  pump. 
Four  of  the  plungers  feed  direct  to  the  three  crankshaft  bear- 
ings and  the  fifth  supplies  the  oil  to  the  cylinder  walls, 
already  referred  to.  There  is  a  separate  pump  for  the  two 
end  crankshaft  bearings  and  two  for  the  center  bearing. 

The  clutch  is  a  cone  type,  the  magnalium  cone  faced  with 
Raybestos.  The  forged  steel  flywheel  weighs  55  pounds  and 
measures  18  3-8  inches  in  diameter. 

The  four-speed  gearbox  is  an  exceptionally  compact  design 
and  is  skillfully  mounted  at  three  points  on  two  frame  cross 


Upper — S'mple,  clean  layout  of  daah  on  the  Porter- Knight  racer. 
Lower — Staggered  teats  to  allow  the  driver  plenty  of  elbow  room 


members.  One  end  is  suspended  by  metal  straps  from  a 
tubular  cross  member  and  the  other  end  is  suspended  cen- 
trally by  a  single  stirrup  from  a  conventional  channel  cross 
member.  The  gearset  is  a  vertical  design  with  the  mainshaft 
directly  above  the  secondary  or  layshaft.  Air-hardening 
steel  is  used  in  the  gears  which  are  3-4  inch  face  and  six 
pitch.  Direct  drive  is  on  fourth  speed  and  the  three  highest 
ratios  between  the  motor  and  rear  axle  are  3  1-4  to  1;  4  1-4 
to  1;  and  6  to  1. 

Brake  Behind  Gearbox 

Closely  associated  with  rear  axle  design  is  that  of  the 
brakes,  of  which  both  sets  are  internal  expanding,  one  located 
within  ribbed  drums  on  the  rear  wheels  and  the  other  within 
a  similar  drum  on  the  rear  of  the  gearbox  and  pedal  applied. 
The  rear  wheel  brake  drums  are  16  inches  in  diameter  and 
the  expanding  shoes  are  semi-circular  magnalium  castings 
faced  with  short  segments  of  cast  iron  presenting  a  2-inch 
width  against  the  drum.  Expansion  of  the  bands  is  by  cam 
with  a  spring  release.  The  brake  construction  in  rear  of  the 
differential  is  identical. 

Front  axles  call  for  much  care  in  racing  car  construction 
and  in  this  case  a  chrome-vanadium  forging  is  used  with  the 
steering  pivots  inclined  backwards  at  an  angle  of  8  degrees 
and  with  an  inside  camber  of  2.5  degrees.  This  combination 
of  angle  and  camber  gives  a  castor  effect  which  gives  ease 
of  steering  and  tends  to  keep  the  wheels  moving  in  a  straight 
line.  With  this  arrangement  should  the  tie  rod  break  or 
either  tie  rod  arm  break  the  loose  wheel  will  follow  the  other 
one  and  so  an  accident  is  in  all  probability  avoided. 

Running  Gear  Details 

Running  gear  details  have  come  in  for  as  generous  use  of 
alloy  steels  and  careful  construction  as  other  car  parts. 
The  frame  is  chrome- vanadium  1-8-inch  stock  and  with  4  7-16 
inches  vertical  section.  Both  sets  of  semi-elliptic  springs 
are  practically  flat,  there  being  a  camber  of  .5  inch  on  the 
front  set,  which  measures  36  by  2  inches.  The  rear  set,  46 
by  2  inches,  is  shackled  at  its  forward  end  and  bolted  direct 
to  the  frame  horn  at  the  rear,  the  reverse  of  general  prac- 
tice. This  is  done  so  that  the  axle  in  reality  pulls  the  car 
through  the  rear  end  of  the  spring  rather  than  pushing  it 
through  the  front  end,  which  it  would  do  if  the  shackle 
were  in  rear  and  the  bolting  direct  to  the  frame  at  the  front 
end.  By  this  reversal  of  general  practice  a  steadier  running 
is  claimed  with  less  tendency  to  bounce  on  the  track. 

Steering  is  through  a  worm  and  complete  gear  mounted  in 
a  manganese  bronze  casting,  this  casting  being  supported 
direct  on  the  frame  side  member,  with  the  bracket  so  de- 
signed that  the  weight  is  distributed  on  the  top  and  bottom 
sides  of  the  channel  and  the  vertical  section  is  not  pierced  by 
supporting  bolts.  This  mounting  has  the  merit  of  rigidity  as 
well  as  conspicuous  accessibility. 
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Burmin  about  to  pan  Oldfield  on   Rainbow  Curve  in  Southwest  Sweepatakea  at  Oklahoma  City.    Oldfleld'i  car  la  No.  1 

Burman's  Peugeot  Wins  Oklahoma  Race 

Covers  199.5-Mile  Course  at  67.98  Miles  Per  Hour 


By  C.  S.  Moore 


Result  of  200-Mile  Southwest  Sweepstakes 

Car 

Driver 

Time  M.P.H. 

I'eugeot .  .  . 

2:56  3-5  67.9 

Stuti  

Caw  

.  .  Raimey   

....3.-05:41  64.7 

Caw  

.  .  Hearne   

 3:08:02  63.8 

Bob  Burmin,  winner  of  200-mile  race  at  Oklahoma  City 


OKLAHOMA  CITY,  OKLA.,  May  1— Like  a  flash  of  light- 
ning on  the  straightaways  and  "Wild  Bob"  on  the 
sharp  and  treacherous  curves,  Burman,  driving  a 
French  Peugeot,  won  the  $5,000  20O-mile  Southwe*-. 
Sweepstakes  automobile  race  here  Thursday  afternoon,  after 
a  most  spectacular  duel  for  thirty  laps  of  the  course  with 
Dave  Lewis  of  the  Stutz  team  who  finished  second.  Burman's 
time  for  the  course,  which  is  actually  199.532  miles,  was  - 
hours,  5*i  minutes  and  3-5  seconds.  His.  average  was  67.98 
miles  an  hour.  His  fastest  lap,  his  seventieth,  was  made  in  2 
minutes  flat,  which  is  traveling  at  the  rate  of  72  miles  an 
hour.  This  was  the  official  announcement.  Against  this 
were  the  times  obtained  from  a  score  of  spectators,  with  stop 
watches,  who  declared  that  Burman  made  the  lap  in  1  minute 
and  59  seconds,  and  there  were  a  few  whose  time  pieces  said 
the  speed  demon  made  it  in  1  second  less. 

Rattle  Ret  ween  Burman  and  Lewia 

Burman,  the  favorite  of  the  majority  of  spectators  after 
the  first  few  laps,  drove  a  wonderful  race,  gradually  closing 
in  on  Lewis  after  the  thirtieth  lap,  gaining  several  seconds 
on  each  by  taking  the  turns  with  great  daring.  He  had  lost 
almost  an  entire  lap,  2.404  miles,  when  forced  to  change  a 
tire  in  the  eleventh  lap,  but  took  the  lead  from  Lewis  on 
the  seventieth  round,  and  his  advantage  was  increased 
slightly  three  laps  later  when  Lewis  ran  off  the  course  at 
Willard  Hook,  losing  nearly  a  1-2  minute.  Victory  for 
Burman  was  made  practically  certain  when  Lewis  e«sed  into 
the  pits  after  the  seventy-seventh  lap.  with  just  six  more 
laps  to  go,  for  a  new  tire. 

A  crowd  estimated  at  between  12,000  and  15,000.  saw  the 
race,  the  first  really  big  automobile  race  ever  staged  in  this 
part  of  the  country.  The  grand  stand  was  packed,  and  the 
whole  course  was  lined  with  spectators.  Great  throng* 
gathered  at  Willard  Hook  and  Rainbow  curve,  the  sharpest 
and  most  dangerous  places  on  the  curve. 

Only  two  slight  accidents  marred  the  event.  Scott's  TuUa 
car  jumped  the  course  and  crashed  into  a  tree  in  the  very 
first  lap.  Scott  was  slightly  cut  on  the  top  of  his  head,  and 
his  mechanician  was  scratched  on  several  places  about  hi< 
face.  Neither  was  hurt  to  any  serious  extent.  Earl  Cooper 
in  a  Stutz,  in  his  twenty-eighth  lap  struck  the  inside  bank  or. 
Rainbow  curve  while  going  at  65  miles  an  hour  and  his  car 
was  disabled.  Both  Scott  and  Cooper  were  forced  out  of  the 
race.  Cooper  limped  into  the  pit.  Scott  and  mechanician 
deserted  their  car  at  Willard  Hook,  where  the  machine 
plunged  into  the  tree  going  at  a  terrific  speed.  Spectators 
r.aid  the  driver  went  too  far  toward  the  outer  edge  of  the 
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curve  and  that  when  his  machine  started  to  skid  he  had  no 
control  over  it  whatever. 

Of  the  eleven  cars  starting  just  seven  finished. 

Here  is  the  way  the  drivers  were  numbered  when  the 
race  started: 


1     Mux  well.     uliMold,  driving; 

Uoetx,  mechanic 
I.  Maxwell,  Carlson,  Fraaen. 

3.  Simplex,  Disbrow,  Needham. 

4.  Case,  ftatmey.  Moore. 
6.  Case,  Hearne,  1*'  Corq. 


K.  IVugcot,  Hurmun,  Halbe. 
T.  Stutz.  Lewis.  iH-vore. 
v  stutz.  Cooper,  Uutton. 
».  Mercedes,  Clark,  lteese. 

10.  Stafford,  Stri<g<-1,  iJuy. 

11.  TuIbh.  Scott,  Combs. 


The  cars  started  in  this  order:  10  and  4;  3  and  8;  6  and  5; 
7  and  2;  1  and  9;  11,  all  being  paired  except  the  Tulsa  car. 
The  starts  were  20  seconds  apart. 

John  Kaimey  in  a  Case  was  in  the  lead  for  the  first  few 
laps,  but  Billy  Carlson  in  a  Maxwell  soon  overtook  him. 
Carlson  well  led  the  field  during  the  first  twenty-five  laps, 
and  even  in  the  twenty-eighth  when  he  went  out  of  the  race 
on  account  of  a  burned  bearing,  he  was  a  few  seconds  in  the 
lead.  Louis  Disbrow  in  a  Simplex  was  second  for  a  short 
distance,  but  soon  fell  behind. 

Burman,  running  steadily  and  close  up,  was  thrown  back 
to  eighth  place  after  the  eleventh  lap  when  he  stopped  for  u 
new  tire.  He  had  picked  up  a  nail  on  Rainbow  curve.  Ac- 
cording to  the  official  timer,  the  change  of  tire  took  31  2-5 
.seconds. 

Earl  Cooper  was  forcing  rapidly  to  the  front  in  the  few 
laps  just  preceding  the  accident  that  left  his  car  a  hopeless 
wreck  insofar  as  that  race  was  concerned.  But  as  he  gave 
up  the  lead  his  teammate,  Dave  Lewis,  came  up  from  behind 
and  was  soon  ahead  of  the  field.  Billy  Carlson  stayed  at  the 
front  of  the  list  until  his  oil  supply  became  exhausted  in  the 
twenty-eighth  lap  and  his  bearings  burned  out. 

Barney  Oldfield  dropped  completely  out  of  the  running 
after  three  or  four  stops  early  in  the  race  on  account  of 
trouble  with  his  engine,  but  he  refused  to  quit  the  race  and 
was  running  at  the  finish. 

Burman's  Winning  Spurt 

The  big  white  Stutz,  driven  by  Dave  Lewis,  ran  steadily 
in  the  lead  from  about  the  thirtieth  lap,  with  Raimey,  Dis- 
brow, following,  and  Burman  in  his  Peugeot  taking  things 
easy,  until  the  forty-fifth.  Then  Burman  passed  all  others 
except  Lewis,  and  then  he  began  pressing  the  leader.  From 
the  sixtieth  lap  on  Burman  drove  at  a  tremendous  gait  until 
he  caught  and  passed  the  flying  Stutz  on  the  straightaway 
on  Sixteenth  street,  and  the  cheering  was  loud  and  prolonged. 
Lewis,  perhaps  a  trifle  excited,  made  victory  easier  for  Bur- 
man when  he  left  the  course  at  Willard  Hook  on  the  seventy- 
first  lap.  Six  laps  later  he  was  forced  to  the  pits  to  change 
a  tire,  and  lost  nearly  a  full  minute. 

Running  out  of  oil  after  going  sixty-two  laps,  George 
Clark  brought  the  old  Mercedes  into  the  pits  for  the  first 
time.  After  the  gas  tank  had  been  filled  and  the  driver  was 
ready  to  resume  the  race,  oil  that  had  been  spilled  under  the 
car  caught  fire  and  the  blase  enveloped  the  rear  end  of  the 
machine.  The  conflagration  was  extinguished  in  a  few  mo- 
ments, but  the  car  was  damaged  so  that  either  it  could  not 
be  put  back  into  the  race,  or  Clark,  realizing  his  hopeless 
chance  to  get  inside  the  money,  would  not  start  ngain.  Dis- 
brow brought  his  Simplex  in  for  a  new  tire  after  the  Mer- 
cedes was  out.  Disbrow,  noted  for  his  daring  on  dirt  tracks, 
took  the  turns  far  more  easily  than  did  several  of  the  other 
drivers. 


Davs  Lswlt.  whose  Stutz  was  second  In  Southwest  Sweepstakss 

No  one  realized  what  a  handicap  Burman  drove  under 
until  after  the  race  was  over.  When  he  stepped  from  his 
machine  after  completing  the  eighty-third  ana  last  lap  he 
immediately  asked  for  medical  attention.  He  had  driven 
from  the  seventh  lap  with  a  piece  of  glass  lodged  in  his  right 
eye,  and  nothing  to  protect  the  eye  from  the  terrific  pressure 
of  the  wind.  The  glass  on  the  right  side  of  Burman's  goggles 
had  been  broken  by  a  pebble  hurled  by  the  buzzing  wheels  of 
Kddie  Heame's  car  when  Burman  was  passing  Hearne  on 
Rainbow  curve.  A  peculiar  feature  was  that  when  Burman's 
cur  had  gone  in  front  of  Hearne's,  a  small  stone  dug  out  by 
the  Peugeot's  wheels  flew  back  and  broke  one  of  the  glasses 
in  Hearne's  goggles. 

The  |5,000  purse  was  officially  divided  by  Referee  Furlong, 
and  turned  over  to  the  winners.  Burman  received  $2,500,  the 
winner's  share;  Lewis,  $1,250;  Raimey,  $750,  and  Hearne, 
$500. 

Stafford  Only  Non-Slop  Car 

Albert  Striegel  in  a  Stafford  was  the  only  one  of  the  eleven 
who  made  the  entire  distance  of  the  race  without  a  sinple 
stop. 

Beside  winning  the  second  portion  of  the  purse,  Dave  Lewis 
won  the  $100  offered  by  the  Harwell  Jewelry  Co.  for  making 
the  fastest  time  for  the  first  100  miles.  L»wis  was  leading 
Raimey  by  a  few  seconds  at  100  miles.  His  time  for  the 
distance  was  1:29:16,  an  average  of  a  little  more  than  67 
miles  an  hour. 

Burman's  peugeot,  Lewis'  Stutz  and  the  two  Cases  which 
took  third  and  fourth  place,  respectively,  used  Bosch  mag- 
netos.   Burman's  car  was  fitted  with  Nassau  tires. 
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Ralmey's  Case  on  Willard  Hook.   Raimey  took  third  place 


Eddie  Hearne  on  Willard  Hook.    Hia  Caae  was  fourth 


»y  Goo< 


796 


THE  AUTOMOBILE 


Map  «.  t$JS 


Steel- 

Its  Pathology 


Part  IV 

Specification  and  Price  Determine 
Car  Makers'  Selection 

By  J.  Edward  Schipper 


THE  patient  has  been  cured.  After  the  doctor 
has  prescribed  the  proper  treatment  and  the 
patient  has  fully  recuperated  and  reached  a 
state  of  perfect  health,  he  goes  forth  to  join  the  ranks  of  hi- 
fellow  men  and  to  seek  employment.  When  this  mnn,  to- 
gether with  all  the  others  in  the  same  condition,  is  examined 
with  a  view  towards  taking  a  position,  there  are  just  two 
questions  determining  whether  or  not  he  will  be  employed. 
First,  are  his  qualifications  correct  for  the  particular  work 
in  hand?  And  secondly,  is  the  amount  of  payment  he  exacts 
commensurate  with  the  work  he  can  perform? 

Directly  parallel  is  the  chain  of  events  which  occurs  upon 
the  discharge  of  a  steel  from  the  metallurgist's  hospital  ward. 
The  steel  has  been  properly  treated  from  the  medicinal 
standpoint  by  having  its  impurities  removed  and  definite 
qualities  imparted  to  it  by  the  use  of  alloying  substances.  It 
has  been  rendered  uniform  in  structure  and  of  the  proper 
degree  of  hardness  by  heat  treatment.  It  is  now  in  the  posi- 
tion of  the  patient  whom  the  doctor  has  discharged.  It  is 
seeking  a  job  and,  like  the  man,  must  have  the  two  necessary 
qualifications  before  it  can  find  one:  It  must  possess  certain 
definite  qualities  which  render  it  suitable  for  the  particular 
work,  and  the  price  must  be  commensurate  with  the  work  it 
can  perform. 

Two  Factors — Specification  and  Price 

In  steel  two  requisites  alone  determine  its  selection  by  the 
automobile  manufacturer;  specification  and  price.  When  a 
man  buys  a  steel  he  cares  only  in  a  secondary  manner  for 
its  chemical  specifications.  What  he  wants  to  know  is,  what 
are  its  physical  properties  and  what  is  its  cost  as  compared 
with  other  metals  of  different  specifications?  If  there  were 
two  metals  with  exactly  the  same  physical  qualities,  the 
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cheaper  would  be  just  as  good  as  the  more  expensive.  If  a 
certain  set  of  specifications  will  completely  fill  the  bill  of  re- 
quirements for  a  certain  definite  job  there  is  no  necessity  of 
going  to  a  greater  expense  to  buy  a  steel  which  will  be  much 
stronger  and  much  better  than  that  originally  selected.  We 
do  not  use  gold  for  electric  light  fixtures,  headlights  and 
various  other  fittings  and  decorations — we  use  brass.  Gold 
would  be  a  more  decorative  material  but  it  costs  too  much. 
Similarly  there  are  many  metals  that  are  used  throughout 
the  automobile  that  fill  the  bill  perfectly  but  are  neither  thr 
most  costly  nor  the  strongest. 

All  that  is  required  in  any  structural  material  is  that  it  be 
sufficiently  strong  with  a  reasonable  margin  of  safety,  the 
margin  of  safety  being  the  ultimate  strength  of  the  material 
divided  by  its  required  strength.  For  example:  If  a  certain 
beam  sustained  a  weight  of  1,000  pounds  and  were  capable  of 
bearing  a  weight  of  10,000  pounds  before  failure,  it  would 
have  a  factor  of  safety  of  10.  Factors  of  safety  as  high  U 
this  are  not  necessary  in  many  automobile  parts;  in  fact, 
where  it  is  desired  to  cut  weight  to  the  lowest  limit,  as  in 
automobile  practice,  factors  of  safety  must  suffer  and  there- 
fore the  material  must  be  reliable. 

The  engineer  calculates  the  stresses  which  will  fall  upon 
definite  parts,  multiplies  them  by  what  he  considers  to  be 
the  proper  factor  of  safety  and  then  sets  out  to  seek  the 
cheapest  material  that  will  fill  his  specifications.  He  is  like 
the  man  who  seeks  to  hire  a  person  for  a  responsible  position . 
he  knows  the  actual  daily  requirements  which  this  man  will 
have  to  meet,  but  in  determining  upon  the  employe?,  he  goes 
further  and  seeks  a  man  whose  knowledge  is  not  only  con- 
fined to  the  narrow  limit  of  the  particular  job.  but  who  h.i- 
a  sufficient  factor  of  safety  in  knowledge  and  health  to  assure 
him  that  emergencies  will  be  adequately  met. 

Qualifications  Determine  Life'a  Work 

A  man  may  have  great  administrative  ability,  he  may  have 
a  great  mind  for  detail  work,  he  may  have  a  great  knowledpr 
of  a  particular  field  and  be  well  suited  for  consulting  work, 
or,  on  the  other  hand,  he  may  be  of  great  physical  strength 
and  well  suited  for  physical  labor.  These  are  qualities  which 
would  enter  into  the  choice  of  this  man  for  a  particular  job 

In  the  choice  of  a  steel  there  are  five  primary  qualities 
ordinarily  desired  either  singly  or  together.  These  are  hard- 
ness, toughness,  malleability,  ability  to  resist  shock  and  the 
ability  to  resist  heat. 

Other  than  these  there  are  secondary  requirements  for 
certain  definite  purposes,  such  as,  for  example,  retentivity  of 
magnetism,  small  co-efficients  of  expansion,  friction,  heat.  etr. 
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The  alloying  substances  and  the  heat-treatment  whose 
principles  have  been  explained,  have  determined  these 
qualities,  and  it  is  now  time  to  settle  upon  the  particular 
metal  desired. 

In  positions  of  ordinary  stress  the  particular  specifications 
desired  can  be  reached  by  simply  varying  the  carbon  content 
of  an  unalloyed  simple  steel.  For  a  part  where  ductility  is 
required,  the  carbon  content  will  be  quite  low,  possibly  around 
.10  per  cent.  At  the  other  extremity  of  the  scale  is  the  part 
where  great  hardness  is  desired.  Here  the  carbon  content 
will  be  high,  possibly  .8  per  cent.  These  are  the  limits  for 
structural  use  and  higher  carbon  contents  are  only  used  for 
special  tools,  etc.  Where  the  greatest  possible  hardness  and 
toughness  are  desired  without  an  undesirable  amount  of 
brittleness,  we  might  expect  the  carbon  content  to  approach 
.40  per  cent.  Thus  by  varying  the  carbon  content  alone  of  a 
simple  steel,  ordinary  conditions  can  be  met. 

Often,  however,  alloy  steels  will  be  necessary.  In  parts 
where  hardness  is  required  and  yet  where  it  is  essential  that 
absolutely  no  chances  of  fracture  through  brittleness  will 
occur,  it  is  necessary  to  use  alloys  such  as  chromium  or 
tungsten.  Where  great  endurance  and  strength  are  neces- 
sary, nickel  and  chromium  will  be  found,  and  so  on  through 
the  gamut  of  special  steels.  The  duties  which  a  part  has 
to  fulfill  in  taking  up  its  post  of  responsibility  on  the  car, 
determine  the  stresses  that  it  must  endure  and  these  in  turn 
are  the  factors  in  the  selection  of  the  steel.  It  will  be  inter- 
esting to  trace  how  these  problems  are  met  in  the  transmis- 
sion of  power  from  the  cylinder  of  a  car  to  the  rear  wheels. 

In  an  automobile,  each  part  which  is  made  of  steel  has  its 
own  peculiar  stresses  to  bear  and  which  therefore  determine 
the  physical  characteristics  that  the  metal  must  have.  Fol- 
lowing through  the  transmission  of  power  from  the  moment 
the  charge  is  exploded,  the  impulse  is  first  transmitted 
through  the  piston,  then  to  the  wristpin,  then  to  the  connect- 
ing-rod, the  crankshaft,  the  clutch,  the  gearset,  the  drive- 
shaft,  the  rear  axle  gears,  differential,  axle  shafts,  and  finally 
through  the  wheel.  Each  of  these  parts  receives  the  impulse 
in  its  own  definite  manner. 

The  piston  receives  the  thrust  of  the  exploded  charge  on 


Olsen  testing  machine  for  resistance  to  fatigue.    T  shows  test  pieces 

its  head  and  must  be  strong  enough  to  bear  this  thrust  and  at 
the  same  time  have  the  peculiar  quality  of  being  able  to  slide 
freely  in  the  cylinder.  Since  the  area  upon  which  the  thrust 
is  received  is  comparatively  large* — a  4-inch  piston  has  an 
area  of  12.566  square  inches — cast  iron  will  do.  The  thrust 
upon  each  unit  area  of  the  piston  is  not  so  great. 

On  the  other  hand  all  this  thrust  is  concentrated  upon  the 
much  lesser  area  of  the  wristpin  and  thus  this  pin,  the  first 
steel  part  to  be  met  in  the  drive  in  the  conventional  car,  must 
huve  strength  to  withstand  the  continuous  hammer  of  the 
exploding  gas  upon  the  piston. 

Wristpin  Is  a  Simple  Beam 

The  wristpin  is  technically  referred  to  as  a  beam  supported 
at  two  points.  It  is  one  of  the  peculiarities  of  this  type  of 
beam  that  it  must  resist  bending  stresses.  Steel  tubing  of 
medium  carbon  content  is  frequently  chosen  for  this  work. 
The  medium  carbon  somewhere  in  the  neighborhood  of  .30  per 
cent,  gives  the  necessary  hardness  and  the  tubular  section 
gives  great  resistance  to  bending  stresses.  The  wear  of  the 
upper  connecting-rod  bearing  on  the  wristpin  is  guarded 
against  by  case-hardening  the  pin  in  most  designs,  thus  giv- 
ing the  hard  highly-carboned  shell  which  resists  abrasion. 

The  next  step  in  the  power  transmission,  the  connecting- 
rod,  has  entirely  different  duties  to  perform.  Here  a  com- 
paratively long  rod  must  stand  great  thrusts  along  its  length. 
Stiffness  is  its  great  factor  and  there  are  many  ways  by 
which  manufacturers  of  motors  reach  the  desired  end.  Few 
use  an  alloy  steel.  Most  manufacturers  secure  the  stiffness 
in  the  ordinary  carbon  steel,  which  has  between  .25  and  .'Ah 
per  cent,  carbon,  by  the  heat-treatment.  The  tensile  strength 
of  the  connecting-rod  does  not  have  to  be  remarkably  high 
and  prominent  makers  use  a  steel  which  does  not  run  over 
70,000  pounds  per  square  inch.  In  a  steel  of  this  kind  the 
carbon  content  is  about  ..'!0  per  cent.,  the  manganese  .65,  the 
phosphorus  not  above  .045  and  the  sulphur  not  above  .05 
per  cent. 

To  secure  the  stiffness  the  heat-treatment  is  such  that  a 
good,  close  grain  structure  is  provided,  and  in  addition,  the 
shape  of  the  section  is  such  as  to  offer  the  greatest  resistance 


by  Google 


798 


THE  AUTOMOBILE 


May  6,  Mi 


to  bending  in  the  direction  which  the  bending  stresses  take 
in  imparting  the  thrust  upon  the  piston  to  the  crankshaft. 

Crankshaft  Is  Important 

The  crankshaft  is  the  next  important  unit.  Perhaps  be- 
yond all  others,  it  is  where  the  study  of  the  qualifications  of 
the  material  is  of  the  greatest  importance.  The  crankshaft 
must  be  stiff  or  the  motor  will  vibrate.  It  must  have  the 
power  to  transmit  the  great  impulses  of  the  cylinders  through 
the  rest  of  the  transmission  system  without  distorting,  and 
hence  stiffness  is  the  great  factor  desired  above  all  others. 
It  is  not  necessary  for  its  tensile  strength  to  be  remarkably 
high,  as  the  greatest  stresses  upon  it  do  not  tend  to  pull  the 
metal  apart,  but  it  must  have  every  possible  means  of  resist- 
ance against  being  thrown  out  of  line  either  by  the  forces  it 
transmits  or  by  its  great  enemy,  centrifugal  force. 

Alloy  steels  are  not  generally  employed  in  crankshafts, 
although  many  makers  believe  in  their  use.  The  general 
method  is  to  use  the  highest  possible  carbon  content  without 
running  the  danger  of  brittleness  and  then  by  careful  heat- 
treatment,  to  thoroughly  unify  the  structure. 

Crankshaft  steels  have  generally  a  carbon  percentage  as 
high  as  .40.  Some  go  as  high  as  .50  per  cent,  but  this  is  ap- 
proaching the  danger  line  of  brittleness  and  none  is  found 
above  this  mark.  The  tensile  strength  of  such  a  steel  is 
rarely  found  to  be  above  90,000  pounds  per  square  inch,  but 
after  careful  heat-treating,  great  rigidity  is  imparted  to  the 
finished  shaft. 

The  use  of  high-carbon  steel,  unalloyed,  for  crankshafts, 
although  far  in  the  majority,  is  not  universal.  Alloy  steels 
have  been  making  their  way  into  this  field  within  the  last 
2  or  3  years.  One  concern  uses  chrome-nickel,  another 
chrome-vanadium,  and  the  reasons  they  advance  for  this 
bring  us  directly  back  to  the  qualities  of  these  alloys  as  ex- 
plained in  the  previous  parts  of  this  series.  Chromium  is 
found  in  both  these  examples  and,  as  has  been  explained,  it 
is  the  bone-builder.  It  enables  great  shocks  to  be  withstood 
and  hence,  in  a  crankshaft,  it  would  impart  the  strength 
necessary  to  withstand  violent  knocks,  backfires  and  other 
stresses  which  would  tend  to  break  the  shaft.  Nickel,  the 
muscle-builder,  would  tend  to  make  the  steel  shaft  stronger 
and  permit  a  smaller  shaft  to  impart  the  same  turning  effort 
that  a  larger  one  of  carbon  steel  would  be  able  to  do.  But,  on 
the  other  hand,  chrome-nickel  steel  is  much  more  expensive 
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than  carbon-steel  and  the  question  is  whether  or  not  it  it- 
worth  while  to  go  to  the  expense  of  an  alloy  steel  when  such 
great  satisfaction  is  being  obtained  from  the  carbon-steel. 

Vanadium  Used  to  Promote  Endurance 

The  same  may  be  said  of  the  chrome-vanadium  crankshaft. 
Vanadium,  the  great  promoter  of  endurance,  especially  when 
in  connection  with  chromium,  would  give  a  shaft  whose  life 
would  be  longer  than  that  of  simple  carbon-steel.  Chrome- 
vanadium  steel  is  expensive  as  compared  with  carbon-steel, 
but  some  makers  believe  that  the  expense  is  justified  while 
others  believe  that  equally  satisfactory  results  can  be  ob- 
tained from  the  less  expensive  material.  With  some,  there 
has  been  an  effort  to  bring  the  shaft  down  to  a  smaller 
diameter  with  the  same  strength  in  order  to  decrease  the 
bearing  speeds.  The  further  away  from  the  center  of  the 
crankshaft,  the  greater  the  linear  speed  of  travel  around  the 
hearing  and  hence  the  smaller  in  diameter  the  shaft,  the  less 
wear  on  the  bearing.  This,  then,  is  one  of  the  great  factors 
in  choosing  the  steel  for  the  crankshaft.   Not  tensile  strength. 
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eter  are  the  big  qualities  for  this  work. 

The  next  step   jn  the  tran8mi!Ision  of  power  j„  through 

the  blades  of  the  clutch.  If  it  is  a  multiple-disk  clutch  the 
steel  plates  are  called  upon  to  transmit  the  entire  power  of 
the  motor,  but  since  the  plates  are  of  great  diameter,  rela- 
tively speaking,  no  great  strength  is  necessary  here.  Thus, 
alloy  steel  would  not  be  expected,  neither  would  great  tensile 
strength.  Hardness  might  be  in  some  designs,  but  not  in  all, 
and  therefore,  although  it  is  universal  to  use  a  simple  carbon 
steel,  for  clutch  disks  the  carbon  content  varies  greatly  with 
the  design  of  the  clutch  and  upon  the  hardness  necessary. 
In  one  clutch  plate,  the  carbon  percentage  is  .85,  in  another 
.10.  Both  of  these  are  from  representative  cars  and  show  the 
great  variety  in  hardness  of  the  clutch  plates.  Where  the 
low  carbon  is  used,  case-hardening  is  often  resorted  to  and 
in  that  case  the  carbon  percentage  of  the  shell  about  the 
metal  will  be  very  high. 

Drivesiiaft  Under  Torsion  Stress 

The  next  step  of  importance  in  the  drive  is  in  the  change- 
speed  gears.  Here  a  great  variety  of  stresses  must  be  borne. 
Great  torque  must  be  transmitted  through  small  teeth;  great 
wearing  stresses  must  be  met  due  to  the  constant  abrasion 
of  tooth  upon  tooth;  great  shocks  must  be  borne  in  sudden 
starting  and  stopping;  therefore,  it  is  not  surprising  that  the 
use  of  alloy  steel  is  practically  universal  at  this  point.  Rep- 
resentative makers  use  chrome-nickel,  chrome-vanadium,  and 
nickel  steels.  Here  the  qualities  of  hardness  and  great  ten- 
sile strength  must  be  found,  hence  the  alloys  nickel  and 
chromium.  Great  endurance  is  needed,  hence  some  turn 
towards  vanadium.  Great  toughness  is  desired,  hence  heat- 
treatments,  which  will  produce  great  tensile  strength,  are 
required.  One  maker  using  a  .50  per  cent,  carbon  chrome- 
nickel  open-hearth  steel,  hardened  and  oil  tempered,  has 
gears  which  show  a  tensile  strength  of  223,000  pounds  to  the 
square  inch. 

Chromium  in  the  Gears 

The  use  of  the  chromium  in  these  gears  enables  the  hard 
steel  to  withstand  the  shocks  of  gearshifting  without  chip- 
ping. Gears  of  this  steel  defy  the  sledge  hammer  in  the 
hands  of  a  man  of  more  than  ordinary  strength  and  cannot  be 
chipped  or  battered.  The  nickel  promotes  the  toughness  and 
this  is  the  factor  which  produces  the  great  tensile  strength. 
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of  different  materials  aa  meaaured  on  the  Shore  aelero- 
Right— Chart  of  prlcea  of  automobile  steels.  Theae  prices 
are  average  quotations  baaed  on  an  order  of  100  tons  of  2-Inch 
round  annealed  bar.  They  Include  6.  A.  E.  specifications  numbers 
1.010.  1.035,  2,330.  3,130,  5,165,  6,135  and  6,250.  Also  high-speed 
tool  steel  and  magnet  steel.    The  prices  are  for  a  2.000-pound  ton 

The  vanadium  is  a  helper  towards  endurance.  Not  all  mak- 
ers, however,  use  these  expensive  materials  but  here  again 
carbon-steel  is  sometimes  employed  with  the  reliance  placed 
upon  careful  heat-treating  and  hardening.  But  this  is  not  so 
to  the  same  extent  that  it  is  in  crankshaft  work,  where  it 
can  properly  be  stated  that  only  a  minority  use  alloy  steel. 

The  Drivenhaft  Problem 

The  next  step,  the  driveshaft,  presents  a  different  problem. 
Here  is  a  long  straight  shaft  through  which  the  entire  drive 
must  be  taken.  It  must  resist  torsional  strains,  and  there- 
fore, in  order  to  do  this,  it  must  be  tough.  Nickel  is  the 
great  toughener  and  nickel  is  found  in  practically  all  drive- 
shafts,  with  the  exceptions  being  very  few.  The  merits  of 
3  1-2  per  cent,  nickel-steel  for  transmitting  the  drive  arc 
universally  recognized.  Others  go  a  step  further  and  intro- 
duce chromium  with  their  nickel  to  harden  the  steel  and  to 
help  it  in  withstanding  bending  stresses.  The  chrome-nickel, 
therefore,  and  nickel-steel  are  the  great  driveshafts  steels. 

Alloy*  for  Emergencies  in  Drive 

The  problems  of  the  remaining  drive  parts  are  similar  to 
those  considered.  The  gears  in  the  rear  axle  have  to  meet 
the  same  problem  as  those  of  the  gearboxes,  and  consequently 
are  composed  of  much  the  same  material.  Similarly  the  rear 
axle  shafts  perform  the  same  duties  as  the  main  driveshafts 
and  consequently  the  material  in  these  is  very  much  the  same 
as  in  the  main  driveshafts.  Thus  the  alloys  are  introduced 
into  the  steels  in  the  drive  to  meet  the 
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greater  toughness,  hardness  and  strength  are  needed  than  in 
ordinary  circumstances. 

Sialic  Strains  Are  Factors 

Dynamic  stresses  alone  have  so  far  been  considered.  The 
steels  in  the  drive  are  under  motion  but  yet  there  are  many 
other  steel  parts  about  the  car  which  have  to  bear  static 
strains.  The  frame,  for  instance,  and  the  front  axle  are  good 
examples  of  these.  As  pointed  out,  it  is  desired  to  make  the 
car  as  light  as  possible  and  these  stationary  parts  are  the 
ones  which  suffer  frequently,  their  specifications  being  shaved 
to  the  limit.  One  of  the  great  means  at  the  disposal  of  the 
designer  to  lighten  these  parts,  and  yet  keep  them  as  strong 
as  possible,  is  in  the  use  of  alloy-steels,  but  the  cost  of  these 
is  so  far  above  carbon-steels  that  it  is  only  in  the  most  ex- 
pensive cars  that  it  is  possible  to  use  them  profitably. 


Low -Carbon  Sleel  for  Fran 

By  far  the  greatest  majority  of  automobile  makers  use  a 
low-carbon-steel  for  frames.  They  are  low  in  carbon  so  that 
the  frames  can  be  worked  cold,  most  of  the  channel  sections 
employed  being  cold-rolled  stock  having  a  carbon  percentage 
of  .20.  With  this  steel  the  channel  must  be  much  deeper  and 
much  heavier  than  would  be  the  case  with  a  high-priced 
fitckcl-stecl  for  instance,  but  it  is  cheaper  and  hence  most 
commonly  employed,  giving  a  sufficiency  of  strength  while 
the  difference  in  weight  is  not  to  be  considered  in  any  degree 
disastrous.  The  front  axle  offers  a  similar  condition.  Here 
the  carbon  steel  is  also  most  employed  because  it  is  cheaper, 
although  a  certain  car  of  low  price  uses  a  vanadium  steel  in 
order  to  gain  lightness  and  strength.  The  percentage  of 
makers  who  use  alloy-steels  in  the  front  axle  is  much  greater 
than  those  using  alloy-steels  in  the  frame,  but,  nevertheless, 
the  carbon-steels  are  greatly  in  the  ascendency. 

Cos!  the  All-Important  Factor 

These  examples  considered  give  an  idea  of  the  stresses 
to  be  met  in  examples  throughout  the  car.  Each  represents 
a  job  for  the  steel  to  perform  and,  like  the  man  who  started 
out  to  seek  employment,  the  steel  must  meet  these  require- 
ments and  at  the  same  time  be  economical.  The  great  ques- 
tion iH,  "What  does  it  cost?"  and  the  answer  is  a  variable 
one  for  steels  owing  to  the  fluctuations  in  market  price  and 
the  law  of  supply  and  demand.  Certain  facts  hold  good 
though,  as  regards  the  prices  of  the  different  steels,  and  a 
summary  of  what  has  been  paid  for  the  different  steels  con- 
sidered will  answer  to  a  large  extent  the  question  of  why  a 
given  steel  was  picked  out  for  a  given  purpose.  This,  in 
connection  with  the  tabulation  of  strengths  of  the  different 
steels,  forms  the  answer  to  each  problem  which  presents 
itself. 

The  Question  of  Price 

As  in  most  other  products  on  the  open  market,  the  price 
of  steel  will  vary  to  a  large  extent  with  the  amount  ordered. 
It  will  also  vary  in  the  alloy  steels  very  substantially  with  the 
rise*  and  falls  in  the  prices  of  the  alloying  substances. 
For  instance,  chromium  and  other  substances  are  now  rather 
hard  to  secure,  owing  to  the  war  conditions,  and  therefore 
the  prices  of  the  alloy  steels  which  involve  their  use  have 
risen.  An  idea  of  the  prices  on  the  steels,  however,  may  be 
given,  not  as  a  practical  market  quotation,  but  as  a  guide 
on  the  relative  prices  for  the  different  steels. 

Ordinary  low-carbon  steel  with  a  specification  of  carbon 
at  .10,  phosphorus  .045.  sulphur  .05,  may  be  expected  to 
veil  for  around  1.25  cents  per  pound,  or  $25  per  ton.  It 
may  Ik-  quoted  less  than  this  or  at  times  more.  But  this  is  a 
fair  value.  If  the  formula  is  kept  the  same  but  the  carbon 
raised  to  .'15  per  cent.,  the  price  would  be  perhaps  1.35  cents 
per  pound  or  $27  per  ton. 

Nickel-steel  is  perhaps  the  most  expensive  of  all  the  com- 


monly used  steels  for  automobile  structural  work-  A  com- 
mon price  for  it  is  4.5  cents  per  pound.  This 
the  price  which  is  quoted  at  times  for  S.  A.  E. 
2,330  which  has  a  .30  percentage  of  carbon,  a  .65 
of  manganese,  .04  phosphorus,  .045  sulphur,  and  3.5  per  cent 
nickel.    This  steel  would  sell  at  $90  per  ton  at  this  rate. 

Standardize  Heat -Treatment 

The  physical  qualities  of  the  different  steels  will  vary 
greatly  with  the  heat-treatment,  and  in  order  to  obtain 
uniform  results,  manufacturers  are  now  aiding  to  standard 
ize  certain  heat-treatment  for  definite  composition.  The  So- 
ciety of  Automobile  Engineers  has  gone  into  this  work  thor- 
oughly and  it  will  not  be  long  before  the  Standards  Committee 
of  this  society  will  publish  a  list  of  physical  specification* 
for  each  of  the  S.  A.  E.  steels. 

Thus  we  have  come  finally  to  the  factors  in  the  selection 
of  the  steel.  It  has  been  shown  how  the  metallurgist,  like 
the  doctor  of  medicine,  analyzes  the  structure  of  the  sub- 
stances with  which  he  is  dealing  and  then,  by  carefully 
manipulating  his  prescriptions,  surgical  operations  and  phy- 
sical exercise,  brings  the  patient  to  a  state  of  health  where 
he  is  qualified  to  go  out  and  meet  the  requirements  of  labor 
So  the  steel  has  had  its  impurities  removed,  it  has  had  health- 
giving  elements  added  to  it  and  finally,  by  the  bath  of  flame, 
has  been  rendered  fit  for  arduous  duty.  It  is  now  in  a 
position  to  prove  that,  by  reason  of  its  strength,  and  by 
reason  of  its  relative  price,  it  is  the  fitting  material  to  be 
(riven  a  definite  duty  in  the  structure  of  the  automobile. 

Silico-Manganese  l'<u>d  for  Springs 

One  steel  which  is  often  quoted  for  automobile  use  in 
springs  is  silico-manganese.  This  frequently  sells  for  about 
5  cents  per  pound,  or  $100  per  ton.  The  steel  in  question 
is  the  S.  A.  E.  No.  9,250,  and  has  from  .45  to  .55  carbon,  .70 
.045  sulphur,  .045  phosphorus  and  1.95  per  cent 
This  is  the  one  steel  which  is  used  in  actual  auto- 
mobile parts  which  exceeds  the  3.6  per  cent,  nickel  in  price 
It  is  not  the  highest  price  steel  by  any  means,  as  some  of  the 
special  tool  steels  sell  for  as  high  as  $1  per  pound.  These 
are  special  combinations  of  chromium  and  tungsten  and  are 
highly  refined. 

Silieo-Manganese  I'sed  for  Springs 

Some  of  the  chrome-nickel  steels  sell  for  sums  in  the  neigh- 
borhood of  2.75  cents  per  pound  or  $55  a  ton.  Plain  chrome 
steels  will  sell  for  $50  per  ton,  the  difference  in  price  being 
due  to  the  expensive  nickel.  Chrome-vanadium  steels  are  high 
priced,  selling  for  4.25  cents  per  pound  or  $83  a  ton.  These 
quotations  would  be  for  S.  A.  E.  specifications  No.  3,13.5  for 
the  chrome-nickel,  5.140  for  the  chrome  and  6,130  for  the 
chrome-vanadium.  The  chemical  specifications  for 
are  as  follows: 
Nickel  -  Chromium 

Steel    3.135. 

Carbon    .35 

Manganese    .65 

Phosphorus    .04 

Sulphur    .045 

Nickel    1.25 

Chromium    .60 

Chrome  -  Vanadium 

Steel    6.130. 

Carbon    ..'in 


Manganese 
Phosphorus   . . . 

Sulphur   

Chromium  .... 
Vanadium  .... 
Chromium  Steel 

Carbon   

Manganese 
Phosphorus 
Sulphur  .  . 
Chromium 





04 

.04 

.IS 
5.140. 

AO 

.04 

.?:. 


Thin  in  the  conrludin;)  article  of  a  aerie*  of  four  dr„;.,. 
with  uteri.     The  first  jtart  dealt  with  thr  tm puriHe*  ami  f 
ron.it  it  ti'  n!«  which  are  aluinj*  found  in  on;/  uteri.     Thr  fre- 
miti dealt  with  the  aUoijiuij  mibstrnccH  added  to  <]"'•  v 1 
qualities.    The  third,  with  thr  hct  treatment  and  the  fen,,-'- 
with  the  practical  nelrrtion  of  the  at  eel. — -EnrrnR. 
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Cars  andTrucks  Under  War  Conditions 


Aboir  —  Aimlriun  Arm)/ 
transport  truck  photographed 
In  onr  of  thr  defiles  of  the 
Carpathian*,  thr  battleground 
of  thr  Hwsian  and  Austrian 
fort**.  Note  how  thr  wheel* 
arr  ftanprd  to  run  on  thr  rail- 
way  track* 


Abort — Hough  trail  flotrtlmy  thr  road  in  thr  north  of 
Franrt.  Thr  Tommy  Atkinm  is  trying  to  crank  thr  Knglish 
Daimler  truck,  stalled  In  the  water,  but  thr  magneto  ha* 
had  a  6oI*  «in<l  refute*  to  spark  »o,  in  spitr  of  filming 
the  cylindirs  and  other  methods  of  coaxing  the  motor  to 
•fart.  Tommy  finally  glir*  up  the  ta»k,  having  only  it 
ducking  in  the  icy  water  for  his  pains. 

Right — Owing  to  thr  Irrmmdous  artillery  fire  to  which 
large  tecllons  of  country  in  northern  France  have  been 
oubjecled.  a*  well  a*  to  the"  constant  ;iuundlno  of  hraiy 
ami  practically  MMMMMI  traffic,  road*  in  these  rrgton*  arr 
frequently  well-nigh  tmpassublr .  Thr  illustration  shows  ■ 
touring  car  which  has  brrn  altered  to  meet  thest  condi- 
tion*, the  wheel*  being  fitted  with  fiangrs  to  permit  of 
driving  the  car  on  railway  line: 

I'hotographs  on  thi*  page  are  copyrighted  by  Intir- 
nullonal  Sew*  Service.  Sew  York  City. 
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Brush  Advocates  Scientific  Chassis 


New  System  of  Layout  Based  on  Structural 
Demands  Said  to  Increase  Strength  and  Cut  Weight 


.4  Paper  linni  Hi  run  (hi  Detroit  Section 
of  the  Society  -if  Automobile  Engineers 


ChiHli  designed  according  to  the  Brush  method  In  which  the  stresses  on  each  part  alone  are  considered  In  determining  the  dimensions 

>nd  shape 


DETROIT.  MICH.,  April  129—  Before  the  largest  at- 
tendance of  the  year  A.  P.  Brush,  consulting  engineer, 
outlined  new  principles  in  automobile  frame  construc- 
tion that  proved  one  of  the  most  interesting  topics  since  the 
discussion  on  eight-cylinder  motors,  at  the  monthly  meeting 
of  the  Detroit  section  Society  of  Automobile  Engineers.  Mr. 
Brush's  plan  of  chassis  construction  briefly  does  away  with 
the  conventional  running  board,  running  board  apron,  step 
hangers  and  body  cross  section,  and  widens  and  deepens  the 
frame  so  as  to  bring  it  out  flush  with  the  body  sides,  and 
using  the  frame  itself  as  a  substitute  for  the  aprons.  While 
this  gives  practically  an  identical  outward  appearance  as  com- 
pared with  the  standard  design,  it  was  pointed  out  that 
practically  every  bit  of  metal  used  is  of  structural  value, 
whereas  it  was  contended  that  much  of  the  material  used  in 
the  conventional  chassis  has  no  structural  value  whatever. 
That  is.  running  board  brackets,  aprons,  and  the  like,  are 
of  no  use  structurally.    The  paper  followa: 

I  am  keenly  aware  of  the  fact  that  it  is  an  honor,  as  well 
as  a  privilege,  for  any  man  to  be  permitted  to  address  a 
gathering  of  the  members  of  the  Society  of  Automobile  En- 
gineers. 

It  is  a  pleasure  to  me  to  know  that  what  I  have  to  submit 
for  your  consideration,  criticism  and  discussion  has  by  severe 
and  practical  tests,  justified  the  indulgence  with  which  you 
honor  me  this  evening. 

At  least  the  older  of  my  brother  engineers  can  remember 
when  they  sold  automobiles  with  the  front  end  like  a  tobog- 
gan, fenders  were  an  extra  and  "get-a-horse"  was  the  latest 
thing  in  slang. 

We  have  all  heard  about  the  fickleness  of  the  automobile- 
buying  public,  but  as  I  review  in  my  mind's  eye  the  develop- 
ment from  those  early  machines  to  the  modern  streamline 
motor  car,  I  am  impressed  by  a  singular  consistency.  It  has 
constantly  and  invariably  set  the  seal  of  its  approval  upon 
progress  in  reliability,  better  performance,  increased  com- 
fort to  the  passenger  and  operator,  and  more  rational — or 
shall  I  say  more  artistic — appearance? 

Fenders  became  a  part  of  the  car.    The  old  carriage  step 


was  displaced  by  the  running  board.  Wheelbase  began  to 
lengthen  and  the  single  rear  entrance  tonneau  was  replaced 
by  the  double  side  entrance.  The  wheelbase  continued  to 
grow.  The  center  of  gravity  was  lowered.  Passengers  were 
given  more  leg  room,  more  seat  width,  and  doors  were  pro- 
vided for  the  front  seat. 

In  the  main  essentials,  the  modern  car  had  arrived,  but 
what  a  hodge-podge  it  was  in  appearance  with  its  exposed 
frame  and  running  board  supports;  with  the  seat  line*  and 
the  door  pillars  conspicuous  on  the  sides  of  the  body;  with 
the  old  horse-drawn  vehicle's  dash  still  in  evidence,  lackirr 
only  the  whip  socket. 

The  automobile-buying  public  may  be  fickle  about  some 
things,  but  there  has  been  no  uncertainty  about  its  approva 
of  the  cleaning  up  of  the  exterior  appearance.  The  running 
board  apron,  or  dust  shield,  covering  the  frame  and  the  run- 
ning board  supports,  the  flush  sided  body  and  the  streamline, 
give  a  simplicity  and  harmony  of  appearance  that  is  a*  in- 
herently a  part  of  the  modem  motor  car  as  is  the  motor 
itself. 

All  of  this  progress  in  comfort  and  appearance  which  I 
have  outlined,  together  with  many  other  contributing  detail-, 
such  as  shaft  drive,  electric  lighting  and  starting,  and  in 
creased  power  in  proportion  to  the  total  vehicle  and  load 
weight,  has  not  been  secured  without  sacrifice. 

Weight  Increase  Has  Occurred 

In  spite  of  better  materials  and  in  spite  of  better  knowledge 
and  experience  in  the  proportioning  of  parts,  the  develop- 
ment of  the  motor  vehicle  has  been  accompanied  by  an  in- 
crease in  the  weight  of  that  vehicle. 

This  increase  in  weight,  while  partly  due  to  increased  size 
and  power,  is  also  partly  due  to  the  fact  that  the  main  struc- 
tural elements  of  the  chassis  have  remained  substantia/ ;. 
without  change  for  the  past  12  years,  and  the  profound 
change  in  appearance  and  equipment  which  has  taken  place 
during  that  period  has  been  secured  largely  by  the  additio- 
and  elaboration  of  parts  which,  structurally  speaking,  are 
so  much  junk. 
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There  may  be  legitimate  differences  of  opinion  as  to  types 
of  motors,  as  to  lengths  of  wheclbase.  and  there  may  be 
legitimate  differences  of  opinion  on  a  thousand  and  one 
other  details  of  motor  car  construction  and  proportion,  but 
I  believe  there  is  no  difference  of  opinion  to  be  found  any- 
where as  to  the  advantages  to  be  secured  by  a  reduction  in 
ihe  weight  of  a  vehicle,  provided  such  weight  reduction  can 
be  secured  without  increasing  the  cost  of  the  vehicle  and 
without  sacrificing  any  of  the  qualities  which  appeal  to  the 
user. 

In  outlining  for  your  consideration  a  method  of  reducing 
the  weight  of  this  so-called  pleasure  vehicle,  I  realize  fully 
that  tire  suggestions  would  be  of  little  or  no  value  if  they  in- 
volved any  considerable  increase  in  cost ;  if  they  involved  any 
weakening  of  the  structure  or  if  they  involved  any  increase 
in  what  may  be  characterized  as  the  road  noises  of  the 
vehicle. 

On  the  contrary.  1  feel  justified  in  the  unqualified  asser- 
tion that  the  suggestions  which  I  wish  to  present  to  you  are 
advantageous  at  every  point  to  the  car  builder  and  to  the 
car  user. 

It  is  a  matter  of  approximately  9  years  since  it  began  to 
be  borne  in  upon  me  that  the  trend  in  the  appearance  of 
the  motor  car  was  toward  a  final  form  which  would  enable  the 
structural  elements  of  the  car  to  be  so  made  thnt  a  distinct 
gain  in  strength  could  be  secured,  accompanied  by  the  elim- 
ination of  a  considerable  amount  of  material,  which,  in  con- 
ventional construction,  has  no  structural  or  strength  value, 
it*  only  use  being  to  secure  the  required  appearance. 

I  have  refrained  from  presenting  this  plan  for  an  improved 
type  of  construction  to  the  society  until  I  could  speak  with 
certainty  as  to  its  proven  value. 

I  have  had  prepared  a  number  of  drawings  which  illustrate 
the  principles  involved,  and  to  some  extent  to  make  plain  the 
latitude  which  these  principles  of  construction  allow  the  in- 
dividual engineer  in  working  out  his  own  particular  problem. 
You  will  agree  with  me  that  these  chart*  illustrate  a  more 
scientific  arrangement  of  the  material  used  in  securing  in  a 
car  structure  that  combination  of  strength  necessary  to  make 
a  durable  vehicle  and  that  clean  simplicity  of  appearance 
which  is  so  essentially  a  part  of  the  modern  and  future  mo- 
tor car. 

Design  Has  Been  Tested 

In  considering  this  proposed  type  of  chassis  construction, 
I  want  you  to  bear  in  mind  that  it  has  been  worked  out  and 
tested  in  actual  service  by  two  engineers  other  than  myself. 
Both  of  these  engineers  are  men  of  recognized  standing  and 
ability  in  the  automobile  industry  and  it  is  their  experience 
quite  as  much  as  my  own  which  makes  me  feel  confident  thnt 
I  am  presenting  material  for  a  substantial  advance  in  the 
science  of  motor  car  construction. 

If  you  will,  in  imagination,  open  the  door  of  a  representa- 
tive car  of  today  and  cut  through  one  side  of  that  car,  you 
will  at  once  realize  that  about  half  of  the  material  cut 
through  has  no  structural  value  whatsoever.  If,  for  example, 
the  material  used  in  a  modern  long  span  bridge,  were  as  un- 
scientifically arranged,  that  structure  could  not  support  it- 
self. 

Fijc-  1.  page  804,  shows  such  a  section  of  a  car,  and  with 
it  a  similar  section  with  the  materials  arranged  so  that  while 
the  appearance  is  substantially  identical,  practically  every 
bit  of  the  material  used  is  of  structural  value.  The  section 
on  the  right,  or  a  conventional  car  structure,  represents  what 
I  believe  to  be  about  the  best  that  can  be  accomplished  along 
the  old  conventional  line,  and  is  therefore,  in  my  judgment, 
beyond  criticism  as  a  work-out  where  the  engineer  has  been 
confined  to  the  type  of  construction  used.  If  what  I  have  to 
say  sounds  like  criticism,  I  trust  you  will  bear  in  mind  that  I 
am  only  endeavoring  to  compare  types  of  construction  and 
not  to  find  fault  with  the  work  of  any  engineer,  or  the  prod- 
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uct  of  any  organization.  It  is  merely  desired  to  hring  out 
certain  well-defined  points  by  comparison. 

Weaknesses  in  Car  Design 

My  purpose  is  to  try  to  convince  you  that  if  engineers  and 
oroducing  organizations  will  free  themselves  from  their  habit 
«f  thought  in  chassis  construction  and  consider  this  problem 
with  an  open  mind,  they  will  realize  that  their  own  interests 
and  the  interests  of  the  ultimate  consumer  can,  and  will,  be 
better  served  by  this  new  and  more  scientific  use  of  the  ma- 
terials which  enter  into  the  car  structure.  Let  me  briefly 
point  out  what  I  believe  to  be  some  of  the  weaknesses  that 
arc  inherent  in  the  conventional  structure. 

Many  of  you  are  familiar  with  the  destructive  effect  of 
carrying  touring  equipment  upon  the  running  board;  a  prac- 
tice by  no  means  uncommon  on  long  trips.  Can  you  imagine 
a  more  improper  way  to  load  a  U-section,  pressed  steel  mem- 
ber than  by  the  strains  transmitted  through  the  running 
board  hangers.  A  200-pound  passenger  standing  upon  the 
outer  edge  of  the  running  board  over  one  of  these  hangers 
applies  locally  approximately  3,400  inch-pounds  of  bending 
stress  upon  the  vertical  web  of  the  frame,  and  a  considerable 
amount  of  yield  is  inevitable.  If  anything  like  the  equivalent 
weight  is  strapped  to  the  running  board,  these  strains  are 
repeated  and  intensified  indefinitely  over  a  rough  road,  and 
the  integrity  of  the  whole  structure  is  necessarily  threat- 
ened. The  only  answer  is  either  ultimate  disintegration  in 
the  hands  of  the  user,  or,  because  of  the  incorrect  application 
of  stresses,  a  needlessly  heavy  structure. 

Now,  comparing  this  same  problem  in  stresses  with  the 
alternative  construction  shown,  it  is  at  once  apparent  that 
load  at  any  point  on  the  running  board  results  in  downward 
stress  well  distributed  upon  the  vertical  web  of  the  frame. 
The  torsion  effect,  as  will  be  shown  in  the  other  luyouts,  is 
applied  to  the  frame  only  at  the  ends  of  the  running  board 
where  proper  and  adequate  provision  for  withstanding  them 
can  readily  be  made. 

In  these  two  sections,  the  cross  sectional  area*  of  the 
pressed  steel  frame  members  have  been  kept  equal,  but  the 
application  of  the  pressed  steel  running  board  eliminates  the 
need  of  any  considerable  amount  of  lower  flange  throughout 
the  length  of  the  running  board.  This  enables  us  to  secure  a 
deeper  vertical  frame  web,  which,  in  itself,  guarantees 
greater  rigidity  for  the  same  amount  of  material  used,  and 
this  difference  in  vertical  strength  is  further  increased  by 
the  reinforcement  which  the  running  board  itself  forms,  so 
it  is  obvious  that  the  simpler,  and  as  a  whole,  lighter  al- 
ternative section  is  very  much  stronger  than  the  heavier  and 
more  complicated  conventional  section. 

Absolute  Rigidity  Impossible 

We  all  know  that  absolute  rigidity  under  varying  strains 
cannot  be  secured  by  any  structure.  Considering  for  a 
moment  the  heavier,  weaker  and  more  complicated  conven- 
tional structure,  some  interesting  and  obvious  defects  are 
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Fig.  1 — Section  of  the  conventional  car  and  a  similar  aectlon  with 
the  material!  arranged  to  be  of  atructural  value 

Fig.  2— Rear  end  of  the  running  board  may  be  uted  to  form  a 
bracket  to  avoid  twitting  atralna  on  the  frame 

Fig.  3—  Show.ng  the  possibility  of  using  a  single  piece  side 
member 

apparent.  The  frame  is  bound  to  deflect  appreciably  under 
driving  conditions.  The  running  board  apron,  not  being  sub- 
jected to  any  of  the  road  stresses,  and  having,  because  of  its 
form,  considerable  vertical  rigidity,  is  bound  to  move  slightly 
with  respect  to  the  parts  with  which  it  is  associated,  and 
sooner  or  later,  squeaks  and  rattles  begin  to  make  their  ap- 
pearance.   The  same  thing  is  true  of  the  body  frame. 

Again:  Considering  the  proposed  alternative  structure,  it 
is  apparent  that  practically  every  bit  of  the  material  used 
helps  to  resist  these  fluctuating  road  stresses  and  the  rigid 
association  of  the  parts,  together  with  the  greatly  increased 
strength  has  proved  itself  in  actual  service  singularly  free 
from  this  aging  action  which  is  so  inherent  in  the  conven- 
tional structure.  By  forming  the  chassis  frame  ro  that  its 
vertical  web  is  directly  under  the  outer  edge  of  the  body, 
and  because  of  the  great  increase  in  rigidity  which  is  secured, 
there  is  no  longer  any  need  for  the  body  frame  or  sill,  and 
the  light  weight  sectional  body  becomes  h  proper  and  ad- 
vantageous structure. 

I  do  not  mean  to  say  that  the  one-piece  body  cannot  be 
used,  but  that  it  ceases  to  be  a  necessary  or  advantageous 
form  of  construction  for  the  open  touring  car. 

While  for  purposes  of  comparison  I  have  shown  a  frame 
section  identical  in  area  with  that  found  necessary  with  the 
conventional  construction,  a  frame  section  less  than  .1  inch 
in  thickness  has  been  used  in  connection  with  a  wheelbase 
of  approximately  inf>  inches.  On  this  test  tar  the  sectional 
body  construction  was  used.  The  door  fit  was  exceptionally 
close,  and  yet.  after  severe  tests  over  the  rough  going  of 
Arizona,  not  the  slightest  change  in  the  fit  of  the  doors  could 
be  detected.  During  this  test,  an  unusually  heavy  touring 
equipment  was  carried  on  the  running  board.  No  supple- 
mental running  board  supports  were  added,  and  yet  no  sug- 
gestion of  body  or  frame  squeaks  or  rattles  was  developed 

Vit.  2  shows  how  the  rear  end  of  the  running  lward  may 
be  used  to  form  a  bracket  to  hold  the  running  board  in  plane 


without  local  twisting  strain  upon  the  frame.  It  also  forms 
a  very  rigid  and  conveniently  located  support  for  the  re»r 
tonneau  door  pillar.  The  rear  fender  is  simplified;  the  re*r 
seat  heel  board  becomes  naturally  a  valuable  structural  ele- 
ment of  the  chassis  construction,  and  the  tonneau  itself  be- 
comes only  a  aide  and. rear  wall  for  carrying  upholstering, 
the  rear  seat  cushion  practically  resting  upon  the  frame  it- 
self. 

You  will  notice  that  just  as  wide  a  range  of  location  if 
the  rear  seat  and  heel  board  is  secured  with  this  construction 
as  with  the  conventional  construction,  but  with  the  advantage 
that  the  rear  heel  board  becomes  a  structurally  useful  instead 
of  a  structurally  useless  part.  I  presume  the  practice  of 
making  a  two-piece  side  member  will  be  questioned  by  some 
of  you.  but  as  I  will  presently  show  you,  this  is  not  a  neces- 
sary phase  of  this  type  of  construction,  still  I  can  assure  you 
that  it  has  no  structural  weakness,  and  because  of  the  mo-e 
economical  use  of  the  frame  stock  and  the  simpler  body  fit- 
ting, this  detail  of  construction  probably  makes  for  some 
cost  reduction.  Fig.  2  approximates  the  dimensions  used  on 
a  1 1* -inch  wheelbase,  five-passenger  car,  the  frame  tnuterinl 
used  being  12  gauge. 

Fig.  illustrates  the  possibility  of  using  the  more  conven- 
tional single  piece  side  member,  and  the  more  conventional 
square  corner  between  the  rear  end  of  the  running  board  and 
the  rear  fender.  The  body  fitting  in  this  construction  would 
not  be  quite  so  simple  as  with  the  two-piece  frame,  and  the 
support  for  the  rear  tonneau  door  pillar,  while  undoubtedly 
ample,  would  not  be  quite  so  simple  or  quite  so  rigid  as  with 
the  other  construction. 

Construction  Has  Adaptability 

The  following  illustrations  have  been  drawn  for  the  pur- 
pose of  illustrating  the  adaptability  of  this  type  of  construc- 
tion to  a  few  of  the  various  rear  spring  suspensions  now  in 
use.  Figs.  4  and  5  show  a  form  of  rear  spring  suspension, 
which,  while  somewhat  unusual,  has  a  number  of  pronounced 
advantages,  and  in  practice  has  given  exceptional  results. 
Fig.  5  is  a  rear  view  and  I  will  use  it  to  call  your  attention 
to  peculiar  advantages  of  this  type  of  suspension.  This  is, 
as  you  see,  a  semi-elliptic  suspension  where  the  spring*  act 
in  series  instead  of  in  multiple,  that  is,  each  spring-  deflects 
only  half  of  the  total  spring  action.  A  wide  loading  both  on 
the  axle  and  on  the  frame  is  secured,  and  the  entire  mass  of 
the  springs  themselves  is  spring  borne  by  the  lower  spring. 

Shackling  only  one  end  of  the  spring,  the  ride  is  vertical, 
the  same  as  when  longitudinal  springs  are  used,  and  unlike 
the  single  cross  spring,  there  is  no  possibility  of  shackle 
sway  of  the  vehicle. 

Fig.  fi  shows  the  conventional  semi-elliptic  spring:  suspen- 
sion and  you  will  notice  that  because  in  this  frame  construc- 
tion the  frame  side  members  are  kept  as  wide  as  will  give 
proper  clearance  inside  of  tires,  and  because  the  lower  flange 
of  the  frame  has  been  substantially  eliminated,  the  spring 
may  lie  entirely  within  the  vertical  section  of  the  frame,  the 
front  end  of  the  spring  being  bracketed  advantageously  into 
the  angle  formed  by  the  top  flange  and  vertical  section  of 
the  frame.  I  hardly  think  the  conventional  semi-olliotic 
spring  susoension  in  connection  with  this  chassis  construction 
needs  further  comment. 

Fig.  7  will  aid  in  considering  the  problems  of  cantilever 
suspension.  This  spring  suspension,  while  favored  by  manv 
engineers,  taxes  the  rigidity  of  the  frame  more  than  any 
other,  and  for  this  reason  I  believe  this  extraordinarily  rigid 
construction  will  be  found  to  have  exceptional  advantages 
where  this  type  of  spring  suspension  is  desired.  The  wide 
frame  and  the  narrow  lower  flanee  permitting  the  spring  to 
lie  inside  of  the  vertical  web  of  the  frame  and  close  to  that 
web,  brackets  being  reinforced  by  the  upper  flange  of  the 
frame  immediately  over  them. 

This  vertical  flange,  as  you  have  no  doubt  realised,  not  onlv 
has  exceptional  strength  because  of  its  unusual  depth  but 
is  rigidly  supported  against  torsional  displacement  by  the 
running  board,  by  the  use  of  the  rear  seat  heel  board  as  a 
cross  member,  by  its  wide  upper  flange  and  by  the  tieing  of 
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the  two  upper  flanges  together,  either  by  the  use  of  a  steel 
tonneau  floor  or  by  the  use  of  the  supports  at  the  front  and 
back  of  a  wood  floor. 

Running  Board  Problem  Double-Ended 

I  have  not  shown  or  discussed  the  support  of  the  front 
end  of  the  running  board  since  this  is  obviously  like  the  prob- 
lem of  the  rear  end.  The  front  end  of  the  running  board 
may  either  be  upturned  to  form  its  own  bracket  or  a  sup- 
plemental triangular  bracket  may  be  used  immediately  under 
the  front  fender.  This  front  end  support  for  the  running 
board  is  naturally  adjacent  to  the  rear  engine  support  which 
takes  strains  due  to  running  board  load  off  the  vertical  web 
of  the  side  members.  In  cars  using  this  type  of  chassis 
construction,  it  has  been  the  practice  to  increase  the  width  of 
the  bottom  flange  of  the  frame  members  at  the  front  end  to 
conventional  dimensions,  letting  this  wider  lower  flange  ex- 
tend back  to  a  point  past  the  front  end  of  the  running  board. 

A  type  of  construction,  like  a  producing  organization,  is 
relatively  efficient  or  inefficient,  depending  upon  the  amount 
of  service  rendered  by  each  bit  of  material  used.  With  this 
fact  in  your  minds,  I  want  you  to  let  me  turn  again  to  Fig.  1. 
I  trust  you  will  all  agree  with  me  that  what  I  have  brought 
to  you  for  consideration  is  a  method  of  securing  more  service 
from  every  bit  of  material  used  in  those  elements  of  chassis 
construction  which  we  have  been  considering.  This  arrange- 
ment of  material  has,  in  the  hands  of  each  of  three  engineers, 
shown  decisive  superiority  in  cost,  weight  and  strength  over 
their  best  handling  of  the  conventional  arrangement  of  ma- 
terial, and  I  am  confident  that  in  the  hands  of  still  other  en- 
gineers, it  will  continue  to  show  itself  superior  to  the  con- 
ventional type  of  structure. 

It  has  occurred  or  will  occur  to  some  of  you,  that  there 
is  room  for  further  development  and  refinement  along  this 
line.  I  should  be  surprised  if  this  were  not  true,  for  this 
construction  has,  since  its  inception,  received  perhaps  a  total 
of  four  or  five  years  of  engineering  consideration.  The  con- 
ventional structure  has,  without  doubt,  received  within  the 
last  10  years  10  centuries  of  engineering  thought  and  study. 

I  have  not  tried  to  even  approximately  cover  the  field  of 
discussion  suggested  by  my  topic.  Front  and  rear  axle  con- 
struction and  the  arrangement  and  construction  of  the  vari- 
ious  other  chassis  units  are  still  fertile  ground  for  the  cxer- 


cantllever  rear  spring* 


Fig.  4— Lett— Form  of  re»r  .prlng  suspension 
claimed  to  have  advantagee.  Fig.  S—  Right—  Rear 
view  o«  tame  auepenslon 


cise  of  engineering  ability.  I  have  confined  myself  to  those 
phases  of  what  I  believe  to  be  more  scientific  chassis  con- 
struction, which  seem  to  me  to  need  the  moct  drastic  treat- 
ment and  promise  most  decisive  improvement  in  the  car  as  a 
whole. 

The  discussion  brought  no  weaknesses  to  light.  Pictures  of 
a  car  actually  built  and  in  successful  operation  with  this 
form  of  construction  were  conclusive  evidence  that  Mr.  Brush 
knew  what  he  was  talking  about. 

Discussion  Revealed  No  Weaknesses 

J.  G.  Vincent,  Packard  engineer,  questioned  Mr.  Brush 
as  to  the  difficulty  of  narrowing  the  wider  chassis  at  the 
front  end  so  as  to  give  a  small  turning  radius.  It  was  ex- 
plained that  the  construction  followed  the  bottle-neck  form, 
and  that  it  narrowed  just  as  any  other  frame  does,  giving  av- 
erage clearance  for  front  wheel  turning.  G.  W.  Dunham,  con- 
sulting engineer,  thought  that  the  greater  width  at  the  rear 
might  affect  the  wheel  house  and  clearance,  but  it  was  stated 
that  though  the  frame  is  wider,  there  is  ample  clearance,  even 
with  a  5-inch  tire. 

Russel  Huff,  consulting  engineer  of  Packard  company, 
claimed  that  the  running  boards  depend  upon  the  fenders  for 
their  support,  but  Mr.  Brush  explained  that  the  fenders  do 
not  act  in  this  capacity  at  all,  since  the  running  boards  are 
riveted  to  the  lower  web  of  the  frame  throughout  their  length, 
and  then  at  the  ends  are  bent  upward  and  again  attached  to 
the  frame.  It  was  explained  also  that,  whereas  the  conven- 
tional running  board  bracket  acts  as  a  lever  to  exert  consid- 
erable bending  force  on  the  upper  part  of  the  frame,  the  new 
construction  cannot  put  any  bending  stress  on  the  frame,  but 
only  a  vertical  downward  stress  distributed  along  the  ver- 
tical web. 

The  matter  of  finish  was  questioned  by  C.  C.  Hinckley, 
Chalmer's  engineer,  who  also  asked  as  to  the  section  over 
the  front  springs,  and  whether  or  not  it  would  allow  for 
plenty  of  spring  action.  As  to  finish,  it  was  held  that  proper 
care  in  applying  enamel  would  take  care  of  it,  whereas,  it 
would  be  easy  enough  to  apply  a  linoleum  covering  to  the 
running  board  metal.  As  regards  the  section  at  front,  this 
was  explained  to  be  brought  down  in  depth  to  about  the  same 
amount  as  any  conventional  frame,  allowing  similar  spring 
radius. 

A  comment  was  made  that  damage  to  fender  and  running 
board  might  affect  the  frame,  making  a  repair  difficult.  To 
this  Mr.  Brush  replied  they  were  bringing  up  the  same  ob- 
jection as  has  often  been  heard  in  the  past  on  the  block  cyl- 
inder casting.  If  you  damage  one  cylinder,  all  have  to  be 
replaced. 

L.  C.  Weinberg  gave  a  lecture  on  the  development  of 
vacuum  or  suction  in  fuel  feeding  systems.  Using  the  black- 
board, he  sketched  the  elements  of  a  number  of  different  pat- 
ents, and  showed  how  different  men  had  attacked  the  subject 
from  different  points  of  view.  He  stated  his  opinion  to  be 
that  good  as  was  the  vacuum  feed  today  it  still  was  not  in  a 
final  stage  of  development,  and  he  expected  to  see  great  im- 
provement take  place  within  the  next  few  years.  The  prin- 
cipal fault  of  the  systems  in  use  is  said  to  be  the  liability 
for  the  feed  tank  to  run  dry  if  the  motor  is  run  at  high  speed 
with  wide  open  throttle  for  a  long  time,  this  being  more 
noticeable  on  some  motors  than  on  others  since  it  depends 
upon  the  depression  at  which  the  carbureter  will  operate. 
The  author  was  sure  this  could  be  overcome  and  sketched 
some  methods  for  reascreh  which  might  be  followed.  In 
dealing  with  his  own  experiments  he  indicated  the  detail 
troubles  which  could  be  encountered  with  apparently  perfect 
systems,  and  laid  emphasis  on  the  fact  that  the  suction  feed 
was  so  good  that  it  would  of  a  certainty  be  developed  into 
something  still  better,  neater  and  yet  more  efficient. 
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Formula  for  Two-Cycle  Horsepower 


Spanish  Windlass 

•I  A  simple  device  for  the  extraction 
of  an  automobile  from  deep  satui  or 
mud  is  illustrated  herewith.  A  large 
tree  or  railroad  tie  nunk  in  the  earth 
or  some  other  solid,  immovable  object 
m  used  an  a  base  of  operation.  To  this 
is  tied  a  rope  and  at  the  other  end 
the  rope  is  fastened  to  the  car.  About 
half  nay  bet  tree  h  the  immovable  ob- 
jert  and  the  car,  a  in- foot  wrought 
iron  pipe  is  sunk  vertically  into  the 
t/round.  A  connection  is  made  around 
another  pipe  of  the  same  length  as 
shoien  in  the  illustration  herewith 
and,  by  means  of  the  long  fulcrum 
tints  produced,  is  used  in  wituiing  the 
rope  around  the  drum  formed  by  the 
pi/tc  which  is  sunk  into  the  ground. 
For  convenience  in  carrying,  the  two 
pipes  may  be  teleseo/ted  together  a*  il- 
lustratrd. 


E|i[T<iK   Tin.   AMi.Mnmil.  -Whi.r    formula   would  >.>u 
••«v<mim«Mni  f"<   calculating  th.-  actual  hor-ewwer  of 
a  two  cycle,  three-port  engine? 
Wiiu I    formula  would  y.-.i   nvumnii'iiil   for  calculalimr 
tin    actual  horsepower  of  a  two  cycle  engine  having  differ 
.o.tia!  pistons'.' 

A  -  I  understand  it.  a  two  cycle  engine  having  differential 
piston-  will  il.-v.-lop  ala.ut  lino-  tin-  horsc|..,wo:  that  a  •our 
•".ilt  engine  of  the  -ami-  .-ylinder  size  will. 

Huth.-rfi.nl,  N.  .1  WM.  t  .  llAVii.fi 

A  formula  often  advanced  for  a  Iwo-cyrle  engine  is  the 
following : 


P»  = 


d  i.ln 


 ■,  

In  thi»  il  i-  tin-  diameter  of  the  cylinder  in  inches;  I.  th- 
.ength  of  the  stroke  in  niches;  n  the  revolutions  per  minute, 
(.,  the  mean  effective  pressure  and  l\.  the  hrake  horsepower 

1'or  a  two-cycle  three  port  engine  it  would  t-e  safe  to 
us.. utile  the  mean  effective  pressure  as  till  |nuind-  to  the  s.p.ian- 
in.-h  This  would  give  ym  then  for  (.rake  horsepower  the 
f i.l  I- .»  mg  formula  ■ 

p"  =  10,000 

For  N  cylinders  the  final  result  would  He  N  Pi,. 

-rii 

J      I-    will         quite  safe  to  Use  the   lurnrjla  for  two 

....  I 

cycle  engine  with  differential  pisums.  In  this  formula  d 
eipial-  the  diameter  in  inches  and  n  the  number  of  cylinder  - 
1  he  constant    i.-Jf.  includes  the  stroke  in  el  loulat  i  o  g  the  pis 

ton    -I        I  as    i.lMMI  fee!   per   minute  and   the  mean  effective 

pressure  as  90  |«»u'i.t-  to  the  -i|uare  inch 


Keltuiing  Ford  Cylinder*  with  Special  Keamer 

K<litor  'I'm:  At  TOMUBILK:  -Would  i-'ord  cylinders  vehored 
with  a  spiral  fluted  reamer  ami  finished  |,y  lapping  make  a 
satisfactory  job? 

2-  Wlia.ii  would  you  rernmmer.d.  the  r,,s,-  shell  or  -pirul 
tinted  reamer,  the  rose  shell  to  he  -pirnl  also? 

3 —  What  should  Ik?  the  size  of  reamer  to  fit  Ford  piston 
No.  :t020-I>,  which  is  .03125  inch  oversize? 

1  What  me. a!,  other  than  platinum,  tha'  cat  n<  pro.-i.ne. I 
anywhere  is  best  for  re  pointing  master  vibrators?  Th  is,  of 
■  uir-r.  means  f„r  a  temporary  repair  to  enal.lt-  a  ear  t->  reach 
a  plate  where  n.-w  parts  for  vibrator  may  lie  secured 

Briscoe.  N  C.  f    i!   At  M.vs. 

—There  is  no  reason  why  a  spiral  cutting  reamer  that 
v.    ild  I-.-  adjustable  would  not  work  as  well  as  the  straight 


utter  .     Thcv   v.. mid  be  hard  to  sharpen  and  adjust  and 

more  expensive  to  install. 

2     This  is  answered  under  question  1. 

H — The  F  d  company  does  not  lap  cylinders  after  rebor- 

ing.  I -.it  tir  the  oversized  pistons,  which  in  most  cases  are 
.mil  melt  or  moie  oversize.  The  cylinders  are  bored  .0025 
itnh  'a-i-e:  than  the  piston.  At  a  good  many  of  the  Ford 
company's  branches  the  cylinder  block  will  be  reborcd,  re- 
l.ahi.itt.ed  and  oversized  pistons  fitted  for  *3  and  for  this 
reason  it  would  pot  be  advisable  for  an  agent  to  go  to  the 
expense  of  installing  a  boring  machine  and  tools. 

4  1  or  a  temporary  repair  German  silver,  silver  or  a  piece 
of  -uug.-ten  ste.-l  can  be  made  to  suffice. 

Shunt  Field  Seems  to  Be  Open 

Kdii-.i  Tut  A i  roMoBlLE:  —  An  Apple  dynamo  has  been 
l  e  i  for  lightmg  on  a  Buiek  car  with  storage  batteries.  The 
dynamo  .i-.es  •  ot  deliver  a  current  now  and  on  taking  it  out 
fun  testing.  I  i  an  r.nd  no  fault  in  the  wiring  and  the  dynamo 
luns  a-  well  as  a  motor  on  current  from  dry  cells  at  9  volts 
and  :;<i  a. iinen       Why  does  it  not  generate? 

E.  Brookfield.  Mass.  F.  H.  DRAKE. 

From  tin-  data  you  furnish  it  appears  that  the  shunt 
field  .s  (,]„-.,     To  determine  this,  lift  the  brushes  off  the  com 
mutator  and  test  to  see  if  you  get  a  current  through  the 
-hurt  Held 

Oversize  for  Cyclecar  Rims 

H  i, to,  Tiik  Ai  jomobILE:  —  Is  it  possible,  and  if  so,  would 
■  he  .ui.i-al  le  t..  put  a  3-inch  automobile  tire  on  a  2  1-2-inch 
urn'.'    1  ha-..-  in  mind  a  clincher  tire.    The  wheels  are  cyclecar 
wheels  28  by  2  1-2  and  I  wish  to  use  a  28  by  3-inch  tire. 
Plantersville,  Mi-a.  WIS 
— If  you  are  using  the  latest  type  or  CC  rim  you  can  put  a 
28  by  3-inch  tire  on  the  rim.    If  you  have  the  old  type  rim 
you  will      t  n.-  aide  to  do  so  but  you  can  apply  the  regular 
over  i,  e  for  the  •„>  by  2  1-2.  which  is  the  29  by  2  3-4, 

<  iinnol  Find  Maker  of  Eberman  Pump 

111  '  Tin  A:  i  Mtmiu::—  Can  you  inform  me  where  the 
Eberman  power  tire  pump  is  made? 

I  ii  .  a  n  il  ,[  ..-cylinder  affair  and  I  do  not  know  where 
I  may  send  it  for  repairs. 

:'.  I  am  a  having  a  great  deal  of  trouble  with  mv 
Kvvieii.  in  regard  to  grease  working  out  of  the  rear 
axle  i  t   •    wheel,  and  brake  drums,  etc.    I   have  had  the 
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wheels  taken  off,  axles  repacked,  and  have  also  had  the  axles 
■■Lit.  but  with  no  result. 

The  felt  packing  seems  to  permit  the  grease  to  come 
through  it  or  around  it  so  that  it  gives  me  a  great  deal 
of  trouble.  How  can  1  have  same  packed  and  what  kind  of 
packing  can  I  use? 

3 — Can  you  tell  me  how  I  can  plate  my  horn  with  nickel? 
I  have  same  off  and  would  possibly  have  all  necessary  articles 
if  I  knew  the  process,  formula  and  what  voltage  current  to 
use. 

West  Salem,  O.  R.  C.  Wallace. 

—The  Automobile  is  unable  to  locate  the  makers  of  this 
Tire  pump  but  it  is  possible  that  one  of  our  subscribers  read- 
ing this  will  communicate  with  you  giving  you  the  desired 
information. 

2 —  The  best  method  would  be  to  secure  an  oversized  felt 
packing  and  probably  use  two  felt  washers  in  place  of  one, 
packing  them  slightly  into  the  space  between  the  axle  shaft 
and  housing.  If  this  does  not  suffice  a  grease  trap  in  the 
shape  of  a  disk  fixed  to  the  shaft  which  will  throw  the  oil 
by  centrifugal  force  to  the  housing  where  it  will  drain 
back  to  the  differential  gearcase  can  be  fitted.  This  should 
not  be  necessary,  however. 

3 —  The  cheapest  method  for  you  to  nickel-plate  your 
horn  would  be  to  use  a  liquid  preparation  which  will  give  the 
desired  deposit  of  nickel  on  the  horn.  This  can  be  secured 
from  any  large  hardware  concern.  It  would  be  cheaper  and 
more  satisfactory  if  you  desire  to  electro-plate  the  horn  to 
send  it  out,  but  if  not  you  can  nickel-plate  it  yourself  by 
making  up  a  nickel-plating  bath  and  following  the 
directions  for  nickel-plating  which  you  can  secure  from  any 
l*>ok  on  electro-metallurgy.  The  instructions  are  too  lengthy 
:o  be  given  here  on  account  of  lack  of  space. 

Location  of  North  East  Cut-Out 

Editor  The  Automobile:  — Kindly  explain  by  sketch  the 
location  of  the  regulator  on  the  North  East  motor  generator? 

N.  Y.  C.  Joseph  Daly. 

— The  location  of  the  regulator  on  the  North  East  motor 
generator  is  shown  in  the  accompanying  illustration.  Fig.  I. 
As  will  be  noted,  the  regulator  is  contained  within  the  main 
housing. 

Camphor  Not  a  Carbon  Remover 

Editor  The  Automobile: — Will  you  kindly  advise  me 
whether  there  is  any  efficacy  in  using  a  small  amount  of 
gum  camphor  placed  in  each  cylinder  when  the  engine  is  hot 
to  remove  carbon,  and  if  so,  what  the  theory  is  and  just  how 
the  camphor  should  be  used? 

2 — Can  you  recommend  anything  to  remove  carbon  from 
the  cylinders?  G.  W.  B. 

Shelburne  Kails.  Mass. 

— It  would  not  be  advisable  to  place  u  small  amount  of 
gum  camphor  in  each  cylinder  when  the  engine  is  hot  to 
remove  carbon.  When  camphor  burns  carbon  is  released  and 
gum  camphor  cannot  be  considered  efficacious  for  removing 
carbon. 

2 — Carbon  can  be  burned  out  with  oxygen,  scraped  out  or 
dissolved  by  some  of  the  better  carbon  removers.  There  are 
some  liquid  removers  on  the  market  which  have  stood  the  test 
of  time  and  which  have  many  adherents. 

Instruction  in  Horsepower  Calculation 

Editor  The  Automobile:— Can  you  tell  me  whether  The 
Automobile  intends  to  publish  an  article  on  how  to  calculate 
the  horsepower  by  the  bore  and  stroke?  Also  showing  the 
difference  between  a  magneto  and  a  Genemotor? 

Beaver  Springs,  Pa.  W.  C.  Baker. 

— The  Automobile  has  frequently  published  references  to 
different  formulas  by  means  of  which  the  different  horse- 
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powers  can  be  calculated  from  the  bore  and  stroke.  The 

1»  N 

most  frequently  used  of  these  is  the  S.  A.  E.  formula 

2.5 

in  which  D  is  the  bore  of  the  motor  in  inches  and  N  the 
number  of  cylinders.  This  formula  will  give  you  approxi- 
mately the  brake  horsepower  of  the  motor  and  is  very  simple 
You  need  not  include  the  stroke  in  the  calculation  as  this  is 
already  included  in  the  2.5  figure  as  it  assumes  a  piston 
speed  of  1.000  feet  per  minute  and  this  depends  directly  on 
the  stioke. 

Regarding  your  question  on  the  difference  between  u 
magneto  and  a  Genemotor,  the  Genemotor  is  the  trade  name 
for  a  given  make  of  motor-generator.  A  magneto  is  a  simple 
type  of  generator  which  provides  electric  current  for  igni 
tion.  As  it  supplies  an  alternating  current  this  current 
cannot  be  stored  in  a  storage  battery  and  hence  it  is  nece- 
sary  in  starting  and  lighting  systems  to  provide  a  direct 
current  generator.  An  electric  motor  is  required  to  crank 
the  gasoline  engine.  This  in  some  cars  is  a  separate  device 
but  in  others  is  combined  with  the  generator,  the  combination 
being  known  as  a  motor-generator.  It  will  thus  be  seen  that 
the  difference  between  the  magneto  and  the  motor-generator 
is  a  wide  one. 

Gear  Ratios  of  Eight  American  Cars 

Editor  THE  Automobile:— What  are  the  gear  ratios  of 
the  following  touring  cars:  Hudson  light  six-40;  Davis  38, 
model  B;  Buick.  model  C-25;  Overland,  model  80-T;  Dodge 
Brothers  touring  car;  Herff-Brnoks,  4-40:  Chandler  six-35; 
Saxon  six. 

Carver,  Minn.  E.  H. 

— The  gear  ratios  of  the  cars  referred  to  are  as  follows: 
Hudson  6-40.  3  10-13  to  1 ;  Davis  38.  4  to  1 ;  Buick,  model  C, 

4  to  1;  Overland,  model  80,  3.75  to  1;  Dodge  3.615  to  1; 
Herff-Brooks,  4-40.  4  to  1  with  an  option  of  3.5  to  1  if  desired: 
Chandler  4.4  to  1;  Saxon  4.6  to  1. 

Horsepower  Calculated  by  Formula 

Editor  The  Automobile: — What  is  the  horsepower  accord- 
ing to  the  S.  A.  E.  rating  and  brake  power;  site  3  3-4  by 

5  1-4?  Also  size  3  3-4  by  4,  number  of  cylinders  four,  for 
both? 

2 — How  can  I  figure  the  horsepower  with  both  bore  and 
stroke  of  an  engine?    Give  example  for  guide. 

Beaver  Springs,  Pa.  W.  C.  Bakek. 

— The  horsepower  rating  according  to  the  S.  A.  E.  formula 
for  a  four-cylinder  3.75-inch  motor  with  a  5.25-inch  stroke 
is  22.5.  The  S.  A.  E.  rating  for  the  3.76  by  4-inch  motor  will 
be  the  same,  since  the  only  variable  factor  in  the  formula  is 
the  bore.    It  ii  impossible  to  give  you  the  actual  horsepower 


Fig.  1 — North  East  generator  with  cover  plate  removed  showing 
location  of  cutout 
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Fig.  2— Working   part*   of   the   Atwater   Kant   timer. distributing 
mechanlam 

without  an  actual  dynamometer  test  of  your  motor  but  it 
will  closely  approach  that  (riven  by  the  S.  A.  E.  formula. 
2 — A  formula  which  takes  in  both  the  bore  and  stroke  of 

D'LRN 

the  motor  is  that  of  K.  P.  Roberts  which  is    equals 

18,000 

horsepower. 

In  this  formula  I>  is  the  diameter  of  cylinders  in  inches,  L 
the  length  of  the  stroke  in  inches,  R  the  revolutions  per 
minute  of  the  crankshaft  and  N  the  number  of  cylinders. 
Thus,  in  a  (riven  example  if  the  bore  is  8  inches,  the  stroke 
4  inches,  the  revolutions  per  minute  1000,  and  the  number  of 
cylinders  4,  the  horsepower  according  to  this  formula  would 
be  8  horsepower. 

KM  r.  I  -I'd  Continental  Demountable  Kims 

Editor  The  Automobile: — What  type  of  Schebler,  also 
what  type  of  Stromberg,  carbureter  is  best  adapted  for  a 
1912  E.  M.  F.  model  30? 

2 —  What  make  of  demountable  rim  is  used  on  the  1912 
E.  M.  F.  30  and  where  can  they  be  obtained  and  at  what 
price? 

3—  What  is  the  cause  of  gasoline  running  out  of  the  bottom 
of  a  Ruylield  carbureter  on  a  19U  Mitchell  six,  just  as  soon 
as  the  motor  stops?  The  carbureter  is  set  so  that  the  car 
runs  well. 

4 —  What  causes  grease  to  come  from  the  left  side  wheel 
end  of  the  rear  axle  of  a  Ford  car  when  it  will  not  come 
out  at  the  right  side  end,  and  how  can  it  best  be  cured? 

Hull,  Iowa.  H.  J.  H. 

— The  Schebler  company  recommends  the  use  of  the  model 
L  1.2f»-ineh  sire  carbureter  for  this  car.  The  Stromberg 
recommends  the  model  K  1  inch. 

2 —  The  Continental  demountable  rim  is  used  on  the  1912 
E.  M.  F.  30.  These  can  be  obtained  from  any  of  the  Stude- 
baker  stock  rooms  or  service  stations  at  a  cost  of  $3.40.  The 
official  part  number  of  this  in  the  Studebaker  lists  is  A-4060. 
A  few  of  these  cars  use  the  Gilbert  rim,  which  is  no  longer 
obtainable. 

3 —  The  probable  cause  of  the  gasoline  running  is  that 
the  heavy  fuel  which  is  in  the  manifold  condenses  after  the 
car  has  stopped  running  and  will  run  back  into  the  carbureter 
and  drip  out.  By  putting  a  full  hot  air  attachment  on  the 
motor  so  that  all  the  air  is  heated  by  passing  through  a  muff 
surrounding  the  exhaust  manifold,  the  dripping  will  probably 
be  stopped.    It  is  not  a  serious  trouble,  however,  and  if 


your  motor  runs  well,  the  change  would  not  do  other  than 
perhaps  give  you  a  slightly  greater  fuel  economy. 

4 — The  packing  on  the  left  side  of  the  axle  has  evidently 
become  worn  out  and  this  can  be  cured  by  securing  felt 
washers  for  this  purpose  from  the  Ford  company. 

Battery  Ignition  vs.  High-Tension  Magneto 

Editor  The  Automobile:— Which  is  the  best  ignition  for 
a  car?  High-tension  magneto  or  storage  battery,  and  which 
is  most  complicated  and  most  expensive?  Which  will  give 
the  least  trouble?  I  have  had  experience  with  magneto  igni- 
tion only. 

2 —  Please  explain  the  Atwater  Kent  ignition  and  if  pos- 
sible give  an  illustration. 

3 —  Is  the  speedometer  on  the  Grant-six  geared  from  trans- 
mission or  front  wheel? 

4 —  Is  it  harder  to  detect  motor  trouble  in  a  six  than  in  a 
four? 

6— Has  any  of  the  three  companies,  Saxon,  Grunt  or 
Metz  sold  out?    Do  they  wish  to  do  so? 

Shippee,  Neb.  Ira  McComb. 

— If  the  figures  on  American  practice  be  taken  into  consid- 
eration, the  adherents  of  both  magneto  and  battery  ignition 
would  find  plenty  of  ground  upon  which  to  base  their  argu- 
ments. Important  concerns  use  both  and  hence  it  is  im- 
possible to  say  that  one  is  better  than  the  other  because 
if  this  were  the  case  a  great  majority  would  be  using  that 
type.  An  article  entitled  Magneto  vs.  Battery  Coil  appeared 
in  The  Automobile  for  January  7,  page  20. 

2 —  Atwater  Kent  ignition  system  is  illustrated  in  Fig.  2 
as  regards  the  timing  distributer  mechanism,  which  is  the 
heart  of  the  entire  system.  Primarily,  the  Atwater  Kent 
system  comprises  a  coil  and  a  combined  breaker  and  dis- 
tributer mechanism  with  a  switch  for  the  control  of  these 
units.  It  is  in  the  circuit  breaker  that  the  design  is  dis- 
tinctive, the  great  feature  being  that  it  is  impossible  for  the 
two  points  of  the  breaker  mechanism  to  remain  in  contact 
while  the  switch  is  on  and  the  motor  is  not  running.  Refer- 
ring to  the  illustration,  the  shaft  S,  which  is  the  rotuting 
portion  of  the  breaker  distributer  mechanism,  has  four,  six 
or  eight  notches  equally  spaced  peripherally  according  to 
the  number  of  cylinders.  The  trigger  T  catches  in  these 
notches  and  is  drawn  around  with  the  shaft  a  minute  distance. 
When  it  escapes  from  the  notch  it  rides  slightly  up  on  the 
round  surface  of  the  shaft  and  then  returns  to  its  normal 
position  by  the  tension  in  the  coil  spring  P.  As  the  trigger 
T  jumps  back  under  the  influence  of  the  coil  spring,  it  strikes 
the  hammer  H,  which  in  turn  transmits  the  blow  to  the  fiat 
spring  F,  bringing  the  contact  points  together  for  a  very 
small  period  of  time.  This  gives  the  contact  and  breaks  it 
in  such  a  short  space  of  time  that  the  eye  cannot  follow  the 
opening  and  closing  of  the  points. 

3 —  The  speedometer  of  the  Grant  car  is  geared  from  the 
front  wheel. 

4 —  It  is  not  harder  to  detect  motor  trouble  in  a  six  than 
in  a  four  for  one  who  is  accustomed  to  both  motors.  The  dif- 
ference in  complication  is  very  slight. 

5 —  The  three  companies  which  you  mention  are  in  excellent 
condition  and  are  selling  their  outputs  without  trouble. 

Why  Dry  Disk  Clutch  Drags 

Editor  The  Automobile:— We  have  a  dry  disk  clutch  which 
is  giving  us  trouble.    It  will  grab  and  will  not  slide. 

2 —  Where  is  the  best  place  to  look  for  a  knock? 

3 —  Would  it  be  possible  for  a  young  man  about  17  years 
of  age  to  have  a  state  license  as  a  driver,  if  he  has  had  2 
years  experience  as  a  driver  and  repairman? 

Ugansport.  Ind.  A  Reader. 

— The  place  to  look  for  trouble  on  a  dry  disk  clutch  is  in 
the  facing.   There  is  probably  some  roughness  or  some  sticki- 
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ness  in  the  surface  which  gives  rise  to  the  grabbing.  There 
is  another  possibility  in  that  the  trouble  is  that  the  spring 
is  adjusted  too  tightly  which  does  not  permit  of  an  easy  en- 
gagement. 

2 —  All  moving  joints  are  susceptible  to  knocks.  Tracing 
through  the  transmission  of  power  from  the  cylinder  to  the 
rear  axle,  we  find  that  at  each  point  of  engagement  one  or 
more  moving  parts  with  other  parts  there  is  a  chance  for  a 
knock.  Starting  with  the  piston,  if  this  i?  too  loose,  there 
will  be  a  distinct  slapping  sound.  It  can  only  be  cured  by 
the  use  of  an  oversized  piston.  The  next  point  is  at  the  wrist- 
pin  which  might  have  a  knock  due  to  looseness  in  the  upper 
connecting-rod  bearing.  The  third  point  is  at  the  lower  bear- 
ing of  the  connecting-rod.  The  fourth  point  is  in  the  main 
bearings  in  the  crankshaft.  Fifth,  at  the  connection  between 
the  crankshaft  and  clutch  then  in  the  universal  joints  and 
the  gearbox  bearings  and  between  the  teeth  of  the  different 
gears.  Loose  valve  tappets,  timing  gears,  Oldham  couplings, 
etc.,  are  also  fruitful  sources  of  knocks. 

3 —  Consult  Indiana  state  motor  vehicle  law. 

Changing  Direction  of  Magneto  Rotation 

Editor  The  Automobile: — Please  publish  in  The  Alto- 
mobile  whether  or  not  a  Bosch  high-tension  magneto  can 
be  run  in  both  directions  by  changing  the  gears,  as  they  are 
marked  to  run  both  ways,  and  if  they  will  throw  as  strong  a 
spark  one  way  as  they  will  the  other? 

Loudonville,  O.  F.  A.  Y. 

— The  Bosch  magneto  cannot  be  run  \n  both  directions, 
but  must  be  run  in  its  designed  direction.  The  magneto, 
however,  can  be  changed  over  at  a  cost  of  about  $2  at  any  one 
of  the  Bosch  service  stations.  The  work  requires  the  sub- 
stitution of  another  breaker  box  mechanism  for  that  on  the 
magneto.  The  charge  will  be  increased  if  it  is  found  that 
the  mechanism  already  on  the  magneto  is  in  poor  condition, 
as  the  cost  of  repairs  on  the  old  one  is  charged  against  the 
amount  allowed  for  the  used  mechanism. 

The  design  of  the  keyway  on  the  breaker  shaft  is  such 
that  it  cannot  be  used  for  a  magneto  which  will  run  in  either 
direction  and  consequently  in  ordering  a  Bosch  magneto  it 
is  always  necessary  to  specify  whether  the  instrument  should 
run  clockwise  or  anti-clockwise  when  looking  at  the  instru- 
ment from  the  shaft  end.  The  direction  in  which  the  mag- 
neto rotates  will  have  an  influence  on  the  system  of  wiring 
and  upon  this  and  the  order  of  firing  in  the  cylinders  will 
depend  the  method  or  system  by  which  the  wires  from  the  dis- 
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Fig.  «— Connection!  mown  by  diagram  for  a  magneto  which  runt 
antl-clockwli* 


tributer  are  attached  to  the  spark  plugs.  Referring  to  the 
accompanying  illustration,  Figs.  3  and  4,  the  wiring  scheme 
for  clockwise  and  counter-clockwise  magnetos  will  be  seen. 

Special  Franklin  Holds  Economy  Record 

Editor  The  Automobile: — Kindly  let  me  know  through  the 
Rostrum  what  the  world's  economy  record  per  mile  is  for 
automobiles,  including  steamers,  and  also  by  whom  this 
record  was  made,  where  and  when. 

Greenwich,  Conn.  E.  C. 

The  record  for  fuel  economy  is  held  by  a  specially- 
constructed  Franklin  car  which  on  June  21,  1913,  ran  a  dis- 
tance of  83.5  miles  over  Long  Island  roads  on  1  gallon  of 
gasoline.  This  car  was  a  special  car  in  every  way  and 
cannot  in  any  way  be  understood  as  a  stock  design.  The 
body  was  a  sheet  aluminum  design  in  the  form  of  a  two- 
seated  roadster  with  torpedo  lines.  The  weight  of  the  empty 
car  was  1,695  pounds  and  its  total  weight  with  driver  and 
passenger  at  time  of  the  test  was  1,995  pounds.  The  driver 
was  S.  G.  Averill,  the  owner  of  the  car,  who  was  accompanied 
by  an  official  of  the  Automobile  Club  of  America,  who  acted 
as  official  observer. 

Lightness  Big  Factor 

Everything  on  this  car  was  done  to  reduce  the  coasting 
resistance.  The  rear  axle  was  placed  on  ball  bearings  and 
the  drive  was  taken  through  only  one  real  wheel,  the  other 
running  free.  Plain  clincher  tires  were  fitted,  34  by  3.5  inch 
in  size  and  inflated  to  a  pressure  of  35  pounds.  The  country 
passed  through  on  the  test  was  fairly  level,  with  an  occasional 
2  or  3  per  cent,  grade.  The  test  lasted  0  hours  and  the 
average  speed  over  the  entire  distance  was  14.5  miles  per 
hour  or  about  average  touring  speed.  The  driver  would  open 
his  throttle  until  he  had  attained  a  speed  of  close  to  20  miles 
per  hour  and  then  would  stop  the  motor  and  coast  until  the 
car  had  almost  stopped. 

Distances  per  gallon  of  gasoline  traveled  by  different 
vehicles  vary  greatly.  A  motorcycle  has  traveled  190  miles 
on  1  gallon  and  10  ounces.  This  was  done  by  S.  A.  Baker 
in  1907.  The  average  accomplishments  of  stock  models 
equipped  with  regular  bodies  fall  far  below  this  record.  The 
average  gasoline  automobile  travels  from  16  to  25  miles  on 
a  gallon,  although  some  touring  cars  go  as  low  as  4  miles  to 
a  gallon  and  others  as  far  as  30.  The  average  steam  auto- 
mobile goes  10  miles  to  the  gallon,  and  the  average  aero- 
plane 10  miles  to  the  gallon  with  its  fuel  mixed  with  lubricat- 
ing oil. 
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Springing  to  Relieve  Driver's 
Fatigue  on  Rough  Roads 

Tire  Qualities  Demanded  If  Air  Tires  Were 
Discarded — Steering  and  Skidding  Considered 


TWO  contributions  on  the  subject  of  horizontal  springing 
for  ordinary  automobiles  are  presented  in  the  follow- 
ing and  indicate  the  wide  interest  which  would  be 
taken  in  any  adequate  constructive  solution  of  the  problem. 
The  tirst  one,  from  an  engineer  who  does  a  good  deal  of  rough 
country  driving,  calls  attention  to  the  important  question  of 
driver's  fatigue  and  mental  tension,  to  which  traffic  accidents 
are  often  indirectly  due.  and  incidentally  suggests  the  remark 
that  nearly  all  the  main  viewpoints  emphasized  in  the 
M.  C.  K.  articles  relate  chiefly  to  driving  under  worse  than 
normal  road  conditions  or  driving  at  speeds  which  make  even 
the  normal  road  conditions  trying;  also  that  the  requirements 
for  commercial  vehicles  have  been  kept  fully  as  much  in 
mind  as  those  of  the  pleasure  vehicles,  in  most  of  which  the 
loads  vary  only  between  narrow  limits  and  for  which,  there- 
fore, springs  in  combination  with  air  tires  can  be  made  to 
answer  the  principal  purposes  fairly  well. 

An  Engineer's  Driving  Experience 

Editor  The  Automobile: 

In  connection  with  the  series  of  articles  you  are  publishing 
on  the  subject  of  Spring  Systems,  I  note  the  comment  by 
W.  M.  E.  in  your  issue  of  April  1,  as  to  the  effect  that  might 
be  produced  by  introducing  springs  to  take  up  horizontal 
as  well  as  vertical  shocks  and  the  effect  on  readability  of  the 
resulting  horizontal  movements  of  the  axles. 

It  occurs  to  me  that  this  horizontal  movement  would  have 
another  important  effect  on  the  steering.  On  a  perfectly 
smooth  road  almost  any  kind  of  a  steering  gear  is  good 
but  on  a  rough  road  the  reaction  of  the  front  wheels 
their  steering  spindles  would  make  steering  very 
troublesome  unless  a  self-locking  or  "irreversible"  form  of 
steering  gear  is  used.  This  is  of  course  the  chief  reason  for 
the  general  use  of  worm  steering  gears  and  eighteen  inch 
steering  wheels  notched  or  ridged  to  make  them  less 
liable  to  be  jerked  out  of  the  hands  by  a  hard  shock.  Any- 
one who  has  ever  run  over  a  dog  or  struck  any  large  ob- 
struction at  fair  speed  with  one  front  wheel  only,  will  realize 
why  irreversible  steering  gears  and  large  notched  wheels  arc 
necessary.  Of  course  the  vertical  effect  or  component  of  a 
blow  or  shock  received  on  the  wheel  does  not  affect  the  steer- 
ing or  tend  to  turn  the  front  wheel  but  the  horizontal  com- 
ponent does. 

Calculations  made  in  these  articles  show,  in  actual  figure* 
just  why  and  how  much  these  horizontal  components  are,  for 
instance  the  case  mentioned  in  The  Automobile  of  Dec.  31, 
1914.  of  a  3,000-pound  car  under  stated  conditions,  where 
the  horizontal  component  of  a  jolt  was  figured  to  he  8.524 
foot  pounds  with  a  forty  inch  wheel.  For  a  34  inch  wheel 
which  is  more  common  for  a  car  of  that  weight,  this  hori- 
zontal component  would  become  9,200  foot-pounds.  This  is 
for  both  front  wheels  striking  equally  and  at  same  time,  in 
which  case  there  is  little  effect  on  the  steering  as  the  turning 
effect  on  the  two  wheels  is  opposed  in  direction  so  that  the 
jerk  is  taken  up  in  the  tie  rod.  If  however  only  one  front 
wheel  strikes  the  obstruction,  only  part  of  the  weight  of  the 
front  end  of  the  car  is  raised,  though  the  kinetic  energy  of 
the  entire  car  helps  to  force  it  over  the  obstruction.  In  this 
case  the  horizontal  component  will  be  something  less  than 
'.1,200  foot-nounds.  but  with  an  obstacle  larger  than  three 
inches  the  horizontal  shock  on  one  front  wheel  might  easily 
l>c  as  much  or  even  mure  than  this  figure. 

Such  a  shock  on  only  one  front  wheel  will  give  a  very  large 
turning  effect  to  the  front  wheel,  and  without  any  counteract 
mg  efTect  from  the  other  wheel  through  the  tie  rod.  the  steer- 
ing gear  itself  has  to  stand  this  great  shock,  and  in  spite  of 
the  -..  called  irreversible  gear,  the  steering  wheel  will  get 


u  vigorous  jerk,  and  that  is  where  the  large  size  wheel  with 
the  notches  comes  in. 

And  it  is  not  only  when  the  wheel  is  being  held  that  the 
shocks  have  a  bad  effect  on  the  ease  of  steering,  but  also  when 
the  wheel  is  being  turned.  Should  the  driver  try  to  turn 
the  wheel  at  just  the  instant  when  one  of  these  great  shock* 
is  being  transmitted  to  the  steering  gear,  the  movement 
would  be  retarded  for  at  least  the  length  of  time  that  the 
shock  is  in  effect,  and  it  might  even  happen  that  the  wheel 
would  be  jerked  slightly  backward. 

Cushioning  these  heavy  shocks  on  the  steering  gear  by 
permitting  horizontal  movement  of  the  axle  would  certainly 
reduce  greatly  these  jerks  on  the  steering  wheel,  make  it 
easier  to  turn  the  wheel  during  the  time  in  which  a  shock  is 
being  received,  and,  in  general,  steering  over  rough  roads 
would  be  much  less  of  a  trial  than  it  is  under  present  con- 
ditions. On  a  long  drive  it  is  not  the  simple  turning;  of  the 
wheel  to  keep  the  car  in  the  right  direction,  that  becomes  so 
tiresome,  but  the  constant  tension  and  readiness  for  instant 
action,  for  readjustment  of  the  wheel  after  each  severe  shock 
and  bracing  up  for  the  next  shock. 

So  it  seems  if  these  shocks  to  the  steering  wheel  which 
come  only  from  the  horizontal  effect  of  road  shocks,  can  be 
eliminated  or  reduced  by  horizontal  springing,  a  very  large 
part  of  the  strain  of  driving,  at  least  country  driving,  would 
be  removed.  I  do  not  know  just  how  this  will  all  work  out  in 
practice,  but  on  paper  it  looks  as  if  it  should  be  one  of  the 
important  benefits  of  horizontal  springing. 

New  York,  April  23,  1915.  C.  A.  D. 

It  might  be  added  that  springing  always  taking  effect  in 
the  direction  of  the  shock,  if  this  be  possible  to 
should  afford  the  same  relief. 

With  reference  to  the  opening  words  of  the  following  letter. 
M.  C.  K.  would  like  to  say— to  obviate  all  misunderstanding— 
that  in  his  opinion  pneumatic  tires,  far  from  being  a  curs*  or 
even  a  necessary  evil,  have  so  far  been  a  blessing  for  the 
automobile  industry  and  its  patrons,  easing  construction  work 
immensely,  and  one  not  to  be  lightly  discarded.  So  far  as 
pleasure  automobiles  are  concerned,  he  sees  the  advantages 
from  the  perfecting  of  horizontal  springing  rather  in  a  better 
chance  for  saving  wear  and  deterioration  of  the  air  tires, 
through  reduction  of  the  worst  shocks  and  the  practicability 
of  keeping  them  fully  inflated  and  otherwise  protected,  than 
in  any  change  to  ti  res  of  a  different  type  and  materiul 
Rightly  read,  he  thinks,  the  letter  by  O.  W.  H.  stands  for 
the  same  view  for  the  present  time,  the  difference  being  in 
terms  of  expression  only. 

Substitutes  for  Pneumatic  Tires 

Editor  The  Automobiijc: 

I  have  been  very  much  interested  in  the  recent  article* 
your  publication  on  Spring  Systems,  especially  those  in  which 
there  are  given  indications  that  a  system  of  horizontal 
springing  may  be  used  as  a  substitute  for  pneumatic  tire* 
It  seems  to  me  that  the  opportunity  to  do  away  with  the  cur 
of  pneumatic  tires  b  one  of  the  greatest  things  that  could 
happen  to  the  automobile  industry. 

If  it  is  true,  at  speeds  exceeding  35  miles  per  hour  th»t 
obstacles  three  inches  or  more  in  height  produce  horizontal 
shocks  which  are  of  greater  magnitude  and  which  cauae'mor 
damage  than  the  vertical  shocks  resulting  from  the  *»„, 
obstacle,  it   is  obvious  that  cushioning  these  shocks    i  r 
primary  importance.     However,  would  not  the  possibility  of 
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using  solid  tires  be  of  more  value  thun  the  saving  of  the  tar 
from  these  rhocks?  From  the  viewpoint  of  the  manufacturer 
the  most  important  detail  is  to  build  a  car  which  will  with- 
stand rough  usage  for  the  greatest  length  of  time,  but  from 
the  standpoint  of  the  user,  I  believe  that  the  tire  question  is 
of  more  interest. 

1  believe  that  it  should  not  be  a  difficult  matter  to  con- 
struct a  car  in  which  the  axles  would  move  horizontally  a 
distance  equivalent  to  the  horizontal  component  of  the  "give" 
of  the  pneumatic  tire  under  identical  conditions. 

In  Fig.  15  of  the  issue  of  February  IK  the  tire  gives  to  a 
twint  a,  which  is  approximately  half  of  its  thickness;  the 
horizontal  component  is  about  two. thirds  of  the  entire  radial 
movement  In  the  case  of  a  :\  inch  tire  this  would  be  equiv- 
alent to  a  radial  movement  of  1  1-2  inch  and  a  horizontal 
movement  of  about  1  inch.  It  is  doubtful  if  tires  which  were 
properly  inflated  could  give  to  this  extent,  except  in  unusual 
circumstances,  and  the  life  of  the  tire  would  be  greatly  cut 
down.  It  should  not  be  difficult  to  design  a  system  of  hori- 
zontal springing  which  would  require  the  same  force  to  push 
the  axle  back  1  inch  as  to  dent  the  tire  an  equivalent  distance. 
In  that  case,  as  far  as  the  horizontal  shocks  are  concerned, 
the  results  should  approximate  those  with  pneumatic  tires. 

If  this  is  ever  accomplished,  and  solid  rubber  tires  come 
into  extensive  use  on  pleasure  cars,  I  believe  that  it  will 
itecome  necessary  to  develop  some  special  type  of  solid  rubber 
tire. 

With  a  system  of  horizontal  springing  a  soft  tire  should 
r.ot  be  necessary  for  comfort,  although  it  would  be  necessary 
to  have  a  tire  that  would  flatten  out  sufficiently  to  obtain  good 
traction  and  safe  steering.  No  explanation  is  necessary  as 
far  as  traction  is  concerned,  but  it  may  be  well  to  say  a  few 
words  as  to  the  steering  part  as  related  to  the  contact  area. 

At  speeds  over  25  to  .10  miles  per  hour  it  is  a  difficult  matter 
to  steer  a  car  equipped  with  solid  rubber  tires.  This  is  be- 
cause of  the  fact  that  they  act  so  quickly  that  small  bumps 
keep  them  off  the  ground  a  greater  portion  of  the  time  than 
ir.  the  case  where  pneumatics  are  used.  Then,  when  they 
come  down,  the  time  of  contact  is  so  short  that  they  often 
fail  to  follow  a  change  in  steering.  This  partly  expla  ins  the 
matter,  but  there  is  a  further  factor  which  enters  into  the 
matter. 

The  pneumatic  tire,  in  flattening  out,  leaves  on  the  ground 
a  long  elliptical  contact  surface,  the  long  axis  of  which  is  in 
the  plane  of  the  wheel.    On  the  other  hand,  the  solid  rubber 
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typei  of  tlree:  SI  being  the  propoied  ipeclal  not  yet  materialized 

hi-  flattens  out  little  and  leaves  a  contact  surface  that  is 
nearly  square.  The  elliptical  contact  of  the  pneumatic  tire 
is  so  long  that  the  wheel  tends  to  follow  any  change  in  its 
direction  almost  immediately.  The  square  contact  of  the 
^lid  rubber  tire  is  so  short  along  the  plane  of  the  wheel  that 
the  wheel  responds  to  a  change  in  direction  much  more 
-lowly. 

On  curves  where  the  side  thrust  is  great,  the  tendency  to 
skid  in  the  case  of  the  solid  rubber  tire  is  greater  than  with 
the  pneumatic  tire.  This  is  due  to  the  smaller  area  in  con- 
tact with  the  ground,  and  also  to  the  fact  that  the  solid  tire  is 
on  the  ground  a  smaller  portion  of  the  time. 

If  we  had  a  solid  rubber  tire  with  a  rectangular  contact 


area  instead  of  a  square  contact  of  the  same  area,  and  if 
this  rectangular  area  were  very  long  in  the  plane  of  the 
wheel,  then  this  tire  would  respond  to  changes  in  the  course 
very  readily — nearly  as  well  as  a  pneumatic  tire.  On  curves, 
however,  due  to  smaller  contact  area,  the  skidding  would  be 
as  bad  as  with  a  "square"  tire.  It  is  the  length  of  the  contact 
on  the  ground  that  governs  the  quick  response  to  steering 
changes. 

Therefore,  we  may  see  that,  even  though  a  soft  tire  is  not 
necessary  for  comfort  when  a  system  of  horizontal  spring- 
ing is  used,  something  better  than  the  present  solid  tires  is 
necessary  for  safety  at  high  speeds. 

Some  years  ago  I  read  an  article  concerning  the  use  of  a 
cork  filler  for  tires,  and  have  since  wondered  why  it  was  that 
this  did  not  come  out  on  the  market.  The  other  tire  fillers 
all  have  their  drawbacks;  some  of  them  are  affected  by  heat 
and  others  by  cold;  most  of  them  take  a  permanent  set  when 
left  standing  for  any  length  of  time,  and  they  are  all  entirely 
too  heavy.  It  seems  to  me  that  ground  cork,  impregnated 
with  rubber  and  pressed  in  a  form  until  all  superfluous  rub- 
ber has  been  squeezed  out,  should  make  a  light  and  resilient 
filler,  not  affected  by  temperature  changes.  It  should  not 
flatten  out  appreciably  or  take  a  permanent  set  if  left  with 
the  weight  on  it  for  a  length  of  time.  Such  a  tire  would 
flatten  out  on  the  road  with  a  sufficiently  long  contact  for 
good  steering,  and  would  yet  stay  down  over  bumps  better 
than  a  solid  rubber  tire. 

It  may  be,  however,  that  there  is  some  very  good  reason 
why  such  an  apparently  perfect  filler  is  impracticable.  With 
an  air-filled  tire,  struck  at  a  point  a  by  an  obstacle,  the  most 
damage  on  the  exterior  is  sustained  by  the  tire  at  a,  and 
within  it  the  change  in  pressure  is  distributed  uniformly 
over  the  entire  surface.  That  is,  the  whole  tire  withstands 
the  increase  in  pressure  due  to  the  shock.  With  a  filler, 
however,  there  is  no  tendency  to  distribute  the  shock  to  all 
parts  of  the  tire  internally.  Therefore,  not  only  must  the 
tire  at  the  point  a  sUnd  the  external  shock,  but  the  region 
surrounding  a  must  withstand  the  bulging  due  to  the  com- 
pression of  the  filler  at  the  point  struck.  It  may  be  that  this 
is  the  reason  for  the  poor  success  of  all  fillers,  thus  far,  and 
possibly  the  same  would  be  the  case  even  with  the  cork  filler. 

It  might  be  possible,  however,  to  make  this  composition 
of  rubber  and  cork  into  a  solid  tire,  eliminating  entirely  all 
noints  of  similarity  to  a  pneumatic  tire,  and  dispensing  with 
the  shoe.  Its  lightness  would  allow  its  use  in  about  the  same 
sizes  now  used  in  pneumatics  without  an  excessive  increase 
in  weight,  and  this  large  si*e  would  allow  the  filled  tire  to 
approach  the  pneumatic  tire  in  results. 

Some  such  tire,  combined  with  horizontal  springing  to  take 
up  the  horizontal  shock  ordinarily  taken  by  the  pneumatic 
tire,  would  prove  to  be  the  greatest  possible  boon  to  the 
r.utomobile  public. 

April  24.  1915.  O.  W.  II. 

It  would  be  interesting  to  hear  from  others  who  have  an 
extensive  driving  experience  on  some  of  the  points  raised  by 
O.  W.  H.,  notably  as  to  whether  skidding  is  really  more 
likely  to  occur  when  the  contact  area  is  small,  without  re- 
gard to  its  shape,  and  whether  a  pneumatic  tire  really 
remains  more  steadily  in  contact  with  the  road  than  a  solid 
tire  if  it  is  strongly  inflated.  The  prevailing  opinion  seems 
to  be  that  the  pneumatic  tire  has  this  particular  advantage 
mainly  at  high  speed--which  of  course  is  very  important — 
but  otherwise  only  if  its  flexibility  is  markedly  superior  to 
the  flexibility  of  the  vehicle  springs.  It  may  be  a  question 
if  a  solid  tire  made  of  a  material  whose  resilient  reaction 
were  as  slow  as  that  of  a  cushion  stuffed  with  horsehair— 
a  motcrial  not  yet  invented  so  far  as  tires  are  concerned— 
would  not  have  similar  advantages  at  all  speeds,  with  regard 
to  the  steering  and  the  skidding. 

The  possibilities  in  this  connection  are  as  yet  unexplored 
It  seems  to  have  been  taken  for  grunted  that,  inasmuch  as 
the  prompt  resiliency  of  pneumatic  tires  appears  to  he  a  de- 
sirable feature,  an  equally  prompt  resiliency  must  be  an  ad 
vantage  in  solid  tires,  though  necessarily  of  smaller  range. 
In  reality,  as  the  same  spot  of  the  tire  does  not  strike  again 
till,  say.  120  inches  farther  on  in  the  road,  a  very  much  re- 
tarded resiliency  might  serve  better.  There  seems  to  be  a 
field  for  experiment  and  invention  on  this  line  of  thought 
for  AM.  TYPKS  of  TIRES  -  M.  C.  K. 
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Movement  for  the  Wider  Manufacture 
of  Small  Motor  Ploughs 

EUROPEAN  MARKET  TO  FACILITATE  DEVELOPMENTS 

WITH  several  millions  of  men  and  horses  removed  from 
the  ranks  of  workers,  the  European  nations  will  af- 
ter the  war  experience  a  very  urgent  need  of  motor 
ploughs  and  other  agricultural  motor  machinery,  and  they 
will  draw  as  heavily  as  possible  on  American  supplies  in  these 
lines,  even  to  the  extent  of  placing  their  farm  mortgages 
largely  in  the  hands  of  American  investors.  As  the  demand 
for  self-propelling  machinery  up  to  July  1914  was  limited 
only  by  the  shortcomings  in  construction  which  made  it 
suitable  and  profitable  only  for  very  large  estates,  and  favor- 
able soil  and  surface  conditions,  the  attention  of  designers 
has  been  turned  stiongly  to  the  small  working  unit,  and  a 
large  number  of  motor  ploughs  supposed  to  meet  the  re- 
quirements of  the  farmer  of  moJerate  means  have  made 
their  appearance,  but  with  regard  to  none  of  them  have  de- 
cisively favorable  results  in  practice  been  recorded.  No 
firmly  organized  co-operation  of  constructive  and  agricultural 
insight  seems  to  have  been  effected  anywhere  to  solve  the 
knotty  mechanical  and  economical  problems  involved,  each 
designer  apparently  fancying  that  he  can  strike  o  happy  solu- 
tion alone  with  a  few  picked-up  bits  of  information  with  re- 
gard to  the  many  different  things  which  the  average  farmer 
must  be  able  to  do  with  the  machinery  in  order  to  make  it 
pay,  while  the  farmers  usually  imagine  that  they  ought  to  be 
enabled  to  farm  with  machinery  on  just  the  same  plan  which 
they  have  always  followed. 

The  tendency  toward  the  small  unit  is  illustrated  in  the 
new  Wyles  plough  shown  in  the  accompanying  cut.  It  is 
propelled  by  a  single-cylinder  gasoline  motor  of  8  \  2  hp. 
with  a  two-speed  gearbox.  The  drive  is  by  chain  to  a  jack- 
shrtft  and  from  it  by  sliding  gears  to  the  wheel  shafts. 
Clutches  on  the  latter  permit  either  wheel  to  overrun  the 
other  for  steering  purposes,  or  to  drive  either  wheel  alone 
when  the  other  is  raised.    The  controls  for  these  movements 


Side  and  plan  view*  ot 


are  under  the  left  and  right  plough  handles  when  the  operator 
is  walking.  To  make  one  wheel  run  in  the  furrow  and  the 
other  on  top  of  the  land,  each  wheel  is  mounted  on  a  radial 
arm  capable  of  movement  around  the  driving  pinion. 

The  right  wheel  is  guided  by  means  of  a  handwheel  and 
Kcrew-and-nut  steering  gear.  When  turning  around  at  the 
end  of  a  furrow  the  whole  frame  of  the  machine  must  be 
lifted  on  the  left  side  in  order  to  prevent  the  two  plough- 
shares from  sticking  into  the  ground  while  the  turn  is  made, 
and  for  this  purpose  a  special  lifting  arrangement  has  been 
devised.  It  consists  of  a  double  set  of  ratchet  teeth  on  an 
extension  of  the  radial  arm  carrying  the  left  traction  wheel. 
Two  pawls  are  operated  by  a  single  lever  on  the  plan  that 
when  one  pawl  is  engaged  the  other  is  released.  When  the 
upper  pawl  is  released  the  frame  falls  by  gravity  to  the  re- 
quiied  position,  the  depth  of  the  plowing  being  set  by  the 
handwheel  and  screw  also  used  for  guiding  the  right  traction 
wheel.  At  the  end  of  the  furrow  the  lever  is  thrown  over, 
disengaging  the  upper  pawl,  and  the  pressure  of  the  teeth  of 
the  pinion  engaging  with  the  gear  ring  of  the  traction  wheel 
is  sufficient  to  raise  the  frame,  the  driving  pinion  climbing 
around  the  gear  ring,  while  the  movement  of  the  lever  in 
lemoving  the  upper  pawl  permits  the  lower  one  to  fall  into 
place  and  retain  the  frame  in  its  elevated  position.  Thus 
the  ploughshares  are  lifted  to  the  surface  of  the  ground 
without  stopping  the  machine,  and  then,  by  driving  one  wheel 
alone,  the  plough  is  swung  around  one  wheel  as  a  pivot. 

The  addition  of  a  scat  and  duplicate  controls  for  the 
ploughman  is  an  improvement  devised  for  the  latest  model  of 
this  plough,  which  is  made  by  Wyles  Motor  Ploughs.  Ltd.,  at 
Leeds,  Kngland.— From  Tht  Emjinrrr,  April  16. 

Chemical  Principles  in  the  Protection 
of  Iron  Against  Rust 

rnwo  series  of  experiments  to  determine  the  chemical  influ- 
enccs  affecting  the  corrosion  of  iron  are  recorded  in  the 
Swiss  Uazcitung  for  March  13  and  20  and  establish  the 
possibility  for  improving  the  ordinary  oils  and  paints  em- 
ployed for  rust  protection  considerably 
by  the  addition  of  certain  chemicals. 
Among  the  facts  which  were  found  to 
bear  on  the  subject  were  the  follow- 
ing: 

The  contact  of  iron  with  other 
metals,  especially  copper  and  nickel, 
has  the  effect  of  hastening  and  in- 
creasing the  rust  formation  every 
time  these  metals  cause  a  difference 
in  the  electrical  potential  by  contact 
with  a  liquid. 

Distilled  water  causes  rust  much 
more  readily  than  water  charged  with 
carbonic  acid  or  sea  water. 

All  solutions  of  metallic  salts  have 
one  or  more  degrees  of  strength  at 
which  the  tendency  to  rust  formation 
by  contact  with  it  reaches  maximum 
and  another  degree  beyond  which  this 
influence  is  more  and  more  reduced. 
<Coiifi>ii«d  on  imgi  8.'U)> 
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Railway  Inspection  Car  Follows 

Automobile  Design 


Chassis  of  special  railway  car  for  inspection  work,  transportation  of  labor,  pay  car,  etc.,  which  follows  automobile  practice  In  many 
points  of  design.    Note  the  radiator,  the  four-cylinder  Continental  M  power  plant,  arrangement  of  tanks,  Jaekahaft.  running  board,  etc. 


UNDER  the  stock  name  of  No.  .'15  Railway  Inspection  car 
a  very  interesting  use  of  the  automobile  engine  is  con- 
cealed. This  is  a  motor-driven  car  with  wheels  designed  to 
run  upon  the  standard  gauge  rails  to  take  the  place  of  the 
locomotive  for  special  work  such  as  inspection,  pay  car, 
transportation  of  laborers,  et«. 

4  to  50  Miles  per  Hour 

Speeds  of  from  4  to  50  miles  per  hour  can  be  made  with 
this  car  and,  although  in  general  construction  and  appear- 
ance this  is  strictly  a  railway  car  and  not  an  automobile,  in 
many  respects  the  design  follows  automobile  practice.  Con- 
tinental motors  supply  the  power,  the  model  M  with  the  30- 
horsepower  rating  being  used.  The  motor  drives  through  a 
single-plate  clutch  and  a  three-speed  gearbox  to  a  jackshaft 
by  means  of  bevel  gears.  From  the  jackshaft  the  drive  is 
taken  by  chain  to  each  of  the  rear  wheels,  these  being 
mounted  on  high-duty  Hyatt  roller  bearings  on  the  dead  axle. 
No  differential  is  required  in  work  of  this  kind  and  by  means 
of  a  doubre  bevel  gear  arrangement,  all  speeds  can  be  ob- 
tained in  either  direction  and  the  car  operated  equally  well 
either  way. 

Control  of  Automobile  Type 

As  far  as  the  control  is  concerned  it  is  the  same  as  an 
automobile.  It  is  superior  in  spring  suspension  to  the  usual 
railway  car,  having  a  much  easier  riding  ability,  thus  over- 
coming the  fatigue  generally  resulting  from  long  trips  in 
other  cars  used  for  this  same  purpose.  As  regards  the  body, 
it  is  an  all-weather  proposition  but  for  use  in  warm  days  can 
be  left  open,  giving  a  pleasant  relief  from  the  stuffiness  of 
the  usual  observation  car.  It  has  a  full  standing  roof  and 
closed  ends  with  drop  windows  which  are  very  low  to  allow 
a  clear  view  of  the  track.  The  sides  are  semi-inclosed  and 
with  the  side,  curtains  pulled  down  an  entirely  closed  body 
for  winter  travel  is  provided.  There  are  two  doors  on  each 
side,  and  eight  seats  each  independent  and  swiveled  so  that 
they  can  be  swung  in  any  direction  permitting  observation 
on  all  sides  of  the  car  and  facilitating  conversation. 

The  utility  and  economy  of  this  type  of  car  can  be  ap- 


preciated when  it  is  considered  that  such  trips  are  usually 
made  by  special  trains  or  at  least  in  a  special  car  attached 
to  a  regular  train.  Under  such  circumstances  the  officials 
are  not  free  to  stop  at  any  or  all  points  where  they  might 
desire  and  so  are  kept  from  getting  into  close  touch  with 
the  different  problems  on  their  roads.  This  type  permits 
them  to  run  between  trains  and  to  stop  at  bridges  for  in- 
spection. In  fact,  its  usefulness  is  unlimited  in  this  respect 
as  starting  and  stopping  does  not  interfere  with  the  regular 
schedule  of  any  train. 

The  field  which  is  now  open  for  this  type  of  car  should 
be  good  in  view  of  the  tendency  of  the  railroads  at  the 
present  time  to  have  their  officials  get  as  closely  in  touch 
as  possible  with  the  details  of  the  different  lines,  to  say 
nothing  of  the  other  usol;  for  the  machine. 


Railway  Inspection  and  work  ear  complete.  Note  the  side  doors, 
of  which  there  are  two  on  each  side,  and  fender  In  front.  The  car 
Is  designed  for  speeds  of  4  to  50  miles  per  hour,  having  a  regular 
automobile  type  three-speed  gearbox.  The  eight  seats  are  inde- 
pendent and  swiveled,  permitting  them  to  face  in  any  direction. 
Side  curtains  make  It  possible  to  completely  inclose  the  car 
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Superior  Ford  Radiator 

AV-TYPE  RADIATOR  suitable  for 
Ford  cam  is  shown  in  the  ac- 
companying illustration.  This  is 
guaranteed  for  1  year  and  is 
claimed  by  the  maker  to  give  double 
cooling  efficiency,  to  prevent  boiling  over, 
to  save  fuel  and  oil  and  to  increase 
power.  With  extending  starting  crank 
included  this  radiator  sells  for  $34.70  in 
brass  finish  and  for  $38  in  German 
silver.  In  conjunction  with  this  radiator 
is  offered  the  Ford  streamline  hood 
shown  in  the  same  illustration  which 
tapers  to  the  top  of  the  wood  dashboard 
and  also  tapers  at  both  sides.  It  has  a 
separate  hood  rest  ready  to  screw  on  the 
dash.  There  are  no  exposed  hinges  on 
top,  preventing  rain  from  penetrating 
the  hood.  The  four  hood  hooks  on  the 
wood  ledge  hold  the  new  hood  tightly  in 
place.  There  are  seven  louvres  or  ven- 
tilator gills  on  each  side,  allowing  the 
heated  air  to  escape  from  the  motor. 
This  hood  can  be  used  in  combination 
with  the  standard  Ford  radiator  or  with 
the  V  type  already  described.  It  sells 
for  $8. — Superior  Lamp  Mfg.  Co..  New- 
York  City. 

N'oxal  Shock  Absorber 

Acting  on  the  principle  that  a  shock 
absorber  must  have  a  guide  at  the  top 
and  bottom  of  the  shaft,  the  Noxal,  shown 
in  the  accompanying  illustration,  has  a 
bottom  guide,  or  bearing  of  bronze  and 
dry  graphite,  1  inch  lang  and  3-4  inch  in 
diameter,  while  the  top,  or  plunger, 
guide  is  3-4  inch  high  and  2  3-4  inches 
in  diameter.  These  bearings  are  designed 
to  insure  long  wear  and  a  straight 
spring  action  at  all  times,  eliminating 
side  pull,  rub  or  tipping.  The  springs 
used  in  the  device  are  stiff  enough  for  a 
heavy  load,  at  the  same  time  sensitive 
to  the  least  vibration  from  road  irregu- 
larities. Springs  are  of  vanadium  steel 
while  the  yoke  coupling  and  plunger  rod 
are  forgings.  The  plunger  rod  itself  is 
3-4-inch  in  diameter.  The  case  or  cover 
of  the  absorber  is  of  steel  3-32  inch  thick, 
the  entire  device  being  2  3-4  inches  in 
diameter  and  5  inches  long.  Each  pair 
is  packed  with  fittings  for  cars  with 
springs  from  1  3-4  to  2  1-4  inches  wide 
and  shackle  bolts  from  1-2-  to  5-8-inch  in 
diameter.  No  filing,  fitting  or  machine 
work  is  required  in  applying  the  device, 
which  is  designed  for  cars  weighing  from 
2,600  to  3,800  pounds.  This  type  sells  for 
$10  per  pair. 

The  Noxal  absorber  for  Ford  cars  is 
different  in  design  from  that  already  de- 
scribed but  the  same  materials  and  work- 
manship are  employed.  Like  the  larger 
type  these  are  finished  in  two  coats  of 
hard  black  enamel.  The  Ford  type  sells 
for  $8  per  set  of  four. — The  Noxal  Co., 
Chicago,  III. 

Heinze  Magneto  Horn  for  Fords 

An  electric  horn  which  operates  on 
the  current  generated  by  a  Ford  flywheel 
magneto  is  shown,  not  the  least  of  its 
interesting  features  being  the  low  price 
at  which  it  is  sold.  It  is  of  the  vibrator 
type,  the  diaphragm  being  set  in  motion 


Hcl.ijr  magneto  horn  for  Ford  car* 


E«Ui.»r  autf  section  of  Noxal  shock  abaorber. 
A  special  type  Is  also  made  for  Fords 


'1 


Improved  type  of  Fisher  generator 


by  the  action  of  an  armature  nw« : 
electro  magnets,  designed  especially  Ik 
the  Ford  magneto  current.  The  ribriiir 
points  are  of  tempered  tool  steel. 

A  peculiarity  of  the  horn  is  that  ■> 
diaphragm  is  of  aluminum,  which  of- 
fers advantages  in  that  it  it  light  mi 
permits  extremely  rapid  vibration,  and s 
proof  against  rust.   The  bell  ii  of  bran. 

An  extremely  convenient  arranger.' 
is  the  adjustment  by  means  of  which  il» 
horn  is  regulated  to  give  the  best  renii 
with  the  particular  magneto  from  wtid 
it  derives  its  current  The  adjuitaer 
operates  on  the  vibrator  and  ii  control 
by  a  milled  head  at  the  rear  of  the  mat 
inclosing  the  mechanism.  By  me*' 
turning  this  milled  head  one  way  or  is* 
other  while  the  engine  is  running  and  the 
horn  button  is  pressed  the  tone  nr  > 
regulated  until  it  is  at  its  best. 

The  outfit  consists  of  the  horn,  bur 
and  flexible  cord  for  carrying  the  cn 
rent     The  method  of  installation  '» 
simple,  the  horn  being  mounted  thtr? 
desired,  the  button  clipped  to  the  itetr 
ing  column  or  wheel,  one  wire  att»:k«! 
the  magneto  terminal  at  the  top  of  tit 
transmission  case  and  the  other  •rroundrd 
to  any  part  of  the  frame  or  underar.tr: 
on  the  side  of  the  transmission  case.  IV 
horn  sells  for  (3.50.  —  Heinw-  F 
Co.,  Lowell,  Mass. 

Improvements  in  Fisher  Generator 

The  latest  Fisher  generator  i»  rt<  a.: 
ferent  in  principle  from  the  type  mior 
by  the  producers  for  over  S  year*  put 
but  it  has  a  variety  of  small  changes  tr 
detail  that  make  for  convenience.  F«r 
instance,  much  weight  has  been  ant 
the  generator  now  being  only  21  ptsr-k 
and  the  brushes  are  placed  so  that  thr- 
eat! be  taken  out  and  replaced  with  grot 
ease.  The  complete  lighting  ooUit  n« 
costs  $37.50.  Also  the  output  hat  hjf 
increased  being  now  10  ampere*.  Tbe 
Fisher  machine  is  of  the  inherent  rerv 
lation  type  and  strongly  (ronstrsttei 
while  its  manufacturers  speeialiie  on  thr 
production  of  outfits  to  attach  to  aw 
ard  cars  of  old  patterns.  From  &<> 
can  be  obtained  lighting  sets  to  fit  OiW; 
land,  Ford,  Cadillac,  Huproobik  r 
R.  C.  H.  cars  of  sundry  nwdehv-f 
Electrical  Works,  Detroit,  Mich. 

Portable  Hand  Lamp 

This  is  a  very  simple  form  of  baK 
lantern  that  derives  its  supply  of 
rent  from  any  ordinary  type  of  at)  •' 
and  will  clip  on  the  top  of  a  numt*'  ■ 1 
cell  of  any  make.  It  is  of  no  import** 
what  form  of  end  the  central  carbon  pw 
of  tho  cell  may  have,  as  the  lar.te- 


Two  Superior  products  for  Ford  cars.    Left.  V — radiator  and  right,  tapered 
rray  be  uaed  In  conjunction  or  aeparately 
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Meteor    portable    hand  lamp 

adjustable  to  suit  any  sort.  For  use  in 
the  parage  an  electric  torch  is,  of  course, 
much  to  be  preferred  to  an  oil  lamp  and 
this — known  as  the  "Meteor" — seems  to 
l>e  ideally  simple.  The  advantage  of  be- 
ing able  to  use  any  kind  of  cell  instead  of 
a  special  sort  is  obvious. — Stewart-Skin- 
ner Co.,  Worcester,  Mass. 

Several  Paro  Products 

The  accompanying  cut  of  the  Illinois 
valve  remover  shows  it  in  action  and 
gives,  an  excellent  idea  of  its  simplicity 
and  ease  of  operation.  This  device  can 
t<e  operated  with  one  hand  and  the  two 
adjustable  jaws  enable  the  worker  to  re- 
move valves  from  the  most  inaccessible 
location.  It  compresses  and  retains  the 
valve  spring  in  position  until  the  valve  is 
replaced.  Two  features  which  will  ap- 
peal to  the  car  owner  are  that  its  action 
is  not  only  easy  and  quick  but  it  prevents 
tolling  the  hands.    It  sells  for  $1. 

Another  product  of  the  Paro  company 
is  the  Fosnacht  valve  reseater  which  is 
<lesigned  to  cut  a  new  seating  surface  on 
the  old  valve  and  its  seat  just  as  was 
done  when  the  motor  was  machined  at 
the  factory.  The  chief  advantages  in  the 
OM  of  the  instrument  are  said  to  be  the 


Illinois  valve  remover 


preservation  of  the  true  angle  and  the 
unusual  rapidity  of  operation,  it  being 
stated  that  a  new  seat  can  be  given  the 
valve  by  three  turns  of  the  tool.  Reamers 
sell  at  $4  and  $(>  and  special  sets  for  re- 
pair shops  are  offered  at  $.'<0,  these  being 
designed  to  provide  a  tool  for  every  type 
and  size  of  engine  that  may  come  into 
the  shop. 

Klearglow,  also  produced  by  the  Paro 
concern,  is  a  one-piece  all-glass  device 
for  diffusing  the  light  of  the  headlamp, 
the  surfaces  of  which  it  is  composed  aie 
corrugated  and  arranged  so  that  the 
light  is  softened  and  clarified  and  the 
dangerous  glare  is  eliminated.  The  de 
vice  is  said  to  eliminate  the  glare  with- 
out in  any  way  reducing  the  volume  of 
light  cast  by  the  lamp. —  H.  G.  Paro, 
Chicago,  111. 

Automatic  Safety  Switch 

Fuses  in  an  automobile  lighting  cir- 
cuit are  always  a  possible  source  of 
trouble,  though  they  happen  very  seldom. 
Their  purpose  is  to  prevent  the  wires 
in  the  circuit  from  being  overloaded  and 
they  are  a  great  safeguard.   The  trouble 


Hartman  automatic  aafety  switch 

comes  when  some  accident  causes  a  short 
circuit,  a  rush  of  current  and  a  "blow." 
It  is  then  necessary  to  replace  the  fuse 
by  a  new  one,  after  locating  and  curing 
the  fault.  Thus  spare  fuses  have  to  be 
carried,  as  it  is  extremely  dangerous  to 
cut  out  a  fuse  by  wiring  it  up  with  a  bit 
of  copper  as  is  often  done  in  emergency 
when  no  spare  fuse  is  available.  The 
Hartman  automatic  switch  is  a  simple 
mechanical  device  which  automatically 
switches  off  any  circuit  if  the  current  in 
it  exceeds  the  safe  amount,  It  is  op- 
erated by  a  small  electro-magnet  that 
pulls  the  contacts  apart  directly  the  cur- 
rent becomes  too  strong.  Thus  it  is  as 
effective  as  the  fuse,  while  no  part  of  it 
burns  out  to  give  the  break  in  the  cir- 
cuit. All  sorts  of  units  are  made  from 
a  single  switch  to  gang  switches  that 
can  control  every  circuit  on  a  car  and 
the  prices  naturally  vary  a  good  deal.  A 
single  unit  costs  $1.50  with  face  plate 
for  attaching  it,  and  a  four  switch  plate 
costs  $5.50.  Automatic  starter  switches 
and  ignition  switches  are  also  made  by 
the  same  firm. —  Hartman  Electrical 
Mfg.  Co.,  Mansfield,  O. 

Safety  Hand  Lantern 

The  feature  of  the  Federal  electric 
hand  lantern  is  that  it  casts  no  shadow 
on  the  ground  beneath  it.  Instead  of 
having  the  lamp  at  the  top  with  a  solid 
base  beneath,  it  has  an  open  foot  con- 
sisting of  a  ring  and  four  legs,  so  that 
the  light  is  strong  immediately  under  the 
hand  of  the  person  carrying  it  as  well  as 


Federal  safety  hand  lantern  which  caatt  no 
ahadow  on  the  ground  beneath  It 

spread  all  around.  It  is  fed  with  current 
from  a  special  dry  cell  that  is  easy  to 
replace,  and  clips  are  supplied  to  fasten 
the  lamp  to  the  running  board  of  the  car. 
It  is  very  compact  when  folded  and  the 
lamp  bulb  is  well  protected,  while  there 
is  a  space  inside  the  dry  cell  where  a 
spare  bulb  can  be  put.  The  price  of  the 
lantern  is  $4.50.  A  vertical  pattern  of 
hand  lamp  with  a  conical  reflector  top 
and  both  swinging  and  fixed  handles  is 
sold  for  $2. — Federal  Sign  System,  Chi- 
cago, III. 

Manual  Air  Valve 

The  Stewart  gasoline  saver  is  a  simple 
little  fitting  for  attachment  directly  to 
the  intake  manifold.  As  can  be  seen 
from  the  drawing,  it  is  a  length  of  tube 
threaded  at  one  end  and  drilled  with 
a  series  of  small  holes.  Inside  there  is 
a  piston  which  motor  suction  tends  to 
draw  down  to  the  bottom  of  the  tube,  so 
closing  all  the  little  holes,  but  a  wire 
control  carried  to  the  steering  post  al- 
lows the  piston  to  be  drawn  back,  so 
uncovering  one  or  more  holes  and  letting 
air  into  the  manifold.  The  device  is 
the  extreme  of  simplicity  and  could  not 
fail  to  prove  its  ability  to  save  fuel  if 
used  by  the  driver  in  an  intelligent  way. 
A  manual  device  is  preferred  by  most  ex- 
perts to  an  automatic,  because  they  en- 
joy using  it,  but  this  is  so  simple  that  it 
should  appeal  to  the  least  expert,  too,  as 
there  is  nothing  to  be  learned  or  under- 
stood about  it,  The  price  is  $5  for  the 
small  size  and  $6  for  a  larger  pattern. — 
Alfred  C.  Stewart  Machine  Works,  Los 
Angeles,  Cal. 


Stewart   manual   air  varve 
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American-Made  Chassis  Lead  in  Aus- 
tralian Trade 

United  States'  Share  of  Commonwealth's  1914  Imports  $2,154,420— Gain  of  $468,- 
350  Over  1913— United  Kingdom's  Share  $2,152,330,  or 
Only  $2,090  Less  Than  That  of  U.  S. 


IMPORTS  of  American-made  auto 
mobiles  and  trucks  into  the  Com- 
monwealth of  Australia  are  yearly 
making  great  strides  and  have  gradually 
caught  up  to  and  passed  those  of  their 
rival,  the  United  Kingdom,  which,  on  ac- 
count of  the  war,  has  curtailed  its  ship- 
ments into  that  country  and  has  thus 
lowered  its  export  figures  there.  The 
latest  statistics  show  lurgc  increases  in 
all  departments  for  the  United  States, 
the  most  marked  being  those  in  chassis, 
This  country  in  19H  exported  to  the 
Commonwealth  chassis  amounting  in 
value  to  $'2,154,420,  an  increase  of  S4GS.- 
350  over  l'JIS.  The  United  Kingdom  ex- 
ported chassis  amounting  in  value  to  $2,- 
152,:«0,  just  $2.0l»0  lower  than  the  fig- 
ures from  the  United  States.  Incidentally, 
this  is  the  first  time  that  the  United 
States  chassis  exports  have  been  greater 
than  those  of  the  United  Kingdom. 

U.  S.  Chassis  Gain 

Imports  of  chassis  into  the  six  slate* 
of  the  Commonwealth  from  the  United 
States,  showed  gains  in  each  for  1014. 
New  South  Wales  led  with  $797,075  with 
Queensland  second  with  $470,fi20.  From 
latest  reports  it  is  shown  that  79  per 
cent,  of  the  cars  sold  in  those  states  have 
gone  into  the  country  districts  where 
farming  and  pasturage  constitute  the 
chief  occupations.  With  this  class  of 
population  purchasing  practically  80  per 
cent,  of  the  cars,  it  is  not  surprising  that 
the  low-powered  and  medium-priced  cars 
should  lead. 

New  South  Wales  also  led  in  chassis 
imports  from  the  rest  of  the  world,  the 
amount  being  $2  U!<,»;2:>.  over  one-third 
of  the  total,  which  amounted  to  $fi,748,92.7i 
compared  with  $«>,667,750  in  lUlli.  This 
state  also  led  in  body  imports,  which 
amounted  to  jr.i2.fi20,  compared  with 
$170,725  in  1913.  Victoria  was  second  in 
point  of  chassis  and  bodies,  her  chassis 
imports  amounting  to  $2,148,540  and  her 
body  imports  to  $10ti,'-"V>.  Queensland 
was  third,  chassis  imports  amounting  to 
SH71.H40  and  body  imports  to  $215,600. 

Queensland  showed  the  largest  in- 
crease in  imports  of  American-made  au- 
tomobiles Bnd  trucks  with  New  South 
Wales   second.     The    1914    increase  of 


Queensland  was  $Kil,i:i0  and  that  of 
New  South  Wales,  $133,915-  * 

All  of  the  stutes.  with  the  exception 
of  Victoria,  showed  large  increases  in 
their  total  chassis  imports.  New  South 
Wales  led  with  a  gain  of  $1X3,810  over 
1913  and  Queensland  came  second  with 
a  gain  of  $101,845.  Victoria's  drop  was 
$235,125. 

Canada  Well  to  I  he  Front 

Though  the  United  States  showed  the 
largest  export*  to  the  Commonwealth  and 
also  the  largest  gains. 


close  second  in  the  latter.  It  might  be 
added,  however,  that  the  Canadian  im- 
ports were  principally  made  up  of  Fords 
from  the  Walkerville  factory.  The 
United  Kingdom,  which  was  second  in 
value  of  imports,  fell  way  below  its  1913 
imports,  just  $278,980.    This  was  due  to 


the  concentration  of  all  its  truck  manu- 
facturing for  war  purposes.  The  manu- 
facture of  automobiles  has  also  been 
turned  to  war  purposes. 

A  Fifty-Fold  Increaae  Since  1909 

American  automobile  and  truck  im- 
ports into  Australia  since  1909  have 
amounted  to  more  than  $10,000,000. 
From  the  figure  of  $50,625  in  1908,  this 
value  has  risen  to  $2,707,780  in  1914.  or 
nearly  fifty  times  its  magnitude.  This 
country  as  an  automobile  buying  terri- 
tory, has  made  most  astonishing  head- 
way in  the  last  5  years.  Agriculture, 
mining  and  a  variety  of  industries  make 
that  country  a  territory  of  considerable 
buying  power.  That  the  automobile  in- 
dustry is  getting  its  share  is  manifested 
in  the  importation  of  $7,930,465  worth  of 
chassis  and  bodies  in  1914. 


Motor  Track  Chassis  and  Bodies  and 
ported  into  Australia  in  1914 

CHASSIS   FOR   AUTOMOBILES  ANO  TRUCKS 
Queeni 
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BODIES   FOR    AUTOMOBILES    ANO  TRUCKS 
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H„l  »7i 

575.165 

I'nlitd  KiM«.i.im 
\r»  Zealand  ... . . 

<  jii  ,•!.»   

Ili- 1. "ii  in   

haute   

<'.,rm-,"> 

VrtlirrUnali   

Switzerland  ....... 

I  s 


MOTORCYCLES,  ETC. 
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Chassis  Construction 

IS  the  structural  chassis  design  of  today  a  scientific 
solution  of  the  problem  of  stress  on  the  various 
component  parts,  or  is  it  a  development  which  still 
shows  traces  of  an  ancestral  horse  vehicle?  If  it  is 
the  latter,  there  is  hardly  any  doubt  but  what  a 
scientific  solution  of  the  chassis  problem  will  make 
important  changes  in  practice.  If  the  automobile 
chassis  is  merely  a  descendent  from  the  frame  work 
of  the  horse-drawn  vehicle  it  would  be  beyond  the 
realm  of  possibility  that  its  structure  would  be  the 
same  were  it  approached  by  a  bridge-designer,  for 
instance,  who  had  never  seen  the  working  drawing 
of  either  a  horse-drawn  vehicle  or  an  automobile. 

Very  few,  if  any,  automobile  engineers  have  seen 
an  actual  stress  sheet  such  as  is  common  in  bridge 
practice  worked  out  for  an  automobile.  Yet,  cer- 
tainly as  regards  its  static  loads  and  many  of  the 
dynamic  stresses,  the  bending  moments,  sheering 
stresses,  etc.,  are  well  within  the  possibility  of  cal- 
culation. The  question  is  if  the  disposition  of  the 
material  is  the  same  in  present  design  as  it  would  be 
were  it  worked  out  to  meet  the  conditions  of  a  care- 
fully worked-out  stress  sheet. 

If  the  material  which  is  added  for  the  sake  of 
beautifying  the  chassis  can  be  utilized  in  such  a  way 
as  to  be  a  part  of  its  structure  the  result  is  almost 
bound  to  be  a  lighter  vehicle  than  when  the  beauti- 
fying material  is  added  after  the  structure  has  been 
completed.    Furthermore,  if  this  could  be  done  it 


would  eliminate  to  a  large  extent  the  use  of  the 
lighter  sheet  metal  parts  and  consequently  eliminate 
one  of  the  big  factors  for  producing  noise  in  a  car 
which  has  seen  a  limited  amount  of  service.  It  is 
not  altogether  possible  that  the  methods  used  in 
bridge  design  could  be  transferred  immediately  to 
automobile  practice,  because  there  are  certain  de- 
mands which  must  be  met  in  the  way  of  the  location 
of  the  center  of  gravity  and  in  appearance.  There 
are,  however,  parts  where  bridge  practice  could 
probably  be  employed  to  great  advantage  by  permit- 
ting a  scientifically  disposed  mass  of  material  to  per- 
form duties  which  would  be  beyond  the  strength  of 
material  not  so  carefully  arranged.  For  example, 
considering  pure  sagging  stresses,  the  modulus  of  a 
section  through  the  car  frame  would  be  the  deciding 
factor.  Therefore  in  deciding  the  bending  moment 
this  naturally  would  depend  to  a  large  extent  on  the 
material  furthest  removed  from  the  center  of  the 
car.  The  location  and  arrangement  of  bends  in  the 
frame  members  and  cross  members  are  factors  which 
have  an  all-important  bearing  on  weight  and 
strength. 

19  16  Motors 

THOUGH  the  motor  manufacturers  are  keeping 
information  regarding  their  plans  for  1916 
very  much  in  the  background,  enough  leaks  out  now 
and  then  to  show  that  the  promise  of  the  1915  de- 
signs is  likely  to  be  fulfilled.  That  is  to  say  the 
maximum  crankshaft  speeds  will  be  higher  than 
ever  and  the  engines  will  be  set  so  that  the  highest 
horsepower  is  attained  at  greater  crankshaft  speeds 
than  heretofore. 

Just  at  present  it  is  to  be  observed  in  the  conver- 
sation of  engineers  at  informal  gatherings  such  as 
always  follow  S.A.E.  meetings  and  the  like,  that 
the  high-speed  four,  the  high-speed  eight  and  the 
twelve  are  all  expectations.  That  is  to  say  1916  is 
expected  to  produce  many  small  fours  of  fairly  high 
power  and  low  gearing.  Eights  are  expected  to 
increase  in  numbers,  and  twelves  to  make  their  bow, 
while  it  is  beyond  all  doubt  that  at  least  one  of  the 
largest  firms  of  motor  makers  has  a  twelve  prac- 
tically ready  for  whoever  may  want  it. 

Apart  from  this,  however,  which  is  more  or  less 
common  gossip,  there  is  a  good  number  of  men  who 
consider  that  the  light,  high-speed  six  has  never 
had  a  proper  chance  to  show  its  capabilities,  and 
when  many  of  the  engineers  are  agreed  on  a  point 
like  this  it  is  safe  to  argue  that  several  makers  at 
least  will  come  along  with  a  six  of  high  volumetric 
efficiency.  There  seems  general  agreement  that  the 
day  of  the  large,  slow-speed  six,  giving  its  full  power 
at  1,200  to  1,500  revolutions  is  doomed,  that  the 
motors  with  more  than  six  cylinders,  or  the  light 
high-speed  six  will  oust  it  from  the  position  it  has 
held  so  long.  This  means  that  every  motor  manu- 
facturer is  working  up  the  power  per  cubic  inch 
and  this  will  undoubtedly  lead  to  considerable 
changes  in  detail  design.  This  fall  will  surely  see 
the  introduction  of  a  great  many  interesting  devel- 
opments in  the  internal  economy  of  American  auto- 
mobile engines. 
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Forty-One  Cars  Will  Start 

in  Indianapolis  Trial  Heats 

Two  of  Four  Sunbeams  Entered  Only  Ones  with  Six- 
Cylinder  Engines — Ten  Foreign  Entries — Prizes  Total 

$52,300— Bugatti  Only  Car  with  300-Inch  Displacement 


Iniiianapous,  Ink.,  May  4—  Kntries 
for  the  next  Indianapolis  500-mile  race 
on  May  29  have  closed  with  forty-one 
cars  registered.  The  name  of  Rene 
Thomas  will  not  be  found  among  the 
starters.  Thomas,  after  cabling  his 
entry  to  the  speedway  management  early 
in  the  spring,  found  it  impossible  to  in- 
terest the  Delage  factory  in  loaning  him 
a  car,  because  of  the  war,  and  finally, 
though  he  tried  until  the  last  minute, 
failed  to  raise  enough  capital  to  buy  the 
machine. 

Looking  over  the  list  of  entries, 
marked  variations  in  motor  si7.es,  etc., 
are  seen ;  for  instance,  the  Cornelian, 
which  will  be  driven  by  Chevrolet,  has 
a  piston  displacement  of  only  10H  inches, 
the  smallest  car  in  the  race,  both  in  the 
latter  respect  and  also  in  weight,  this  be- 
ing only  1,000  pounds.  The  other  ex- 
treme in  respect  to  piston  displacement  is 
Oldfield's  Bugatti  with  :i00  inches.  The 
heaviest  car  in  the  race  is  Cino,  driven 
by  McNay,  with  a  weight  of  2,450  pounds. 

Despite  the  sire  of  the  entry  list,  some 
slight  disappointment  comes  with  the 
knowledge  that  no  name  of  a  previous 
winner  appears.  Harroun,  who  finished 
first  in  1911;  Dawson,  1912  winner; 
Goux,  1913  hero;  and  Thomas,  who  came 
in  first  last  year,  all  are  missing. 

T«n  Foreign  Entries 

There  are  ten  foreign  entries,  repre- 
senting five  manufacturers.  Four  of 
these  are  Sunbeams;  three  are  Peugeots; 
one  a  Bugatti;  one  a  Mercedes;  and  one 
a  Delage.  America  is  even  better  repre- 
sented. In  the  list,  there  are  the  prod- 
ucts of  half  a  dozen  American  factories. 
Also,  there  is  the  usual  number  of  more 
or  less  mysterious  American  entries,  the 
list  this  year  revealing  twelve  makes 
that  have  been  kept  under  cover  until 
the  last  minute. 

Just  which  of  the  forty-one  entries  ac- 
tually will  start  in  the  race  is  prob- 
lematical and  will  not  be  known  until 
after  the  speed  trials  on  May  20,  21  and 
22.  On  these  days  the  ears  will  be  put 
through  their  paces  in  the  inverse  order 
of  their  entry  and  to  be  eligible  to 
start  they  must  show  a  speed  of  80  miles 
an  hour  for  one  complete  lap  of  the  2  1-2- 
mile  course.  As  if  more  than  three  cars 
of  any  one  make  are  entered  only  the 
fastest  three  can  start,  one  of  the  Sun- 
beams surely  will  go.  Only  thirty-three 
cars  will  be  permitted  tn  start.  The 
cars  are  to  be  numbered  according  to 


the  speed  they  show  in  the  preliminary 
trials,  the  fastest  car  receiving  No.  1  and 
starting  next  the  pole. 

In  order  to  make  identification  easy, 
each  car  is  to  be  painted  according  to 
the  International  method.  That  is,  Ger- 
man cars  will  bo  white;  Belgian,  yellow; 
French,  blue;  English,  green;  Italian, 
red;  and  American,  red  and  white.  The 
make  of  car  and  not  the  nationality  of 
the  driver  will  determine  the  colors. 

As  compared  with  previous  500-mile 
races,  this  year's  race  is  at  present  on  a 
par  with  the  first  event  staged  in  1911. 
For  that  race  there  were  forty-one  start- 
ers, the  largest  in  the  history  of  500-mile 
races.  The  following  year,  twenty-four 
cars  came  to  the  line,  this  being  the 
smallest  number  to  start.  In  1918  then- 
were  twenty-seven  starters  and  last  year 
thirty  drivers  fnced  the  starter. 

Many  Well-Known  Names 

Even  though  there  are  no  previous 
winners  entered,  the  entry  list  contains 
many  names  which  have  become  well- 
known  to  racing  enthusiasts.  For  ex- 
ample, there  is  DePalma  and  his  Mer- 
cedes; neither  Carlson  nor  Rickenbacher 
of  the  Maxwell  team  need  any  introduc- 
tion to  racing  fans;  Chassagne  and  Coat- 
alen,  the  Sunbeam  team,    are    new  to 


American  racing,  but  both  have  enviable 
records  abroad;  Chevrolet  has  not  been 
seen  at  the  wheel  of  a  racing  car  since 
his  last  appearance  in  a  Vanderbilt  race 
on  Long  Island,  though  his  name  and 
his  prowess  nevertheless  are  familiar; 
everyone  knows  Pullen,  Mercer  pilot,  for 
who  could  forget  his  memorable  and  rec- 
ord-smashing Grand  Prize  victory? 
Resta,  too.  has  carried  off  a  Grand  Prize, 
to  say  nothing  of  a  Vanderbilt  and  for- 
eign trophies  too  numerous  to  mention; 
and  there  are  the  Bergdoll  brothers;  Ni- 
krent,  the  veteran  Barney  Oldfield. 
Hughie  Hughes,  Neil  Whalen.  Grant, 
twice  Vanderbilt  Cup  hero,  Burman  nnd 
Chas.  Keene,  all  of  whom  have  made 
names  for  themselves. 

Of  the  American  cars,  probably  the 
three  Porter-Knights'  which  are  desc  ribed 
and  illustrated  in  this  issue,  will  attract 
as  much  attention  as  any  for  this  is  the 
first  time  that  a  team  of  specially-built. 
Knight-motored  cars  has  entered  on 
American  soil.  These  cars  are  wonder- 
ful  creations,  as  is  revealed  by  their 
horsepower  curves— 122  horsepower  at 
nearly  4,000  r.p.m.— and  their  speed  on 
the  road;  one  has  made  over  100  mile- 
an  hour  in  practice.  Then  there  are  the 
Maxwells,  a  doughty  team;  the  StuU 
cars,  the  Duesenbergs,  and  the  Mercers. 

The  speed  that  will  be  made  is  highly 
problematical  though  there  is  reason  to 
believe  that  old  records  may  go  by  the 
board  despite  the  fact  that  the  piston 
displacement  this  year  has  been  set  at 
300  cubic  inches.  In  1911,  Ray  Harroun. 
in  a  Marmon,  won  the  first  race  at  an 
average  speed  of  74.8  miles  an  hour. 
Dawson  averaged  78.72  miles  an  hour  the 
next  year  with  a  National:  and  in  1913 


Lint  of  Entries  for  Indianapolis  300-Mile  Race 


Car 
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Portrr  Knight 

Scoring   

Sunbeam  ...  . 
Sunbeam  .... 
Cino-Puict-n.  . . 
Hurmati 

Hi 


Driver        (  ylm.ler. 

.  Carlxm    4 

.  K.ckenbachct    .  * 

!  t»  Palma  .....  4 

.  Coatalcn   -  4 

.  I  hasxagne    .....  4 

Itrown    .  4 

Allrv    « 

(TDonnell    ■» 

    4 

Chevrolet    -1 


.1.  I* 


t 

4 
- 

4 

4 

OWhcM    4 

.  Ilaupt    4 

.     4 

.Hughe*    4 


K  »eri(.|0|l. 
.1    Merg-MI  . 

1'ullen   

.Ruckxlall  ... 
.Nikrent 


M,ilf..r.|   

i'tw>   

K1em.nl   

Mai.   

Sh.mlv.ft,  Spec. 
Hal,    >:.e, ,.,! .  . 


lira  HI    6 

I.imherg    6 

Cox    J 

Mtirman   .   4 

.trrr    4 

Mill  ford    ,  .4 

McNay    4 

Klein    4 

Maia    « 

l«h    ....  4 


R..rc  ft 

Si-. .lie 

.3.8  »  6  8 

y»  x  6  « 

J.»  x  6  8 

:  -  r  '• 

4  x6 
4  x  t 
4  x 

"... 
4    X  6 

.1  S  >6.i 

Jmi! 

.V*  X  6  S 

3  7  «M 
.1.1  x  6  1 
.:  x  ..  I 

4  x  5  9 

4  >Sr' 

y.»  x  6  K 

3  8  x  6  8 
.1.8  X  6  8 

■  V  ,  '  '. 

4  x  $.9 
4.3  I  S  i 

■  •-  ,  I.  ! 
.1  B  X  6  1 
:  .•    .  -  1 

4  X  6 

3.2  ■  5.« 
3.2  x  5.9 
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Cleveland  Police  and  Offending 

Automobilists  Start  Anew  May  1 

Offenses  After  That  Date  Considered  as  First  -$25 
a  Car  for  Bond  on  Second  — Headlight  Rule  Strict 

Studebaker  Declares  First  5 ''(  Common  Stock  Dividend 


Jules  Goux,  with  a  Peugeot,  averaged 
75.92  miles  an  hour.  In  the  last  event, 
Rene  Thomas,  at  the  wheel  of  a  Delage, 
turned  the  500  miles  at  an  average  rate 
of  82.47  miles  an  hour. 

Frizes  Over  $52,000 

There  will  be  $50,000  in  cash  prizes 
from  the  Indianapolis  Speedway  manage- 
ment to  be  divided  up  in  ten  portions  as 
follows:  first,  $20,000;  second,  $10,000; 
third,  $5,000;  fourth,  $.1,500;  fifth, 
$3000;  sixth,  $2,200;  seventh,  $1,800; 
eighth,  $1,600;  ninth,  $1,500,  and  tenth. 
$1,400. 

The  Bosch  Magneto  Co.,  New  York 
City,  follows  its  custom  of  past  years, 
offering  cash  prizes.  It  will  award  $1,000 
in  prizes  to  cars  using  its  magneto  and 
$300  to  cars  using  Bosch  plugs  and  mag- 
neto as  well.  The  winner  using  the 
Bosch  magneto,  will  receive  $500,  second 
will  receive  $300  and  third,  $200.  The 
first  three  winners  using  both  Bosch 
plugs  and  magnetos,  will  each  receive 
$100. 

The  Emil  Grossman  Mfg.  Co.,  New 
York  City,  is  offering  a  cash  prize  of 
$1,000  to  the  winner  of  the  race.  The 
award  is  conditional  on  Red  Head  spark 
plugs  being  used  exclusively. 

Slide  to  Judge  Automobile  Exhibits  at 
Exposition 
New  York  City,  May  4— A.  J.  Slade, 
consulting  engineer  of  this  city,  has  been 
selected  as  one  of  the  committee  to  pass 
on  the  automobile  exhibits  at  the 
Panama-Pacific  Exposition  and  left  for 
the  Pacific  Coast  last  week. 

Saxon  Travels  4.642  Miles  in  30  Days 
New  York  City,  May  5 — A  Saxon 
roadster  has  completed  its  30-day  run 
between  New  York  City  and  Albany, 
covering  a  distance  of  4,642  miles  in  that 
time.  Each  day  it  made  a  one-way  trip, 
covering  over  154  miles.  The  car  was 
a  stock  model  and  averaged  better  than 
31  miles  to  the  gallon  of  gasoline;  75 
miles  to  the  pint  of  oil.  The  operating 
cost  was  1-2  cent  a  mile.  The  car  used 
one  set  of  Firestone  all-weather  tires 
throughout  the  run. 

Galbraita   Appointed  Savldge  Steering 
Eastern  Representative 

Indianapolis,  Ind.,  April  30" — A.  C. 
Galbraith,  well  known  in  the  accessory 
trade,  has  just  been  appointed  eastern 
representative  for  the  Savidge  Steering 
Device  Co.,  this  city. 

Hew-Bright  to  Increase  Plant 

Philadelphia,  Pa.,  May  4 — The  Hess- 
Bright  Mfg.  Co.,  of  this  city,  will  soon 
complete  an  addition  to  its  present  bear- 
ing factory  which  will  materially  in- 
crease its  capacity.  The  new  building  is 
a  brick  structure  conforming  in  style  to 
the  original  factory. 


Cleveland,  O.,  April  30— Cleveland 
officials  at  conference  April  27  decided 
to  deal  with  speed  and  traffic  violators 
along  revolutionary  lines.  For  some 
time  conditions  in  this  county,  where 
there  are  more  than  20,000  licensed  auto- 
mobiles, have  been  chaotic,  owing  to 
changes  in  laws  governing  motorists. 
Scores  of  cases  have  been  brought  to 
police  court,  fifty-two  automobile  cases 
alone  having  been  disposed  of  by  small 
fines  in  police  court  April  27. 

The  Cleveland  police  and  prosecuting 
officials  now  propose  to  grant  a  general 
amnesty  to  nil  unpunished  offenders,  to 
wipe  the  slate  clean,  giving  every  one  an 
immunity  both  for  all  past  offenses  and 
grievances  May  1.  On  that  date  the 
police  and  automobilists  will  stHrt  on  an 
e«|ual  footing. 

After  May  1  all  offenders  against  any 
laws  relating  to  motor  traffic  will  be 
treated  as  first  offenders.  A  set  of  the 
laws  has  been  printed  and  copies  are 
being  distributed  broadcast.  The  new 
policy  will  be  not  to  make  an  arrest  for 
first  offenders,  hut  they  will  be  taken  to 
the  nearest  police  station,  where  they  will 


Studebaker  Common  Pays  Initial 
Dividend  of  5  Per  Cent 

New  York  City.  May  5— The  direc- 
tors of  the  Studebaker  Corp.  declared 
yesterday  an  initial  dividend  of  1  1-4  per 
cent,  for  the  current  quarter  on  the  com- 
mon stock.  Payment  will  be  made  June 
1  to  shareholders  of  record  May  20.  The 
usual  quarterly  disbursement  of  1  3-4 
per  cent,  on  the  preferred  was  ordered. 

Anderson   Joins   Sales   Force  of  Fiak 
Rubber  Co. 

Chicopee  Falls,  Mass..  May  3 — Jus- 
tus D.  Anderson,  formerly  president  of 
the  Hartford  Rubber  Works  Co.  and 
later  sales  manager  of  the  merged  com- 
panies doing  business  under  the  name  of 
the  United  States  Tire  Co.,  has  joined 
the  sales  department  of  the  Fisk  Rubber 
Co.  here,  and  will  assume  his  new  duties 
May  3. 

Weatinghouse  Co.  To  Buy  Stevens 
Duryea  Plant 

New  York  City,  May  5— The  West- 
inghouse  Electric  &  Mfg.  Co.  has  taken 
options  on  several  manufacturing  plants 
in  New  England,  including  the  J.  Ste- 
vens Arms  &  Tool  Co.,  Chicopee  Falh. 
Mass.    The  Stevens- Duryea  Automobile 


be  registered  and  all  the  details  concern- 
ing their  alleged  infraction  of  the  laws 
listed.  The  information  will  be  for- 
warded to  a  central  bureau  at  police 
headquarters  for  reference. 

When  a  registered  first  offender  is  de 
let-ted  in  a  second  offense  he  will  be 
arrested  and  taken  to  the  police  station, 
where  his  record  of  the  first  offense  will 
be  consulted.  Automobilists  will  not  be 
detained  in  a  cell  at  the  station,  but  will 
be  permitted  under  the  new  state  law  to 
deposit  $2.">  cash  bond  or  leave  their  ma- 
chines at  the  precinct  police  station  and 
then  personally  go  to  the  central  station 
to  obtain  hail.  The  money  deposit  or 
machine  will  be  returned  when  he  pre- 
sents regular  bail  bond. 

In  the  matter  of  headlight  violations 
the  procedure  is  exceptional.  In  such  a 
case  a  second  offense  violator  will  be 
compelled  to  remain  at  the  station  under 
arrest  until  bail  is  brought  to  him,  the 
same  as  any  other  misdemeanant.  The 
reason  for  this  is  that  the  state  law  pro- 
viding for  putting  up  the  car  or  cash 
as  security  for  bail  does  not  include  head- 
light violators. 


Co.'s  plant,  controlled  by  the  arms  com- 
pany, is  included  in  the  arrangements. 

These  plants,  it  is  said,  will  be  used 
to  fill  rifle  orders,  recently  received  from 
a  foreign  government. 

Bodman,  of  London,  in  Detroit 

Detroit,  Mich.,  May  4 — W.  L.  Bod- 
man, general  manager  of  Peters  &  Sons, 
London,  Eng.,  representatives  of  the 
Scripps-Booth  passenger  car  and  the 
signal  truck,  is  in  Detroit  this  week  in 
the  interest  of  shipments  of  these  ma- 
chines. 

Findeiaen  Calls  on  Detroit 
Detroit,  Mich.,  May  1— Walter  Flnd- 
eisen,  sales  manager  of  the  Findeisen  A 
Kropf  Mfg.  Co.,  Chicago,  manufacturer 
of  Rayfield  carbureters,  reached  this  city 
Friday  to  call  upon  the  manufacturers. 

Rice  Leaves  for  2- Weeks'  Trip  in  South 

Indianapolis,  Ind.,  May  1 — H.  II. 
Rice,  sales  manager  of  the  Nordyke  & 
Marmon  Co.,  left  Wednesday  for  a  2 
weeks'  trip  through  the  south.  He 
will  visit  Memphis,  Birmingham,  New 
Orleans,  Atlanta,  Knoxville,  Chattanooga 
and    Louisville,    calling    on  Marmon 
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137  Franklin  Dealers  Average 

32.1  M.  P.  G.  in  Fuel  Economy  Test 

Highest  Average  Is  55  Miles  Per  Gallon  and  Lowest  18.3 — All 
Sorts  of  Weather  Encountered — Results  Better 
Than  Last  Year 


Syracuse,  N  Y.,  May  :i— Traveling 
over  roads  of  every  condition  in  prac- 
tically every  state  in  the  Union  and 
under  all  sorts  of  weather  conditions,  Vi~ 
Franklin  dealers  on  Saturday,  piled  up  a 
I/rand  average  of  XZA  miles  on  a  single 
gallon  of  gasoline.  This  is  the  second 
event  of  the  kind  to  be  run  ofT  by  the 
Franklin  Automobile  Co.,  this  city.  The 
first  took  place  a  year  ago  when  ninety- 
four  dealers  averaged  :v>.H  miles  on  1 
gallon. 

The  demonstration  thiH  year  was  run 
along  the  same  lines  as  last  year's  and 
also  brought  to  light  some  unusual  fig- 
ures. The  high  record  of  the  demon- 
stration  was  made  in  New  Haven,  Conn., 
by  Cowles  Tolman,  who  covered  55  miles 
under  the  supervision  of  Professors 
Lockwood  and  Prentice  of  Yale  Univer- 
sity. The  low  record  came  from  Oil  City, 
Pa.,  where,  due  to  cold  weather  and 
heavy  road  conditions,  Phinney  &  Sloan 
covered  but  18.3  miles. 

Four  of  the  entrants  covered  50  miles 
or  better;  fifteen  obtained  40  miles  or 
better,  and  eighty-three  traveled  30  miles 
or  more.  Last  year  the  best  record  made 
was  51.2  miles  and  the  lowest  17.2. 

Reference  to  the  accompanying  table 


of  results  shows  a  wide  variance  in  road 
and  weather  conditions.  In  15  per  cent, 
of  the  territories  there  was  rain;  in 
thirty  localities  high  winds  blew  all  dur- 
ing the  demonstration,  Chicago,  Buffalo, 
Cleveland,  Detroit  and  some  other  lake 
points  reporting  50-mile  gales.  At  Colo- 
rado Springs,  where  the  altitude  is  nearly 
10,000  feet,  the  G.  W.  Blake  Auto  Co. 
obtained  30.7  miles  in  a  high  wind  before 
the  gallon  of  fuel  was  exhausted.  At 
Walla  Walla,  Wash.,  and  Ishpeming, 
Mich.,  where  good  roads  are  the  excep- 
tion rather  than  the  rule,  the  Franklin 
Motor  Car  Co.  and  E.  R.  Nelson  got  34.2 
and  27.S  miles,  respectively. 

In  every  case  the  car  used  was  a  stock 
six-cylinder  machine  and  no  special 
preparations  were  made  for  the  demon- 
stration. The  tires  were  inflated  to 
approximately  75  pounds  and  fuel  test- 
ing between  60  and  65  degrees  was  used. 
The  gallon  measure  was  in  each  case 
certified  by  the  local  Bureau  of  Weights 
and  Measures.  Each  car  carried  two 
observers  in  addition  to  the  driver. 
Routes  were  chosen  which  would  give  as 
many  different  kinds  of  road  conditions 
as  possible.  The  average  speed  was  ap- 
proximately 18  miles  per  hour. 


May 

Departing  slightly  from  last  year's 
practice,  many  of  the  cars  carried 
prominent  technical  authorities  from 
such  representative  universities  as  To- 
ronto, Rensselaer  Polytechnic,  Brown. 
Armour  Institute,  Stevens  Institute, 
Sheffield  Scientific  School  of  Yale.  Cor- 
nell, Pennsylvania,  Syracuse.  Massa- 
chusetts Institute  of  Technology,  Cin- 
cinnati, Washington,  Nebraska,  Lehigh, 
and  Pratt  Institute  of  Brooklyn,  N.  Y. 

Bradfield  To  Head  Kings  New  Depart- 
ment of  Sales 

Detroit,  Mich..  May  4 — II.  C.  Brad- 
field,  of  Indianapolis,  is  now  associated 
with  the  King  Motor  Car  Co.,  of  this  city, 
as  head  of  a  new  department  in  sale* 
Bradfield  has  lately  been  associated  with 
the  Premier  Motor  Mfg.  Co. 

Form  National 
Jitney  Assn. 

Delegates  at  Kansas  City  Advo- 
cate Business  Methods 
— Insurance  Plan 

Kansas  City.  Mo..  May  4— i>,,eru,l 
Telegram — A  dozen  jitney  bus  operators, 
representatives  of  associations  in  Mis- 
souri, Kansas,  Iowa,  Illinois,  Oklahoma 
and  Texas,  started  the  first  national  jit- 
ney association  here  today,  by  naming 
temporary  officers  and  going  into  com- 
mittee session  to  perfect  a  permanent 
society. 


Results  of  National  1-Gallon  Test  by  137  Franklin  Dealers 
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The  visiting  delegates  of  assoc iations, 
-ome  representing  several,  heard  ad- 
dresses of  welcome  from  city  officials  and 
discussions  of  the  need  of  a  protective 
national  body.  Tomorrow  morning  there 
is  to  be  a  jitney  ride  around  the  boule- 
vards and  the  convention  will  meet  again 
in  the  afternoon  to  hear  talks  by  Nelson 
S.  Riley,  southwest  manager  of  the 
Studebaker  Corp.;  J.  F.  Martin,  man- 
ager of  the  Buick  branch,  and  John  T. 
Smith,  secretary  of  the  Missouri  State 
Federation  of  Labor. 

Perry  T.  Allen,  Springfield,  Mo.,  was 
elected  temporary  chairman.  Mr.  Allen 
is  attorney  for  the  teamsters'  and  chauf- 
feurs' union  in  that  city;  it  includes  the 
jitney  drivers  and  owners.  E.  K. 
Carnes,  of  Kansas  City,  is  temporary 
secretary. 

The  sentiment  of  the  association,  as 
•announced  by  Mr.  Carnes,  is  that  the 
unscrupulous,  irresponsible  men  now  in 
the  jitney  business  should  be  squelched 
and  that  the  oasociation  should  adopt  for 
an  emblem  a  design  bearing  the  words 
"service,  cleanness,  courtesy,  rapid  trans- 
it." 

Several  speakers  prophesied  that  there 
would  be  no  street  car  rails  in  cities  with- 
in 10  years,  that  all  local,  but  not  inter- 
urban  transportation  would  be  jitneyized. 

I,.  M.  Emlet,  Kansas  City,  spoke  as  a 
representative  of  the  Automobile  and 
Auto  Bus  Owners'  National  Protective 
and  Benevolent  Assn.,  just  organized  in 
Muskogee,  Okla.  It  proposes  to  indem- 
nify members  on  a  mutual  basis  at  a  cost 
of  $60  a  year  for  buses  holding  up  to 
ten  passengers,  $72  for  ten  to  sixteen 
passengers  and  $84  for  sixteen  to  twenty- 
two  passenger  types. 

Pilgrim  Organizer  Charged  with  Fraud 

Detroit,  Mich.,  May  4— ,s>rmf  T<I<- 
yram — Clarence  H.  Leete,  one  of  the  or- 
ganizers of  the  Pilgrim  Motor  Car  Co., 
was  arrested  here  today  charged  with 
collecting  between  $5,000  and  $15,000 
from  a  large  number  of  local  people  to 
whom  he  had  promised  employment  in 
the  plant  which  the  concern  claimed  to 
be  starting.  Leete.  it  is  said,  had  the  ap- 
plicants pay  as  much  as  $200  and  offered 
to  give  stock  in  the  company  for  the 
amount  given  by  the  applicant  for  a  posi- 
tion. 

The  Piljrrim  Company  was  started 
last  September  to  build  a  car  designed  by 
W.  II.  Radford,  who  resigned,  former  en- 
gineer of  the  Warren  Motor    Car  Co. 

Puritan  Takes  Mondex  Shock  Prevented 
Detroit,  Mich.,  May  I— The  Puritan 
Machine  Co.,  this  city,  has  purchased 
the  stock  of  Mondex  shock  preventers 
heretofore  produced  by  the  A.  &  J. 
Mfg.  Co.,  Binghamton,  N.  Y.  Dealers 
and  owners  will  be  supplied  with  parts 
by  the  Puritan  company. 


Review  of  the  Week 
in  Detroit 

Truck   Convention   the  Big 
Coming  Event — Car  Fac- 
tories Breaking  Records 

Detroit,  Mich.,  May  4— The  truck 
convention  under  the  auspices  of  the 
National  Automobile  Chamber  of  Com- 
merce will  occupy  the  attention  of  a 
goodly  number  of  Detroit's  automobile 
fraternity  this  week,  not  only  those  who 
are  directly  connected  with  the  commer- 
cial car  end  of  the  automobile  business, 
but  many  others  who  see  in  the  discus- 
sions and  papers  subjects  of  benefit 
whether  they  make  or  sell  passenger 
cars  or  trucks. 

The  new  Hotel  Statler  will  be  the 
scene  of  this  year's  session,  and  ample 
accommodations  are  thereby  assured.  Al- 
ready some  of  the  advance  guard  has  ar- 
rived, and  from  present  indications  this 
should  prove  to  be  the  best  and  most 
profitable  gathering  the  truck  branch  of 
the  business  ever  had.  To  date  over 
thirty  truck  concerns  have  signified  their 
intention  of  being  amply  represented. 

The  committee  on  arrangements  has 
done  its  work  well,  for  it  has  provided 
recreation  as  well  as  a  great  number  of 
timely  suhjects  for  discussion.  Most  of 
them  deal  with  the  selling  end  of  the 
business  or  on  topics  directly  related  to 
selling,  the  engineering  details  of  truck 
work  being  left  to  the  S.  A.  E.,  as  they 
should  be. 

The  subject  of  load  ratings  will  be 
taken  up  at  length,  with  H.  Kerr  Thomas 
of  the  Pierce-Arrow  company  starting 
the  ball  rolling.  Then  there  is  the  much- 
mooted  topic  of  a  truck  show,  with  the 
debate  opened  by  M.  L.  Pulcher,  of  the 
Federal  company.  Windsor  T.  White 
will  take  up  in  detail  the  subject  of  time 
payments  on  trucks  and  its  limitations. 

Production  Is  Booming 

Cadillac  has  given  out  a  few  figures 
or)  the  production  through  April  of  its 
eitfht,  and  they  are  causing  considerable 
comment.  Up  to  the  first  of  May,  the 
concern  had  shipped  8.286  cars  of  the 
1915  type,  and  of  this  number  2.325,  or 
over  n  quarter,  were  turned  out  in  April. 

While  on  the  subject  of  production,  the 
trade  has  been  put  in  possession  of  some 
interesting  figures  from  several  of  the 
other  plants  as  well. 

The  Saxon  Motor  Co.  shipped  over 
1.800  cars  in  April,  which  is  three  times 
the  output  of  April,  1914.  For  the  first  4 
months  of  this  year,  over  0,200  Saxons 
have  left  home  for  all  parts  of  the  coun- 
try, and  it  is  expected  that  about  3,000 
more  will  go  out  during  this  month  of 
May. 


In  April  the  King  company  shipped 
576  eights  and  180  fours.  It  was  about 
the  middle  of  January  before  King  whs 
able  to  muke  deliveries  on  iU  eight,  and 
since  then  1,352  of  them  have  been 
shipped. 

The  Ford  organization  built  lfi,108 
more  cars  in  April  this  year  than  during 
the  same  month  the  previous  year.  The 
total  for  the  month  just  passed  was  40,- 
510,  the  largest  number  ever  produced  in 
a  month. 

500.000  Ford*  in  1916 

There  is  much  speculation  now  as  to 
what  the  price  of  the  Fords  will  be  for 
the  1916  fiscal  year.  Some  have  it  that 
500,000  will  be  turned  out,  making  a 
price  reduction  corresponding  to  the  cut 
of  last  year  possible. 

Some  day,  when  Ford  gets  tired  of 
building  assembly  plants,  it  will  abandon 
making  complete  cars  in  the  parent  fac- 
tory here,  but  will  simply  produce  parts 
to  be  assembled  in  the  territory  in  which 
they  are  sold.  While  this  is  merely  spec- 
ulation, it  has  been  voiced  several  times 
as  an  opinion  by  business  men. 

Of  great  interest  to  the  automobile 
public  of  Michigan  is  the  bill  which 
passed  on  April  29  and  wos  signed  by 
Governor  Ferris.  It  is  known  as  the 
garage  lien  law,  and  was  fostered  by  the 
Detroit  garagemen's  association.  In  a 
word,  it  gives  the  garagemen  protection 
for  repair  work,  for  they  are  accorded 
the  right  to  hold  any  machine  brought  in 
for  repairs  until  such  have  been  paid  for. 

Clean  Up  1915  Outputs 

A  number  of  the  makers  in  this  vicin- 
ity are  now  engaged  in  cleaning  up  their 
1015  output  preparatory  to  starting  on 
1916  models.  Several  will  come  out  with 
announcements  of  new  cars  along  the 
latter  part  of  the  month,  and  in  the  early 
part  of  June.  It  is  probable  that  the 
debuts  of  new  cars  will  generally  be 
earlier  this  season  than  last,  for  with 
the  usual  policy  of  waiting  until  one 
year's  output  is  practically  sold  before 
publicly  talking  of  the  next,  there  is  no 
fixed  date  for  anyone.  It  is  believed  that 
the  public  will  see  less  radical  departure 
from  former  design  in  the  19 10  models, 
as  now  the  makers  are  getting  down  to 
almost  standard  designs,  and  changes 
are  less  pronounced. 

Convention  visitors,  visiting  dealers, 
car  demonstrators  and  all  Detroit  mo- 
torists are  deprived  of  one  of  the  beauty- 
spots  of  the  Automobile  City,  for  the 
time  being  at  least.  Belle  Isle,  known 
as  one  of  the  country's  finest  parks,  with 
its  miles  of  beautiful  automobile  drives, 
is  cut  off  from  the  mainland  by  a  disas- 
trous fire  which  completely  destroyed  the 
steel  bridge.  A  temporary  vehicle  bridge 
is  contemplated,  pending  the  raising  of 
sufficient  money  to  build  a  new  $1,000,000 
stone  affair. 
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Cadillac  Ships  8,286 
Eights 

2,325   Cars  Turned   Out  in 
April,  Biggest  Month  in 
Company's  History 

Detroit,  Mich.,  May  3— Up  to  and  in- 
cluding April  30.  1915,  the  Cadillac 
Motor  Car  Co.  has  shipped  8.JH6  of  it* 
eight-cylinder  cars.  The  first  cars  were 
shipped  in  October,  the  production  in- 
creasing rapidly  from  only  a  score  a  day 
to  more  than  125  a  day  at  the  present 
time.  During  April  2,325  cars  were 
shipped,  or  an  average  of  ninety  a  day. 
It  was  the  biggest  month  of  business  in 
the  10  years  the  Cadillac  company  has 
been  incorporated. 

Smith  Succeeds  Thompson  as  Max- 
well Works  Manager 

Detroit.  Mich..  May  1— George  W. 
Smith  has  succeeded  A.  Thompson  as 
works  manager  of  the  Maxwell  Motor 
Co.  He  was  Mr.  Thompson's  assistant 
and  previous  to  coming  to  the  Maxwell 
company  he  was  works  supervisor  at  the 
J.    I.    Case    T.    M.    Co..    Racine,  Wis. 

Pneumatic  Control  Valveless  Car 

Runs  on  Acetylene 

Elkhart.  Inh.,  April  30-Orville  Z. 
Frazier,  who  invented  a  valviless  engine 
some  time  ago.  has  completed  blue 
prints  for  a  new  car,  called  the  Frazier- 
Elkhart.  It  is  a  seven-passenger  ma 
chine  with  a  six-cylinder  valveless  motor. 
Three  types  of  motors  are  planned,  one 
of  1K«.  one  of  90  and  one  of  (50  horse- 
power. The  new  machine  will  have  a 
number  of  features  that  are  believed  to 
be  important  improvements.  The  water 
in  the  engine  is  passed  through  the  pis- 
ton. It  is  equipped  with  an  automatic 
lock  clutch.  The  gears  and  brakes  are 
controlled  on  the  steering  wheel  by  air. 
In  the  transmission  all  gears  run  at  the 
same  time  and  are  equipped  with  an  in- 
ternal sliding  shaft.  The  engine  is 
started  hy  depressing  a  crank  at  the 
dash,  which  starts  the  dynamo  and  gen- 
erates a  spark,  thus  doing  away  with  all 
storage  batteries,  dry  cells,  electric  start- 
ers and  cranks.  The  fuel  used  for  oper- 
ating the  car  is  acetylene  gas. 

Somerville  Brings  Out  Starter 

Detroit,  Mich.,  May  1— W.  A.  Somer 
ville,  former  advertising  manager  of  the 
Rapid  Motor  Vehicle  Co..  and  the  Strom- 
berg  Motor  Devices  Co.  has  again  entered 
the  automobile  field  with  a  starter  to  sell 
for  less  than  any  electric  starter  on  the 
market.  This  starter  to  be  known  as  the 
Rue  is  a  double  unit  system  with  the 
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motor  and  generator  connected  on  the 
same  shaft.  Mr.  Somerville  has  organ- 
ized the  Somerville  Special  Agency.  The 
Morgan  Electric  Co.  will  manufacture 
the  starter  cither  in  Detroit  or  in  some 
jf  the  Michigan  and  Indiana  towns  that 
ure  trying  to  secure  the  factory.  A 
service  station  will  be  opened  on  Wood- 
ward avenue.  The  first  starters  will  be 
for  Ford  curs  but  luter  it  will  be  made 
for  all  makes. 

Convertible  Bodies  Are  Standard 
for  1916  Haynes  Line 

New  York  City.  May  4-For  19 Hi 
the  Haynes  light  six  will  be  equipped 
with  new  five  and  seven  passenger  and 
roadster  bodies,  all  of  which  will  lie  con- 
vertible for  summer  or  winter  service; 
the  winter  tops  will  be  supplied  :it  an 
extra  charge.  Mechanically  there  will  be 
no  material  changes,  the  3  1-2  by  ">-inch 
block  motor,  with  Stewart  -  Warner 
vacuum  fuel  feed,  dry  disk  clutch,  ::i  by 
4  tires  and  other  features  of  the  1915  car 
being  retained. 

Hub  Builds  2  1-2-Ton  Gasoline-Electric 
Truck 

Con  MBtis.  ().,  May  1— The  Hub  Mo- 
tor Truck  Co.,  this  city,  has  completed 
the  first  model  of  its  gasoline-electric 
truck  and  is  now  preparing  to  open  a 
factory  for  their  manufacture  on  an 
extensive  scale.  The  office  of  the  Hub 
company  has  been  established  in  the 
Terminal  building  at  Third  and  Rich 
streets. 

I..  H.  Fierce  and  ().  C.  Howard  have 
charge  of  the  designing  and  manufac- 
ture of  the  truck,  which  is  the  first  of 
its  kind  produced  in  Columbus. 

Electricity  generuted  by  a  gasoline 
motor  furnishes  power  to  drive  the  ve- 
hicle. The  Hub  company  was  incor- 
porated under  the  laws  of  Ohio  with  it 
capital  of  5300,000  for  the  purpose  of 
building  and  marketing  the  trucks. 

The  model  completed  is  a  2  1-2-ton 
vehicle  and  is  equipped  with  a  30-horse- 
power  gasoline  engine  which  is  sufficient 
to  generate  all  the  electrical  current 
necessary.  Trial  runs  made  with  a  full 
capacity  load  on  hills  and  bad  roads 
show  the  truck's  ability  as  a  saver  of 
fuel,  consuming  only  a  gallon  for  every 
15  miles  traveled.  The  motors  are  built 
in  the  rear  wheels  making  the  connec- 
tion without  transmission,  etc. 

Hawkins  Visits  Seattle 

Seattle,  Wash.,  April  30— N.  A. 
Hawkins,  general  sales  manager  of  the 
Ford  Motor  Co..  of  Detroit,  was  a  visitor 
in  Seattle  this  week,  inspecting  the  big 
assembling  factory  in  this  city,  which 
supplies  the  trade  in  Washington,  Idaho 
and  western  Montana.  Hawkins  was  hon- 
ored guest  at  the  banquet  given  by  the 
Seattle  Chamber  of  Commerce. 
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King  Ships  45  Eights 
a  Day 

Has  Turned  Out  1,352  Eights 
—576  Eights  and  180 
Fours  in  April 

Detroit,  Mich..  May  3— The  King  Mo- 
tor Car  Co.  shipped  576  eight-cylinder 
cars  and  1H0  fours  during  April.  Ship- 
ments of  the  first  King  eights  began 
about  January  15,  and  since  then  1,352 
cars  of  this  model  have  been  shipped  by 
the  King  company. 

Production  of  eights  is  now  at  the 
rate  of  forty-five  a  day  and  this  will  be 
increased  to  seventy-five  a  dny  within 
the  next  4  weeks.  The  total  production 
of  7,000  is  expected  to  be  completed  dur- 
ing the  second  half  of  July.  An  aver- 
ago  of  ten  to  fifteen  King  fours  is  now 
the  daily  output. 

The  foreign  business  of  the  company 
has  been  increasing  very  rapidly  of  late. 
To  date  138  eight-cylinders  have  been 
shipped  to  London  and  an  order  for  200 
more  has  been  received  from  the  same 
party.  Twenty-four  were  shipped  to 
Manila  recently,  also  sixteen  to  Russia 
and  lots  of  three  or  more  to  different 
countries  in  South  America. 


$250,000  Ford   Plant  in 
Milwaukee 

Will  Produce  18.000  to  20.000  Cars 
a  Year— To  Employ  400 
to  500  Men 

Milwaukee.  Wis.,  May  1  The  Ford 
Motor  Co.,  Detroit,  Mich.,  is  about  to  ex- 
pend $250,000  or  more  in  the  erection 
and  equipment  of  an  assembling  plant  in 
Milwaukee  which  will  produce  18.000  to 
20,000  complete  cars  annually  and  have 
a  pay-roll  of  ffiOO.OOO  a  year,  employing 
400  to  500  men.  This  information,  from 
authoritative  sources,  is  further  substan- 
tiated by  action  taken  before  the  Mil- 
waukee common  council  this  week  in  the 
direction  of  special  privilege  ordinances 
making  possible  the  construction  of  this 
building  on  a  large  tract  of  land  adja- 
cent to  the  Chicago  &  Northwestern 
road's  main  line  along  the  lake  shore,  and 
bounded  by  Prospect  avenue  and  Kenil- 
worth  and  Windsor  places. 

According  to  A.  W.  L.  Gilpin,  man- 
ager of  the  Milwaukee  Ford  branch,  it 
is  contemplated  to  erect  a  seven-story 
reinforced  concrete  factory,  160  x  330 
feet  in  size,  costing  about  $250,000.  It 
will  supplant  the  rather  small  assem- 
bling plant  established  in  Milwaukee 
about  2  years  ago  but  long  ago  found 
wholly  inadequate  to  take  care  even  of 
the  entire  Wisconsin  demand  for  Fords. 
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The  plant  will  be  one  of  25  which  the 
Ford  company  is  establishing  in  popu- 
lated centers  throughout  the  country.  By 
1916  it  is  figured  that  the  Wisconsin 
absorption  of  Fords  will  at  least  equal 
the  annual  production  of  the  Milwaukee 
Ford  assembling  plant. 

Milwaukee,  Wis.,  May  3 — Construc- 
tion on  the  assembling  plant  of  the  Ford 
Motor  Co.  will  be  started  at  once,  an 
ordinance  granting  the  company  special 
privilege  to  enable  it  to  work  doubly  fast 
having  been  granted  by  the 
rouncil. 

Turk  Is  Inter-State  Designer  and 
Production  Manager 

MtiNciE,  Ink.,  May  1 — At  a  special 
meeting  of  the  directors  of  the  Inter- 
state Motor  Co.,  owing  to  a  heavy  in- 
crease in  production  T.  J.  Turk,  engineer, 
was  appointed  designing  engineer  and 
production  manager  for  the  coming  year. 

Anderson  Succeeds  Harris  as  Hupp 
Sales  Manager 

Detroit,  Mich.,  May  1— Lee  Ander- 
son, who  some  time  ago  became  adver- 
tising manager  of  the  Hupp  Motor  Car 
Co.,  has  now  also  assumed  the  posi- 
tion of  sales  manager,  succeeding  Fred 
crick  A.  Harris,  who  has  resigned. 

lde  in  Charge  of  Simms  Magneto  Detroit 
Office 

East  Orange,  N.  J.,  May  :i— Jack 
lde,  formerly  sales  representative  of  the 
New  Departure  Mfg.  Co.,  has  resigned 
and  joined  the  selling  force  of  the  Simms 
Magneto  Co.,  this  city.  Mr.  Ide  will 
have  charge  of  the  Detroit  office  which 
has  been  opened  in  the  Whitney  build- 
ing. 

Harry  Stoddard,  who  has  been  repre- 
senting the  Simms  Magneto  Co.  in  De- 
troit, has  been  transferred  to  the  home 
office  here  and  is  now  in  charge  of  the 
sales  department. 

Superior    Motor  Specialty   to  Move  to 
New  York 

Philadelphia,  Pa.,  May  3 — To  better 
care  for  its  increasing  business,  the  Su- 
perior Motor  Specialty  Co.,  maker  of 
spark  plugs  for  double  ignition,  will  re- 
move May  10  from  its  present  location 
at  44  N.  Fourth  street,  this  city,  to  .50 
Irving  place.  New  York  City. 

Elwood  Joins  Mirmon  Sales  Force 
Indianapolis.  Ind.,  May  3 — A.  L.  El- 
wood, former  manager  of  the  St.  Louis, 
Mo.,  branch  of  the  Locomobile  company 
and  more  recently  sales  manager  of  the 
Chicago  branch  of  the  same  concern,  has 
joined  the  sales  force  of  the  Nordyke  & 
Marmon  Co.  Mr.  Elwood  will  do  terri- 
torial work  in  connection  with  Marmon 
agents. 


Stearns  Production 
Gains  55% 

Factory  Is  Running  at  Full 
Capacity  Night  and  Day 
— Men  Scarce 

Cleveland,  O.,  May  1— The  F.  B. 
Stearns  Co.  is  enjoying  a  period  of  un- 
equalled prosperity  this  season.  The  fac- 
tory is  running  night  and  day  with  a  full 
force,  yet  needs  more  men  than  it  has 
been  able  to  get.  The  company  has  been 
advertising  in  half  a  dozen  cities  for 
machinists.  It  is  paying  time  and  one- 
third  on  its  night  shift.  Production  in 
March  was  f>~»  per  cent,  greater  than  dur- 
ing March  last  year,  in  April  70  per  cent, 
greater,  and  if  all  signs  do  not  fail  will 
go  100  per  cent,  over  the  corresponding 
period  a  year  ago  in  May. 

Woodruff  To  Go  Abroad  on  War 
Contract  Work 

CoNNERSVlLLE.  Ind.,  May  3 — In  re- 
sponse to  increasingly  numerous  inquiries 
from  abroad,  A.  A.  Woodruff,  commercial 
manager  of  the  I-exington-Howard  Co., 
this  city,  expects  to  sail  for  Europe  on 
May  8  on  war  contracts  and  export  busi- 
ness. Mr.  Woodruff  expects  to  remain 
abroad  not  over  5  weeks  as  the  com- 
pany's factory  is  said  to  be  operating  at 
double  capacity  and  to  be  turning  out 
twice  as  many  cars  as  at  any  time  in 
its  history. 

Record  Order  for 
Davis  Eights 

Company  to  Supply  250  Motors 
for  Railway  Coaches  for 
5  Years 

MlLWAVKEE,  Wis.,  May  1— The  Davis 
Mfg.  Co.,  a  large  manufacturer  of  gaso- 
line motors  for  heavy  duty  vehicles  of 
all  kinds,  has  closed  an  order  for  prac- 
tically the  entire  construction  of  an  aver- 
age of  125  gasoline-propelled  passenger 
coaches  for  a  period  of  5  years  for  the 
Railway  Engineering  &  Equipment  Co., 
an  organization  which  has  recently  em- 
barked in  the  business  of  manufacturing 
self-propelled  railway  coaches  for  the  use 
of  steam  and  electric  railways  on  short 
hauls,  connecting  lines,  in  cities  and  else- 
where to  cut  operation  costs,  facilitate 
traffic  and  economize  on  the  use  of  ex- 
pensive steam  or  electric  equipment. 

The  Davis  company  has  completed  a 
model  coach  for  the  Indiana  concern,  and 
a  party  of  officials  arrived  in  Milwaukee 
last  week  in  the  car  to  close  the  contract 
and  make  local  demonstrations.  The 
party  included  General  Manager  A.  R. 


Burkdoll,  Chief  Engineer  W.  D.  Worth 
and  other  officers. 

The  contract  has  been  in  view  for  more 
than  a  year,  and  in  anticipation  thereof 
the  Davis  company  selected  a  site  and 
broke  ground  for  a  large  new  plant  in 
West  Allis,  the  manufacturing  suburb  of 
Milwaukee,  about  10  months  ago.  The 
work  was  carried  on  slowly  until  early 
this  week,  when  orders  were  issued  to 
complete  the  plant  immediately.  It  will 
be  devoted  largely  to  the  new  industry. 

Each  coach  is  propelled  by  two  eight- 
cylinder  gasoline  engines  through  double 
friction  drive  applied  to  every  wheel. 
The  passenger  capacity  is  100  and  the 
cost  complete  is  $20,000.  The  cost  of 
operation  is  approximately  5  cents  per 
mile,  placing  the  new  conch  in  the  jitney 
bus  class,  so  far  as  operation  cost  is  con- 
cerned. The  first  year's  requirements 
will  be  about  forty  and  the  fifth  year's 
300.  The  coach  work  will  probably  be 
done  in  Milwaukee,  so  that  the  entire  car 
will  be  a  Milwaukee  product. 

The  Davis  company  manufactures 
motors  for  several  large  pleasure  car 
and  truck  builders  of  America,  and  ex- 
ports a  great  many  motors  annually. 
The  present  plant  in  the  Menomonee  val- 
ley will  not  be  abandoned  when  the  new 
West  Allis  works  are  opened,  being 
needed  to  supply  a  miscellaneous  demand 
for  Davis  motors. 

Holdaway  Smooth-Tread,  Non-Skid 
Tire  Enters  Field 

Los  Angeles,  Cal..  April  23— The 
Holdaway  Tire  Co.,  is  the  latest  addition 
to  the  manufacturing  ranks  of  Los  An- 
geles. The  new  Ix>s  Angeles-made  tire 
is  claimed  to  be  the  only  smooth -trend, 
non-skid  tire  on  the  market.  The  inven- 
tor conceived  the  idea  of  inserting  small 
fabric  plugs  into  the  tire  in  such  a  man- 
ner as  to  keep  the  tread  smooth  and  at 
the  same  time  prevent  the  car  from 
skidding.  In  the  tests  the  Holdaway  tire 
proved  a  success  and  the  retail  branch  is 
now  doing  a  prosperous  business. 

Mead  Goes  to  Cheltenham  Advertising 
Agency 

Newark,  N.  J.,  May  3 — C.  L.  Mead  for 
several  years  advertising  manager  of  the 
Lovell-McConnell  Mfg.  Co.,  this  city,  has 
resigned  to  join  the  forces  of  the  Chel- 
tenham Advertising  Agency,  New  York 
City.  Mr.  Mead's  successor  has  not  yet 
been  appointed. 

Schwalbaeh  Leave*  Bearings  Co.  or 
America  June  I 
New  York  City,  May  3— Alex  Schwal- 
baeh leaves  the  Bearings  Co.  of  America 
on  June  1.  For  6  years  he  has  been  ad- 
vertising and  publicity  man  for  the  F. 
&  S.  bearings  imported  by  the  former, 
J.  S.  Bretz  Co.,  and  its  successor,  the 
Bearings  Co.  of  America. 
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Business  Methods  Adopted  by  lhA "wliT uT' h^r 

Detroit  S.  A.  E.— Dunham  Chairman  Zr^^n^^£oZZ 

—  reports  and  in  case  the  recorded  viola- 

Section  Is  Placed  on  Sound  Financial  Basis — Paid  tion  has  not  been  corrected  then  the 

Secretary  in  Charge — Paper  by  A.  P.  Brush  on  Scien-  mnt*r  is /eP°',cd  l»  th'  <ourt  for 

*•  "     .        r        "  further  action. 

tific  Chassis — Birdsall  Honored — Record  Attendance      i„  addition  to  the  tag*  the  police  de 

partment  has  also  issued  a  summarized 

Club  of  America  in  this  city  from  8.30  pocket  book  edition   of  the    new  local 

to  10.30  p.  m.    A  number  of  firms  build-  street  traffic  ordinance  which  became  a 

in*   trucks   with    governors   have   been  law  March  1.  1915.    The  same  summar 

asked  to  send  representatives.  ized  rules  have  also  been  printed  on  a 

—  large  card  or  tag  to  be  hung  in  Karaites. 
Keegan  Is  Briggs  &  Stratton  Sales  show  rooms  and  offices.    Following  •*  » 

Manager  reproduction  of  the  policemen's  red  tag: 

Chicago,  III..  May  3-J.  F.  Keegan.         ,,KT,!"IT  ,,KI'AKTMKST 

.  .  ,  .,     „   .,  Vol'    AUK   VIOLATING    the   traffic  ordi- 

for  several  years  secretary  of  the  Fulton-     „_,,„.,  „,  ,„„„,,„.,,  h>.  ,ho  rhri.k.nmrk  Mov> 

McCuUhan  Co..  this  city,  has  resigned  Th.r  nuun.s  >..„  to  havr  the  name  corrwUil 

to  become  a  sales  manager  of  the  Briggs  within  »s  hour*  or  .<,.ii|.laint  will       made  in 

&  Stratton  Co.,  Milwaukee,  Wis.     Mr.  ™»« 

Keegan  assumed  his  new  duties  May  1.  *?h'»»  »«*«  ,|lM.B    ,„„    „„,,„    ,m  „.ir 

  lii  rime  ti(([ 

.    .Tall  llsht  out 

New  Kra  Engineering  Co.  Incorporated  to  T«'l  h»thi  dirty 

,  .    ,        ...   Tall  hxht  lens  broken. 

Manufacture  Automobiles  .  Tail  liKht  defective. 

Joliet.  III..  April  30-The  New  Kra        ! ! !  "^1^"  t^'afoht  o,  r,.,„ 
Engineering  Co.  has  incorporated  with         ;  ;  ■\£ZZ       X!S£? X 
a  capital  of  $30,000,  the  incorporating  u>  -en*-  i.iii  swim,.- 

.     .  «■»■/•  «       u  .  .  .  .  NO  Kill.  Illfhth 

commissioners  being  M.  M.  Case.  A.  2>.  .  .side  iieht*  out. 

Golding  and  Oscar  Blaess.  ;  ;*£  W» 

Manufacture,  assembly    and    sale  of  Sale  lintit  defective 

...  *       ,,      .  ...Sid.   lltlllt  ulim  ured 

automobiles,  motors  and   all  the  parts   Su  horn  or  other  d.-vi.  e  for  ^, K ,».. l 

•jnrl  arrpa»Arip<  of  the  nmp    IB  the  object  IXvlte  for  niirnal  iimd.-.|uate 

antl  accessories  ot  tne  same,  is  tne  object  .\luffl.r  cut-out  control  in  wr.mK  ,,i.,„ 

of  the  concern.  v.  '"rd   it;.  . v.  See  «.» 

Not  properly  parked,  ohould  l,e  parallel 

—  ...Net   properly    parked,   should    l„    at  an 

.  lit'.. 

Detroit  Violators    : : : : : ''•wElS;\l!:r*£* ,,r  ""*r*"""" 

■w-w-r  Jim  .  .  .I'alk.-.l  o'll  .r.^K  walk. 

Warned  by  lag        '•nXr  ** «*  •  "•"  uf  n- 

   Calked  Oler   1   h..!ll  llllllt. 

Mel  or  rumiine  w  hen  left  iin  .tt.  nde.l 

Police  Notify  Culprits  of  Traf-        vZT»:«JrV»'u  "ut  ,0,k"''  1 
fie  Ordinance  Violated  as  ,,1;^»]!,^"'I'''''",*'MI^''I''',''',,I''",I' 
Indicated  on  Card  i>ktiso,t  i  oi.k  k  i.kpahtmknt 

DktwiiT,  Mich.,  April  29— In  its  effort     „  „  _ 

to  further  improve  traffic  conditions,  the     ^°8ton  to  H™  Truck  Show  Next 

Detroit  police  department  has  issued  red 
tags  to  !*•  carried  by  those  patrolmen 
whose  duty  it  is  to  specially  look  after 
the  observation  of  the  traffic  ordinance 
by  automohilists. 

The  tag  bears  the  following  heading: 
"You  are  violating  the  traffic  ordinance 
as  indicated  by  the  check-murk  below. 
This  notifies  you  to  have  the  same  cor- 
rected within  48  hours  or  complaint  will 
be  made  in  court."  Then  follows  a  list 
of  twenty-nine  violations  which  are  the 
ones,  according  to  the  police  department, 
which  occur  most  frequently. 

In  front  of  each  of  the  enumerated 
violations  there  is  a  blank  space  and 
when  the  patrolman  finds  a  car  which  is 
violating  the  rules  he  cheeks  or  makes  a 
mark  opposite  the  violation  enumerated 
in  the  list.  Then  the  tag  is  attached  to 
the  offender's  car  and  the  patrolman 
records  in  his  note-book  the  license  num- 


Dktroit,  April  2!>— The  Detroit 
of  the  Society  of  Automohile  Engineers 
is  at  last  being  placed  on  a  sound  finan- 
cial basis  with  a  paid  assistant  secretary 
to  be  in  charge,  a  condition  made  neces- 
sary because  of  the  rapid  growth  of  the 
section,  which  naturally  should  be  the 
largest  in  the  country.  The  financing  of 
this  move  is  being  taken  care  of  by 
voluntary  subscriptions  from  Detroit 
manufacturers  and  other  concerns  with 
branches  in  this  city.  Already  $b00  has 
been  pledged  and  approximately  $2,500 
will  be  needed. 

This  new  plan  of  conducting  the  sec- 
tion was  made  public  to-night  at  the 
regular  monthly  meeting,  at  which  over 
fifty  attended,  the  largest  meeting  of  the 
year.  The  attendance  was  largely  due  to 
the  presenting  of  a  very  illuminating 
paper  hy  A.  P.  Brush,  consulting  engi- 
neer, on  scientific  chassis  engineering, 
and  also  due  to  the  fact  that  it  was  the 
annual  election  of  the  section. 

The  officers,  all  of  whom  were  unani- 
mously elected,  are:  George  W.  Dunham, 
chairman;  J.  G.  Vincent,  vice-chairman; 
Fred  J.  Fisher,  treasurer;  W.  H.  Conant. 
secretary;  George  M.  Holley.  executive 
member,  and  K.  W.  Zimmerschied.  mem- 
ber of  the  national  nominating  com- 
mittee. 

During  the  4  years  of  the  existence  of 
the  Detroit  section.  E.  T.  Birdsall  has 
presided.  He  has  been  the  first  and  only 
chairman,  and  on  this,  the  occasion  of 
his  retirement,  he  was  presented  with  a 
lilver  cigarette  case,  suitably  inscribed. 

A  complete  report  of  Mr.  Brush's 
paper  appears  on  pages  802-805  of  this 


Metropolitan  S.  A.  E.  to  Discuss 
Governing  at  May  Meeting 

New  Y.irk  City.  May  4— At  the  regu- 
lar May  meeting  of  the  Metropolitan  Sec- 
tion of  the  Society  of  Automohile  En- 
gineers the  evening  will  be  given  over  to 
the  subject  of  speed  governing.  There 
will  be  two  papers,  one  by  Theodore 
Douglas,  president  of  the  Duplex  Engine 
Governing  Co.,  entitled  Governing  Truck 
Speed  and  the  other  on  Governing  the 
Speed  of  Internal  Combustion  Engines, 
by  Frank  Trego,  chief  engineer  of  the 
Knox  company.  The  governing  commit- 
tee is  also  making  an  endeavor  to  secure 
n  preliminary  report  of  the  work  of  the 
Research  Committee  on  governors.  The 
meeting  will  he  held  at  the  Automohile 


Boston,  Mass..  May  4 — The  annual 
meeting  of  the  Boston  Commercial  Ve- 
hicle Dealers'  Assn.  was  held  today,  ar.d 
it  was  voted  to  cooperate  again  with  the 
Boston  Automobile  Dealers'  Assn.,  and 
to  have  a  show  in  March,  hy  taking  a 
section  of  Mechanic's  buildinK  at  the 
same  time  as  the  passenger  car  show. 
The  election  of  officers  resulted  as  fol- 
lows: Josiah  S.  Hathaway.  White, 
president;  James  W.  Magruire.  Pierce 
Arrow,  vice-president;  Day  Baker,  Gee- 
eral  Vehicle  Co.,  treasurer;  Chester  I. 
Campbell,  secretary.  The  above  officer" 
together  with  the  following  comprise  the 
board  of  directors:  P.  S.  Altman.  Kellev 
Springfield;  C.  P.  Rockwell,  JerTery;  Nor 
man  Halliday.  International  Motors; 
John  L.  McCone.  Overland,  and  John  H. 
MacAlman.  Stearns.  With  the  exception 
of  Mr.  McCone.  all  were  re-elections. 
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May  Raise  Pa.  Fees 
50  Per  Cent. 

Success  for  Federation's  Fight 
— Fees  Too  High  Already 
—Bill  May  Not  Pass 

Hakkisburg,  Pa.,  May  — The  effort  of 
Governor  Brumbaugh  and  the  adminis- 
tration forces  to  double  the  automobile 
license  fees  in  Pennsylvania  has  been  met 
with  a  storm  of  protest  from  motorist* 
throughout  the  state  and  the  Pennsyl- 
vania Motor  Federation  has  carried  on 
a  splendid  fight  that  promises  to  end  in 
success. 

At  a  hearing  the  motorists  showed  that 
in  some  cases  the  increased  license  fees 
would  amount  to  a  5  per  cent.  tax.  und 
they  also  pointed  out  that  the  motor  clubs 
affiliated  with  the  Motor  Federation  hud 
during  the  past  few  years  spent  hun- 
dreds of  thousands  of  dollars  on  road  re- 
pair and  that  the  federation  bore  the 
greater  part  of  the  expense  in  the  effort 
to  pass  the  $60,000,000  loan  for  road 
improvements  a  year  ago. 

The  committee  offered  a  compromise 
of  a  50  per  cent,  raise  on  passenger 
vehicles  and  to  leave  the  fees  doubled  on 
commercial  vehicles.  The  campaign  of 
publicity  conducted  by  the  federation 
has  shown  that  80  per  cent,  of  the  truck 
traffic  is  confined  to  corporate  limits  and 
that  the  great  proportion  of  the  trucks 
do  not  reach  the  state  roads. 

The  bill  came  out  of  committee  with  a 
general  raise  of  50  per  cent,  in  all  classes 
of  fees  and  the  exemption  from  license 
fees  of  motor  vehicles  owned  or  operated 
by  charitable  institutions. 

The  following  table  shows  the  present 
and  proposed  fees: 

I-NKVMAT1C   TlltK  rAUS   ANI>  TK1TKS 

Horwpowrr  pronrwml  Pro*pnt 

VwWv  20     IT.r.r.  < 

From  20  to  3.".   1  r,  Of.  in 

U  i<>  50   22,.r."  13 

m-r  '•"  '<   -" 

FOR  SOLID  TlltK  MOTOR  V  KH  H  "I.K8 

Pound*  Proposal  Present 

f>..ler  4,»o»   $7. hit  r 

l.f.'io  to  .'..nun   15.00  lft 

-.."<"'  to  lo.ooo    22  ;,»  u. 

10,000  to  lr./ioo   jo  oo  ;» 

l •..<«>«  to  2«.ooo..   S7..'.«  sr. 

Leading  members  of  the  House  of  Rep- 
resentatives now  admit  that  the  bill  has 
little  chance  to  pass  in  its  present  form, 
and  unless  a  compromise  satisfactory  to 
the  automobile  associations  is  made  the 
fees  will  remain  as  at  present. 

The  federation  made  every  effort  to 
put  through  a  light  bill  that  would  have 
required  all  vehicles  to  carry  lights  to 
show  from  front  and  rear,  but  the  coun- 
try members  objected  to  having  lights 
on  farm  wagons,  and  the  bills  were 
defeated. 

The  Stern  bill  requiring  automobiles 
to  be  equipped  with  fenders  was  defeated 


in  the  house  this  week.  The  bill  received 
only  Hi  votes,  UIH  being  cast  against  it. 
The  Jones  jitney  "regulator"  was  also 
stricken  fiom  the  house  calendar.  The 
measure  would  have  made  it  necessary 
for  owners  of  jitney  buses  to  file  a  $2,500 
bond  with  the  state  and  pay  2>i  per  cent, 
of  the  gross  receipts  to  the  municipality 
in  which  the  cars  were  operated.  The 
measure  was  the  most  drastic  of  the 
several  jitney  bills  introduced  in  the  leg- 
islature. 

A  hill  creating  a  department  of  motor 
vehicles  with  a  commissioner  at  a  salary 
of  S 4,000  a  year  has  been  introduced  in 
the  senate  by  Senator  Beidleman,  of 
Dauphin  county.  The  bill  is  designed  tt 
take  from  the  highway  department  the 
administration  of  all  laws  relating  to 
motor  vehicles  and  giving  the  new  de- 
partment control  of  all  such  laws.  The 
bill  creates  a  chief  inspector  and  assist- 
ant inspectors  not  to  exceed  10  and  not 
more  than  30  examiners  to  examine  ap- 
plicants for  automobile  licenses. 

Connecticut  Boosts 
Truck  Fees 

5-Ton  Truck  to  Cost  $75— 
Cheapest  Is  $11— Lights 
on  All  Vehicles 

Haktk'irh.  Conn.,  May  3-  Connecti- 
cut's amended  automobile  bill  having 
passed  the  Senate  this  week  is  now  he- 
fore  Governor  Holcomb  for  his  signa- 
ture, which  is  expected  the  first  of  the 
week.  The  bill  provides  for  about  the 
same  law  as  has  heretofore  existed,  with 
the  possible  exception  of  truck  fees. 
These  have  been  considerably  increased. 
Under  the  new  law  a  5-ton  truck  will 
cost  $75,  the  lowest  truck  license  costing 
$11.  Another  feature  is  the  doing  away 
with  livery  licenses  which  hnve  been 
much  in  demand  heretofore  because  of 
the  low  fee.  Hereafter  livery  cars  will 
carry  individual  numbers  the  same  as 
private  cars.  This  hits  at  the  individual 
who  in  no  sense  was  entitled  to  a  livery 
license  but  had  one  because  he  could  get 
it  cheap.  However,  the  real  sting 
comes  on  the  legitimate  livery  man  and 
where  a  numlier  of  cars  are  used  the  fee 
will  come  rather  high.  No  more  oper- 
ator's numbers  are  to  appear  above  the 
dealers'  license  plates.  Another  feature 
that  has  made  a  favorable  impression  is 
that  an  officer  desiring  to  make  an  ar- 
rest must  display  his  badge  of  office  on 
the  outside  of  his  outer  garment. 

Dazzling  headlight  ordinances  now  in 
force  in  the  several  cities  and  towns  of 
the  state  may  become  inoperative.  All 
vehicles  must  carry  lights,  in  cities  as 
well  as  in  towns.  This  feature  is  es- 
pecially agreeable  to  autumobilists. 


Can  Stay  10  Days 
in  R.  I. 

New  Regulation  Fair  to  Non- 
Residents — Fail  to  Boost 
License  Fees 

Pkoviuknce.  R.  I..  May  1— The  Rhode 
Island  legislators  have  evacuated  the 
capitol  and  gone  to  their  homes  with  the 
1915  session  at  an  end.  And  they  have 
not  left  much  of  a  mark  in  the  way  of 
motor  legislation  after  them.  Not  that 
they  did  not  intend  to  do  something,  but 
things  went  from  had  to  worse  with  them 
this  year.  There  was  a  bill  introduced 
again  to  increase  the  fees  very  ma- 
terially. Rut  it  rested  in  committee 
until  it  was  too  late  to  have  a  public 
hearing  on  it.  Not  to  have  the  hearing 
would  have  been  illegal.  And  the  motor 
organizations  were  primed  to  fight  it,  so 
the  bill  died. 

The  most  important  change  relates  to 
non-residents,  and  Rhode  Island,  the  first 
state  to  put  in  the  notoriously  unfair  10 
days'  clause,  has  seen  the  error  of  her 
ways  and  now  has  a  favorable  clause. 
This  is  due  to  the  holding  up  of  Rhode 
Islanders  by  Massachusetts  officers  in  re 
taliation  against  Rhode  Island  officials. 
The  new  clause  provides  that  any  motor- 
ist from  another  state  may  go  there  as 
often  as  he  wishes  provided  he  does  not 
stay  more  than  10  consecutive  days  at  a 
time.  He  may  go  9  and  return  for  9 
more.  It  also  provides  that  if  a  resident 
of  another  state  engages  in  business  in 
Rhode  Island  he  must  register. 

The  legislature  increased  the  appro- 
priation for  the  automobile  department 
to  $12,500,  and  it  passed  a  jitney  bill 
calling  for  $500  per  passenger  of  the 
vehicle's  capacity,  with  cities  and  towns 
making  regulations  for  licenses,  speed, 
stops,  etc. 

The  big  problem  of  highways  was  left 
untouched,  due  to  politics  and  failure  to 
reach  a  compromise,  so  that  the  roads  of 
the  state  will  be  left  in  very  poor  con- 
dition. 

Michigan  Garage  Lien  Bill  U  Now  a 
Law 

Detroit.  Mini.,  May  4 — The  Michigan 
garage  lien  bill  which  is  fostered  by  the 
Detroit  Garage  and  Station  Operators 
Assn.  has  unanimously  passed  both 
houses  of  the  Michigan  legislature  April 
29  and  was  signed  by  the  governor.  It 
becomes  effective  in  90  days.  It  pro- 
vides the  garage  man  with  a  very  effec- 
tive weapon  in  that  he  automatically  ob- 
tains a  lien  on  any  vehicle  on  which  work 
is  done,  until  charges  for  the  work  are 
paid.  Heretofore,  garagemen  have  had 
to  look  to  the  individuals  for  payment 
rather  than  having  the  car  as  security. 
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To  Auction  Part  of  New  Columbus 

Buggy  Company  May  12  and  13 

Manufacture  of  Vehicles  Will  Be  Discontinued 

and  Even  Trade  Names  Will  Be  Sold — To  Continue 

Supplying  Parts  to  Owners  of  Company's  Cars 


Columbus.  <).,  May  3— Announcement 
is  made  by  C.  A.  Finnegan,  president, 
and  Eugene  D.  Hofeller,  secretary,  of 
the  New  Columbus  Buggy  Co.,  that  a 
large  portion  of  the  business,  including 
equipment,  raw  materials,  and  finished 
products  will  be  disposed  of  at  public 
auction  at  the  plant  on  Dublin  avenue, 
May  12  and  13. 

The  property  to  be  sold  has  an  esti- 
mated valuation  of  $300,000.  There  are 
said  to  be  several  prospective  tenants 
for  the  buildings  under  the  new  plan 

The  company  will  continue  to  make 
and  mnrket  parts  and  accessories  for 
the  automobiles  which  were  manufac- 
tured by  the  company,  which  includes 
the  Columbus  electric  and  the  Firestone- 
Columbus  gasoline  cars.  There  are  be- 
tween 7,000  and  8,000  of  the  cars  made 
by  the  company  in  use  and  it  is  planned 
to  continue  to  supply  parts  to  these  own- 
ers. This  part  of  the  business,  together 
with  materials  on  hand,  is  estimated  at 
$100,000.  The  machine  shop  where  the 
parts  are  made  will  be  retained  by  the 
company. 

Neither  automobiles  nor  horse-drawn 
vehicles  will  be  manufactured  in  the 
future.  At  the  auction  the  thirty-five 
electrics,  fifteen  gasoline  ears  and  a 
number  of  second-hand  ears  will  be  sold 
to  the  highest  bidders.  Parts  for  the 
manufacture  of  500  buggies  will  also  be 
sold.  The  company  will  also  dispose  of 
all  lumber  on  hand  and  all  equipment  for 
the  manufacture  of  automobiles.  This 
includes  fifty  separate  motors.  The  es- 
timated value  of  the  machinery  is  $75,- 
000.  The  sale  will  also  include  the  right 
to  use  the  names,  Columbus  electric  and 
Firestone-Columbus. 

The  buildings,  outside  of  the  machine 


shop,  will  be  converted  into  power  build- 
ings with  250,000  square  feet  of  floor- 
space.  One  of  the  smaller  buildings  has 
already  been  leased. 

Messrs.  Finnegan  and  Hofeller,  who 
are  also  owners  of  the  companies  making 
the  Thomas  and  the  Buffalo  Electric  at 
Buffalo,  have  converted  the  Thomas 
plant  into  power  buildings  with  consider- 
able success.  They  say  that  later  on  the 
Buffalo  factories  may  be  moved  to  the 
Columbus  plant. 

L.  M.  Browne,  who  has  been  with  the 
Columbus  Buggy  Company  for  a  num- 
ber of  years,  will  remain  as  superintend- 
ent of  the  buildings  and  in  charge  of  the 
parts  manufacture.  The  plant  will  be 
open  for  inspection  after  May  5. 


14 


panies  of  Texas  have  begun  boosting  the 
price  of  gasoline.  For  many  months  the 
ruling  price  of  the  fuel  has  been  10  cents 
per  gallon  in  all  parts  of  this  state.  A 
few  days  ago  the  Magnolia  Petroleum 
Co.  increased  the  price  to  12  cents,  and 
other  companies  followed  suit.  It  is 
hinted  that  the  price  may  go  several 
cents  higher  in  the  near  future.  In  ex- 
planation of  the  2 -cent  raise  per  gallon 
E.  P.  Angus,  of  Dallas,  representing 
the  Magnolia  Petroleum  Co.,  said: 

"Gasoline  has  been  sold  in  Texas  dur- 
ing the  last  8  or  10  months  at  an  unrea- 
sonably low  price,  10  cents  a  gallon.  The 
advance  made  is  only  1  cent  to  garages 
and  dealers,  who  take  the  bulk  of  gaso- 
line sold,  and  2  cents  to  consumers. 

"Even  in  Oklahoma,  the  state  where 
more  oil  is  produced  than  in  any  other 
one  state,  the  ruling  price  during  the 
same  period  was  12  cents  to  garages  and 
dealers  and  14  cents  to  consumers,  with 
a  variation  of  perhaps  1  cent  less  or  1 
cent  to  2  cents  more,  dependent  upon 
competitive  conditions  of  extra  freight 
costs. 

"During  the  same  period  the  price  of 
gasoline  in  bulk  on  shipboard  at  Texas 
ports  has  been  from  6V4  to  8  cents  a 
gallon.  To  any  bulk  price  at  seaboard 
must  be  added  at  least  4  cents  a  gallon 
as  a  marketing  expense,  1  6-10  cents  a 
gallon  as  freight  cost,  and  a  reasonable 
amount  as  profit  to  the  marketing  de- 
partment. It  will  be  seen  by  an  analysis 
of  these  figures  that  the  price  of  gaso- 
line in  Texas  has  been  unreasonably  low. 
and,  therefore,  when  the  price  was 
vanced  by  our  competitors  we  met  it.' 


Daily  Market  Reports  for  the  Past  Week 

Material.             Tu«».  Wed.  Thur».    Frl.  Sat. 

Antimony   .  -    27",  .2"  }(> 

Beam*  i  Channel..  100  II                                   I-M  '  "  '  3\  '  ■"  ' 

Beaaemee  Steel,  ton                                             1  "».'*'  »»•«"  1  *'""  "  "" 

Copper.  E!ee..  lb     -I*"*  •>«»<  •>*'« 

Uoj-  Krr    Uke.  tb  19  .19  .1«  l«  19 

Cotton  wed  O.I.  bbl..                                               6  *H  6.  Jo  6  5.'  6.64.  6.62 

Cyanide  Pouah.  lb                                                 .21  ->  -]  •-'  ■-' 

Piatt  <  HI.  Menhaden,  Brown                                 ••»'  -*\  41  *\  *\ 

'"•aaoline.  Auto,  bbl                                         .       1  -  .12  I  -  '  -  ■ '  - 

L.c.1  Oil.  peitne....   *•  «*  ™  •?» 

Lead,   100  lbs                                                          4.2.1  4.11  4  15  4. IS  4.1} 

I  inaeed  Oil                                                               64  .f,J  .64  64  64 

Oprn  Hearth  Steel,  ton       .                                     19.0"  19. "0  19.00  19 .00  190.1 

Petroleum,  bbl..  Kana .  crude                               -40  .40  40  441  .40 

IZ^'oT :              MS  ":  \i! 

K.CS,  Fine  ITp-ltivt..  Para  «0  .60  btt  .60 

Silk.  raw.  It.)                                                    3  -«  3  ™ 

Silk    raw    laoan                                                      J.50  3  SO 

Sulvburic' Acd   60 '  Baun.e...                                     90  .90  .90  90  .90 

T,n     100   lb                                                                42  00  10.00  J9.50  J9.50  J9.00 

Tre  Scrap    04  J»  04.,  04  >i  .04 .J  .04  « 


DENVER.  Colo.  April  2H— Fourteen 
cents  a  gallon  is  the  gasoline  price  now 
being  made  by  all  the  filling  stations  in 
Denver.  The  garages,  however,  are  still 
charging  1  to  3  cents  higher  than  this 
price  as  a  rule,  on  the  ground  that  they 
regard  the  gasoline  trade  largely  as  a 
side  line  and  cannot  afford  to  bother  with 
it  for  small  profit.  This  is  the  first  time 
since  January,  1912,  that  the  retail  price 

of  gasoline  in  Denver  has  been  as  low  as  Market  Prices  Steadier 

14  cents-  New    Yobk    City,    May  3-Market 

prices  this  week    were    steadier.  The 

Texas  Refiners  Boost  Gas-  dr°p of  lead  to  54 16 ;  the  <-l°sinR oi  tin 

_  .  at  $41,  and  the  rise  of  antimony  to  32 
Oline  "riCe  cents,  were  the  most  important  changes 
Austin,  Tex.,  April  30— Notwithstand-  during  the  week.  Electrolytic  copper 
ing  the  increase  of  production  of  high  continued  quiet  and  less  firm  in  the 
grade  crude  petroleum,  due  to  the  de-  domestic  market.  Temporarily,  the  de- 
velopment of  the  new  Thrall  field,  35  mand  from  domestic  consumers  is  light 
miles  north  of  here,  the  refining  com-  ^ere  are  few  export  inquiries  for 

unwrought  copper.    During  April  the  to- 

  ""—   tal  copper  exports    were    16,822  tons, 

making  the  total  exports  since  the  first 

Week  i  of  J»n"ary  this  year,  88,746  tons.  There 

Mon.  Chanaea  was  no  change  of  consequence  in  the 

•  <1          .V.  crude  rubber  market  last  week.  Reports 

' +■  o6' ,  m  reEaro'  to  the  condition  of  trade  in 

19      . ....  various  rubber  goods  continue  favorable. 

6:j->      t  02  Manufacturers,    however,    continue  to 

•J1,  purchase  sparingly. 

M        .  .  '.   

65     f  oi  Goodyear  Capital  May  Be  Increased 

::::::  $10,000,000 

1 .15   

*:    AKRON,  O.,  May  3 — The  Goodyear  Tire 

,  ol!  *  Rubber  Co.,  it  is  expected,  will  make 

,o:''  a  large  increase  in  authorized  capital 

41.00     —i  oo  stock.    This  is  now  $7,000,000  preferred 
and  $8,000,000  common,  all 
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current  report  has  it  that  the  authorized 
common  will  so  be  increased  as  to  make 
the  total  of  both  kinds  $25,000,000. 

The  company  will  hold  a  stockholder's 
meeting  June  1  to  arrange  for  taking 
more  young  partners  into  the  company. 
For  several  years  the  company  has 
•selected  from  among  its  most  progressive 
employees  in  various  departments  these 
young  men  whom  it  permits  to  purchase 
*iock  on  an  easy  payment  plan.  The  cus- 
tom has  been  to  sell  the  stock  on  a  5- 
year  basis,  letting  dividends,  etc.,  accu- 
mulate on  the  stock  and  taking  pay- 
ments from  the  partners  until  the  end  of 
the  period  at  which  a  settlement  is  made 
and  the  stock  turned  over  to  the  pur- 
chaser. Owing  to  the  fact  that  the  com- 
pany has  no  stock  to  distribute  among 
this  year's  young  partners  it  is  neces- 
sary to  vote  an  increase  in  the  common 
stock,  which  matter  will  be  taken  up 
June  1. 

f 

Boston  Dealers  Accept  Used  Car 
Central  Market  Report 

Boston,  Mass.,  May  1 — The  Boston 
automobile  dealers,  at  leant  those  who  are 
members  of  the  dealers'  association,  have 
accepted. the  Used  Car  Market  Report. 
The  payment  will  be  made  from  the 
funds  in  the  treasury,  and  the  service  will 
t«  furnished  free  to  all  the  members. 
In  other  words  there  is  not  a  unanimity 
of  opinion  regarding  the  value  of  the 
service  as  some  of  the  members  have  a 
feeling  that  others  may  not  state  the 
true  facts  in  every  transaction  as  to 
what  the  actual  value  each  sale  repre- 
sented to  the  firm. 
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Tire  Stocks  Feature 
of  Market 

Studebaker    Leads  Activity 
in  Car  Securities — Many 
Fluctuations  on  Rumors 

New  York  City,  May  1 — Tire  issues 
were  the  most  prominent  in  this  week's 
securities  quotations.  The  automobile 
shares  were  in  fair  demand,  however, 
with  Studebaker,  on  the  expectation  of 
a  5  per  cent,  dividend  on  the  common 
stock,  a  leader  both  in  activity  and 
strength.  Goodyear  common  showed  the 
largest  gain  of  the  week,  that  of  23 
points.  It  is  stated  that  the  Goodyear 
stockholders  will  probably  be  asked  to 
authorize  a  capital  increase  to  $25,000,- 
000.  It  is  also  stated  that  no  increase  in 
the  preferred  is  contemplated.  The  new 
common  stock  will  be  held  in  the  treas- 
ury and  used  for  the  future  needs  of  the 
company.  It  was  stated  also  that  the 
company  has  already  made  provisions 
for  the  retirement  of  $:<50,000  of  the  pre- 
ferred, thus  anticipating  the  1915  re- 
quirements in  that  respect.  There  was 
a  quiet  accumulation  of  Goodrich  stock, 
and  the  basis  of  it  was  the  expectation 
that  the  earnings  for  the  first  half  of 
the  year  would  be  high. 

Bauer  Returns  from  West 

Detroit,  Mich.,  May  1— Howard  A. 
Bauer,  formerly  assistant  sales  manner 
of  the  Oakland  Motor  Car  Co.  and  now 
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assistant  sales  manager  of  Apperson 
Bros.  Automobile  Co.,  Kokomo,  Ind..  has 
returned  from  an  extensive  tour  through 
the  west  with  an  itinerary  that  included 
Salt  Lake,  Denver,  Omaha,  Davenport, 
Des  Moines,  Minneapolis,  St.  Paul  and 
Kansas  City.  Mr.  Bauer  found  the  situ- 
ation had  improved  greatly  at  all  of 
these  places  and  he  was  able  to  verify 
statements  that  the  season  was  above 
normal. 


Kelly-Springfield  to  Share 
Over  $1,000,000 

New  York  City,  May  3 — At  the  an- 
nual meeting  of  the  Kelly-Springfield 
Tire  Co.,  today,  the  directors  were  re- 
elected. They  are:  Van  A.  Cartmell,  F. 
A.  Seaman.  Austin  Poole,  Stephen  Pea- 
body,  Gustave  Maas,  A.  J.  Scheuer,  and 
J.  Oppenheim. 

A  resolution  was  passed  authorizing 
the  setting  aside  of  a  fund  for  distribu- 
tion among  the  officers  and  employees  in 
a  profit-sharing  plan,  providing  that  10 
per  cent,  of  the  net  profits  above  $1,000,- 
000  be  used  in  the  fund. 

Argo,  Holller  Eight  and  Detroit  Electric 
in  England 

Detroit,  Mich.,  May  f»— Guy  Lcwin, 
the  British  dealer  who  was  in  this  coun- 
try a  couple  of  months  ago,  has  been 
again  in  Detroit  seeking  to  place  orders 
for  a  number  of  trucks  for  the  French 
government.  While  negotiations  for  these 
contracts  were  in  progress  he  filled  in  his 
time  by  taking  up  the  Hollier  eight,  the 
Argo  and  the  Anderson  electric,  as  new 
British 
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Work  Started  on 
Twin-City  Speedway 

2-Mile  Track  to  Be  Completed 
September  1 — Designed  for 
Speed  of  110  M.  P.  H. 

Minneapolis,  Minn.,  May  1 — Work 
is  well  under  way  on  the  new  Twin-City 
speedway.  Engineers  have  staked  out 
the  tract  and  the  track  and  today  con- 
tractors are  estimating  bids  for  the 
grading.  Work  is  to  begin  at  once  and 
it  is  expected  to  complete  the  job  by 
September  1.  The  track  will  cost 
$750,000.  It  is  to  lie  at  an  angle  from 
the  north  and  south  line  to  conform  to 
topography  in  such  a  way  that  a  hill 
protects  the  drivers'  faces  from  the  sun 
in  the  late  afternoon. 

Plans  under  way  will  call  for  a  '2-mile 
oval  concrete  track.  It  is  to  be  prac- 
tically level  at  the  inside  and  so  banked 
on  the  turns  of  the  oval  that  a  speed  of 
110  miles  there  will  be  possible.  The 
gradient  at  the  turns  is  not  yet  de- 
termined. The  track  will  be  properly 
tiled  and  sewered  so  that  racing  can  be- 
gin almost  as  soon  as  a  rain  ends.  The 
width  is  80  feet  and  the  safety  zone  will 
be  40  feet.  A  9-foot  board  fence  painted 
white  will  surround  the  grounds.  Every 
eighth  mile  a  post  will  be  placed  as  a 
marker. 

The  site  is  360  acres  of  land  just 
south  of  the  city  limits  of  Minneapolis 
and  adjoining  the  Fort  Snelling  govern- 
ment reserve. 

The  Twin  City  Motor  Speedway  Co. 
of  Minnesota  has  been  incorporated  at 
$1,000,000.  It  has  been  financed  and  no 
stock  is  for  sale.  F.  H.  Wheeler,  of 
Indianapolis,  is  understood  to  have  taken 
one-third  the  stock,  Bnd  St.  Paul  men 
who  are  on  the  official  list  the  bulk  of 
the  remainder.  Dr.  Dutton  has  some 
stock. 

Officers  are  as  follows:  President,  F. 
II.  Wheeler;  vice-president,  H.  E.  L. 
Habighorstof  St.  Paul;  treasurer,  C.  W. 
Van  Orsdol  of  St.  Paul;  secretary  and 
manager,  Dr.  C.  E.  Dutton;  additional 
directors,  J.  F.  Sperry,  of  St.  Paul;  Orin 
O.  Kellogg,  of  Minneapolis,  and  D.  F. 
Wheeler,  of  Indianapolis. 

Chevrolet  Stars  in  5-Mile  Events  at 
Newark  Race  Meet 

Newark,  N.  J.,  May  3 — Automobile 
racing  was  revived  in  Newark  yesterday 
at  Olympic  Park,  when  the  Matty  Mat- 
thews Auto  Racing  Assn.,  Inc.,  under  the 
sanction  of  the  A.  A.  A.  staged  a  serie.s 
of  5-mile  events  on  the  1-2-mile  dirt 
track. 

Though  no  records  were  broken,  the 
times  made  were  fair,  considering  the 
condition  of  the  track.  In  the  time  trials. 


1-mile,  free-for-all,  G.  C.  Jessop,  New 
York  City,  in  a  Chevrolet,  negotiated  the 
distance  in  1  minute  13  1-5  seconds,  with 
Joe  Dickinson,  in  a  Dickinson  Special, 
second,  his  time  being  1  minute  18  sec- 
onds. 

Jessop's  Chevrolet  also  won  the  5-mile, 
Class  E,  non-stock  event  for  cars  under 
300  inches  piston  displacement  with  Gro- 
ver  Bergdoll  in  an  Erwin  40,  second.  Jes- 
sop's time  was  6  minutes  28  2-5  seconds. 

Willie  Haupt  in  an  Erwin  Special,  won 
the  5-mile  handicap,  free-for-all.  Class  E, 
non-stock  event,  in  6  minutes  and  37  1-5 
seconds.  Bergdoll's  Erwin  came  in  sec- 
ond with  Watson's  Mercer  third. 

The  attendance  was  about  2,500.  The 
next  race  meet  will  be  held  on  Decora- 
tion Day  afternoon. 

Galesburg  Race  Meet  Plans  Com- 
plete— $3,000  in  Prizes 

Galesburg,  III.,  May  3 — The  Gales 
burg  District  Fair  Assn.  has  fully  com- 
pleted arrangements  for  its  automobile 
race  meet  on  June  9.  A  100-mile  race 
will  be  held  instead  of  the  200-mile  event. 
J.  G.  DeLong,  of  Chicago,  will  direct  the 
contest  F.  J.  Wagner  will  be  the 
starter. 

The  purse  will  be  $3,000,  divided  as 
follows:  first,  $1,200;  second,  $800;  third, 
$500;  fourth,  $300;  and  fifth,  $200. 

Marmon  Starts  75 
Times  on  High 

Model  41  Makes  12.17  M.P.G. 
in  Dense  Traffic  and 
16.07  on  Clear  Road 

New  York  City,  May  3 — A  certified 
high -gear-in-traffic  and  economy  test  has 
been  made  by  The  Automobile  Club  of 
America  by  model  6-41,  Marmon  car.  F. 
G.  Carie,  secretary  of  the  Marmon  New- 
York  Co.,  Inc.,  for  which  concern  the 
test  was  made,  and  a  sworn  statement 
filed  with  the  Automobile  Club  of 
America  states  that  the  car  was  a  stock 
model  in  all  particulars. 

Two  runs  were  made  to  determine  the 
maximum  mileage  of  the  car  with  1  gal- 
lon of  gasoline.  The  first  of  these  was 
through  a  route  in  the  city  selected  for 
the  heaviness  of  traffic  and  included  the 
most  densely  crowded  thoroughfares. 
The  second  was  on  an  uninterrupted 
level  course  over  the  Coney  Island  boule- 
vard. In  both  these  tests  the  car  was 
not  taken  out  of  high  gear  at  any  time 
and  in  fact  during  the  traffic  test  was 
sealed  in  high  gear  although  approxi- 
mately seventy-five  starts  and  stops  were 
made.  At  the  end  of  the  traffic  test  the 
odometer  showed  12.8  miles  which,  after 
correction,  gave  a  reading  of  12.1"  miles 


and  at  the  end  of  the  second  test  on  the 
clear  road,  the  distance  covered  after 
the  odometer  had  been  calibrated  was 
16.07  miles. 

Before  starting  the  traffic  test  the 
gear  lever  was  sealed  on  high  and  the 
seal  was  not  broken  until  this  test  was 
completed.  The  car  was  therefore  al- 
ways started  on  high  gear  and  in  the 
language  of  the  observer.  Ferdinand 
Jehle,  the  clutch  was  not  slipped  in  the 
ordinary  understanding  of  the  term. 
The  speed  was  maintained  at  18  miles 
per  hour  as  near  as  possible,  although 
traffic  often  interfered. 

After  the  completion  of  the  traffic  test, 
the  Coney  Island  run  was  immediately 
made  with  the  results  above  stated.  A 
test  of  the  starting  system  was  made  by 
stopping  the  motor,  letting  the  clutch  in 
with  the  gear  lever  in  high.  The  car  was 
then  started  with  the  cranking  motor. 

Tacoma  Speedway  Nears  Completion 

Tacoma,  Wash.,  April  27— Tacoma-* 
new  planked  speedway  is  now  half  com- 
pleted. For  the  entire  length  the  track 
will  be  50  feet  wide.  This  is  twice  the 
width  it  was  in  some  parts  last  year. 
The  great  curves  look  like  the  sides  of  a 
bowl,  their  elevation  reaching  18  feet. 

Plank  tracks  throughout  the  country 
are  in  abundance,  but  never  before  has 
the  Tacoma  plan,  in  which  the  2  by  4 
boards  are  laid  a  half-inch  apart,  on 
their  sides  been  tried.  Gravel  is  being 
shoved  into  the  interstices,  and  the  as- 
phaltum  oil  is  expected  to  take  hold  of 
this  and  make  the  track  so  fast  that  all 
world  records  for  speed  will  be  broken. 
Douglas  fir  has  been  used  exclusively  on 
the  track.  About  2.000,000  board  feet 
will  go  into  the  course. 

In  addition  to  the  work  being  done  on 
the  Speedway  proper  there  has  been 
made  a  complete  re-arrangement  of  the 
parking  spaces.  The  wood  track  will  pre- 
vent a  large  amount  of  dust  which 
troubled  last  year,  and  oats  have  been 
planted  in  the  field  adjoining  the  track 
where  pleasure  machines  raised  great 
clouds  of  dirt  before.  Two  large 
bridges  have  been  constructed  crossing 
the  track,  making  four  entrances  for 
automobiles  to  the  inside  field.  Only  one 
row  for  parked  automobiles  is  provided 
by  the  new  plans.  This  is  within  25 
feet  of  the  track  and  behind  the  pit*. 
There  will  be  space  for  108  automobiles. 

Cooper  Heads  Maxwell  Retail  Sales 

Detroit,  Mich..  May  4— L.  K.  Cooper, 
who  was  in  charge  of  sales  for  the  Wal- 
ter Githons  Co.,  Maxwell  distributor  in 
Chicago,  has  been  appointed  manager  of 
national  retail  sales  of  the  Maxwell  Mn- 
tor  Co.,  with  headquarters  at  the  offices 
in  Detroit.  Mr.  Cooper  has  been  identi- 
fied with  the  Maxwell  interests  for  year-. 
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Mutual  Liability  Jitney  Insurance 

Company  Is  Formed  in  Milwaukee 

Will  take  All  Automobile  Risks— Aims  to  Furnish 

Insurance  at  Cost— Jitney  Operators  Organize 

and  Affiliate— Other  News  in  the  Jitney  Field 


Milwaukee,  Wis.,  May  3 — The  or- 
Kaniiation  of  a  mutual  liability  insur- 
ance company  for  jitney  bus  owners  and 
the  introduction  of  a  broad  ordinance 
regulating  jitney  bus  traffic  in  the  com- 
mon council  arc  the  latest  developments 
m  the  jitney  bus  industry  at  Milwaukee. 

The  name  of  the  new  insurunce  com- 
pany, is  the  Automobile  Mutual  Limited 
Liability  Co.  The  articles  of  incorpora- 
tion have  been  filed  and  approved  by  the 
commissioner  of  insurance.  Officers  were 
elected  May  1  as  follows:  President,  Al- 
bert L.  Becker;  vice-president,  Robert 
Kiefer;  secretary,  George  I..  Kohn ; 
treasurer,  George  F.  Harris;  directors 
are  R.  C.  Anderson  and  C.  V.  Ker- 
sey. Offices  have  been  established  at 
617  Caswell  block,  Milwaukee.  The  new- 
company  hBS  already  offered  a  prize  of 
$25  to  the  person  offering  the  best  sug- 
gestion for  an  emblem  encouraging  the 
safety  first  idea  for  drivers,  to  be  placed 
on  the  windshield.  While  the  mutual  is 
formed  principally  to  cater  to  jitney 
buses,  it  will  take  in  all  automobile 
risks.  Its  principal  aim  is  to  provide 
adequate  insurance  at  cost  to  those  who 
are  practically  barred  from  participation 
in  liability  insurance  because  of  prohibi- 
tive rates  of  existing  companies.  Acci- 
dents have  been  increasing  at  a  rapid 
rate  and  the  need  of  protection  was 
deemed  urgent. 

Jitney  bus  operators  have  been  formed 
into  a  union  which  has  affiliated  with  the 
International  Brotherhood  of  Teamsters, 
Chauffeurs,  Stablemen  and  Helpers'  Un- 
ion. The  membership  is  130.  A  charter 
has  been  applied  for  and  application 
made  for  membership  in  the  Federated 
Trades  Council  of  Milwaukee. 

Everything  But  Fare  Is  Regulated 
in  Providence 

Providence,  R.  I.,  April  2R— The  bur- 
den of  handling  the  jitneys  is  to  be  im- 
posed upon  the  police  commission,  accord- 
ing to  the  regulations  adopted  by  the 
ordinance  committee  of  this  city.  The 
City  Council  will  pass  on  them  Monday 
next.  The  regulations  will  undoubtedly 
be  adopted  as  recommended.  The  license 
fee  is  to  be  $5  per  passenger  seat  and  $3 
a  seat  for  cars  operating  between  two 
municipalities.  The  bond  is  to  be  $500 
a  passenger  scat  and  the  license  fee  for 
driver  $1.  The  police  commissioners  are 
to  route  the  machines.  Routes  may  be 
changed  upon  application  and  filing  50 


cents.  Drivers  must  be  21  years  of  age 
and  applicants  must  pass  a  road  exami- 
nation for  fitness  and  for  knowledge  of 
traffic  laws.  Drivers  must  not  smoke, 
use  liquor,  solicit  trade  or  use  any 
mechanical  device  for  attracting  patron- 
age. Cars  are  to  be  limited  to  seating 
capacity,  children  under  7  years  of  age 
excluded,  but  no  person  with  a  child  can 
occupy  the  front  seat.  Standing  on  run- 
ning board,  doors,  etc.,  is  forbidden.  No 
jitney  can  stop  to  take  on  or  discharge 
passengers  within  40  feet  of  the  white 
pole  used  by  the  trolley  company,  and 
none  shall  stop  within  50  feet  of  any 
corner  or   intersecting  street   used  by 


person  operating  or  driving  a  motor  vehi- 
cle as  an  employee  or  for  hire." 

"The  driver  of  the  jitney  bus  is  driv- 
ing it  for  hire  as  much  as  the  driver  of 
any  other  public  conveyance,"  the  At- 
torney General  holds.  "It  is  therefore 
my  opinion  that  such  chauffeurs  should 
be  licensed  - 
First  Jitney  Express  Line 

New  London,  Conn.,  April  29 -The 
expected  development  of  the  jitney  bus 
invasion  of  this  State  has  come  in  a 
jitney  express  line,  the  first  in  Con- 
necticut, which  is  to  be  operated  between 
New  London  and  Old  Saybrook,  taking 
in  Waterford,  Niantic,  East  Lyme,  and 
Old  Lyme  en  route.  For  articles  weigh- 
ing up  to  5  pounds  the  charge  will  be 
5  cents,  and  each  additional  10  pounds 
will  call  for  another  5-cent  charge.  The 
limit  of  weight  has  been  set  at  105 
pounds,  packages  weighing  that  amount 
to  cost  the  sender  55  cents.  Glassware, 
crockery  and  other  breakable  articles  are 
charged  for  at  double  rates. 


trolley  cars.  Cars  must  not  stand  in  the 
streets  or  squares  and  three  principal 
streets  are  to  be  barred  to  jitneys  until 
after  July  1.  Every  jitney  must  carry 
in  front  a  sign  with  large  letters  desig- 
nating route  and  fare  to  be  charged. 
Fare  is  not  regulated. 

Warren,  R.  I.,  the  first  town  to  enact 
regulations  for  jitneys  under  the  act 
passed  last  week  by  the  General  Assem- 
bly, has  similar  rules  except  the  fee  is 
$2  a  passenger  seat  and  brakes  must  be 
in  good  condition. 

Trolley  President  Petitions  to  Sub- 
stitute Jitneys  for  Cars 

Belvidere,  III..  May  1— Bion  J.  Ar- 
nold of  Chicago,  president  of  the  Elgin, 
and  Belvidere  Electric  Railway  company, 
is  willing  to  give  the  jitneys  a  chance  in 
Belvidere.  His  street  railway  system  is 
said  to  be  a  white  elephant  on  his  hands 
and  he  has  filed  with  the  state  board  of 
public  utilities  a  petition  seeking  perma- 
nent relief  from  operating  the  Belvidere 
line.  He  offers  to  substitute  jitney  buses, 
claiming  that  he  can  save  money  by  tying 
up  the  trolley  cars  and  operating  only 
the  buses.  Action  was  deferred  by  the 
council  until  the  utilities  commission 
could  act  upon  the  earlier  petition. 

Jitney  Owners  Must  Have  Chauf- 
feurs' License  in  New  York 

Albany,  N.  Y.,  May  2— Owners  of 
automobiles  who  convert  them  into  jitney 
buses  and  drive  them  for  hire  must  ob- 
tain chauffeurs'  licenses,  according  to  an 
opinion  handed  down  by  Attorney  Gen- 
eral E.  E.  Woodbury  today.  The  opinion 
was  based  on  that  provision  of  the  motor 
vehicle  law  which  reads: 

"The  term  chauffeur  shall  mean  any 


Reprieve  for  Louisville  Jitneys 

LOUISVILLE,  KY..  April  30—  Hearing  of 
the  motion  for  a  temporary  injunction 
against  Mayor  Buschemeyer  and  the 
members  of  the  Board  of  Public  Safety 
and  the  Chief  of  Police  to  enjoin  them 
from  enforcing  the  jitney  ordinance  re- 
cently passed  by  the  General  Council  was 
postponed  until  next  Thursday  by  Judge 
James  Queries  today  on  motion  of  City 
Attorney  Pendleton  Beckley,  who  an- 
nounced that  he  was  not  ready  to  enter 
into  an  argument  on  the  merits  of  the 
ordinance.  Pending  the  hearing  of  the 
motion  for  a  temporary  injunction  the 
jitney  owners  will  be  permitted  to  oper- 
ate their  cars  on  the  streets  of  the  city 
without  giving  bond,  although  the  City 
Attorney  made  a  brief,  though  hard  fight 
to  require  the  plaintiffs  to  furnish  a  bond 
pending  the  hearing  of  the  motion  for  a 
temporary  injunction. 

It  is  the  belief  of  those  connected  with 
the  legal  controversy  growing  out  of  the 
passage  of  the  ordinance  that  practically 
the  entire  summer  will  have  passed  be- 
fore the  legality  of  the  ordinance  is 
finally  passed  upon  by  the  Court  of 
Appeals. 

The  plaintiffs  allege  the  ordinance  is 
unconstitutional  and  ask  the  court  to 
enjoin  the  city  from  enforcing  any  of  its 
provisions  or  conducting  any  prosecu- 
tions under  the  ordinance  pending  the 
action,  and  that  upon  a  final  hearing  of 
the  case  to  declare  the  measure  unconsti- 
tutional. 

The  plaintiffs  maintain  it  will  be  im- 
possible for  them  to  execute  bond,  as  no 
bonding  company  will  indemnify  them 
unless  they  deposit  $5,000  in  cash  or 
convertible  securities  in  that  amount, 
which,  the  plaintiffs  say,  none  of  them 
is  able  to  do;  that  if  the  said  ordinance 
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is  enforced  the  plaintiffs  will  be  deprived 
of  their  liberty  and  property  without  due 
process  of  law,  and  denied  the  equal  pro- 
tection under  the  Bill  of  Rights  of  the 
Constitution  of  Kentucky,  and  that  they 
will  be  compelled  to  discontinue  oper- 
ating jitneys  in  the  city. 

Tax  Jitney*  $12.50  per  Seat  Yearly  in 
California 

Sacramento,  Cal.,  April  24— An  an- 
nual tax  of  $12.50  per  seat  on  all  jitney 
buses  has  been  fixed  by  the  Senate. 
Sight-seeing  motor  buses  and  taxicabs 
are  exempt. 

One  senator  argued  that  the  de- 
creased income  of  the  traction  companies, 
owing  to  the  competition  of  the  motor 
buses,  had  cost  California  almost  $.*50O,- 
000  per  year  in  taxes  upon  the  gross 
earnings  of  the  traction  corporations.  It 
is  claimed  that  the  tax  of  $12.50  per 
seat  on  motor  buses  carrying  5-cent  fare 
passengers,  will  give  back  less  than  one- 
third  of  what  the  state  is  losing.  The 
tax,  it  is  claimed,  is  but  one-tenth  of  1 
cent  per  passenger. 

Pennsylvania  Railway  and  Power  Com- 
pany Can  Operate  Jitneys 

Harrisburg,  Pa.,  April  21) — The  House 
on  April  27  passed  a  bill  giving  street 
passenger  railways  and  motor  power 
companies  the  right  to  own,  lease  and 
operate  jitney  lines  in  connection  with 
their  railway  systems.  Following  the 
passage  of  the  bill  a  measure  regulating 
the  operation  of  jitney  buses  was  stricken 
from  the  ledger. 

$10  Per  Seat  in  Edmonton 

Ki'MONTON,  ALTA.,  April  30— The  city 
of  Edmonton  has  passed  a  by-law  apply- 

which  became  effective  April  26.  It  reads 
as  follows:  By-law  No.  632,  being  a  by- 
law to  regulate  the  use  and  operation  of 
jitney  cars  in  the  city  of  Edmonton,  and 
among  other  things  provides  that  all  such 
vehicles  and  their  drivers  shall  be 
licensed  as  follows: 

1.  For  every  car  coming  within  the 


purview  of  the  by-law  an  annual  fee  of 
$10  for  every  seat  (excluding  the  driver's 
seat),  according  to  the  seating  capacity 
of  the  car  as  set  forth  in  the  application 
and  in  the  license,  the  seating  capacity 
being  determined  by  the  seating  capacity 
for  which  the  car  was  made  or  sold,  and 
in  other  cases  determined  by  a  measure- 
ment of  18  inches  for  each  passenger,  a 
separate  license  being  required  for  each 
car. 

2.  For  every  driver  other  than  Un- 
licensed owner  an  annual  fee  of  $ii.  In 
case  any  person  applying  for  a  jitney 
license  under  the  provisions  of  this  by- 
law has  obtained  u  license  as  a  common 
carrier  of  passengers,  or  for  a  vehicle 
for  hire  during  the  current  year  under 
the  provisions  of  by-law  No.  532,  the 
sum  paid  for  such  license  shall  In- 
credited  to  the  sum  payable  by  the  ap- 
plicant under  the  provisions  of  this  by- 
law, and  all  licenses  issued  under  this 
by-law  shall  expire  on  December  31  next 
succeeding  the  date  of  issue  of  the  same 
and  no  deduction  shall  be  made  by  rea- 
son of  the  license  being  issued  after  the 
first  of  January  in  this  or  any  other 
year.  Fares,  routes  and  license  plates 
must  be  prominently  displayed. 

Jitney   Men    on  Strike  Against 
Ashtabula  Ordinance 

Ashtabula,  O.,  April  30 — AH  jitney 
bus  owners  of  this  city,  numbering  about 
twenty,  suspended  operations  April  29. 
pending  investigation  into  the  constitu- 
tionality of  the  stringent  jitney  bus  ordi- 
nance passed  by  the  City  Council  earlier 
in  the  week.  Bus  owners  at  Ashtabula 
have  organized  to  make  a  fight,  but  ap- 
parently none  cares  to  take  the  initiative 
by  starting  a  test  case.  In  the  meantime 
petitions  asking  the  council  to  reconsider 
its  action  will  continue  to  be  circulated 
and  attorneys  will  be  consulted  with  a 
view  to  taking  action  provided  the 
council  fails  to  repeal  the  bill  at  iU  meet- 
ing next  week. 

The  objectionable  ordinance,  which 
was  indorsed  and  recommended  by  a 
special  committee  of  the  Chamber  of 
Commerce,  requires  every  driver  of  a  jit- 
ney to  buy  a  license  and  give  bond. 


The  license  fee  is  placed  at  $100  while 
the  cars  will  be  bonded  for  $5,000  if  of 
a  capacity  of  nine  passengers  or  less  and 
$«,000  if  having  a  larger  capacity. 

The  ordinance  also  provides  that  no 
person  under  21  years  may  operate  a 
car,  that  all  cars  must  run  from  5  a.  m. 
to  11  p.  m.;  that  cars  may  carry  only 
one  more  passenger  than  the  capacity 
rating  allowed  by  the  manufacturer,  that 
violators  of  the  ordinance  may  be  fined 
not  to  exceed  $50  and  that  drivers  violat- 
ing the  ordinance  shall  have  their  licenses 
revoked. 

The  ordinance  comes  as  the  result  of 
numerous  jitney  accidents  and  the  stren- 
uous campaign  of  the  street  car  company 
which  declares  the  jitneys  have  deprived 
it  of  about  $2,000  a  month  revenue. 
About  20  jitneys  have  been  operating 
and  of  course  have  been  doing  a  rushing 
business,  owing  to  the  vastly  superior 
service  rendered  over  the  crowded  car 
lines. 

10-Cent  Limit  for  Jitney   Fare*.  Rule* 
St.  Louis  Court 

St.  Loos,  Mo.,  April  28 — Police  Judge 
Hogan  ruled  today  that  a  jitney  driver 
should  not  be  permitted  to  collect  more 
than  10  cents  for  a  single  fare,  even  late 
at  night,  unless  he  displays  a  placard 
announcing  a  higher  rate. 

The  case  in  which  this  decision  was 
rendered  was  that  of  a  service  car  driver 
who  caused  the  arrest  of  two  men  after 
they  refused  to  pay  75  cents  each  for  a 
ride  of  several  miles  late  at  night.  The 
men,  who  were  charged  with  peace  dis- 
turbance, were  discharged  by  Judge 
Hogan. 

McLaughlin-Bukk  Build*  Jitneys 

Oshawa,  Ont.,  April  30 — The  Mc- 
Laughlin-Buick  Co.,  Ltd.,  this  city,  has 
at  the  present  time  under  design  the  con- 
struction of  a  jitney  car  that  will  be 
comfortable,  irrespective  of  th«  roads 
or  weather  conditions.  These  special 
jitney  cars  are  of  a  heavier  build 
than  the  ordinary  touring  cars  now  in 
use;  they  are  slower  and  will  seat  sixteen 
persons.  Some  of  these  are  already  ap- 
pearing in  some  Canadian  cities. 


Rust  Protection  By  Mixing  Chrome  Salt  with  Oil  or  Paint 


(CotittWd  from  page  812) 
Some  of  these  salts,  and  especially  those  containing  chromium, 
ere  very  active  protectors  against  rust,  and  the  same  is  the 
ens*  with  lime  water  and  alkaline  lyes  of  carbonate  of  potash 
and  soda  containing  more  than  1  per  cent,  of  these  salts. 
Sulphates,  on  the  other  hand,  are  very  active  rust  promoters. 

The  best  rust  protection  is  on  these  principles  effected  by 
providing  a  mixture  of  the  favorable  salts  with  other  pro- 
tecting materials  in  such  manner  that  the  salts  cannot  be 


washed  away.  But  where  the  question  is  of  unpainted  iron 
not  exposed  to  shock  or  friction  the  simplest  method  is  to  pre- 
pare emulsions  of  concentrated  solutions  of  a  chromium  salt 
with  animal  or  vegetable  oils  or  fats  and  to  use  such  an 
emulsion  for  a  coating.  Similar  emulsions  with  milk  of  lime 
are  also  effective  but  difficult  to  proportion  so  as  to  avoid  the 
formation  of  soap.  Experiments  with  the  admixture  of  the 
salts  with  siccative  oils  and  varnishes  have  not  yet  led  to 
definite  results  as  to  the  preferable  materials. 
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CROW  Gains  Require  Addition  -  To 
cnuble  the  Craw  Motor  Car  Co., 
Elkhart,  lnd.,  to  care  for  its  rapidly 
growing  business,  a  substantial  addition 
with  fi.000  square  feet  of  floor  space  is 
being  pushed  rapidly  to  completion.  A 
second  story  is  being  built  over  that  part 
of  the  factory  occupied  by  the  body  de- 
partment. The  sheet-metal  arid  black- 
smith departments  will  be  moved  to  the 
second  floor,  and  first  floor  of  the  main 
building  will  be  devoted  to  assembling 
motor-car  chasses.  Orders  have  been 
coming  in  so  rapidly  from  all  parts  of  the 
country  that  it  ha»  been  necessary  to 
work  nights. 

Drop    Forge    I'lant    Operating — The 

James  McKay  Co.'s  new  forging  plant 
at  MrKee's  Rocks,  Pa.,  is  now  in  oper- 
ation on  crank  and  cam  shafts,  connect- 
ing rods  and  other  miscellaneous  forg- 
ings. 

Lozier  Replenishes  Entire  Stock— The 
entire  stock  of  parts  for  all  Loxier  mod- 
els ever  made  has  been  entirely  replen- 
ished at  an  expense  of  about  $100,000. 
A  1-day  service  for  parts  has  been 
established. 

Locomobile  Makes  Extension  —  The 
Locomobile  Co.  of  America,  Bridgeport 
Conn.,  in  addition  to  an  extension  at  its 
Seaside  Park  plant  has  rented  the  new 
factory  recently  built  by  the  Bridgeport 
Engineering  Co. 

New  Tire  Plant  Starts  May  IS — The 
New  Castle  Tire  and  Rubber  Co.'s  plant 
in  New  Castle,  Pa.,  will  start  operations 
on  May  15.    Rubber  tires  will  be  manu- 


factured exclusively  for  a  time  until 
the  plant  is  working  well. 

Studebaker  Installing  Steel  Stamping 
Machine— The  Studebaker  Corp.,  Detroit, 
Mich.,  is  installing  a  steel  stamping  ma- 
chine in  its  stamping  and  enameling 
plant.  It  represents  an  investment  of 
*20,000  and  weighs  U00.000  pounds.  It 
requires  60  horsepower  to  operate. 

Youngslown  Tube  Betterments— Con- 
tracts amounting  to  $:!.000.000  for  the 
construction  of  200  by-product  coke 
ovens  at  Struthers,  near  here,  were 
awarded  to-day  by  the  Youngslown 
Sheet  &  Tube  Co.,  Youngstown,  O.  The 
company  plans  extensions  to  cost 
$.').000.000. 

New    Company    Buys   Factory  —  The 

Wetitworth-Brown  Co.,  a  newly  organ- 
ized concern  that  is  going  to  turn  out 
trucks  designed  by  Mr.  Brown,  has  just 
bought  the  J.  N.  Leitch  factory  at  Ames- 
bury,  Mass. 

Seattle  Ford  Assembles  4,241  Cars — 
The  Seattle  assembly  plant  of  the  Ford 
Motor  Co.  opened  March  2,  1914,  and  to 
April  27,  1915,  has  assembled  4,241  cars. 
In  excess  of  $.100,000  was  paid  out  in 
wages  to  the  employees  during  the  past 
year. 

Re  my  Adds  Another  Unit — The  twen- 
ty-second unit  has  recently  been  erected 
at  the  Remy  Electric  Co.'s  mammoth 
plant  at  Anderson,  lnd.,  to  take  care  of 
the  steady  increase  in  their  business.  In 
keeping  with  the  policy  of  this  company 
to  preserve  intact  alt  jigs,  dies  and  fix- 
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tures  used  in  the  manufacture  of  their 
products,  a  portion  of  the  new  building 
will  be  occupied  by  additional  safety  de- 
posit vaults  for  these  tools.  The  re- 
mainder of  the  building  will  be  devoted 
to  additions  to  the  punch  press  and  auto- 
matic screw  machine  department*. 

Student*  Visit  Wisconsin  Plant- 
About  100  engineering  student*  from 
the  Ohio  State  University,  Columbus, 
spend  2  days  in  Milwaukee  last  week  to 
gain  practical  knowledge  of  engineering. 
Among  the  plants  especially  selected  for 
the  inspection  was  that  of  the  Wisconsin 
Motor  Mfg.  Co.,  producing  the  Wisconsin 
motor.  The  students  were  particularly 
impressed  with  operations  on  a  num- 
ber of  sixtcen-valve  engines  of  the  special 
racing  type  which  the  company  is  com- 
pleting for  several  concerns,  notably  the 
Stutz  company.  From  Milwaukee  the 
party  traveled  to  Detroit. 

Manufacturing  Centers  Want  Skilled 
Men — Cleveland,  Toledo  and  other  auto- 
mobile manufacturing  centers  are  call- 
ing on  Detroit  for  skilled  mechanics,  ac- 
cording to  Ralph  Hoagland,  who  deals  in 
employees  for  the  plants.  The  Detroit 
demand  is  greater  than  the  supply  and 
Detroit  is  advertising  for  men  in  at  least 
12  different  cities  and  without  success. 
Unskilled  labor  is  still  to  be  had  for 
the  asking,  but  there  is  promise  of  a 
shortage  in  this  field  also,  and  that  be- 
fore very  long.  Good  wages  are  now 
being  offered  for  skilled  labor,  much 
higher  than  was  paid  at  the  time  the 
market  was  glutted. 
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 Detroit.  Mich.,  Motor  Truck 

Convention  of  the  N.  A. 
C  C-.  Hotel  Statler. 

Mmy  s   Salem,  Ore.,  Track  Racea : 

Northwest  Automobile 
Aaan. 

May  IS- 16  Vancouver,    Wash..  Track 

Races ;  Northwest  Auto- 
mobllo  Assn. 

May  IS- It  Columbus.  O..  Track  Race. 

Columbus  Automobile 


June  3 


May  17  Spokane,      Wash.,  Show. 

Davenport  Hotel. 

May  17-18  Boston,  Mass..  A.  A.  A.  An- 
nual Meeting-. 

May  18-19  Boston.  Mass.,  annual  meet- 
ing of  the  American  Au- 
tomobile Assn. 

May  17  Chicago.     III..  Sociability 

Run  Of  ChlcaKO  Motor 
Club  to  South  Bend,  lnd. 
H.  H.  Robinson. 

May  19  Indianapolis,  Ind..  50 

Raes  Indlanape"' 
Speedway. 

May  18  Philadelphia,     Pa..  Stone 

Harbor  Memorial  Day 
Run  from  Philadelphia. 

 Seattle,       Wash.,  Track 

Rsces  j  Northwest  Auto- 


Juf.e7ll 


June  9. 


11... 
June  14-17 


..New  York  City,  11th  An- 
nual Automobile  Outing 
for  Orphans ;  Orphan*' 
Auto.  Dsy  Assn.  of  N.  Y. 

Snn  Francisco.  Cat,  Na- 
tional Electric  Light  A»- 
sn. 

Oalesburg.     111.,  100-Mile 
Race,  Galesburg  District 
Fair  Assn. 
. .  Brighton      Besrh,  Track 

Race .  E.  A.  Moroes. 
..Detroit.     Mich.,  Summer 
Meeting  of  the  Society  of 
Automobile  Engineers 
and   Start  of  Cruise  to 
Georgian  Bay. 
.Chicago.      111..      500  -Mile 
Race,  Chicago  Speedway. 
.Sioux    City,    I*;.  30fl-Mlle 
Race,  Sioux  City  Speed- 
way Assn. 

July  4  Vlsalla.  Cal.,  Road  Race; 

Tulare  County  Automo- 

moblle  Assn. 
Tuly  4-5  Tm-oma.  Wash..  Road  Race. 

Tacoma  Speedway  Assn. 
JulV &  Omaha,     Neb.,  Speedway 

Races,     Omaha  Motor 


19. 
July  J.. 


Aug.  I- J. 


Sept.. 


2fl. 21 


Sept.  1J.. 


fWpt    17-1K  . 


Oct.  1-1  

Oct  «-!•..  .  . 


Milwaukee,  Wis.,  Indepen- 
dent Petroleum  Market- 
ers' Aasn.  of  the  O.  8.; 
1916  Convention  In  Mil- 
waukee. 
.San    Francisco,    Cat.  Tri- 
State  Good  Roads  Assn.. 
Third  Annual  Convention. 
.  Elgin.  111..  Road  Race. 
.Indianapolis,      Ind.,  Fall 
Show,  Indiana  State  Fair 
.Peoria,  HI.,  Second  North- 
western Road  Congress. 
Providence,  R.  I..  Speedway 

Race  :  F.  E.  Perkins 
Detroit.    Mlch..t  Speedway 


CsJ.,  Pan  Amerl- 


Dec.  31  

Inn  22,  191S  . 


Ill  .  Illinois  Oarage 
<  iwncrs'  Assn.  Convention. 
8an    Francisco.    Cal..  In- 
ternatlonal  Engineering 
Congress. 
...Trenton,     N,      J.,  Track 
Races  |  Inter-State  Fair. 
.    New  York  City,  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
tral Palace. 
...New    York    City,  Show; 

Grand  Central  Palace 
. .  .  Chicago,   III..  Show  ;  CoM- 
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DURRELL  Manager  Now— W.  O. 
Durrcll,  formerly  with  the  Dia- 
mond Tire  Co.,  at  Boston,  Mass., 
has  accepted  the  position  of  manager  of 
the  Pennsylvania  Tire  Co.*s  branch  in 
that  city  to  succeed  George  Lawrie.  who 
has  gone  into  busine  s  for  himself. 

McKay  Bark  in  Tacoma— Will  O.  Mc 
Kay.  formerly  manager  of  the  Ixvromo- 
bile  agency  in  Seattle,  has  returned  to 
Tacoma,  joining  the  sales  staff  of  J.  W. 
Leavitt  &  Co.,  Overland  distributor  in 
that  city. 

Gowdy  Goes  with  Buick — C  E.  Gowdy, 
for  a  long  time  manager  of  the  service 
department  of  the  Cadillac  agency  at 
Springfield,  Mass.,  has  resigned  to  ac- 
cept a  similar  position  with  the  Spring- 
field Buick  Co. 

Hennem  Columbiana  Tire  Mgr. — The 
Columbiana  Tire  and  Rubber  Co.,  Co- 
lumbiana, O.,  has  appointed  as  its  gen- 
W.  G.  Hennem,  formerly 
of  the  Mansfield  (O.) 
Tire  and  Rubber  Co. 


Garage 


Koakam -Scott  Moves— The  Roskam- 
Scott  Co.  has  removed  to  189f>  Broad- 
way, at  63d  street,  New  York  City.  The 
floors  pace  covers  an  area  of  11,000 
feet. 

luction  Co.  Moves— The  Bos- 
ton Automobile  Auction  Co.,  which  has 
been  located  at  1112  Commonwealth 
avenue,  Boston,  Mass.,  has  moved  in 
town  to  148  Berkeley  street. 

Silver  Opens  New  Branch— The  C.  T. 
Silver  Motor  Co.,  New  York  City,  ha* 
opened  a  branch  in  the  Bronx  for  the 
distribution   of  Overland  and  Peerless 


cars  at  520-522  Willis  avenue, 
at  149th  street  and  Third  avenue.  A. 
1).  Frost  is  the  manager. 

New  Garages  for  Milwaukee— Three 
large  garages  are  about  to  be  erected 
in  Milwaukee,  Wis.,  to  fill  the  needs  of 
three  widely  separated  sections  of  the 
city.  A  permit  has  been  granted  to 
build  a  large  garage  at  West  Water  and 
Sycamore  streets,  in  the  heart  of  the 
city.  R.  Grosscnbach  will  build  a  22  by 
144-foot  garage  at  Fifth  and  Center 
streets,  on  the  north  side.  William 
Scbeutt  has  plans  for  a  new  garage  at 
Prospect  and  North  avenues,  to  be  45  by 
143  feet  in  size.  In  addition,  scores  of 
smaller  garages  are  under  construction 
or  contemplated  in  various  sections  of 
the  city. 


Motor  Men  in  New  Roles 

Hoffman  Sales  Mgr.— P.  G.  Hoffman, 
for  2  years  retail  salesman  of  Los  An- 
geles Studebaker  branch,  has  been  ap- 
pointed sales  manager  of  the  branch 
there. 

Lucas  McNaull  Tire  Mgr.— A.  Lucas 
has  been  appointed  manager  of  the  tire 
depot  and  service  station  opened  by  the 
McNaull  Tire  Co.,  Akron.  O.,  at  Ui 
Alexandrine  street  East. 

Ho  ran  Lozier's  N.  Y.  Mgr.  —  J.  H. 
Horan  has  been  appointed  manager  of 
the  New  York  City  branch  of  the  Lozier 
Motor  Co.  The  branch  is  located  at 
11th  avenue  and  47th  street. 

McClurc  Sales  Mgr.— M.  W.  MrClure 
has  been  appointed  southwestern  sales 
manager  for  the  International  Harvester 
Co.'s  trucks  and  will  have  his  headquar- 
ters in  Dallas,  Tex.  Mr.  McClure  was 
only  recently  with  the  Marion  Motor 
Car  Co. 

Robinson  Quits  the  Regal — C.  R.  Rob- 
inson, who  formed  the  C.  R.  Robinson 
Co.,  in  Boston,  Mass.,  some  time  ago  to 
handle  the  Regal  line  in  that  city,  has 
retired  from  the  company  owing  to  ill 
health  and  H.  N.  Klegge  is  carrying  on 
the  business. 

Gray  Sella  Velie  Interest — W.  A.  Gray, 
for  2  years  manager  of  the  Velie  Motor 
Co.  of  Missouri.  St.  Louis,  has  sold  his  in- 
terest in  the  company  and  on  June  1 
will  leave  its  employ.  Mr.  Gray  has  not 
yet  definitely  decided  upon  his  future 
connections. 

Noble  Maxwell  Branch  Mgr. — Edward 
Noble,  who  has  been  associated  with  the 
Hodgins  Fosdick  Motor  Co.,  Spokane. 
Wash.,  hai  taken  the  position  bs  branch 
manager  for  this  company  at  Walla 
Walla,  Wash.,  and  will  act  as  distributor 
of  Maxwell  cars  in  that  section. 

Livingston  Promoted — Joseph  Living- 
ston, formerly  connected  with  the  In- 
dianapolis sales  force  of  the  Studebaker 
Corp.,  has  been  promoted  to  the  posi- 
tion of  assistant  sales  manager  of  the 
Omaha,  Neb.,  branch,  to  take  the  place 
of  J.  C.  Gerspacher,  who  recently  sev- 
ered his  connection  with  the  company. 

McLaren  Chalmers   Rep.— J.  C.  Mr 
Laren,  long  in  the  Chalmers  service  at 
various     points,    has     been  appointed 


Sharp  Appointed  Mgr. — Al  Sharp,  for 
years  associated  with  the  Pierce-Arrow 
Motor  Sales  Co.,  in  Seattle.  Wash.,  has 
been  appointed  general  manager  of  Roth- 
weiler  &  Co.,  distributor  of  Cole  cars 
in  the  Puget  Sound  country  and  sub- 
agents  for  the  Ford  in  Seattle. 

Herrick  Resign*  from  A  p  person — 
Harvey  Herrick,  former  American  road 
race  champion,  has  severed  his  connec- 
tion with  the  Los  Angeles  Apperson 
branch  and  joined  the  Earl  C.  Anthony 
organization  in  the  capacity  of  sales 
manager,  handling  the  Grant  line  ex- 
clusively, with  headquarters  in  Sun 
Francisco. 

Lininger  Heads  New  Detroit  Co.— 
The  National  passenger  cars  and  the 
Bessemer  trucks  are  now  being  handled 
in  Detroit  by  the  Metropolitan  Motor 
Co.,  which  has  secured  temporary  quar- 
ters on  Palmer  street  near  Woodward 
avenue.  William  Lininger,  until  re- 
cently sales  manager  of  the  Vulcan  Mfg. 
Co..  Pninesville.  O..  and  a  former  dis- 
tributor here,  is  at  the  head  of  the  new 
company. 


Dealer 


salesrooms  and  service  station  at  710-12 
Commerce  street.  Mr.  McLaren  was  re- 
cently Chalmers  representative  for 
Northern  Canada. 


Detroit  Chandler  Station  Opened— A 

service  station  for  Chandler  owners  has 
been  opened  in  Detroit.  Mich.,  by  the 
Gordon  Auto  Sales  Co..  1000  Woodward 
avenue.  Edward  Monasmith,  from  the 
Chandler  factory  in  Cleveland,  is  in 
charge. 

Bosch  Makes  N.  Y.  Leaae— The  Bosch 
Magneto  Co..  New  York,  has  leased  the 
seventh  floor  in  the  building  on  the  cor- 
ner of  Fifty-seventh  street  and  Broad 
way,  New  York  City,  in  order  to  permit 
of  necessary  expansion.  The  new  quar- 
ters will  house  the  advertising  depart- 
ment and  also  the  installation  depart- 
ment for  electric  lighting  and  starting 
systems. 

Hupp  to  Open   Wholesale  Branch- 

The  Hupp  Motor  Car  Co.  has  planned 
to  open  its  own  wholesale  branch  id 
Boston.  Mass.,  after  the  manner  of  the 
Studebaker  and  Buick  companies,  and  it 
hns  already  opened  offices  there  with  R. 
C.  Hutching  and  Fred  Nichols  in  charge 
temporarily.  The  wholesale  business 
had  formerly  been  handled  by  the  Went 
worth-Fosdick  Co.,  and  this  company  will 
continue  as  the  retail  agents  in  Boston, 
the  other  dealers  throughout  New  Eng- 
land being  required  to  do  their  business 
direct  with  the  wholesale  branch 
of  the  Went  worth- Fosdick  Co 
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«"M«».*i  M.-fry  Tin  c  .4  Canada  :  lumuno; 
n,»n..r..cJrer.  H.  .-armor.  K  Laliilr.lere.  K 
I    ,  . 

Clortaal.. 

Iiimu  lirlm  Sloc|ittia  Auto  Co  .  I.'-o  ikmj  ;  10 
uuii.ufa.  tut,  *l,,-i,kiir  l.rtli.  for  It.itiiiiic  unto 
muliil.-.      A    nrli.li.  C.  M    WimlMw.  G-  Smith. 

IILIrlrt  of  I  ..I an. bin 

W«.ii>,.r..N     K.hUt«1    Motor    Mlf    Co.;  IHKl.Ol.iO; 

K.    R.   "»''D,  W. 


V    A    H,»l,.i. t.  Hal.lt..  Ilii.-kner 
Drlinurr 

Ifim     llniatu  Aillw-ab  <V  .  H  ..hiiiim...  .  lei.  mm 

 n   1-l.in.l   ,.f  Cuba      II     K.   I-utlrr.    N  I". 

i     M   I'.im.r.  of  Kikton.  Ma. 


Illlnulai 

aiii-.l.     Aut..  Supply  ami  A- .>-»~.rl.'«  Co.:  »-,.imm>: 

n  -,c.»....irlo..  .iiotillfaitlirc.     i:.  H.  It.^J riniMi    J,  A 

hrnni.r.   I'    H  Shearer. 
.  in.  »  •..iuiii..|i».  nlt!i  Motor  Co  :  lllNl.iuM.;  mail' 

MfM.-f.n-r     i     K.  H-.-ltl.-r.  «'.  W    1-aiiit-ni.  Guy 

I  ill.  rlueey. 

4  in,  Ii.lcroiith.nal    Motor   < '..nl.-^l    All  .  12. 

rjNi.  A.  K.  I'..>r».n.  I  K  Straii.  Indole  Loud 
mi.  n 

t  in.  .....    spring  ii.n. rm.r  <:..  :  IIimiimmi;  (lt  manu 

f».  tur.-  .prim:  fiMY-rn'T*  und  "tti.  r  .fcii.c-.  f..r 
i.iti  mobile-  J  A.  Maeknujtit.  J  J.  I  ull-li.  J. 
F.   U.-.H.  J    r   J.  I.nlil.tn.iii.  Iloun-r  MilAuan 

India,  an 

tli.ili     Service  Garage  Co.  :   »l".t.iH«      M    C.  Coop- 

r.il.  r    i'    II    JVIIiir..  A ,  M  Kuallis.-k. 
<  ki».'.«i.«>ii  i  P— li.    *    II.    Mfg     Co:  llnO.OOO: 

niatiiifii,  firing  it.  .-^..irl.-*.     A    I-    Ring,,.  A.  1'. 

Gmd.,  K    II  Tlllnn. 
Ki.Kit.x7     Eugene  Alklli.  <-.,.;  llniMHI;  i.m««ln 

manufacture.     Vi     A.  H.idii..  W    II.  Kll*.«»l. 
:«.|i»ihn  i»-  American  standard  Motor  t\.  ;  tl«0, 

i»M> ,  uiit.niot.il.-  and  I  nick  maiiufa, -luting  II. 

It    Jnliicv  I',  unit  I..  A.  Gantner. 
!m  l»x»i-,i:.t»     A.    am!    M     TnlKnlt    I-..  .    Iln.ntm  : 

garage      N    A     \ufderbcld.\  W.  II  Moutgoniery. 

V.   W.  It.^HTiianii 
Im.|.« .lot  la     lK.nl.U-  Tri-nd  Tin-  Co.;  f.'.-VK)  :  tiro 

iiianufa. -Hirer  •ml  dealer.     W    I'.   I.u»k.   C.  K. 

Kntimiport    K.   A  Klillh-n. 
Im-usai  a— General  Motor  Service  Co.;  $10,000; 

.Io.1t.     c.   I.    lUlh-ngcr.   P.  Eoglcliarl.   !*.  M 

Kit.  h. 

IkHiMruua    state*  llolw  t  ar  C».  ;  $.w.M» ;  auto- 

lit.it.tlc  and  |u>rt»  manufacture.     It.  C    four.  W 

H.  Smith.  Waller  Mycra 
I.4»lirv<  imraii       l».-arUirn     Motor     O..  ;     $ 2.000 ; 

.l.nt.-r.     J.    W.    m.rllDK     W.    M.-jcr.    E.  A 

lla.H-r. 

Vrw  ALBA>T — T Jtl'pllUC  Auto  Kua  Co  ;  $.V«t ;  ..ailll- 
ha.  anil   tn.eiwf.-r  lwiNln-*H.     t;.   B    and  C  H. 
Ijit't.tnic  anil  Klnit-r  Miller. 
Vi\.  r\.xit«     Motor  Safrt.   IK  .I,-..  •*...  :  tSVOOIt :  to 
liiaii.lfartur..  aiitiwii.tlil^-  nafrtr  .I^v1.v«.  Rlinor 
K. 


I  ,(  ia.-ll4.lt — Hl«  JltDry   fr. .  ; 

-IB.  F  W, 


A.  f    Thn.ii[.Mio.  F.  W,  <-.h -II.   K  l\ 

t  .,l  i.rtl         Fln-»tow    Jllnvy    « •«.  ;    I'OO.  C.  F. 

Atlf.-Dkalnt*.  K    f>-  Aufrnkan.p. 

I  ..I  l.nl.l.l     M.    4    M.    JIUl'T   I'll.;    tW*>  Morrla 

Mon.kr.   Ma.  and  Sam  Muo«-r. 
t...ri*TiLi.»    M.k.l  Arll...ii"Mlr  IV:  fln.lKKl:  lltw-y 

bu,  II. I-      »'.,.   A.   llok.r.   S    S.  Jmr.  W  V 


l.nnlalnnn 

.iriAVi.»ia-  Alr-iandrtn  Jltn.-j:m..l.|lr  Co  .  U"..0"0; 
Jlttwj  l.u.  tl ii—  P.  A.  tillhani.  Vi.  It.  u'Vi-al. 
.;<in  t..-hr  and  otb^m. 

Nkaiarhairlla 

W.tdtom  x — ll.aal  Tire  C«,  ;  *20.tMin  .  to  nianitfar 

tun-  tlM.     C.  W    Itailrj.  Jr..  II    E  It.*.-.  K. 


ParcbMMn.  of  Waribr 
dnre  Krlnlmao.  MurraT 


Mlchlicnn 

Iirraoir — A*aocl»l.^l  Loalor 

Cmntr  :   l.''i  '«"'  Th.Hx|nr» 

Kotlia.-hlld.  Ilim  Frank. 
I'trraon- — K»«niath   Co.:   tMt.000 ;    to  _ 

autonuitillr   trmka   and   iU.|l».rj    n>r».     K.  1". 

Blnlxll.  C.    f..  mola.  F   C.  Slbli-r 
I'tnuotT  -  ftandar.1  Motor  Parta  Co.;   $:?(><>, <kk)  :  to 

liwiniifartorr  antoiDiilill..  t«ir1».     K    J.  DaTton. 

W    H   (iratit.  <H.-ar  tlumhln.kj. 
limioiT-  Wolrrrlu-   Oaraitr   «'..  :   II, If  mi.     a  t. 

Hamlin.  J.  K.  (illrnTt.  C.  C  llaml.rl.tai-. 
fViNTtA.-    Pontlac  C'haaNla  Co.:  lloo.tMio;  to  rnaDQ- 

facture    «otoniobllf«      It.    A.    Palnmr.    K.  P. 

WaMnu.  M.  D.  Hubhanl 

Mlaaoarl 

St.  I.oi-ia — c«rt»r  Motora  Co.:  Is.imki:  to 

tun?  cna-lm-i.  and  tiutomoldle  nart*,    C.  O. 
t-r.  A.  H.  I.ltlk.  H.  II.  r 

Hr    Locta — iK'troit   F.Wtrl.-  Car  Co.  of 

l:>.ono.    M.  B.  dtraoaa.  C.  L>.  Looa.  C.  M.  Tile- 

St.  Lucia — D.  C,  Olltlland  Mfa  A  Auto  Supl.l)- 
Co.  .  |M.l>t>0:  to  tnaatlfurturr  autotnobilr  alll.- 
ptto..  fl,  c.  Ollllland,  K.  P.  Oroor.  II.  F. 
PiH^'nr-marin 

St.  I^.tia — St.  Ixmla  Anto  A  Tranaportatlon  Co.: 
l2.ooft.    C.  F.  flrta.  Ja.-ol>  Hxrlati'ln.  Rlrhard 

M*.t.Tarke. 

Waaa  citt  -  Auto  Tranaportatlon  Co.  ;  l.tO.OOO:  anto- 
linn.     F-.  J.  Pratt  D.  C.  Morrla.  A.  H. 

York  CUT 

Nrw  Tout   Crrr    O    C.   Arllti  A  Co. 
f>.    C    Arllti.  I>arld 


Now    Y-.ii  k    'in     llriillii    purkaril    Antn  lt,ntltix 
IV  ;  »--,.mj.    I.  ||.  Hru.ll.-_* .  J.  A.  <  I..,,  .    I  J. 

In... !ln* 

Saw  \  >mk  cm—  It   L   B  Mfa  C«, :  Il2,<mri.  M 

iTHi'iij  maiiiitii.  turliiij  I..  }'..  Br,i;jiiil.  ti. 
II,  iilMo.  il.  li    N    \.  l-  li 

\.»              .  in     Urmrl.  1  n     r  Auto  s.rvi.c  I V  ; 

  tiling.       J    W.  Itth.llj.  II    \V  IlllmlJ 

It.  J.  Til.  krr. 


N««    V..IIK   nil     il-.k   A   K...,lrl,k:    |l  HI  ;  n- 

twin  hi 


in  i  lata  A  IviuoTIik:  »i»ii.m>;  r<- 
W    ..     i  lark.   A     It.   K-mlrl.  ...   I.  J. 


V,,Hk    I'm     •  --i.yt.Mi    A. it..   Pai.illt.K    A  Trill, 
mint    <•■  .    <^.i,.i.iii       Win.    IU -rk.ii.IK.  M..rn» 
s-Ii»miii   Atir.  s.t...i.it. 
Slt«    V.akK  I'm—  Conlillon  Co.:   I«i<»;   inniinfiu - 
tt|zin||  iiint'-ni.   v.-l.l<U-a      Al.rani  Wya*.,   II.  C 
<;  I......   Km. I  Fnnik.'l.   \Vi-.|w..rtli  ltl.lt 

Nrw  Via.  t  it.  iv.iniul.iu>  « 'I r. ■ ;.-  t.-iaoiiu.-  A  nil 
Co;  |.*.tMHi,  Muiirl"  I  ».■  .it  ~-lt.  :m  CI.HT.U 
.li>.  I  .  I-.   I.   Alirw-ll'-r    K    -M  i:n>«-.iiiaii. 

Saw    ...»k    (171     I...H        Illim    K.|«.rt    C..,;  fill. 

imki  i.i.ti.nmMi,.  .,tt.|,|,„  .-..n.-tta  |i.  IT.-i.fc.. 
lil-naiiiil  Ik  ITi.,1.  ,  a  lino  1j.ii.1I.  17TT  Br.n.l 
i. ... 

Nrw   V'.»K  I'm     I'nu  Mir  f..r|..  .  *^'.  <l"">; 

f..r  Miakltitf  tlr.^  | -him  1 1  r.'  t.r.H.f  i'.  IIh  S.  I.  ii..  t. 
I. mid  iir--  i.l.a-ini.  M.i«-»  I..-wi*.  :;k;i  st.  j..fco  » 

Pin.-.-,  Itr.-kllll 
Nkw      Vi...      ith     Ill.Tlrt..      Aiitomoldk-  In-liv.rr 
Corp..   J 1  <  I  .  M  M  >  ;  ^aru^.-  and  il.nl.T      Chi  Tl.-r 
Mini     K     II.    I'an.lN.   J.    II.   Put. .11.   all  „f  M) 
w.ii  Diner 

Nrw  YmiK  "'IT.  TJr.^l.i.  S.ifj.r>  .lurair.'  Co,  ;  I'-'. 
ihm.  i:  II  M.-Nnllj.  J.uu.il,  l.-i.llti.  J.  T 
Hjai. 

N»«r   V..«K   Cnv    Jiullaa  A    SfcniH;   *1 .«»«. :  ninll 

or.fc-r   l.iiDiti.-).!*   Id   aut. .hi*. Ml.-   supttll.  *.     r,  M. 

]<<...  ritl.j.1    J.   M.   Itaiiin.   Ma.    Il.irowitt.   all  of 

3.".  \n«*aii  atn-i-t. 
Naar    York    Citt     Yt     ti.i.rk>.   Tlaar   It.«r1fca»   C»  ; 

| It... mm.  .    tivutMifa.-tiiritiK    l»-arliuri«    f-.r    nut. -inn 

lil  I.-m  and  mai  hlii.-rr      ,M    .;    TlMnr    A    It  Tltraf, 

S..1,  CohiTi    .V2IT  N.-W  lTn~.lii  .trn'r 
Nr»    V'ibk    i'itt     II  nb   llarnk'.-   Co.;    »2.tKM1.  It. 

Afcr.  A    Ahr.  J   T.  Bnotli 
Ni»  V»afc  cnv    Kim  Sal"  i  ••  :  ii:,-ii»l;  tn  dm  I 

tn   ■tirloir-..   -bo.  k   alH-orU.rfc.      fahl.-t  H..ti»tiMi. 

S    II  Hi.li,.  C,.  C.  Norton. 
Na»  Viiik  Cit*    N  uiwt  *  llanoon:  |mmi  ;  ».t»  rt 

tianti.i...i  ,.f  N.-w   York      J,.~-i.li  N-un-r.  Janira 

J.  Hannoii      Both  mhih>  from  llront.  N  V 
Nra-  Yo«K  Citt    Islington  Am,,  SiippIt  Co.:  II.'.. 

raa.    .fcal^r      M.  A.  Noldr.  It.   H    IVodd.ll.  A. 

M.  Nam-hrr. 

Naa-  Y'oiik  citt- -l.lnanianii'a  C.nrair  :  ti.omv  H 
l.l<-«li  anil.  I>lw    Ktw-rluirt    K.   A.  Klwfliart. 

Naa*  V'i.k  Citi  l.n<-.-rn>.  c.araai-  c.trti  ;  I^.imtm.. 
C.  H.  Mllldir.  P   W.  Ilaliratian.  H.  J    A  lair 

N««  YoaK  Citt-  Mafc-olm  Motor  Car  Co  .  |,V.  nno ; 
,lMlli-t      G    1     Iluhlll.    K.    1.    Iltla.    Mai  tln-rtt. 

la-rat-r 

Nrw    V,«.    (Ttt— M.  Farlan    SI.    Snl—   Co  :  »Il> 
.Mill;   dralrr.     S.   J     F).i-t.    F.   1..   Nil. -In.   II.  K. 
P.  r--.iiM. 

\t«  Y'"«a;  Cnv—  Motor  V.htrlo  Kal«  Corp.:  *!.- 
(KMi.  .I.al.r  II  T  FMwanla.  Ilcnrr  Canlali. 
T   <:.  Ilurklun    all  of  .i*  YVIIIIam  «tro..t. 

Xar«  Vm«k  citi  M.  tor  ITilitl..«  c...  ;  |'.>s.ono ; 
a.it.Mi„,bll^k,  motors,  .-oaltin-r..  nia.-blnlwt..  li 
K.  VM»«r.  It.  C  I.limian.  I.  K  J,,r.nw,n.  Iir. 
Ilroadwar. 

Nr«r     Voaa     Citt— Multlplr    Worm    Aifc.    Corn  : 


llOii.lMKI  :    worm  era r    driving-  mm-,- 
.....i.vTm  and  v..|iI,-1.-d,     A    W  t 
J.  W    It.  wland,  ."(J  Broadway 


i;  iii",-1inm 
Cha~-.  A. 


L  Koll. 


* .     "       i|i't  muii,    -T  —  tii'MiManj 

Narw  V.«k  Citi    N,.w  Tort.  RbM-trlr  tiarnap  Corp 


MorrU.    G.  L." 


_araa».  for  .  l.  rtrl. ..  I.  W.  Bononr. 
It  II  I.lvlna.ton.  J.  YV  CraiMlall.  all  of  fl,-, 
ntrailvi. 

Via    Y'oaK    Citt— Safety    A.it.,   Knnli.m..|it    Corp  ; 

llo.tton      s    M.   R|,.».anla..n.   II.   A.  Vincent. 

\|.-..-«  Elv.  2  lt.-rtor  .tn-rt 
Naw   Yoaa  crrv    s.^  urlty  Wlikfc   |yM-v  a  Brake 

Co  ■    IrM-t.OOO  ;    to  manufartnnr-  ailtolllotil  1..  lo.-k» 

Sflroan  Una.   1/M.n.dd  Tropp.  tfcrt  Rlvkln. 
v.  inntb  »tre».t 

Naw  ToaK  Citt  —  Snfrty  Brak..  Co.;  12.000;  tn 
manufacture  lM>nk..«  for  aiitotiMiMI.-,.  Aneii.r 
Marln-nk..    Hrnry  Kllnarr    ll.nry  Kr«a..l. 

Naw  Yomk  Citt  sinib.it  Burlinr  c„  ;  »i.<kiooim>; 
to  nianiifai  tun-  1*11  la  nrlnr.  .  t. .  I.  II  s»u 
In-i-I.  Hotel  Mararlltc.  New  York  Cltv  :  C.  A 
Whitney.  W.  F,  T.owlh.r. 

Naw  T.i»k  Otv— Rlmi».on  Motor  Cor.,;  I.Y.nno; 
dealer.     Kdw.   Cynanion.  ||.    Ix-vlne.  Ahr. 

t^Tilie 

Naw  \"vk  Citt  ftntttk.  Noren,  A  c..  ISA. nno : 
nianitfact.irlnc  atitomoldtea  It.  C.  Kran«  W 
M.  Smith.  II.  P   Norrm.  nil  or  Klin  Bnui.lwav 

Nrw  Y'otiK  Citt — HheeiMhead  Bay  Speodwar  Corp.  ; 
I2  MM>.IMM>;  to  maintain  and  operate  aiilomnldle 
.peedwav.  T..  P.  Beeder.  .5.  II  nrevllller.  A. 
>r    Fowler,  both  of  32  I.ISrtT  atreel 

Nrw  Y  ork  Citt  Theobald  Auto  Fuclinlure  I2.nn0 ; 
dealer  J.  I.,  fiunltan.  W  p.  Bu.hfcr.  S.  B 
Kalmiik. 

Nrw  Voaa  tTrv  Wltlir-rlier  Rloraae  Battery  Co  ; 
IIO.tNiO:  lattterli^  appllvnec  f, t  .l.itom,  bile* 
and  eler-trl.-nl  itim«1.  E.  F  Jacdwen.  C  J 
stHn-mian.  Yf.  J.  Hanlon.  r.2  Bn«>k  St..  T,,mi> 
kln.vllle.  N  Y 

Naw  Tobk  Citt — Tankee  fle.tr  on  Motor  Co  : 
|.-,n  fton :  to  operate  reflnerle*.  ivinmifaettire 
nieral  nroilneta  and  martlliierv.  CI.  KcUcr  E 
/.  Poollne.  J.  A.  Clynea. 

Narw  Yoaa  Citt — Olllett  Jnbnaon  Co  :  |.'..Oon ; 
dealer.  F.  1).  Olllett.  C.  L  C.  Johnaon.  A.  J. 
Johnson. 

Naw  Toaa  Citt— Weat  «7lh  Street  Oarar- :  l^ 
OHO;  I-llllan  Carlln.  B  I..  Cohen.  B'»>  O'Rourk*. 
al!  of  .It    Naaaoit  atreel 

Nrw  Y'.iak  c,tt  «:td  St  Oara... :  l.-.  ooo  C.eorre 
"nnehfaaa.  W   Laytuat..  IPOt  lin^dway:  T.  F. 


Nan  Y..BK  t  in  llatilliu.ml  William.  I  •  .n.<  rt Itila 
T,  1"  >'.,  .  I.-..INKI.  iii.iiufa.  lun  r  top..  ««ter- 
|.r...f  i.iv.i.  .III.  c„i.r*.  et.-.  J  (.  Ilauinionj. 
Aiu.,1.     lt».t„.f.kT.     I.-I-.'K     Broadway.     C.  U 

eV  tittama. 

Nr.n     Ymuk     I  ITT-  ll.  lulo.    Tire    C  .  IHNY.lMW; 

ma;.' i'.i  I  ir,-r       L.    i:     YlaitlnQ.    H.    W.  " 

T   II.  Soul.-.  2  llctor  «tr..t 
Na»    V..a«   cit.—  H.-ina    lire  Co  : 

iiiaii'.ilio  Hirer. 

A.    Kau.l.iler.  I1IM 
N.  J 

Na»    Y-MK    CtTi     IL.til  dental 

nntma-i     W.  Tnwk.   M    Trwk.  JI5'  W  Tutu 

tr,.  t  .  I  -.   A    lilt,  b.  o  ■ 


ma  lire  Co  :  II5.OH0.  lira 
M.  Il.lna.  i:  V  Ikerk.  B. 
Newark  avetiu...  Jei>..y  city. 


II  I.  Ta 
::•>::,  nr.. 


-1.  T 
nicy.  C.  C 
tinay 


TnaraliTm'1.'*  B '^narabam 


\i-w  Y.  iik  i  ii.--l.fcal  Auto  Supply  C-o  ;  I10.IMX); 
dealer  I  rani  W.  In.teln.  Saruuel  KapUn.  H 
tl  Ko«.b.  IJll  YV.  4.iHi  .tn-.t. 
Nrw  V-kh  -  it.  J.—-!  1.  J  Klllel:  IIO.IKM..  dealer. 
Mlrlau:  Kltt.l.  J  J  Klltel.  It  IJ.  Klltrl.  tlH 
lllv.r.l.le  ,lrl»e. 

New    Viiik  im    l.ol.-ll  Atmrn  Auto  c«.  ;  td.DOO: 

.1.  ul.  r        M      It     l  ol.  ll.    'JAO    Tiffany  atreet, 

llroin  ;  J    Al.iro,  M  Jnwltv 
N.w  v.. iik  Citt-  J,  T   M.cWIIIintn;  I1.(M>0;  dealer 

In  n,il,.iii,.hl|..«  and  n.>-e«v.,rlea.     VI.  It.  MacWII- 

llan,    J    T.    Ma.  Wllllam.    S.   O.    Sterne,   all  of 

.'.HI  w,  I  .nth  .tr-ct 
Nrw   Toiik  .  in     Yl,,,a   ltuU«r  Co  .  f  1.000:  tin 

manuraciiirer.     E   J    Kern.  G    It    Manbail.  K. 

W   Tompklnv  2^2  W    ltlvt  .tr.et, 
Naw   V.aa  Citi     Monarch  Auto  Supply  Co  .  110. 

IMMI;  denier      loin,  U..,ne    B  W.  107tb  atreel; 

Mai  Hlehman.  l..-n,«ld  Philip 
Naw   Ynax  ..n-N„il„„al  Tlre«-.l  Co.;  $100,000: 

mannfacturr  ao.  ret  ,oroi«,.io.l  for  ~miIU,»  tire.. 

Ha.HI  lJ»k,   l.'.T  W    54th  atreet;  G    W.  Lebolt. 

s    si.  --i 

Nrw    Yuan  t  in     New   It.nvrr  Ford  Starter  Corp  ; 

|2>..immt  .  inn  li  ii  fa  i- tu  tine  .tarter.,  parta  and  ae- 

.e*«irfc'.      J    lt.,ldii..-.|i  ttiiff.  ,V,  ltr,«d  atreet; 

M    I.    Kdlnacr   J.  T  Menorers. 
Naw  Vi.HK  Ctrl —Primer  A  Ml  .Hire  Itecnlntor  Co  ; 

I.-.imm.:  <-arhtir..t.'r  .fc-.tc-a  for  nntomnhllea.  K. 

A    McCoy,  A.  1.  Welaa.  Frederick  Kli-hardaoo. 

I '.'.Ml  Aniaterilam  avenue. 

Naw   Yoaa:  cm— He«ent  tianae;  ll.otm;  denier. 

K.    FKinnelly,    J.    II     Hontully.    40    W.  127lh 

atreet  ;  YV   J  |K,,le. 
Naw   YoaK   I'm    K.   Schooniikaker  Co.  .  123.000; 

tire   manufacturer      Kill.   Scboouma k«r.   I..  N. 

Mato.ni.  ||.  I.  Hnher. 
Naw  Yotia  cm    Seventy  fourth  Street  Co  :  |5o0. 

W.  Korn.  8T5  Park  arena*;  J.  L.  I).  Mayer.  B. 

Mayer 

Nam   YoaK  Citt — Shaw  Pennion  Motor  Corp.  ;  $2,- 

<mmi  ,   denier.     O    F.   Shaw.  Jr  ,   II.   E.  Meya, 

.KI.1  I.enoi  mad.  Brooklyn  :  F.  A  llalloek. 
Naw  Yoaa  (Ttv— Tran«i«irt  Tractor  Co.:  1100.000; 

motor  trariora.    A.  W.  Moffat.  11  Cedar  Court. 

Fltwblna  N  T  :  F  It  Stlmaon.  F.  J.  Rtlia-oo. 
Naw  Y'.iaK  City— Tremont  Tire  a  Supply  Co. ;  |S.. 

nno:  dealer.    N    J.  Flnory.  E.  A.  Floory.  M 

B  roieman.  all  of  r.43  E.  IRItli  atreet. 
Naw  Yoaa  Citt     I  nll.-d  Auto  Truck  Co.;  IS.noo : 

dealer.    I>.  Hlaioond    P.  Diamond.  329  E.  20tb 

atreet:  I»ula  Weittman 
Naw  YoaK  Cm — t"nlv.T«al  Safety  Brake  Co,  ;  $23  . 

OOO;    autonmldle    brakea       San.iM.|  Wleaenbera, 

.141  Crimmlna  avenue.  Broni  ;  L    M.  Brrnfeld. 

Roae  nernfetd 
Naw    YoaK   Citt     Yank-..   I'eavy   (HI    Ylotor   Co  ; 

lr.0,ooo.      E     J     r>oo|lnjt.    Brooklyn .    1  A 

Clynea. 

Srw  York 

At  cam    Yellow    Tail    s..rvloe:    I-.IM) ;  automobile 

!' VT-  ''IT "VT'k  "  w'  M"'''IL*"-  E  v-  8",t- 

Ham.Kt.Vs    II.  H.   s.  Co  :   I'tin ;  dealer.     M  M 

Black,  li    lleatt.r.  P    II.  Slearl 
Rao.iKt.TX-    Ka»l  New  York  Garaae;  ll.nnn     n  T 

Foreman.  C    a.  Curncllun.  II    K.  Cornellna. 
BaooKITX     ItotH.rt   A     lllll'a  Canute:   ll.ooo  R 

A    HIU.  M.  E.  HIM.  It    K  Palmer. 
Rmookivv    Watkin.    Street    Onraae :    lr,  000  a 

Morrl-    A.  B.rti.leln.  W.  Homme, 
Bnr.I,.     A     F -   <>II, er  Gear  4   Machine  Co.  ;  120,. 

ft  in;  ninniifa. Hirer      A    F.  Oliver,  C,  I..  Wled* 

rlrh.  >t    s.  Gihl,.. 
ElMlM..     Klr-lr.    M,.t„r  Sale.   Co:    $1,000;  dealer. 

Karty    Tln.tn|~,n.     W.     II.     Mewliiier.    H.  F. 

I.tintlv. 

"llamoDd     Tire     Sale.     Co:  $10,000; 

T    P.   c     Fort^..    Alexander  Forbea. 
tindrln..   :,ll   Ijifayettr  avenu...  Brook. 

lyn 

llossnt      Tran».-ontlnentaI    Wheel    Co.;  $125,000; 

to  mntinfne.iire  wl,..,.|.,   mtary  appllan.^-a  II. 

Oreenlce.  E   J.  Orwol«e.  F.  V.  t  l-iil 
Ixw.mi.    J.  M   J   i;ata«.  ;  $.'..rM>o     A.  II.  Jenklna. 

reater  JncolMoni.   Martin   Morrlaon.  IIollyw.xMl. 

Mr.  Vanxox    V.rifcin  ltel«ht«  Garaae:  $3.0n0.  E. 

K.  I'lteclit.  A    A.  I'lteclit.  VT   J  Terwllllirer 
Ni.o.iia   Kai.i  a     A.   II.   Allen   Automiditle  Co  :  $2. 

.'.nti     aut, .mobile  rentlnc      A.  ft.   Allen.  I..  A. 

A  Urn.  C    K    Allen,  r.r.l  Kfc  venlh  «tnM.|. 
Naw  Rochbij.I) — Weetcheater  Auto  Salea  Co.:  $10.- 

txin  :  dealer.    P   J.  Holdaworth.  J.  L,  Fn»?lxirn 

It    M.  Holden 
PanK  a  k  li.t. — vdjii-tahte    Wbi^-I    Co.;     $,-..IMMl ;  to 


vehicle..     J  H 


lltlalM. 

Pat.it. 
H 

Ito. H 


Bu.,,»„«>,m    mum  ,..,ei 

.  n    C.  Weaver.  J.  W. 


M»xoa    K.    Auto  Service;   |.',fMY ;  ra 
rviwolvrry.  E   A.  Knye,  It.  tl.  Ka 
id  M, 


B«Tra    Kwad    Motor    Vehicle'    Co.  ; 


.--iye. 
12. -.00: 


-   --   ........         •  v-uai  av-  9^.  ""'. 

■lealer     W.  M.  Klpp.  M,  I.    Allen.  Jt    I.  Iiarla. 
R.u  li  mm—  Hre  heater  Motorlna   Aaan.   and  Service 
i'«  ;  lin.noo;  .uppllea     Bert  Van  Tuytc.  11. 
I,.  Kennlna.  I..  II  Kenuinc 
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Recent    Incorporations   in    the   Automobile  Field 


New  York 

11. «  iiKTu-  Whir.-  star  Jltnej  !.!««■ :  $r»n, 000 :  bo* 
line      Wm    l'r..«».  \V.  J.  fit-vcr.  I.    V.  Kendnlf 

II. .via  Roioe  and  Northern  Auto-Bu.  Co.;  $^.000: 
automobile  hon  line  l»t«c.-n  Home  and  Boon- 
vlllc.     Gnjkinl  Job.a.   A.   H.    N.-onnn.   W.  C. 

-siux-lm— BartMt  *  Bmltli  Motor  Co.;  $10. ooo; 
.baler.  O.  W.  Bartlctt.  B.  0.  Bartlctt.  Ci.  W. 
Sllcknry. 

stuv.-vaa — Syraonae  Auto  Bun:  $1.'..tK>0;  bun  line. 

I'  J.  riqm-t.  Adam  Hclld-line.  W,  II  Hinckley 
!>..>    Km|>1r»  Motor  Tract  Corp.;  110.000;  dealer 

I,.  A.  Rnbtnaun.  A.  L.  JoboaoD.  Walter  DU. 
\v%\rA»H — Wanlagh  llaraie  :  ll.ooo.    Ulrdaatl  Jack 

»on.  Walter  Aandown.  <i.  S.  Jackjarra. 
Wnit*  Ptain* — Central  TTaDafer  *  Tail-Cab  Co.; 

$r,  ooo     0    I..  o'Hrlrn,  E.  A.  O'Brien.  W.  A. 

it  ltrlen. 

Oklahoma 

I  i  i  »a  -Sonthwcatern  Motor  Wheel  Co.:  $10,000  ; 
•  Icalcr.     r.  P    Potcr.no.  E.  W    Richer.  R.  E 


.  r. 


Ohio 

,miov    Akron  Auto  l.lTcry  Co. :  $10,000; 

arrrli*.    C.  F.  Schoec.  A    I.    Schultn.   M.  C. 

M  lb-hell,  C    <•-   McNeil.  K    I..  Sohnor 
Aint.sa Butcher  Bubk  Co  :  110.000  ;  d.nlor.  R. 

<•    Fulton,  I  ra  Botcher.  K    A.  Van  Den  Urocek. 

A.  II.  Ilo«a.  J.  H.  Council 
<«\t..v     Ken    Motor    Salea    Co.;    $10,000:  dealer. 

John  Jacob.  Jr..  Ed*ar  llarrla.  F   X    Volter,  P. 

Campbell.  William  Jacob.  ollrla  Dawn. 
i.v.ivmiI    Cincinnati  Motor  Coach  Co.:  110.000; 

In.  1 1  m—     C.   R    Ke«rn.   lx.nl-  Rntior.   A  • 

■viiufhold.   I.    V.   Ba.hm.n  Iliirtir 

W.  MrlB-r. 

iimivmti    Fulton  Colwrll    Co..    *H».000  .  □.■■it 

II.   r.   Fulton.   F    C    O.lta.ll.   R.   p.  ColrtmoD 

Robert  Kromrr.  F.  Wataon. 
<  iv  i\n«ti—  Northern  Caratr-  c«  :  $l,ooo,     R  II. 

l.o,t.ko.  W.  I.    Doepkc,  K.  Morrlii.  E.  U.  rirMi. 

II    II.  Wl**cr.. 
i'im  issATl—  Tnllatt     Tire     Armor    Co.;     Ini  ooii; 

nun.  litre  pr.*>f  lire,  nrninr.      F    R    Tall«.t.  F 

Mnrrm.  O    M    Sia-ar.  C.  II    Darin.  W.  Schmidt. 

Jr. 

riviKsin-  White  Mfe.  Co  ;  $io,oo0:  rubber  ar 
tlcle.  and  anlonioblJe  arceaaorle...  I.  J.  Cooper. 
W   I.    Itu.rh.  W   C    l-atta,  A.  K    Apklnc.  F.  F. 


i  motsi.  Colonial  is  rube  Auto  Servl.-e  Co.:  $10,- 
ooo  ;  r.|.alr  .hop  and  taylrab  company  W.  II. 
Swim.,  N  R  Taylor.  A.  E.  O.ldbamer.  I  M. 
Ci:rt|.e,  II    It  Rrai-kenrlilee. 

r.  i  >rl.«M-  Tlle..ili.re  Knildta  Co.  :  $?  OOO.OOO  ;  to 
nianiifui'tiiri  nn'onioblle  lioillm  tru<k^,  wbe«'l« 
nml  otlMT  artlrlen  made  from  w<n^l  n.elnl. 
Tlie<«I"r.  Kiimlti.  Ttiefuliire  Kwulti  Jr  ,  Vl.-k 
Wlnkel  J  J.  Oedeom.  Frank  rrliille  R  ft 
F..li!»rl». 

C[  rtiu  *M»    Marrel     Autom«iM1e     Snpnly     Co.;  to 

Marvel   A.-.-.  «torle»   Mf«  Co 
n  irviM'     Noto     Motor     Trurk      Co  :  $10,000; 

dealer.    J    .T    KMn    W    II    Sleln.  William  Oob 

-.1,.  M    V    Amerman.  ■•    l>  ' 


i;r.ri<ustt-Ulr  riij  Mf».  *  Supply  Co.;  $10.- 
uoo;  aulomoblLe  dealer,  tl.  II.  Ilanna.  J.  J. 
Illlleaple,  J.  B.  rilbUl.  Fred  Atnudeo.  J  W. 
Sh«-ahan. 

ci>:vii.a>t> — .Srrippa  Booth     Salea     Co.;  $10,000; 

dealer.     M.  II.  Summerm,   K.  C.  C«rt»r.   W.  II. 

Steven*.  J.  B.  Stereo*.  C.  S.  Tbtvtnaa 
rinmnn  Kallb    Katla  Ctutoh  and  Maehlaerr  Co.; 

$1.<hm>;  rlufcnea  and  aulomolille  narta.  Cbarle. 

M.  <  lu.ky.  I..  II.  Adanta,  Artbnr  llliir*.  II  I' 

Dnr.  P-  V.  Ro«a. 
Ci  tAii.»iA  KAU.a— Clobe  Rublvr  i'«.  .  $L1I.«K10 ;  tliw. 

F.  J.  Cr.-que,  F.  C.  Franel«eo.  r  J.  FranrlAco. 

1..  II.  Ailamo. 
Iiaiton     J    L.  II.  Motor  Co.;  tl.VlMMI;  dealer  «• 

i:i  rar?krF.'lTria^iflr»Iar,Riibb*r  I  ..  ;  $'.'.',0  ooo  ,  ,.,„: 
aiaeinrrr.  A.  a.  Haw,  v..  P.  Pnraliall.  <;  >• 
<;m»rt.  c.  W  Neiibrand.  j.  I..  Lln.l 

l.rn-or  standard  Auto  Arnmorj  Co.;  $::.<«m;  to 
maniiraeture    aoevaaorle.    and    part-       R  F 

Tliompann.  C  W.  Foil.-.  W.  S  Thompson 
Frnn->-^  Thonipeoii.  Adelnlrie  Werner 
I.ivia  Harford  Motor  I'm.  k  Co  ;  $.-,  tHio ;  to  nun'i 
fa.  lure  nml  aell  tnjrk,  r.  W.  SleveiK.  J  It 
Itnmler.  P.  J  I.one  A  C.  Fenwlek.  II  W 
t.olrbot. 

Mciiina  Medina  Conntr  linrne..  i  o  $n>,»mi.  A 
c.  Marah.  F  F  Clark.  II.  T.  Kiiomell.  C.  It 
Warner.  T.   V.   Hallo,  k 

Rm \ol  Jieat'liO — Re/noM-burc  Trnn»>«.rtllt|on  Co.; 
«VMN»;  Iwa  line.     .N.  II    Hlekle).  c    L  Ura 

I.  am.  J  J  EnIo«v  A  J  tlr^n.  \V  S.  Henlly 
Simii  aKT  —  Roliert    Motor    Mfa:     Co     of  " 

*-.ii. 000:  to  inaiinfai  tore  mol.  r»  and 
el  »t.     B.   H    Kin*,   w.  II 

llnmaej-.  J    C.  Frle.   A     K  liter. 

^1'Ktv.inar.n — Enalcn  Motor  Cr..  ;   $30,000;  *ara*e 

II.  c   Enalco  and  otb<Ta. 

sra!x«:ro*.b — I.  *  I..  Co.  ;  $l".oo0;  dealer  R.  II 
I.a.oe.  T.  I.rnvon.  J.  P  Cole.  It.  V.  Flaer.  T 
1 1    1 1  nice 

Ki-aisariicr  i'--*prln**eM   Auto   Deileetor   Co.  :  $'-' 

vio.raM);     .rrMMirie.     manufariun'       II  o 

Wh.-'er.    Ci.    c     an.1    M.    B.    Martin.    R  C 

Ij.retita.  K.  J  Tvfftontey. 
I'oibi-'    Pllltod  Motor  Co  :  $100,000;  to  mannfae 

Mre  automobile.  an.|  tnieka.     C.  J    Pllllod.  C 

J    Pllllod    Jr  .  C.  II    Mnrtman.  S    Farrier.  Jr.. 

c.    J  n.fentlmler 
|  ..irw>    Hlebler  Automobile  Maehlne  Co  ■  $;.'.  ooo : 

.l.wler     w.  E.  Rlehter.  C.  F    Cll.htl.t.  II  c 

Warner.  C.  A    M.hui.  c,    F.  Blank 
I'.. m.i    ^ifatiK  flnrnce  Co  ;   I!  nun.     F    M,  Ret- 

fan*.  II.  II.  Blair   Fr.d  Mutidlieok.  c   c  Ser 

fan*.  .1   .1  Blair. 
Tui.rnri    Tol^lo    Motor    c  b    c,  :    $10,000:  baa 

Hue       V      F     Phelpa.     K     M      Phelp».     W  E. 

Phe||»,  o.  F..  Plolp.    c    s  Maehoer 
Totaj>.:i — Toledo   Motor   Sfe.ilwar   Co  ;   IIDIMW.  to 

*lve  rarint  eiMMIIiMia.    p.  T.  Clavn.r    A  A 

Reekl«T*er.   A.   E.   Pierce.  J    H  O'l/earv. 
V.trxoaTowH  —  Tonn**fown     Trananortatlon     Co.  ; 
$12  000;   to  onerate   motor  bllaei   and  failraba 
I    M    tlartaell    Mark  Perkln..    It.   r  Wr1«bt 
J    It.  Claiton    W,  It  Tonne 


Soaith  C'airullna 

lUaTavnia    McDonald   Rroa.   Motor  Co.;   ».Vch»i  . 
dealer,    cjirl  McDonald,  I  .  J 

Trnaraarr 

Fi  inarrlt  r  .v — rit»  iiara*e  :  15,000. 

aon.  W    M    Vaiwht.  J.  P.  Hoarera. 
MBUPHla — I^otiel^in     Auto     Kaliplr     Co  ;  $r..0HM-i: 

di-aler      I.    R     Donelwio.  Jr  .    A.   J  tkanelxm. 

J    l>  Martin 
Maut  ina    1'nloo  Jltner  <^».  ;  bu«  line     <  a.e»  T>«1j 

J.  W.  Slienoi..   W    A.  Rio  i.ltt. 

T*>saa 

Aleil>-  Cai.ltal    City    Ante   <„.  :    f*  imhi  .  •b-al.- 

w  M  firabam.  11.  II.  Taylor.  L   s.  Iloaaton 
tl'JI  .T->N—  Civertand  Salea  Co  .   $1  000:   dealer  J 

r,    ller-e  O    W.  Orabam.  I>  Rleael. 
Ki»i»    t  ITt .Ryerley  Hool.-    T.re    *    Reiialr  C^' 

$-..niiO;   dealer      C.   T    Brerlejr.    J     C.  Ilocl. 

II    A.  Bantllller. 

Vll-Klnln 

IIP  IIMi.M.  RiehmolKl  Jitney  B.I.  Co  $10fa.i 
I.U'  line.    E    R.  Alphln    M  I.ibbey 

Waahlnclon 

Wr\A7.  |IRB — Wenatebee    Tire    Jit    Auto   Co.  .    I',  inn, 
dealer-     Ci.  K.  Seaman    Ray  Kajr/codorf .  PbiKlr. 
Sai.  ndorf. 

Sutn  i-    Wint  Con«t  Motor  $L,.-^>.ooo    don  er 

J    B.  Mill.  II    B   Martin.  J   C  Ih,r|, 

Wlacunaln 

Bnoir     R    A  I..  ln»trmoefil  Co     $.•.*,  immi.  io  man', 
fa. 'tore     "l*nal     derlee*     f..r      luotor     .^r.      a.  ' 
truck.      J    F.    Keeley    I.    S.  l  arr    II    D  Hal 
J    I.  Floyd. 

I.a  Cvosan — National    Gtucr    h    l;o,NHt,m»rnt  Ce 

$j(Hi  iiiMi:  canaea  and  lairta.     tl    li.  MaeMillan 

P  M  cielatt.  J   M.  Ij  Voaoe 
MiLn»i  Km    Anto    Mart:     $m.oo<i      dealer  I 

lJiaru«.  F..  I^taraa.  Ci  liliik.tnan 
MlLKAVKsa    Anto  Serrlee   4  Supply  Co.:   $10. Oil) 

dealer     R.  B    Mueller.  T.   A    Fherhardt  n. 

J  Moeller. 

Mi.  wAt  K«rr--.t.  J.  Douelierty  Co  ;  $«1  ooo :  dea'.  f 
J.  J.  I>nn*herty.  c  F  Signer.  It  A.  Seb.ani 
bar* 

MlLWACKirc    Mllwauke,.  Aul»  Tire  Fx-htnc-  ;  tv> 
J-irr;    »••   »    THomaon    I     E  gcbroe 

der  W,  \  rmrklii 
B»i»sa- .Raelne     Handy     Mf*      Co       $10.OOO:  r.- 

manofaelttr*    automobile    aneclaltte*.      H.  R 

Manafleld.  C.  C.  and  R    C  Tnron.»li 
Racivb— wi-.ou.ln    Machinery    Co  :    $10,000;  f.- 

mannfaeturc,  rebnlbl  and  repair  'nil.,  encirje. 

maehlnerv  R.  T.  Tncalla.  Charlea  Raamn.»~n 
siiBBorriAN    Rumniele  Kriel   Co  ;    $10CmV»:  caraae 

F   II    Runioioi.    E   L   Krtol,  a.  F  Rnmanele 
Sraiso  Vai.mct-   Krleael  Motor  Co  :  $«S  0O0:  raao 

line   enilnc.       Ilnd.y    Krle*e|     Pri<».r»  Krle.e 

f     V  OMelle 


Automobile     Agencies     Recently  Established 


PA«l<lf 


Hn.'l  .. 


I  I.TUt'1 

I'jKN.Ieni 

.1 

Riverside 

So.  Rer.i.ii.liin. 

..li  He-njr.|ino 
S.n  Herai. 
Mr,!  i  Ana 

v,iua  Hubara 


K.  ueter 


R™>on 
tlc.Nton  . 
Rr.akton. 

'■li' 

-t.n.v«r..  t.l 


l-nllfort 

I  IM  .mobile 

I  Sevrolet 

kiwi 

I  hcVT...le< 
I  liev  role^  . 

I      i.      -  llr  • 

Chevrolet  . 
Trumbull  . 
t  hevmlrt  . 

t  hevn.lel 
Chevrolet 

i  net  role  I 
Colorado 

Manlev  I     t.  |l«ko. 

K4U,  h  * 

.  ., I, .!.„!,,  M,. ... i  i  ..  < 


Neoletaul  Vl.Mo.  I  .it  C, 

K    U  Wilkin 

I    I.  M.IU*.,:. 

tlriard   Bne)    \  N.lo.n 

I    M   Hub*  li 

R  C.  Ve»arr 

F..  Ket«T 

K  W".  lj.k)..K.| 

I..  J.  Ph.lr- 

r..  r..  ,V  l  lTi.ki- 

S   <.  lire 

<      II  MI,u-„, 


Hie,  ir^        \ui.i  I  oil 

IVmer    Imp  Tremoni  <".ara«e 

Drnvvd  llolil.  r         C.  M  Kaukbrook 

lb  met  NUrnion  .  .  RoUn.  Aulo  Co 

Denver  Inter  Siiiie    Mm    Ibornej   \ul..  I  o 

H   I  ,.lm.  I  ranklm        H  D.  Parker 

Uam  I'  -is-'         R  t-  R"i" 

loavn 

 Hl'.r.         ObUtnubilr    R.upke  Moicr  <  . 

H$0$ia 

Hi  n.-nl  tH.l.moblW-     W  e.benler 

i.  i  I  XiatNarial        Mii.iv   MtMof  Cur  C.t. 

Maryland 

■altiaaoK  lm»  .»■         T  M  kmridnHeu 

MauarhaHtta 


1  ,  /  i.  i 

Prrll.ler  . 

<  lMt.ill.-r 

Re.) 

m:.  „ 


I   I  M>  <  a.ibv 

■        ;  I.L.i. 
!      T  ,1  ,r- 

I    W  llclnkuivon 

K  <Nliml.1l 
I  vlin.Mt 


!l.i-r.iil,.l 


<  t,.lHl  KAll. 
liini-l  Rapiils 
ICrrlNVllle  l-or.l 
Holly  Grant  ... 

I.okim  );.:k~.ll 

Satin**  Vln 

Three  Rivera.  Crow- 

I  :kliari 


.  o 


,  Bft'it^ayr  i  — 
.Kihby*  IV  i, . 

C   M   I  uiol 

Molly  C...r.i*c 

Lett.  \iii,.  ,V  T.tvi  Co 

s    H    llei:iiil.,ii,.m  ,\ 

S..?i« 

t  im.I,  a.  Hint'  li, ..;  li 


Mlnnraola 

IHd.niohiir     (    1  llallu.vi.iv 

Mlaaoarl 

I  ...II-.-II,  1      I  I  nit* 


Ohio 

I  kaxllkMli  III  tat. 

Cincinnati   Knaer  . 

i  I.  .ekkOal  .  M.awtli. . . 

Cleveland  .,     .  .Monti 

t  IrveUml  :  "i  ■  i ,  it. 

t  Tevelanil  Prince*. 

C  U-vct.ind  ,\HH  i*e 

rievtdofld...  >>vkl.in,l 
t  IrveUml 
<  oltimbu* 

M     i,  n  iv.lse 

I  oil.l..nnl'e  H.ll.  k 

M.i.Mlbn..  Huirk 

M.  li  ,i  i.  -l.ntK  Briaiva- 

>  kllaarl 

Mi  t.  it  . .  Htm  k 

M*  Sterlins  llrl*oe 

\.U..tk  RtlNltC 

\'.>  ark  Huvrk 

Nevti  iimrf. if.lt  Rtli.  k 

N.iv  (  on.t.t.l  .  Huick 

N.  w  l.o-i.l.-u  Bui.  k 

\- u-  \V  a-ltintit  -m  Bukk 

Nile.  Hlll.k 

I'ii  ketin,  Bh»:ne 

k-ijln(ir  Rharoe 

AVl.ltfl 

Hi 


iliy.Tf 

.  L  I. 


M. 


AII«UKb  Motor  Sale*  (  ,, 
Atluuali  Motor  Sale.  I  .. 
Albauah  Motor  S.iU-.  t  ,, 
M.itk  Auto  (  .. 

A.  lama  ttakUn.,1  Co. 
Diinlum  Motor  C^r  <  .. 
Mirmon  Motoj  I  .ir  f  n 
N    H.  Il.tt.1. 

<.  W  (  any 
,VV.  P.  W  agner 
K   R  St,.^kwell 
W  B.  Nye 
C.  C.  Cooper 

B.  II.  Candy 

•  S   K  Kor.y.lie 
Spillrrviin  Broa  Gar.i,e 
K.  Mai  vane 
l  II  MaKinnrv 
<).  K.  Ilemenv.ii 
F  Weia. 
1l.  Ilrathw^n 
M.  Boyle 

«-  Elevator  Co. 
A   B  Oliver 


t  hllilte.. 
l-ott  Worth 
LuMm  k 


'  I    i  '  i        .  M 

tkleaaa 
^l».k<ne .  .  . 


ki.|,»,.e!               k.i.«  k..«av  Hto,  ,v 

Sebtln*                   Bukk     .  ,  Cooper*Sebnoii 

V|jem-er  Station        Hui.k  I   K.  Kctioe-lv 

Si   Matv-                Kranklin  <  harle.  Wirti 

t'hricb.villc             Rul.k  I    )  I  vile 

W..,,e„                    Ruitk  W.  II.  Manh 

W  .I-I.V.,,,11,                     Bukk  Nl.Nelttlet  A    Vrt  t  • 

Stan-lev  st,,Jev  ,\  S  -, 

I'entiaylianla 

I  t.,nkl.i,  liim  itio-i  M,.t.  I 


Nonl,  «  .. 


K,-e: 


Dutlceville 
Klklmrn 
KM.wnrtli 
!■ '.Ivwoftn . 

I  t.  \-.klnai.l;  .  . 
tirand  Rapi'l-  . 
I  .in  I  v  ami  lb 

Mnvvilk... 

N.  «  Ki.  hr.n.tl  l 
New  Itietmi-.nif 
New  Kl.hm-..t)i1 
New  Rtclimo-fl 
Oiwitoljll. 


Mi»>tt  Pic  Ht  A. it..  I  t. 

OMlRiohuV  l  ItilMno'.Ue  Sale,  t  n. 

INd-mobik  AV  C.  Sbrrrod 

Chevrolet  H.  L  KltatMM 

WanhlDaTton 

Pari  i  r.arltn-i  \  \l.-lr.n  . 

Oakland         I    \  MuTbact 
. Hiadaon        Hawkln.  I  «it,  Kell  klrna 

Co. 

Wlacoaalat 

IHTrland        1  Ib>  &  Vivian 
Retal  OjaiK  Hr.« 

st.idel.jke-  )  I..,.. n-ler, 
1 1,  vice  I  (..ir.rden 

\lleli    .  II  Uvlk 

lliivniol.il.- 
lord..    .  . 
I>.-lK 
IVodlie 
spbmi 
Pal*e 

Stiulebiike. 
Ret, 


l.eon  Arplti 
KvalCa  (.ar 
Pioneer  Auto  t 
M-  C.  Elnrr.  r. 
i^-jiiilan  Uroa. 


Digitized  by  Google 


The  Inter-leaf  Shoch  Absorber" 


2££  BEEF  STEAK 


IT  would  be  just  as  inconsistent  to  try  to  get  the 
nourishment  out  of  a  beefsteak  by  tying  it  to 
the  outside  of  your  body,  as  it  is  to  try  t. .  get 
results   from  a  shock  absorber  by  hanging  it  on 
one  end  of  a  Ipring— ami  >>n  tin  outside     i  thr 
spring,  at  that. 

Any  shock  absorticr  to  he  effective  must  lie 
built  into  all  four  ipringf.  It  must  be  integral 
with  the  spring,  not  an  appendage,  not  an  aux- 
iliary.    It  must  act  from  tip  to  tip,  between  every 


tingle  spring  leaf,  for  a  spring  vibrates  nut  at  one 
point  only,  but  throughout  its  enure  length  and 
breadth.  Such  a  shock  absorber  is  DAW  Insert. 
It  is  the  only  inter-leaf  shock  absorber  OH  the 
market. 

Ask  your  dealer,  or  semi  us  postal  for  full  in- 
formation ami  new  illustrated  booklet  on  "Inter- 
Leaf  Shock  Absorption"  It  tells  a  wonderful  ami 
interesting  story, 


DANN   SPRING    INSERT  COMPANY 


I)  \\\     .11     Onl.  .  ii  M'ltlM.s 

•m'Ii   ii  \  \\   watvfl  rt  iitij  Id 
illttj  l-  :«...t.  iti«*lr  \m tr» 
too  t—  *ii|s|tHr^]  for  all 

Ilia)  k  •  •      OlMl      '     •  I'  I 

of  i»r»  Wrlti* 


conducting  txtrimcr 


■II  four  »pringt.     TK»t*»  why  DANN  Inter. 


ii  the  first  logical  shock  »b*orb#r  over  offered 


MODEL  82 

SDCCYLIN1 


F.O.B. TOLEDO  \ 


To  Buyers  of  Sixes 

W«  urn  jou  to  rumlne  all  Uk  SIM. 
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Science  in  Spring  Manufacture 

Brains  and  Machines  Replace  Skill  of  Hand  and  Eye 


By  A.  Ludlow  Claydcn 


The  Old— Method  of  cambering  springs  by  hand  and  eye 

OF  the  many  parts  which  go  to  make  up  the  modern  auto- 
mobile the  oldest  probably  is  the  wheel,  but,  though  it 
was  not  discovered  for  centuries  later,  the  leaf  spring 
is  without  doubt  the  second  in  antiquity.   Like  all  manufacture 
in  the  prc-machinery  days,  the  making  of  springs  was  for 
centuries,  an  art;  or  rather,  a  handicraft  in  which  the  ex- 
cellence or  otherwise  of  the  resulting  article  depended  upon 
the  skill  of  the  workman.    It  is  somewhat  remarkable,  now 
that  we  know  so  much  about  heat  treatment  and  the  chemical 
constitution  of  steels,  that  the  old  craftsmen 
managed  to  make  such  good  springs  in  days 
when  science  was  undreamed  of,  but  it  is  per- 
haps still  more  remarkable  that  so  generally 
useful  an  article  as  a  leaf  spring,  which  has 
remained  unchanged  in  principle  for  so  many 
years,  should  only  quite  recently  have  attracted 
the  attention  of  real  engineers  of  the  modern 
school. 

It  has  been  the  prerogative  of  America  to 
create  machines  to  do  better  work  than  the 
hand  of  man  in  the  making  of  all  sorts  of 
things.  Articles  of  diet,  tools,  vehicles  and 
implements  all  owe  their  low  price  and  their 
high  quality  to  American  mechanical  genius 
either  directly  or  indirectly;  there  is  hardly  a 


THE  NEW — Machine  which  cambers  automatically,  quenching  the  plate  In  aame 
operation.  Aa  shown  the  diea  are  beneath  the  oil  In  the  tank  and  the  operator 
Is  ready  to  withdraw  the  plate  when  It  has  cooled.  Observe  the  difference  In 
the  age  and  look  of  the  boy  at  compared  with  the  men  In  the  Illustration  above 
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product  of  a  factory  the  world  over  that  has  not  American 
brains  behind  it  in  one  way  or  another.  Yet,  and  this  is  a 
most  surprising  fact,  it  is  only  within  the  past  few  years 
that  the  engineers  of  this  country  have  turned  their  attention 
to  devising  processes  which  will  cheapen  and  improve  the 
leaf  spring,  without  which  it  would  have  been  difficult  to 
develop  any  sort  of  vehicle  with  better  riding  qualities  than 
the  furmer's  wagon.  This  despite  even  the  pneumatic  tire, 
for  the  spring  does  much  that  the  tire  can  never  do,  just  as 
the  spring  ulone  is  of  much  reduced  value  when  the  air 
cushion  is  not  available. 

Old-Fa*hioned  Spring  Making 

The  way  in  which  springs  were  made  a  century  ago,  and 
the  way  in  which  they  are  still  made  throughout  Europe  and 
in  some  American  spring  factories,  depends  almost  entirely 
upon  the  skill  of  the  men  who  forge  and  bend  the  leaves. 
Giving  a  piece  of  steel  a  spring  temper  is  a  very  old  art,  but 
before  the  days  of  metallurgical  research,  and  the  pyrometer 
for  measuring  the  high  temperatures  of  a  furnace,  it  rested 
with  the  workman  to  judge  the  correct  heat  at  which  to  forge 
and  quench  the  steel.  By  years  of  practice  with  the  simple 
steels  of  years  gone  by,  it  was  possible  for  a  man  to  reach 
so  high  a  degree  of  skill  that  he  could  make  a  very  good 
spring  indeed.  In  fact  it  is  still  to  be  noticed  that  spring 
making  is  often  a  family  handicraft,  the  father  instructing 
the  sons  and  they  their  offspring  from  generation  to  gen- 
eration. 

It  is  perhaps,  from  the  point  of  view  of  romance,  and  the 
pride  of  men  in  the  skill  of  their  hands,  a  pity  that  this  state 
of  things  should  be  passing  away,  a  pity  that  yet  another  of 
the  ancient  artH  should  give  way  before  the  all  devouring  ma- 
chine, but  laying  sentiment  aside,  there  is  no  doubt  that  a 
few  short  years  will  see  a  state  of  affairs  in  which  a  man 
can  be  trained  into  a  Rpring  maker  as  readily  as  he  can  be 
made  an  elevator  operator.  The  smallest  modicum  of  com- 
mon sense  suffices  to  operate  a  good  machine,  and  the  good 
machine  for  making  springs  is  rapidly  making  headway.  To 
the  advantage,  of  course,  of  everyone  who  wants  good  springs 
of  even  quality,  and  cheaply. 

The  Importance  of  Material 

Even  if  the  machine  will  make  better  springs  than  the  un- 
aided man,  there  is  another  way  in  which  the  automobile 
demands  more  than  was  asked  for  the  buggy.  It  is  neces- 
sary to  choose  the  steel  to  stand  up  under  the  vastly  more 
severe  conditions  of  the  automobile.  Just  as  we  can  use 
steel  of  low  strength  if  we  do  not  mind  weight  in  an  auto- 
mobile frame,  for  example,  so  can  we  use  low-tensile  steels 
in  a  spring.  But  remembering  that  a  spring  is  being  con- 
stantly bent  to  and  fro,  it  is  obvious  that  some  materials  will 
withstand  more  of  this  treatment  before  tiring  than  will 
others.  If  one  can  measure  the  life  of  an  automobile  motor 
by  the  number  of  revolutions  it  makes,  so  many  hundreds  of 
millions  perhaps — just  so  can  the  life  of  a  spring  be  meas- 
ured. Given  definite  dimensions  and  a  definite  number  of 
leaves,  etc.,  a  spring  will  get  tired  sooner  or  later,  according 
to  the  steel  of  which  it  is  composed.  Nor  is  the  matter  one 
of  tensile  strength  only,  it  does  not  follow  that  the  strongest 
steel  will  necessarily  be  the  best  for  a  spring,  and  here  we 
come  to  the  commencement  of  every  succssful  modern  spring 
factory,  namely  the  engineering  laboratory. 

Laboratory — Alpha  and  Omega 

In  the  plant  of  the  Perfection  Spring  Co.,  Cleveland,  O., 
one  can  just  now  see  the  old  giving  way  to  the  new;  the  ma- 
chine replacing  the  man  as  fast  as  new  machines  can  be 
made  and  installed,  so  the  factory  just  at  the  moment  is 
especially  interesting.  In  the  following  account  of  the  pro- 
cedure then?  we  get  a  clear  idea  of  progress  from  the  past 
into  the  future  and  we  must  begin,  as  we  shall  end,  with 


the  learned  scientist  and  the  elaborate  tools  of  his  trade. 

A  separate  building  of  two  stories,  lined  with  glared  tile 
and  not  unlike  a  hospital  theater  at  first  glance ;  such  is  the 
laboratory  at  this  particular  plant,  and  we  must  begin  on 
the  upper  floor,  where  there  is  a  chemical  testing  room.  Ha  v. 
ing  found  by  experiment  downstairs,  to  be  dealt  with  in  a 
moment,  what  sort  of  steels  make  the  best  springs,  it  Is 
essential  to  check  the  work  of  the  steel  maker  to  see  that  the 
specifications  are  adhered  to. 

There  are  several  sorts  of  steel  used  in  the  making  of  Per- 
fection springs,  some  better  than  others,  according  to  the  life 
for  which  the  customer  is  prepared  to  pay  and  it  is  the  chem- 
ist's business  to  take  a  piece  from  every  tenth  bar  or  so  of 
the  steel  which  comes  into  the  stockroom  and  to  analyse  it. 
He  finds  if  the  impurities,  which  cannot  ever  be  eliminated 
altogether,  are  present  in  too  great  a  quantity;  if  there  is  the 
proper  proportion  of  carbon,  and  of  silicon  or  chromium  or 
both.  So  this  test  is  not  child's  play,  but  means  the  daily  use 
of  delicate  apparatus.  Here  is  one  of  the  few  highly  skilled 
men  that  replaces  the  many  which  the  old  method  called  for. 

Nor  is  his  work  all  chemical,  for  there  is  alongside  his 
bench  a  microscope  which  shows  him  the  structure  of  the 
steel,  though  this  is  used  more  to  check  the  stages  of  manu- 
facture than  for  examination  of  the  raw  material. 

On  the  ground  floor  in  the  same  building  are  small  heat 
treating  furnaces  and  also  testing  machines  of  various  kinds. 
There  is  a  special  sort  of  gas-fired  furnace,  in  which  degrees 
of  heat  can  be  regulated  very  accurately,  and  beside  it  is  a 
bath  of  molten  salt  used  for  drawing  the  steel. 

Tempering  Modus  Operandi 

Here  let  it  be  interposed  that  in  making  springs  the  steel 
is  heated  to  a  high  temperature,  a  bright  red  heat,  and  then 
bent  into  the  proper  camber,  after  which  it  is  heated  again 
at  a  lower  temperature  to  bring  it  to  its  full  strength.  After 
cambering,  while  it  is  still  very  hot  indeed,  it  is  plunged  into 
oil  and  so  tempered.  This  leaves  it  brittle,  and  the  purpose 
of  the  second  heating  is  to  remove  this  brittleness  just  suf- 
ficiently and  without  removing  the  springiness  also,  as  an- 
nealing would  do.  The  exact  temperature  at  which  the  cam- 
bering is  done  and  the  proper  heat  for  drawing  vary  with 
different  sorts  of  steels,  and  the  purpose  of  the  laboratory 
furnace  is  to  find  out  by  experiment  the  proper  heat  at  which 
to  bend  and  quench  the  steel  in  oil.  The  salt  bath,  as  it  is 
called,  is  a  metal  vessel  in  which  molten  salt  is  contained, 
it  being  easy  to  keep  the  temperature  constant  at  any  desired 
degree  of  heat,  just  as  it  would  be  easy  to  keep  water  at  any 
steady  temperature  below  boiling  by  adjusting  a  gas  flame 
beneath  the  vessel. 

Thus  steel  spring  leaves  plunged  into  this  molten  salt  take 
a  perfectly  even  temperature,  and  when  they  have  soaked 
long  enough  they  are  token  out  and  allowed  to  cool  slowly 
in  the  air.  When  they  are  cold  the  laboratory  men  take 
them  into  the  adjoining  room  and  bend  or  break  them  In  ma- 
chines which  test  the  absolute  strength,  the  limit  of  elasticity, 
the  degree  of  hardness  and  the  number  of  times  the  plate  can 
be  bent  to  and  fro  before  breaking. 

When  all  these  tests  have  shown  the  laboratory  superin- 
tendent the  proper  treatment  for  a  particular  steel,  then 
shop  orders  are  issued  so  that  the  steel  shall  be  heated  and 
cooled  in  the  same  way  and  to  the  same  degree  in  the  actual 
manufacturing  process. 

Checking  the  Quality 

Not  only  is  it  necessary  to  find  out  the  proper  treatment, 
but  it  is  equally  vital  to  watch  the  factory  in  order  to  see 
that  the  large  scale  work  therein  properly  mimics  the  labor- 
atory researches.  Thus  test  pieces  are  constantly  taken  from 
the  shop  furnaces  and  quenching  baths  and  tested  to  destruc- 
tion in  the  laboratory.  From  the  figures  thus  obtained  the 
results  of  laboratory  tests  on  the  sample  pieces  of  steel  taken 
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from  the  stock  room  daily  are  tabulated  alongside  the  re- 
sults of  tests  on  the  same  steel  stock  as  taken  from  the  fac- 
tory furnaces.  The  comparison  shows  at  a  glance  how  closely 
the  -Imps  are  approaching  the  ideal  conditions  and  indicate 
where  improvement  is  possible  or  necessary. 

Laboratory  First  and  Last 

Thus  the  laboratory  tells  the  shop  how  to  work  and  then 
sees  that  it  obeys  instructions.  It  is  in  this  way  that  the  lab- 
oratory both  begins  and  ends  the  making  of  springs,  for  it 
is  equally  responsible,  firstly,  for  seeing  that  the  instruc- 
tions are  correct  and,  secondly,  for  observing  that  those  in- 
structions are  carried  into  effect. 

Lastly,  the  laboratory  has  a  machine  appealing  greatly  to 
popular  imagination  in  which  every  now  and  then  a  complete 
spring  taken  from  stock  is  tested.  This  machine  holds  the 
ends  of  the  spring  and  pushes  the  center  up  and  down,  just  as 
mi  uxle  moves  relative  to  the  frame  of  a  car,  and  after  some 
immense  period  of  time  perhaps  a  plate  breaks  or  the  whole 
spring  tires  and  loses  strength.  When  these  things  happen 
research  at  once  begins  to  find  out  why,  if  possible,  and  to 
seek  means  to  make  the  next  spring  stand  a  greater  number 
of  deflections  before  it  fails. 

Shearing  the  Steel 

Steel  comes  into  the  factory  in  the  form  of  rolled  bars,  the 
thicknesses  being  different  and  the  widths,  of  course,  also 
being  not  all  the  same.  It  is  supposed  to  he  treated  by  the 
maker  so  that  the  quality  is  even,  and  this  the  laboratory 
checks  in  the  manner  that  has  been  described.  The  steel  is 
stored  in  great  racks,  and  in  front  of  these  is  a  rail  track, 
along  which  can  be  moved  the  cropping  machines.  An  order 
comes  along  from  the  proper  quarter  for  so  many  lengths 
of  such-and-such  a  size  of  steel.  The  great  machine  is  run 
into  place  opposite  the  proper  heap  of  steel  bar  and  the  stock 
is  fed  between  its  giants  jaws.  A  single  bite  suffices  to  clip 
through  the  toughest  plate  and  the  requisite  lengths  of  steel 
drop  off.  to  be  collected,  stacked  and  passed  on. 


There  are  two  ways  of  shaping  the  ends 
of  spring  leaves,  the  old  one  is  to  roll  out 
the  ends  and  sides  so  as  to  lengthen  the  leaf 
a  little  and  make  its  extremities  into  a  half 
round.  This  is  the  usual  sort  of  spring,  and 
properly  to  roll  out  the  ends  needs  a  good 
deal  of  skill,  for  while  the  leaf  may  be 
lengthened  it  must  not  be  widened. 

The  alternative  method,  which  the  Perfec- 
tion Spring  Co.  believes  to  be  better,  is  to 
crop  or  snip  the  ends  to  a  blunt  point,  after- 
wards bevelling  off  the  edges  by  grinding  in 
semi-automatic  machines  run  by  boys.  In 
either  case  the  idea  is  to  weaken  the  end  of  one  lenf  so  that 
there  is  no  sudden  edge  where  the  stress  passes  from  one  leaf 
to  another.  Either  thinning  the  end  by  rolling  it  out,  or 
cropping  it  to  a  point  enables  the  stress  on  one  leaf  to  flow 
into  the  next  without  sudden  changes  in  stress — without  a 
step,  so  to  speak. 

Of  the  two  processes  the  cropping  is  preferred  by  this  com- 
pany because  it  calls  for  no  heating,  and  the  less  a  bit  of 
spring  steel  is  heated  and  cooled  the  better,  except  for  the 
two  essential  tempering  and  drawing  heats. 

Punching  Center  Holes 

Next  comes  the  making  of  the  hole  in  the  center  of  the 
plate  to  accommodate  the  bolt  which  eventually  will  hold  the 
spring  together,  and  this  may  in  practice  precede  the  oper- 
ation of  end  shaping.  The  holes  are  made  by  a  punch,  and 
in  some  of  the  Perfection  springs  this  hole  is  afterwards 
cupped  on  one  side  so  that  one  plate  is  automatically  regis- 
tered with  the  next.  To  do  this  it  is  necessary  to  heat  the 
middle  part  of  the  plates,  but  the  operation  of  making  the 
hole  needs  no  unusual  skill,  nor  does  that  of  cropping  and 
bevelling  the  ends  to  b  diamond  point. 

Cambering  the  Leaf 

Even  a  spring  which  is  to  be  flat  when  in  position  on  (he 
car,  has  to  have  its  leaves  cambered,  or  bent  to  a  curve,  for  it 
is  the  flattening  out  of  the  spring's  natural  curve  that  enables 
it  to  support  the  load  elastically.  It  is  in  this  operation 
that  the  old  process  calls  for  the  greatest  skill,  but  before 
coming  to  this  let  us  consider  the  furnaces  in  which  t  ie 
plates  are  heated  before  cambering. 

Even  before  this  process  the  top  plates  have  to  have  tie 
eyes  on  their  ends  rolled  up  to  accommodate  the  bush  for  the 
shackle  bolt,  and  this  is  done  by  heating  the  end  and  then 
inserting  it  in  a  machine  which  takes  hold  of  the  leaf  ami 
pulls  the  end  around  by  a  sort  of  cam  action.  Curiously 
enough,  this  apparently  simple  machine  has  proved  trouble- 
some to  get  just  right,  so  an  alternative  method  in  to  bend 
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the  end  of  the  plate  over  a  series  of  dies.  There  are  usually 
three  bends  in  this  too],  and  they  may  all  be  done  in  succes- 
sion without  reheating  if  the  plate  is  thin  enough.  With  a 
thick  plate  reheating  is  necessary  after  the  major  amount  of 
bending  is  done.  The  tool  is  quite  simple  as  it  consists  of 
jaws  which  bite  the  end  of  the  leaf  between  curved  sur- 
faces, so  forcing  it  to  conform  to  the  dies.  The  handling  of 
either  type  of  eyemaker  is  easy  and  to  learn  to  do  the  job 
is  neither  a  long  nor  difficult  process. 

To  return  to  cambering,  the  plates  are  placed,  on  edge,  in 
a  furnace  which  is  kept  rigidly  to  the  temperature  which 
suits  the  steel  being  used  at  the  moment,  and  they  stay 
therein  long  enough  to  soak  at  the  full  temperature  the 
proper  length  of  time.  To  get  this  effect,  instead  of  putting 
in  a  furnace-full  and  taking  them  all  out  at  once,  only  two 
or  three  plates  are  withdrawn  at  a  time,  cold  ones  being  put 
in  to  take  their  places. 

Master  Pyrometer  System 

Now,  it  is  the  most  important  thing  in  the  world  that 
these  furnaces  should  not  be  so  cold  that  the  plates  are 
strained  by  cambering,  nor  so  hot  that  the  strength  of  the 
-teel  is  impaired.  With  modern  alloy  steels  this  means  that 
only  a  few  degrees  variation  is  allowable.  To  keep  this 
checked  all  the  time  an  electric  pyrometer,  or  high  temper- 
ature thermometer,  is  installed  in  each  furnace  and  the  wires 
leading  to  the  recording  board  are  brought  into  a  little  room 
in  the  main  office  building.  Here  there  sits  a  woman,  whose 
sole  duty  is  to  read  the  temperature  of  one  furnace  after  the 
other  without  ceasing.  One  girl  comes  after  another,  and 
day  or  night  the  record  is  kept. 

On  the  desk  beside  the  operator  is  a  telautograph,  on  which 
the  record  is  entered,  and  the  other  instrument  is  on  the  fore- 
man's desk  in  the  shop  beside  the  furnaces.  At  every  minute 
of  the  24  hours  of  the  day  this  record  continues;  the  foreman 
sees  to  the  adjustment  of  the  oil  burners  to  give  more  or  less 
heat  as  required,  and  the  furnaces  are  kept  at  the  proper 
degree.  This  elaborate  system  takes  out  of  the  hands  of 
the  shop  the  keeping  of  the  record,  so  there  is  no  chance  of 
error  unless  one  of  the  pyrometers  should  fail,  and  repeated 
laboratory  tests  of  these  maintain  their  efficiency.  If  a  heat 
is  wrong  there  stands  an  irrefutable  record  of  the  mistake; 
there  is  not  the  smallest  chance  of  human  fallibility. 

The  Old  and  the  New 

So  much  for  the  heating.  In  the  old  hand-method  each 
plate  as  it  came  from  the  furnace  was  seized  upon  by  two 


The  pyrometer  record  boird  which  It  watched  from  year's  end  to 
year's  end.  From  It  are  regulated  or  checked  the  temperature!  of 
all  the  furnaces.  The  operator  write*  on  the  telautograph  In  the 
background  which  transmits  a  written  message  to  the  furnace 
foremen 


The  laboratory  machine  which  tests  springs  to  destruction  by 
repeated  flexure  up  to  hundreds  of  thousands  of  reversals  to  the 
limit  of  elasticity 


men  who  gripped  it  between  the  jaws  of  tongs,  and  bent  it  by 
hand  to  a  curved  template.  By  eye  they  judged  the  accuracy 
of  the  curve,  by  hand  it  was  made,  and  by  hand  the  plate,  still 
ted  hot,  was  plunged  into  a  bath  of  oil.  Now  this  produces 
excellent  work  so  long  as  the  men  are  utterly  reliable,  but  it 
is  easy  for  one  lacking  in  skill  or  in  care  to  bend  a  little 
wabble  in  the  plate  or  to  twist  it  a  little,  and  plates  as  bent 
and  quenched  by  this  method  are  seldom  really  true  and 
have  afterwards  to  be  corrected  by  hammering,  which  calls 
for  more  highly  skilled  labor  and  is  none  too  good  for  the 
steel. 

The  new  way  is  to  pull  the  plate  from  the  furnace,  drop 
it  on  a  die  in  a  machine,  pull  a  lever  which  brings  down 
another  die  on  top  of  the  other;  so  squeezing  the  plate  to 
absolutely  true  form,  and  then,  in  the  same  motion,  sousing 
plate  and  dies  beneath  the  surface  of  oil  in  a  great  tank. 

Not  only  is  the  new  process  quicker,  but  the  human  ele- 
ment is  eliminated.  In  a  few  moments,  almost,  a  man 
could  get  the  knack  of  dropping  the  hot  plate  on  the  dies,  for 
it  is  located  by  the  center  bolt  hole,  and  once  it  is  in  place 
the  machine  sees  to  the  rest. 

At  the  Perfection  Spring  Co.'s  plant,  as  has  been  said,  both 
the  old  methods  and  the  new  arc  to  be  seen,  because  the  ma- 
chines cannot  be  made  fast  enough  to  eliminate  all  handi- 
craft. In  a  short  time,  however,  this  will  have  been  done 
and  the  hit-and-miss  methods  removed  forever,  so  saving  ex- 
pense and  waste  material  in  the  form  of  scrap.  The  machine 
improves  the  average  value  of  the  product  because  its  action 
is  regular,  and  it  simplifies  manufacture  and  inspection  to 
an  immense  extent. 

Next  Stage  Is  Drawing 

As  has  been  explained  the  plate  is  now  in  finished  form, 
but  it  is  far  too  brittle,  so  it  passes  to  another  furnace. 
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Analytit  part  of  laboratory  whin  chemical  constitution  of  eteels 
used  la  checked 

where  the  temperature  is  lower.  Here  it  soaks  for  a  pre- 
determined time,  the  heat  being  checked  by  the  pyrometer  as 
before,  and  when  a  load  of  plates  hax'e  had  their  heat  bath 
the  carriage  upon  which  they  rest  inside  the  furnace  is 
pulled  out  and  the  plates  allowed  to  cool  off  at  their  leisure. 
This  is  called  drawing  the  temper. 

The  salt  bath,  as  explained  in  the  laboratory  equipment,  is 
used  also  for  drawing,  as  it  enables  the  heat  to  be  kept  even, 
more  readily  than  the  usual  type,  but  there  are  some  me- 
chanical difficulties  in  connection  with  large  salt  baths  which 
render  their  complete  adoption  a  little  difficult. 

Final  Stages — Grinding  and  Buffing 

Now,  when  they  are  cooled,  the  plates  are  covered  with  a 
thin  layer  of  scale,  due  to  the  heating,  and  this  is  removed  by 
grinding  and  buffing  with  abrasive  wheels.  This  completed 
to  the  inspector's  satisfaction,  the  plates  of  different  sizes 
meet  each  other  for  the  first  time  to  be  bound  up  into  the 
completed  spring. 

Steps  in  Assembly 

It  is  found  that  a  spring  when  first  assembled  has  a  greater 
set  than  really  belongs  to  it,  so  it  is  put  in  a  machine  which 
bends  it  to  the  limit  that  it  is  ever  expected  to  be  bent,  beyond 
that  limit  in  fact.  It  is  found  that  after  this  first  bend  it  does 
not  recover  its  first  shape  completely,  but  takes  its  final, 
natural  form  which  only  age  in  use  or  accident  can  ever  alter. 
It  must  return  a  given  degree  or  it  means  that  one  or  more 
of  the  plates  are  not  up  to  standard,  but  if  all  is  well  the 
spring  comes  apart  again,  has  the  leaves  painted  with  graph- 
ite and  is  assembled  finally  with  center  bolt  and  rebound 
clips,  being  then  ready  for  shipping. 

Pressing  Bushings  Into  Ryea 

Intermediately  between  cooling  after  drawing  and  the  re- 
moval of  scale  from  the  top  plates  of  springs  comes  the  press- 
ing into  the  eyes  of  the  bronze  bushings,  and  grinding  the 
eyes  to  proper  width.  This  is  done  by  pushing  the  end  of 
the  plate  between  two  revolving  grinding  wheels,  which  oper- 
ate equally  on  both  sides  of  the  eye  and  prevent  the  proper 
width  from  being  obtained  lopsidedly  by  grinding  off  too 


much  one  side  and  not  enough  the  other,  as  might  be  pos- 
sible if  the  sides  were  ground  one  at  a  time. 

There  is  a  rigid  final  inspection,  and  throughout  the  stages 
through  which  each  part  passes  are  detail  inspection*,  but 
these  have  not  been  mentioned  as  they  have  nothing  to  do 
with  the  process  per  se. 

Quantity  and  Quality 

Thus  told  the  tale  is  simple,  so  simple  that  it  strips  the 
glamor  from  the  spring  maker's  art,  and  show  it  as  a  simple 
sort  of  manufacture,  devoid  of  mystery,  which  indeed  it  is. 
But,  let  it  not  be  forgotten  that  the  coming  of  machinery 
has  been  made  possible  only  by  master  brains,  that  the  deli- 
cacy of  the  heat  treatment  derives  its  practicability  from 
the  work  of  men  of  science  in  many  lands,  and  we  see  that 
for  the  hand  skill  of  the  many  is  substituted  the  brain  force 
of  a  few.  We  have  in  such  a  plant  as  this,  replaced  quantity 
of  craftsmanship  by  quality  of  direction,  and  with  a  few 
highly  trained  minds  controlling  a  force  of  unskilled  labor 
we  get  a  better  product  than  could  possibly  have  come  in 
quantity  from  all  the  handicraftsmen  in  the  world. 

Owner  Not  Responsible  for  Chauffeur  on 
His  Own  Errands 

MKW  YORK  CITY,  May  8 — The  owner  of  an  automobile 
is  not  liable  for  an  accident  caused  by  his  chauffeur 
while  the  latter  was  driving  the  machine  on  an  errand  for 
himself  without  the  knowledge  of  the  owner,  though  he  had 
frequently  used  it  in  doing  errands  for  himself  without  ask- 
ing for  or  receiving  express  consent,  and  the  owner  had  not 
forbidden  such  use,  according  to  a  decision  handed  down 
recently  in  the  Court  of  Appeals  by  Judge  Collin. 

Annie  Reilly  was  injured  by  the  car  of  A.  W.  Connable. 
operated  by  the  chauffeur  of  the  latter  on  an  errand  for  him- 
self, and  brought  suit  to  recover  damages  from  Mr.  Con- 
nable. The  appellate  division  of  the  Supreme  Court  in  the 
second  judicial  department  affirmed  a  judgment  in  favor  of 
the  plaintiff  entered  May  7,  1913,  and  the  decision  just  de- 
livered by  Judge  Collin  on  the  appeal,  reverses  the  finding 
of  the  lower  court 

Reo  Chassis  for  University  of  Michigan 

Lansing,  Mich.,  May  7— The  Reo  Motor  Car  Co.,  Lansing, 
has  furnished  to  the  automobile  laboratory  of  the  University 
of  Michigan  a  complete  1915  Reo  the  Fifth  chassis  for 
demonstration  and  lecture  use  before  the  classes  in  Auto- 
mobile Engineering.  Tests  upon  the  various  chassis  units 
may  also  be  run  by  squads  of  advanced  students  in  the 
automobile  laboratory  testing  course. 


Profeiior  Leonard  examinee  a  polished  bit  of  heat  treated 
beneath  the  microscope 
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Truck  Makers  to  Decide  on  Standard 

Service  Policy 

Sentiment  at  Detroit  Convention  Is  Opposed  to  Shows 
for  Commercial  Vehicles  But  Favors  N.  A.  C.  C.  90- 
Day  Warranty— Next  Meeting  in  October  or  Earlier 

By  L.  V.  Spencer 


DETROIT,  MICH.,  May  <> — Sentiment  nmong  commercial 
vehicle  manufacturers  as  a  whole  is  opposed  to  motor 
truck  shows;  they  favor  the  90-day  standard  war- 
ranty of  the  National  Automobile  Chamber  of  Commerce,  and 
they  have  acted  to  devise  a  standard  service  policy.  These 
important  matters  and  many  others  of  vital  interest  to  the 
commercial  car  industry  were  taken  up  in  the  U-day  Motor 
Truck  Convention  here  under  the  auspices  of  the  N.  A.  C.  C, 
which  was  brought  to  an  end  tonight.  It  was  also  voted  to 
hold  the  next  convention  in  October  or  even  earlier  at  the  dis- 
cretion  of  the  Chamber. 

The  gathering  was  an  unqualified  success,  viewed  from 
every  ansle.  More  real  busi- 
ness was  transacted  than  at 
any  previous  meeting  of  the 
truck  men,  and  a  great  deal  was 
accomplished  to  weed  out  the 
undesirable  features  of  the  in- 
dustry as  it  is  today.  Price 
cutting  was  dealt  a  blow  by  the 
sentiment  of  the  delegates,  and 
what  was  even  more  important, 
a  committee  was  named  to  de- 
cide upon  a  form  of  service  pol- 
icy to  do  away  with  the  indef- 
inite and  expensive  service  meth- 
ods now  being  practiced  in  a 
more  or  less  haphazard  manner 
by  the  makers  and  their  dealers. 
In  order  that  this  policy  may 
represent  the  views  of  all  fac- 
tions, a  committee  of  five  non- 
members  of  the  N.  A.  C.  C.  was 
appointed  to  work  in  conjunc- 
tion with  the  commercial  ve- 
hicle committee  of  that  body. 

The  convention  heard  the 
pros  and  cons  of  selling  trucks 
on  time  payments,  and  it  dis- 
cussed at  length  the  question  of 
how  to  handle  the  growing  prob- 
lem of  the  used  vehicles.  The 
need  of  a  standard  means  of  ar- 
riving at  a  truck's  load  rating 
was  recognized,  and  suggestions 
of  a  formula  to  cover  all  types 

of  vehicles  were  considered,  although  no  definite  action  was 
taken  at  this  time.  Much  thought  was  paid  the  dealer  in  the 
discussions  and  the  papers,  for  it  was  felt  that  he  must  be 
given  more  assistance  Bnd  help  in  his  selling  problems  if 
the  makers  are  to  survive.  The  idea  held  by  some  that  the 
dealer  cannot  make  money  if  he  handles  his  business  judi- 
nailed  as  a  bad  mistake. 


MOTOR  TRUCKISMS 

ie  commercial  vehicle  business  should  be  second 
only  to  the  railroads. — M.  L.  Pulcher,  vice-pres. 
and  gen.  mgr..  Federal  Motor  Truck  Co., 
Detroit. 


T 


No  man  living  can  determine  the  value  of  a 
truck  by  a  superficial  examination.  .  .  .  The 
used  truck  question  can  be  handled  Just  as  the 
shoe  merchant  handle*  the  used  shoe  question. 
— W.  L.  Day,  gen.  mgr.,  Commercial  Motors 
Truck  Co.,  Pontiac,  Mich. 

The  dealer  is  the  most  satisfactory  channel 
through  which  to  sell  trucks. — Robt.  O.  Patten, 
Truck  Sales  Mgr.,  Pierce-Arrow  Motor  Car 
Co.. 


The  future  of  the  electric  truck  does  not  lie  in 
displacing  the  gasoline  truck,  but  in  ousting  the 
horse.  .  .  .  The  future  of  the  electric  truck  is 
the  future  of  electricity. — P.  D.  Wagoner,  pres.. 
General  Vehicle  Co,  Long  Inland  City.  N.  Y. 

with  which  I  am 


The  discussion  which  subsequently  led  to  the  appointment 
of  a  standard  service  policy  committee  was  one  of  the  most 
enlightening  and  valuable  part*  of  the  session.  The  feeling 
was  general  that  the  indiscriminate  giving  of  service  should 
be  curbed  and  that  a  policy  to  which  all  could  adhere  uni- 
formly would  be  of  the  greatest  value.  It  would  give  the 
dealers  something  to  go  by,  and  there  would  be  leHs  tendency 
on  the  part  of  truck  owners  to  abuse  the  liberal  good  will  of 
the  maker  and  dealer. 

The  commercial  vehicle  committee  of  the  N.  A.  C.  C,  con- 
sisting of  W.  T.  White,  president  the  White  Co.,  Cleveland, 
chairman;  Alvan  Macauley,  vice-president  and  general  man- 
ager. Packard  Motor  Car  Co.. 
uetrou,  y.  u.  wagoner,  presi- 
dent. General  Vehicle  Co.,  Long 
Island  City,  N.  Y.;  II.  Kerr 
Thomas,  assistant  manager, 
Pierce-Arrow  Motor  Car  Co., 
Buffalo;  and  M.  L.  Pulcher,  vice- 
president  and  general  manager, 
Federal  Motor  Truck  Co.,  De- 
troit, will  be  assisted  by  the  fol- 
lowing five  truck  men  whose 
firms  are  not  members  of  the 
organization  at  this  time:  V. 
E.  Brown,  president,  Sternberg 
Motor  Truck  Co.,  Milwaukee;  E. 
T.  Birdsall,  president,  Kosmath 
Co.,  Detroit;  Henry  Lansdale. 
vice-president,  Denby  Motor 
Truck  Co.,  Detroit;  J.  C.  Mill- 
man,  secretary-treasurer,  Stege- 
man  Motor  Car  Co.,  Milwaukee, 
and  H.  E.  Wilcox,  vice-president, 
H.  E.  Wilcox  Motor  Co.,  Minne- 
apolis. 

They  will  seek  to  arrive  at 


No  other  branch  of 
familiar  gives,  as 

much  in  the  way  of  free  service  as  our  own 
automobile  business. — Alvan  Macauley,  vice- 
pres.  and  general  mgr.,  Packard  Motor  Car  Co, 


for  free  truck  service,  and  will 
report  at  the  fall  meeting  of  the 
manufacturers. 

The  service  policy  subject  was 
opened  by  Alvan  Macauley, 
whose  paper  was  entitled  Can 
Manufacturers  Have  a  Stand- 
ard Service  Policy?  Mr.  Ma- 
cauley thinks  they  can,  and  he  is  very  clear  in  his  paper  as 
to  the  reasons  why.  W.  L.  Day,  general  manager  of  the 
General  Motors  Truck  Co,  Pontiac,  Mich,  is  equally  sure 
that  no  free  service  policy  is  required.  His  company  has 
cut  out  entirely  what  is  known  as  free  service,  and  he  be- 
lieves that  under  this  system  the  owners  take  better  care  of 
their  vehicles  because  they  are  on  their  own  responsibility 
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W.rr.Bly   Xo   VeWcIo  No  

Kbit  i«  to  Ctxutv  t%tt  »(.  tbt 

£amplr  jfloror  ©elwle  tforapanp 

of  Sttrolt 

Warrant  nu  t  new  motor  irhlcle  manufacl  im  it  by  us. 
whether  pass*  nor r  car  or  eomrniieial  vrhicte,  to  be  frtt  from 
deft'ts  m  material  and  workmanship  undr-r  normal  u*<  unit 
seri  ie<  .  our  obltyiltton  umtrr  this  warranty  bililft  lirttitrd  to 
rnakinp  yomt  at  our  factory  any  part  or  parts  then  of  o  hich 
shall,  irtfAiM  ninety  <  so  >  days  'u/trr  ii>  In  >  >  u  o/  such  nhul' 
to  the  orir/inal  purchiwr,  br  riturmd  to  uh  uilh  transpor- 
tation rhargts  prrpaitl,  unit  which  our  <  Til  <n  i not  ion  shall  dis- 
close (o  on/  sat  i ion  f»  An  re  6rr  m  fAim  rtV/i.fN.  .  !Ai.« 
M-rtrronfj/  tnwij/  .  xj/ie  »j|y  in  /(.u  u/  ()/|  ofArr  iMlrnniM..>  .j- 
prt<9t./  or  implied  anil  of  all  other  obliuations  01  liability  s  on 
our  ),nrt,  and  ir.  ncUhrr  uoumr  nor  authorize  any  other  ori- 
son to  assume  /or  ut  any  othrr  liability  in  ronm nion  ui'A  (Ac 
*<i/t-  <>/  our  v  hicli  j. 

This  warranty  shall  not  apply  to  any  lehUIr  which  shall 
have  bun  rrpairnt  or  altacil  outside  of  our  factory  in  any 
way  *<>  as.  in  our  judument,  to  affect  its  .liability  or  1.K.1- 
bility.  nor  which  has  bu  n  subject  to  misuse,  neyligi  ncc  or 
accident,  nor  to  any  commercial  I'AictV  made  by  us  which 
shall  Aciir  brm  oprrat-d  at  a  spud  cieredinn  lh-  factory 


ralrd  speed,  or  loadid  beyond  the  factory  rated  load  capacity. 

HY  make  no  warranty  whatever  in  r-speet  to  tins.  rims, 
ianfion  apparatus,  horns  or  other  sianalitio  di ■,  let  .1,  stnrtmy 
drrii  is,  at  aerators,  battrrus.  *p<  4  dinar  lers  or  other  trade  a<  ■ 
crssorl'x.  1 iiri  ikA  as  I A '  1/  are  usually  warranted  S'rpaiately 
by  then   t  1 sp>  rtire  man nfaet urrrB. 

Jn  UNtmCf  UrterCOl  „-,  have  larised  this  Warranty  <u  be 
signed  by  our  duly  authorised  ofttnrs 


4Jamr>nry  Sam. 


Siimntur.  nixl  Till.  ..r  iim,.  .  Mittmtiirr  nn.1  Till-  i.f  inh.,r 

Date  i^i 

Warranty  .ppro»d  by  th.  N.  A.  C.  C. 
3.  1913 


with  them.  Also  the  free  inspection  and  minor  adjustment 
service  which  Mr.  Macauley  advocates  does  not  meet  with  Mr. 
Day's  approval,  a*  he  contends  that  it  brings  about  care- 
lessness, and  might  encourage  damage  suits  should  anything 
go  wrong  with  the  vehicle  after  an  inspection  by  the  dealer 
or  branch. 

Divergent  Views  or  Service 

It  was  between  these  two  men  that  the  discussion  was  the 
liveliest.  Each  representing  a  strong  factor  in  the  industry, 
and  with  views  on  the  matter  of  service  so  widely  divergent, 
it  was  a  case  of  submitting  telling  arguments  pro  and  con, 
with  the  rest  of  the  convention  generally  acting  as  the  jury, 
although  some  of  the  others  voiced  views  on  one  side  or  the 
other.  Mr.  Day  laughingly  accused  the  convention  of  being 
afraid  to  put  so  rigid  a  policy  as  that  of  the  General  Motors 
Truck  Co.  into  effect,  though  they  all  realized  that  it  was 
based  upon  sound  business.  He  said  that  it  was  a  big  step  to 
take,  but  that  once  taken  it  would  prove  itself. 

The  Packard  Policy 

Mr.  Macauley  outlined  the  new  Packard  dealer?'  service 
policy,  under  the  provisions  of  which  the  dealer  will,  for  one 
year,  inspect  monthly  the  trucks  he  has  sold,  and  make  minor 
adjustments  gratis,  if  the  truck  is  brought  to  his  service 
department  for  attention.  If  not  brought  to  him,  and  he  is 
obliged  to  send  a  workman  to  wherever  the  truck  may  be 
located,  he  will  inspect  and  adjust  monthly  for  one  year, 
doing  whatever  work  can  be  completed  within  3  hours  at 
each  visit,  for  a  schedule  of  charges  as  follows: 

Within  a  10  mile  radius  SI. 50 

Within  a  20  mile  radius   2.50 

Within  a  30  mile  radius   3.00 

Beyond  30  miles  a  special  arrangement  is  made  in  accord- 
ance with  the  distance. 

Within  the  first  month  after  delivery,  adjustments  are 
made  as  often  as  the  owner  desires,  providing  he  brings  the 
truck  to  the  service  station.  After  that,  regular  rates  are 
charged  except  for  monthly  inspections.    If  delivered  within 


100  miles,  the  dealer  will  also  provide  an  instructor  for  3 
days  in  order  to  acquaint  the  driver  with  the  truck. 

The  General  Motors  Truck  Co.,  on  the  other  hand,  is  really 
the  pioneer  in  the  policy  of  not  according  any  of  this  free 
service,  charging  for  any  attention  to  the  truck  from  the 
very  outset,  at  its  regular  repair  rates.  Mr.  Day  stated  that 
it  was  being  followed  with  success  throughout  the  entire 
dealer  and  branch  organization,  and  was  making  more 
careful  truck  men  out  of  the  owners. 

Too  Much  Free  Service 

Most  of  the  delegates  felt  that  they  are  now  giving  too 
much  in  the  way  of  free  service  in  order  to  allow  the  dealers 
to  make  money,  for  much  of  the  profit  which  they  get  on  the 
vehicle  is  eaten  up  in  the  gratuitous  work  done  to  keep  the 
owner  satisfied  afterwards.  Mr.  Macauley  called  attention 
to  this  by  saying  that  no  other  branch  of  industry  with  which 
he  is  familiar  gives,  as  a  general  proposition,  so  much  in  the 
way  of  free  service  as  the  automobile  business. 

He  goes  on  further  to  say: 

"The  existence  of  this  liberality  of  free  service  is  undoubt- 
edly due  to  the  fact  that  as  soon  as  the  automobile  business 
was  born,  scores  of  manufacturers  took  it  up  simultaneously, 
and  from  the  very  outset  there  was  the  very  keenest  competi- 
tion, which  patrons  availed  themselves  of  to  extract  from 
motor  car  manufacturers  most  lavish  promises,  either  ex- 
pressed or  implied,  as  to  what  would  be  done  for  them  with- 
out charge.  In  nearly  every  other  line  of  business,  history 
shows  usually  some  one  pioneer  who  developed  it  to  the  point 
of  success,  and  who  established  precedents  as  to  repair  work 
and  service  before  he  had  serious  competition,  and,  under 
these  circumstances,  the  pioneer  manufacturer  did  not  make 
extravagant  promises  of  free  service,  and  later  manufac- 
turers who  came  into  his  field  usually  fell  in  with  the  pre- 
cedents he  had  established. 

"What  kind  of  service  is  promised  you  when  you  buy  a 
yacht,  or  a  gun,  or  a  locomotive,  an  installation  for  your 
power-plant,  machine  tools,  an  elevator,  or  whatnot?  In  all 
of  these  lines  we  expect  the  manufacturer  to  make  good  if 
he  sells  us  an  article  that  is  below  his  established  standard 
of  excellence.  Also,  we  know  perfectly  well  that  if  we  ask 
him  to  do  anything  more,  we  shall  expect  to  pay  the  bill  for 
time  and  materials,  and  a  reasonable  profit.  Custom  has 
educated  us  what  to  expect,  and  we  accept  the  result  with- 
out any  feeling  but  that  it  is  only  fair  and  right  to  pay  the 
bill.  The  public  generally  is  willing  to  pay  what  it  thinks 
is  fair,  but  what  it  thinks  is  fair  depends  entirely  upon  its 
education,  and  I  feel  that  we  have  all  failed  in  our  duty 
towards  our  patrons  and  our  dealers  in  not  educating  them 
as  to  what  is  right  and  economically  possible  in  the  way  of 
service.  We  have  either  left  them  in  an  indefinite  frame  of 
mind,  or  worse,  we  have  led  them  to  believe  that  we  are  will- 
ing to  give  more  than  we  should  give,  and  are  able  to  give. 

"The  public  naturally  will  take  all  the  free  service  it  can 
get,  and  whatever  is  given  is  accepted  as  a  matter  of  right." 

This  sentiment  against  indiscriminate  and  lavish  sen-ice 
was  voiced  by  all  who  spoke,  but  none  seemed  to  feci  that  they 
could  follow  the  lead  set  by  Mr.  Day,  although  they  agreed 
that  it  was  the  ideal  method. 

A  Delicate  Point 

Vernon  Munroe,  president  of  the  International  Motor  Co., 
cautioned  the  truck  committee  to  approach  the  subject  with 
the  greatest  care,  as  it  is  a  selling  policy,  and  one  which  must 
be  fair  and  equable  in  order  for  all  to  abide  by  it 

W.  T.  White  pointed  out  that  no  policy  which  the  N.  A. 
C.  C.  or  any  similar  body  could  devise  would  be  absolutely 
binding,  but  it  would  form  a  basis  for  individual  policy  and 
serve  as  a  moral  support.  He  characterized  it  as  a  beacon 
light — something  to  steer  by. 

A  great  deal  of  interest  was  evidenced  In  the  used  truck 
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•question.  Here  again  Mr.  Day  struck  a  body  blow  at  the 
present  policy  of  taking  used  trucks  in  part  payment  for  new 
•ones,  often  at  exorbitantly  high  amounts  so  that  the  dealer 
was  not  able  to  get  a  profit  after  disposing  of  the  old  car. 
His  answer  to  the  topic,  How  Can  the  Used  Truck  Question 
Be  Handled?  and  on  which  he  read  a  paper  was  that  the 
motor  truck  makers  can  handle  the  used  car  question  just  as 
the  shoe  merchant  handles  the  used  shoe  question.  His  com- 
pany does  not  take  any  truck  in  part  payment  for  a  new  one, 
and  the  plan  is  working  to  his  satisfaction. 

H.  H.  Hills,  sales  manager  of  the  Packard  Company,  be- 
lieves that  Mr.  Day  has  hit  the  nail  on  the  head,  although 
he  stated  that  the  used  truck  problem  cannot  be  wholly 
•eliminated.  Failures,  new  and  better  trucks,  lighter  and 
faster  types  are  all  developments  which  make  older  cars 
become  obsolete,  and  someone  must  handle  them.  He  believes 
that  a  salesman  handling  used  trucks  should  not  have  any- 
thing to  do  with  new  truck  business,  as  he  is  apt  to  be  un- 
fair to  one  or  the  other  in  order  to  follow  the  lines  of  least 
resistance  in  making  the  sale. 

Business  Conditions  and  Used  Trucks 

H.  E.  Wilson  thinks  that  general  business  conditions  are 
in  part  responsible  for  the  used  cars  on  the  market,  and  that 
often  a  dealer,  to  hold  the  trade  of  a  good  customer,  will 
have  to  take  in  an  old  truck. 

Mr.  Pulcher  of  the  Federal  outlined  his  company's  policy  of 
getting  each  dealer  to  report  to  the  factory  periodically  just 
what  used  vehicles  he  has  on  hand,  and  whenever  a  certain 
type  or  size  is  wanted,  the  dealers  write  the  factory  to  learn 
where  they  can  get  such  a  truck  from  another  dealer.  Alfred 
Reeves  explained  the  used  car  market  report  scheme  used 
by  Chicago  dealers  as  a  basis  for  prices  on  second-hand  cars. 
This  gives  them  a  fixed  value,  and  is  something  for  the  dealer 
to  work  on.  It  is  primarily  for  passenger  cars,  but  is  being 
extended  to  trucks  as  well. 

Opposed  to  Truck  Show* 

In  putting  itse'.f  on  record  aR  opposed  to  truck  shows,  the 
convention  was  practically  united  on  the  matter.  Only  two 
spoke  in  favor  of  shows,  these  being  M.  L.  Pulcher,  who  read 
a  paper  in  support  of  them,  and  Alfred  Reeves,  general 
manager  of  the  N.  A.  C  C.  In  seeking  to  establish  them, 
Mr.  Pulcher  pointed  out  that  they  should  be  entirely  divorced 
from  the  passenger  car  exhibitions,  as  these  detracted  from 
the  more  staid  truck  shows  that  have  in  the  past  followed  the 
passenger  car  weeks  at  New  York  and  Chicago.  He  wanted 
to  have  an  outdoor  affair  at  gome  central  point  so  that  the 
ability  of  the  various  vehicles  could  be  demonstrated.  Such 
an  event  could  be  held  in  the  fall  when  the  passenger  car 
business  of  the  dealers  is  slow  and  would  not  interfere. 

The  dealers  would  get  a  new  spirit  of  enthusiasm  out  of 
such  a  show,  Mr.  Pulcher  added,  and  pointed  out  that  in 
past  exhibitions  too  much  contradictory  data  has  been  given 
the  prospect,  who  went  away  bewildered  by  the  many  con- 
flicting claims  he  had  heard.  There  has  been  too  little  of  the 
educational  spirit. 

Truck  Field  Days  at  Sheepshead  Bay? 

But  the  convention  was  not  with  him,  although  Mr.  Reeves 
explained  that  when  people  will  pay  to  see  what  you  have  to 
sell  them  then  they  are  interested.  This  interest  was  further 
attested  at  the  recent  national  shows,  he  said,  by  the  record 
breaking  attendance.  Truck  shows  could  be  made  more 
profitable  by  bringing  to  them  interested  prospects,  and  by 
demonstrating  loading  and  unloading  ability  for  various 
classes  of  service.  He  thinks  the  new  Sheepshead  Bay  speed- 
way will  be  an  excellent  place  to  have  truck  field  days. 

There  were  some  in  favor  of  a  truck  field  day,  although  the 
advantages  of  this  were  questioned.  Many  felt  that  inter- 
ested buyers  would  not  come  to  a  show,  but  would  go  to  the 


factory  or  the  salesroom  of  the  maker's  agent  in  preference. 

In  some  quarters  exhibits  in  connection  with  state  fairs 
were  greatly  favored  as  being  a  direct  means  of  getting  to 
the  prospects  not  in  the  big  cities.  J.  C.  Millmann,  of  the 
Stegeman  company  was  particularly  in  fa%or  of  this  method 
of  reaching  local  buyers,  saying  that  makers  have  been  over- 
developing the  large  cities  and  forgetting  the  bigger  markets 
at  large. 

Mr.  Macauley  of  the  Packard  company  is  not  very  en- 
thusiastic over  shows,  and  has  seen  no  case  where  they  paid 
direct  results.  Delegates  from  Pierce- Arrow,  Knox,  White, 
Autocar  and  International  Motor  Co.,  declared  themselves 
against  shows  as  a  general  proposition,  though  some  of  them 
were  interested  in  the  field  day  idea  of  demonstrating  and 
thus  provoking  the  interest  of  the  general  public. 

Standard  Warranty  Approved 

The  members  of  the  convention  apparently  had  the  matter 
of  the  N.  A.  C.  C.  standard  90-day  warranty  all  thought  out 
beforehand,  for  it  was  approved  without  much  discussion  as 
being  the  moat  advisable  way  to  handle  the  question  of  re- 
placements. This  warranty  is  now  in  use  by  a  large  number 
of  manufacturers  and  is  proving  satisfactory.  It  is  fair 
because  any  defective  materials  or  workmanship  should  de- 
velop in  3  months  of  reasonable  service.  It  gives  a  good  basis 
of  adjustment,  and  now  a  concern  would  really  be  foolish  not 
to  work  under  its  provisions. 

Time  Payments  Discussed 

W.  T.  White  took  up  very  logically  the  Advantages  of 
Selling  on  Time  Payments  and  How  Such  Sales  Should  be 
Handled.  He  laid  down  a  good  rule  to  follow  in  such  business 
by  saying  that  there  are  three  classes  of  sales.  They  are, 
first,  cash  sales,  second,  reasonably  short  time  sales  where 
the  buyer  has  a  good  financial  standing  in  Dunn  and  Brad- 
street,  but  whose  ready  cash  is  limited,  and  third,  the  time 
payment  sales  where  the  buyer  has  poor  rating  and  a  risk  is 
taken  in  selling  him.  Mr.  White  pointed  out  that  good  busi- 
ness would  sanction  making  sales  in  the  second  class,  but  that 
in  the  third,  they  should  be  undertaken  guardedly  after 
thorough  investigation  of  the  case.  He  dwelt  upon  the  im- 
portance of  exacting  monthly  payments  in  the  latter  kind  of 
deals,  as  it  beats  the  system  of  agreeing  to  take  the  balance 
in  a  lump  sum  in  6  months  or  a  year.  The  security  in  the 
truck  is  always  getting  better  with  the  monthly  method. 

Cost  of  Handling  Important 

The  cost  of  handling  time  payments  is  of  great  importance, 
Mr.  White  said.  He  cited  the  sewing  machine  business,  with 
which  he  is  also  connected,  as  being  a  good  example  of  time 
payment  plans  in  their  most  aggravated  forms,  because  such 
goods  are  sold  in  small  instalments  to  workers,  and  the  like. 
In  this  line,  the  loss  is  about  10  per  cent,  but  the  cost  of 
handling  is  not  over  1  per  cent  as  one  man  and  a  stenog- 
rapher can  handle  a  million  dollars  worth  of  it  so  far  as  the 
office  work  is  concerned.  Mr.  White  has  also  found  that  it 
does  not  hurt  the  business  to  repossess  goods  when  the  buyer 
does  not  meet  his  payments.  The  public  rather  regards  it 
as  good  business  on  the  part  of  the  seller. 

All  agreed  that  time  payments  were  a  good  way  to  conduct 
the  selling  in  cases  where  proper  security  is  given.  Methods 
of  working  this  through  dealers  were  discussed,  and  the 
brokerage  business  in  payment  notes  was  taken  up.  It  was 
evident  that  the  delegates  thought  notes  a  necessity  to  such 
transactions. 

Dealer  Best  Selling  Channel 

C.  W.  Squires,  Jr.,  sales  manager,  General  Vehicle  Co., 
suggested  that  dealers  not  be  allowed  their  commission  on 
time  sales  until  all  the  payments  have  been  made.  The  manu- 
facturer takes  the  risk,  he  said,  and  since  he  has  to  wait  for 
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his  money,  the  dealer  ought  to  also.  This  would  tend  to  dis- 
courage partial  payment  sales  unless  absolutely  necessary. 

R.  O.  Patten,  truck  sales  manager  of  the  Pierce-Arrow 
company,  read  a  paper  in  which  he  answered  the  question: 
Can  a  Dealer  Make  Money  Selling  Motor  Trucks?  He  be- 
lieves the  dealer  to  be  the  most  satisfactory  channel  through 
which  to  sell  trucks,  providing  he  gets  the  cooperation  of  the 
manufacturer.  Ordinarily  he  has  too  little  ammunition  from 
the  maker.  Not  enough  confidence  is  placed  in  the  dealer 
who  should  know  such  things  as  chassis  weight,  horsepower, 
speed,  gasoline  consumption,  etc.,  and  thus  could  talk  intel- 
ligently to  the  prospect  without  making  extravagant  state- 
ments. The  prospect  often  gets  the  impression  of  being  de- 
ceived through  no  intention  of  the  dealer. 

Dealers  can  make  money  if  the  factories  operate  in  an 
educational  way,  if  they  do  not  cut  prices  nor  give  too  much 
service  free,  and  if  they  only  take  in  old  cars  on  a  proper 
basis.   These  were  the  general  sentiments  on  the  subject. 

Need  for  Standard  Load  Rating 

H.  Kerr  Thomas  submitted  a  formula  for  arriving  at  a 
standard  load  rating,  which  he  believes  would  apply  with 
justice  to  all  trucks.  This  would  prevent  much  of  the  pres- 
ent difference  in  rating  when  one  make  of  truck  rated  at  2 
tons,  for  example,  is  smaller  than  another  1  1-2-ton  make. 
The  Thomas  formula  would  take  into  consideration  road 
weight,  load  capacity,  size  of  engine,  gear  ratio  and  so  on. 
It  was  praised  though  no  action  on  it  was  taken  at  this  time. 

E.  T.  Birdsall  said  that  the  Thomas  formula  seems  a  good 
method  of  rating,  but  it  has  its  limitations.  In  applying  it 
to  small  sizes  of  trucks  he  finds  that  it  brings  the  motor  too 
small  for  the  car,  and  from  a  selling  point  of  view  it  is  not 
advisable  to  put  a  small  motor  in  the  vehicle  even  if  it  will  do 
the  work.  It  is  particularly  good,  though,  because  it  is  based 
upon  practice  with  a  number  of  makes  of  cars. 

Future  of  Electric  Truck 

The  future  of  the  electric  truck  was  considered  in  a  paper 
by  P.  D.  Wagoner  who  said  that  the  future  of  this  type  of  car 
is  the  future  of  electricity.  He  believes  that  to  electric  trucks 
is  due  the  credit  of  having  borne  the  brunt  of  truck  intro- 
duction, for  they  were  first  in  the  field,  and  did  the  missionary 
work  of  showing  the  public  how  much  they  had  the  advantage 
over  horses.  This  led  the  gasoline  makers  to  enter  the  field. 
The  slowness  of  the  electric  truck  business  is  laid  to  the  lack 
of  knowledge  of  what  they  will  do,  and  to  the  enterprise  of 
the  gasoline  machine  salesmen.  The  future  of  the  electric 
does  not  lie  in  displacing  the  gasoline  type,  but  rather  in  dis- 
placing the  horse  and  working  in  cooperation  with  the  gaso- 
line type.  Both  types  have  a  field,  and  in  its  field,  the  electric 
is  supreme,  Mr.  Wagoner  explained. 

Invest i (rate  Service  Condition* 

Vernon  Munroe,  president  of  the  International  Motor  Co., 
dealt  with  the  subject  of,  Why  Service  Conditions  Should 
Be  Investigated  and  Recommendations  Made  Before  Selling 
a  Customer.  The  truck  business  should  be  reduced  to  a 
machinery  basis,  he  said,  and  each  installation  carefully  con- 
sidered before  making  the  sale,  because  this  pays  in  the  end. 

W.  P.  Kennedy,  traffic  engineer,  emphasized  the  importance 
of  conservative  investigation  of  proposed  installations,  par- 
ticularly quantity  installations.  High  priced  traffic  men  are 
not  justified  in  the  organizations  of  the  average  truck  maker 
of  the  present  unless  such  men  can  be  made  to  serve  other 
purposes  as  well.  In  making  an  investigation  looking  to  the 
installing  of  one  or  more  trucks,  Mr.  Kennedy  cited  instances 
to  show  how  important  it  is  to  deal  with  the  man  having 
the  final  say  as  regards  purchase  thus  saving  time  and 
trouble.  Often  the  expense  of  an  investigation  can  be  worked 
so  as  to  have  the  purchaser  bear  a  share  of  it,  since  he  is 
getting  valuable  information  as  to  how  best  to  operate  his 


vehicles  at  the  same  time  he  is  being  shown  the  advantages  of 
the  make  under  trial. 

David  Beecroft,  Directing  Editor  Commercial  Vehicle, 
pointed  out  the  need  of  having  buildings  properly  con- 
structed so  as  to  shorten  the  loading  and  unloading  waits, 
which  are  the  biggest  factor  against  efficient  truck  operation. 
These  delays  are  due  to  improperly  designed  loading  docks, 
freight  terminals,  narrow  and  congested  streets,  and  so  on. 
Special  vehicles  for  special  service  were  also  his  plea. 

Legislative  Co-operation  Advised 

The  sentiment  was  also  expressed  of  cooperating  with 
legislators  to  get  laws  which  will  not  be  oppressive.  At  this 
time  many  adverse  bills  are  in  prospect,  but  rather  than  try 
to  buck  the  legislators,  the  N.  A.  C.  C.  and  the  manufacturers 
individually  should  seek  to  work  with  them  to  get  the  best 
laws  that  are  possible.  It  was  felt  that  with  the  increasing 
use  of  motor  vehicles,  taxation  for  roads  must  come  to  a 
greater  extent  for  the  communities  themselves  cannot  afford 
the  expense.  Thus  it  should  be  seen  to  that  if  such  heavier 
road  taxes  are  imposed  the  money  be  actually  put  to  road 
improvement  purposes  rather  than  being  diverted  to  other 
civic  channels. 

How  to  Improve  Conditions 

J.  W.  Van  Allen  of  the  Atterbury  Motor  Car  Co.,  Buffalo, 
gave  his  ideas  of  what  can  be  done  to  improve  the  truck 
business.  He  outlined  the  existing  difficulties  that  militate 
against  efficient  truck  service,  touched  upon  the  promiscuous 
service  methods  in  vogue,  the  evils  of  the  used  car  side  of  the 
business,  the  dangers  of  price  cutting,  and  suggested  some 

The  discussion  of  his  paper  showed  a  sentiment  against  the 
small  maker  who  is  getting  into  the  business  to  assemble  a 
few  cars  and  often  sells  them  at  ridiculously  low  prices  to 
get  started.  They  believed  the  parts  makers  to  blame  for 
this  condition,  but  when  it  is  considered  that  the  latter 
makers  can  never  tell  when  a  small  fellow  will  grow  into  a 
real  factor,  they  can  obviously  not  discriminate  if  they  are 
looking  to  the  future  and  do  not  want  to  take  nny  chances 
of  losing  good  trade  later. 

N.  Y.  Car  Registrations  Are  159,715 

Albany,  N.  Y.,  May  8— Registrations  in  New  York  City 
in  1915  show  a  33  1-3  per  cent,  increase  over  last  year, 
according  to  an  official  statement  issued  by  Secretory  of 
State  Hugo. 

From  February  1  to  April  16,  inclusive,  17,138  cars,  40,918 
chauffeurs  and  667  dealers  received  licenses,  as  against  52,034 
cars,  35,984  chauffeurs  and  492  dealers  registered  last  year. 
This  shows  a  gain  of  26,104  cars,  4,934  chauffeurs  and 
seventy-five  dealers  over  1914. 

Taking  the  whole  state,  159,715  cars  have  been  registered 
this  year,  as  against  99,849  last  season.  The  total  number 
of  chauffeurs  registered  is  67,462,  as  against  47,262  last  year, 
while  there  are  1,795  dealers  registered,  as  against  1,394  in 
1914. 

The  total  fees  collected  from  automobilists  amount  to 
$1,251,572,  as  against  $954,714  collected  in  1914. 

Ohio  Cars  and  Trucks  Number  120,500 

Columbus,  O.,  May  8 — According  to  a  statement  issued 
by  Ohio  Registrar  of  Automobiles,  W.  H.  Walker,  covering 
tho  period  from  January  1  to  April  15,  automobiles,  including 
trucks,  to  the  number  of  120,500  have  been  registered.  This 
is  almost  as  many  as  was  registered  during  the  entire  year 
1914,  which  number  was  122,504. 

Chauffeurs  to  the  number  of  9,535  have  been  registered. 
It  is  expected  that  there  will  not  be  as  large  increase  in 
chauffeurs'  licenses  proportionately  as  in  the  number  of 
motor  cars. 
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Two  view*  showing  the  new  Ford  farm  tractor  In  actual  operation.  It  li  planned  to  manufacture  thl*  machine  to  aell  for  KDO 


Ford  Farm  Tractor  for  $200 


Will  Be  Able  To  Do  Work  of  Six  Horses— Said 
To  Have  Proved  Satisfactory  Under  Severe  Tests 


DETROIT,  MICH.,  May  11— The  Ford  Motor  Co.  will 
place  on  the  market  next  fall  a  motor  tractor  for 
farm  usage  which  it  hopes  to  list  at  $200.  It  may 
be  a  little  more,  but  the  company  expects  that  it  will  be 
(200. 

During  the  last  3  or  4  months  severe  tests  were  made  in 
a  secluded  spot  with  the  first  tractor  and  these  trials  gave 
the  utmost  satisfaction  to  the  officials.  The  tests  were  made 
under  all  kinds  of  soil  and  weather  conditions,  in  hard 
ground  and  deep  mud.  Just  as  with  the  Ford  passenger 
cars,  the  principal  aim  of  the  company  was  to  bring  out  a 
tractor,  the  price  of  which  would  be  within  the  reach  of 
almost  any  man  of  moderate  means. 

Similar  to  Passenger  Car  in  Appearance 

All  the  details  are  not  yet  available,  but  the  tractor  will 
have  much  of  the  familiar  Ford  car  appearance.  It  will 
have  the  same  motor,  front  axle  and  radiator,  but  a  much 
stronger  and  shorter  frame.    Above  the  motor,  supported  by 


strong  arms  will  be  carried  two  large  water  tanks.  The  rear 
wheels  will  be  12  inches  wide  and  with  flanges  and  spikes 
padded.  The  weight  now  is  1,600  pounds  but  it  is  expected 
that  this  will  be  reduced  to  1,500  pounds.  The  tractor  will 
be  able  to  do  easily  the  work  of  six  horses,  and  it  is  ex- 
pected that  it  will  revolutionize  farming  methods,  just  as  the 
passenger  car  has  so  changed  traveling  on  the  road. 

Well  Along  on  Production 

Within  the  next  2  months  and  26  days  the  Ford  Motor 
Co.  need  only  build  89,567  cars  in  order  to  make  good  its 
schedule  of  300,000  within  the  fiscal  year  ending  August  1. 
This,  because  up  to  May  fifth  and  since  beginning  of  last 
August  there  have  been  made  and  shipped  210,433  Fords. 
Officials  say  that  the  scheduled  output  will  be  completed  by 
July  1  and  that  it  is  quite  likely  that  when  the  fiscal  year 
ends  very  nearly  or  even  a  little  more  than  350,000  cars  will 
have  been  made. 


Ford  Leads  in  Bay  State  Registration 


BOSTON,  MASS.,  May  8 — The  registration  of  motor  cars 
in  Massachusetts  for  the  first  quarter  of  1915  shows  the 
Ford  to  be  the  big  leader  again  this  year,  with  10,362  ma- 
chines listed.  It  has  three  times  as  many  as  its  nearest  rival, 
the  Buick,  which  shows  3,134.  The  Cadillac  looms  up  third 
with  2,709.  The  Packard  is  the  first  of  the  higher  priced  cars 
listed  with  1,951.  Then  comes  the  Overland  in  fifth  place 
with  1,776.  The  Studebaker  is  a  good  sixth,  having  1,389. 
For  a  car  that  has  been  on  the  Massachusetts  market  but  a 
few  years,  the  Hudson  has  done  remarkably  well  and  is 
seventh  with  1,328.  The  ChalmerB  is  in  eighth  place  with 
1,160,  and  the  Pierce-Arrow  stands  ninth  with  1,078.  The 
latter  ranks  second  in  the  high-priced  class.  These  nine  are 
the  only  ones  that  rank  above  the  1,000  mark.  The  Maxwell 
is  tenth  with  945.  In  the  first  twenty-five  makes  registered 
those  listed  after  the  Maxwell  comprise  the  following  in  this 


order:  Stevens  Duryea,  832;  Reo,  776;  White,  589;  Pope 
Hartford,  673;  Metz,  544;  Peerless,  629;  Oakland,  612;  Jef- 
fery,  494;  Franklin,  446;  HupmobHe,  413;  Winton,  343;  Knox, 
338;  Autocar,  327;  Stanley,  296;  Jackson,  287;  Stearns,  283. 
Last  year  during  the  first  few  months  the  leading  ten  makes 
were  in  this  order:  Ford,  Cadillac,  Buick,  Packard,  Pierce, 
Chalmers,  Stevens,  Studebaker,  Overland,  Hudson. 

New  York  City,  May  8 — The  600  employes  of  the 
Robert  E.  Dietz  Co.,  manufacturer  of  lamps,  are  remembered 
in  the  will  of  Frederick  Dietz,  president  of  the  company  who 
died  on  March  31,  this  year.  The  bequests  to  the  employes 
are  arranged  according  to  their  length  of  service.  About 
300,  who  worked  for  the  company  for  less  than  5  years,  re- 
ceive $25.  Some  of  the  beneficiaries  work  in  the  Syracuse 
factory  and  others  in  the  New  York  establishment. 
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Ball  Bearings  in  Theory  and  Practice* 


Part  I 


Modern  Methods  Produce  Balls  Accurate  to  .0001-Inch — Practical 
Formulae  for  Calculating  Carrying  Capacity  of  Radial  Bearings 

By  B.  D.  Gray. 

Vivr-frr tUlrnt  and  itnnageT  of  thr  Hrn.\-BrtgHt  Mfff.  Co. 


THE  anti-friction  qualities  of  ball  bearings  have  long 
been  known.  Until  recent  years,  however,  the  ball 
bearings  actually  devised  have  been  unreliable.  While 
they  lasted,  they  ran  well,  but  they  broke  down  too  easily, 
the  principal  reasons  being:  faulty  design;  the  use  of  Bteels 
insufficiently  hard  and  not  uniform;  and  inaccuracies  of  size 
and  form,  which  resulted  in  unequal  loading  of  the  balls  and 
the  consequent  destruction  of  those  overloaded. 

Very  little  reliable  information  of  value  on  ball  bearing:) 
is  to  be  found  in  the  usual  engineering  and  textbooks  even 
today.  Seventeen  years  ago  there  was  little  of  any  kind 
extant.  About  that  time,  1898,  Professor  Stribeck,  the  well- 
ead  of  the  technical  laboratories  at  Neubabelsberg, 
Berlin,  was  commissioned  by  one  of  Germany's  leading 
industrial  establishments,  to  make  an  investigation  of  slid- 
ing, roller  and  ball  bearings.  Having  taken  up  the  manu- 
facture o  f  balls  and  ball  bearings,  this  firm,  the  German 
Small  Arms  and  Ammunition  Works,  (the  DWF)  Berlin, 
very  soon  felt  the  imperative  need  for  a  scientific  basis,  if 
the  manufacture  were  to  be  removed  from  the  domain  of 
haphazard,  blind  working,  resulting  one  time  in  success  and 
another  time  in  failure— one  quite  as  much  the  result  of  pure 
chance  as  the  other. 

With  characteristic  thoroughness,  Stribeck  began  with  first 
principles,  starting  from  the  investigations  of  such  authorities 
as  Hertz  and  Auerbach  on  the  deformation  of  elastic  bodies.t 
Exhaustive  tests  served  to  fix  the  physical  constants  of  the 
steels  that  might  be  suitable.  Then  followed  a  series  of 
investigations  into  the  conditions  of  correct  relative  motion 
of  the  bearing  elements.  Finally  a  long  and  patiently  con- 
ducted scries  of  observations  of  many  types  and  sizes  of 
bearings  rounded  out  the  whole.  Various  tentative  designs 
were  thus  tested  out  at  every  point  and,  more  important, 
practical  working  data  for  the  use  of  the  designer  and  the 
engineer  were  authoritatively  obtained.  As  a  result,  the 
following  requirements  which  form  the  basis  of  Hess-Bright 
ball  bearing  construction  were  formulated. 

1.  Annular  rather  than  cup-and-cone  design  for  radial 


2.  Use  of  alloy 


than  ordinary  tough- 


3.  Microscopic  accuracy  of  size  and  form,  down  to  a  small 
fraction  of  a  thousandth  of  an  inch,  in  order  that  each  ball 
may  bear  its  share  of  load. 

4.  Uniform  hardness  from  surface  to  center  of  both  ball* 
and  races. 

5.  A  mirror-like  polish  as  a  final  touch  to  perfectly  ground 


Difficult  as  the  production  of  a  perfect  ball  is  under  ordi- 
nary shop  conditions,  specialists  can  now  manufacture  balls 


•Note  From  a  paper  rea.1  heforc  the  F.lectricnl  Vehicle  Aa«n.,  of 
America,  Ihlladelphia.  April  14.  mi". 

fSee  Herti.  on  the  Onti.ct  ..r  Elastic  Bom**,  also  Ball  Heariii 
ft  paper  by  Htnrv  H>— <  before  the  A  S.  M   H.  at  Imlii 
M»y,  1»07,  and  contain..!  in  Volume  ?9  of  the 
rnntalnn  a  translation  of  ITofwor  ~ 


that  are  true  spheres  to  within  one  ten-thousandth  part  of 
an  inch,  at  relatively  small  cost.  This  led  to  numerous  at- 
tempts to  employ  a  series  of  rows  of  balls  instead  of  rollers, 
in  none  of  which  was  proper  provision  made  for  taking  care 
of  the  deflection  of  the  shaft  and  box  under  load.  Aft*r  an 
endless  number  of  expedients  to  provide  for  proper  load 
distribution  had  been  tried  without  success,  the  simple  plan 
of  using  a  single  row  of  balls  and  that  of  suitable  proportion 
for  the  load  was  adopted.  This  resulted  in  a  journal  having 
no  appreciable  length  and  accordingly  free  from  trouble 
caused  by  deflection.  (Hess-Bright  annular  bearings  will 
permit  tilting  the  inner  race,  with  respect  to  the  outer  race, 
approximately  1-8  inch  to  1-4  inch  in  12  inches,  this  being 
dependent  upon  ball  size,  groove  radius,  and  clearance  be- 
tween ball  and  grooves.)  The  problem  was  then  to  propor- 
tion the  diameter  and  the  number  of  balls  to  the  load  to  be 
carried.  As  the  number  of  balls  in  a  single  circle  was  neces- 
sarily limited  and  as  the  journal  diameter  could  not  be 
indefinitely  increased,  it  became  important  to  develop  the 
carrying  capacities  as  affected  by  the  shape  of  the  ball  tracks 
and  the  nature  of  the  materials.  The  necessary  design  data 
were  found  to  exist  in  the  observation  and  experiments  con- 
ducted by  Stribeck. 

It  was  found  that  the  frictional  resistance  was  least  for 
balls  rolling  between  straight  line  sections,  or  perfectly  flat 
surfaces,  giving  two  points  of  contact.  Increasing  the  points 
of  contact  to  three  and  four  produced  higher  frictional  re- 
sistance without  materially  affecting  the  carrying  capacity. 
Curving  the  race  resulted  in  an  important  increase  in  carry- 
ing capacity,  with  a  barely  measurable  increase  in  friction. 
This  greater  carrying  capacity  is  accounted  for  by  the  fact 
that  in  a  rolling  bearing,  in  the  absence  of  grit,  there  is  no 
wear  as  in  a  sliding  bearing,  but  a  destruction  by  crushing 
of  the  surfaces  in  actual  contact.  This  point  in  the  race 
when  overloaded,  is  flaked  out.  If,  in  a  ball  bearing,  the  race 
is  curved,  the  stressed  particle  cannot  be  flaked  or  pushed 
out,  being  confined  and  supported  by  the  wedges  of  material 
on  either  side.  The  resistance  to  crushing  is  thus  greatly 
increased  by  curving  the  race. 

Formula  for  Carrying  Capacity 

his  experiments,  Stribeck  developed  the  following 
for  the  carrying  capacity  of  an  annular  or  radial 


bearing: 


P  =  k  d«  5  in  which 


Tran»n<-tiori».  which 


P  —  carrying  capacity  of  bearing  in  pounds, 
d  —  ball  diameter  in  eighths  of  an  inch,  e.g.   1-2  inch 
diameter  ball,  d  =  4. 

n  =  number  of  balls  in  bearing. 

k  =  a  constant  dependent  upon  the  material,  the  shape  of 
the  ball  supporting  surface,  and  the  speed. 

This  is  the  commonly  accepted  equation  for  determining 
the  carrying  capacity  of  a  radial  bearing  and  one  much  made 
use  of  by  those  exponents  of  the  theory  that  the  carrying 
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capacity  of  a  bearing  is  directly  proportional  to  the  number 
of  balls  contained.  Other  things  being  equal,  this  would  be 
true,  but  it  must  be  borne  in  mind  that  the  race  cross  section 
plays  a  vital  part  also  in  determining  the  carrying  capacity 
of  a  bearing.  Any  device  that  may  be  employed  for  the  in- 
sertion of  a  larger  number  of  balls  than  can  be  gotten  into 
the  bearing  by  eccentric  displacement,  such  as  filling  slots, 
making  one  side  of  the  race  groove  shallow,  etc.,  weakens  the 
race  and  hence  results  in  a  decreased  carrying  capacity.  A 
bearing  with  continuous  rings,  deep  ball  grooves,  and  as  many 
balls  as  can  be  inserted  without  forcing,  makes  the  best  bear- 
ing. These  stiff  rings  are  susceptible  of  extreme  accuracy  of 
manufacture,  and  maintained  accuracy  in  service,  even 
though  mounted  in  slightly  out  of  round  housings. 

A  few  testa  of  deep  groove  bearings  and  other  makes  with 
larger  number  of  balls  will,  I  believe,  prove  interesting  and 
at  the  same  time  bring  out  clearly  the  point  which  I  wish  to 
make.  In  these  tests  bearings  corresponding  to  D.  W.  F. 
No.  308  were  tested  under  a  radial  load  of  2,500  pounds  at 
1445  r.p.m.  The  rated  steady  load  carrying  capacity  of  a 
No.  308  bearing  at  1445  r.p.m.  is  approximately  775  pounds. 
The  radial  load  of  2,500  pounds  was  selected  in  order  to 
bring  about  quick  results,  since  the  number  of  hours  run 
before  failure  occurs  is  all  that  is  needed  for  comparative 
purposes,  and  gives  a  true  indication  of  the  relative  endur- 
of  the  bearings. 


Number 
and  Sl*e 

Beurinic  of  Bulls 

H.B.  No.  S30S   «  »  IS" 

H.H.  No.  liSiis   h  »  16" 


'A*' 
"A" 
•B  • 
"B" 
••C" 
"C" 
••U" 


119  16" 
13  9  li- 
ft 9  16" 
K 9/16" 
11  »  16" 
11  »  1«" 
30  7  1«" 


"D"    30  7/16 

**K" 


1*9  U- 
1J9  16" 

1  1  n.  cm- 


Hours  Kun 
Before  Failure 
1*6  J4  hour* 
17*i%  hours 
s7  4  hours 
79  hours 
r.5  V«  hours 
hours 
32  hours 
46%  hours 
19  ^  hours 
26  hours 
«7H1 


47 


Kemixrks 
Deep  groove  type 
Deep  groove  type 
With  filling  opening 
With  filling  opening 
With  filling  opening 
With  tilling  opening 
With  filling  opening 
With  filling  opening 
Two  rmt«  of  balls 
Two  rows  of  balls 
Venr  thin  races  with 

tilling  opening 
Very  thin  races  with 

filling  opening 
With  filling  ope: 


To  assemble  balls  into  a  bearing  having  flat  races  is  simple 
enough,  but  when  the  race  is  curved  some  provision  must  be 
made  for  inserting  balls  in  excess  of  those  introduced  by 
eccentric  displacement.  The  obvious  thing  is  to  cut  a  narrow- 
cross  channel,  known  as  a  side-filling  opening.  But  as  the 
carrying  capacity  of  a  ball  bearing  with  uninterrupted  race 
section  is  greatest,  it  follows  that  any  opening  for  the  side 
filling  of  the  balls,  which  would  break  such 
correspondingly  locally  reduce  the  capacity. 
Such  an  opening  would  have  to  be  kept  on 
the  unloaded  side  of  the  bearing,  or  avoided 
altogether.  Riebe's  design,  our  first  de- 
velopment and  the  predecessor  of  the  pres- 
ent annular  ball  bearing  was  of  this  kind. 
The  balls  were  introduced  through  a  cut  in 
one  race  at  the  side,  the  continuity  of  the 
race  being  restored  by  a  "filling  in  piece," 
Fig.  1.  Still  the  cut  constituted  a  weak 
point,  and  a  screwhead  was  utilized  to  keep 
this  joint  at  the  unloaded  side. 

Conrad  Invented  Continuous  Kace 

To  Conrad  belongs  the  merit  of  eliminat- 
ing the  filling  opening  and  providing  an 
annular  bearing  of  continuous  race  and  un- 
interrupted groove,  Fig.  2  and  3.  Inciden- 
tally, also,  all  of  the  troubles  due  to  inter- 
ference between  balls  and  filling  opening 
edges  were  done  away  with.  To  assemble 
this  bearing,  now  generally  known  as  Hess- 
Bright,  HB  or  DWF,  the  inner  race  is 
placed  eccentrically  with  the  outer,  the  balls 
are  filled  into  the  crescent-shaped  apace  be- 


tween, the  races  are  centered,  the  balls  are  distributed  and  a 
cage  is  provided  to  maintain  the  proper  distribution,  to  pre- 
vent the  balls  from  rubbing  against  each  other,  and  inciden- 
tally forming  a  unitary  device. 

The  problem  of  producing  a  successful  ball  bearing  was  not 
solved  with  the  adoption  of  the  proper  cross  section  and 
form.  It  has  already  been  pointed  out  that  truth  of  shape 
is  necessary  to  true  rolling  and  the  avoidance  of  sliding. 
Loading  must  inevitably  cause  some  distortion  und  so  in- 
troduce sliding  action.  This  sliding  action  must  be  mini- 
mized by  using  materials  sufficiently  elastic  to  avoid  perma- 
nent deformation.  This  demands  steels  of  the  very  highest 
grade,  most  carefully  hardened,  and  eliminates  all  case- 
hardened  materials.  These  demands  made  on  the  ball  ma- 
terial are  made  on  the  race  materials  in  even  higher  degree. 
In  time,  the  entire  surface  of  the  ball  is  presented  to  the 
load,  vibration  or  change  of  load,  either  in  amount  or  direc- 
tion, sufficing  to  frequently  bring  in  a  new  axis  of  rotation. 
As  one  of  the  races  is  usually  fixed,  it  always  presents  the 
same  point  to  the  action  of  the  load.  It  may  safely  be  said 
that  only  the  advent  of  high-grade  alloy  steels  has  made  the 
ball  bearing  possible  as  a  heavy  load-bearing  machine 
element  They  are  being  used  with  satisfaction  in  auto- 
mobiles, electrical,  flour,  and  woodworking  machinery,  in 
street  railway  motors,  on  street  and  steam  railway  main 
journals,  in  line  shaft  hangers,  and  in  countless  other  ap- 
plications where  power  economy  and  freedom  from  wear  are 
desired. 

Naturally,  satisfactory  service  from  a  ball  bearing  can 
only  be  secured  when  the  bearing  is  designed  to  conform  to 
the  service  for  which  it  is  intended.  The  elements  entering 
into  such  design  are  the  direction  of  the  load,  whether  at 
right  angles  (radial)  to  the  shaft,  parallel  with  it  (thrust), 
or  acting  at  an  angle.  Within  each  type,  sizes  are  affected 
by  the  loads  and  by  the  speeds.  Bearings  are  further  af- 
fected in  their  relative  arrangement  by  varying  combinations 
of  load -direction,  load  and  speed. 

Ball  Diameter  Governs  Shock  Resistance 

Bearings  for  carrying  radial  loads  are  commonly  known 
as  radial  or  annular  bearings.  Resistance  to  the  shock 
of  a  given  load  is  greater,  the  greater  the  ball  diameter. 
When  shock  is  present,  of  two  bearings  having  the  same 
carrying  capacity,  that  having  the  larger  balls  should  be  used. 

manufactured,  are 


up  in  three  series— light. 


n 


o 


n 


Fig.  1 — A — Rlebe's  ball  bearing  design.  Fig. 
Ing.  Fig.  8— C — Regular  annual  bearing  dealgn. 
Fig.  a 


2 —  Q- 
Flg. 


-Monarch  type  of  annular  bear- 
llde  filling  opening  type. 
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Fig.  S— Thruat  bearing  with  apherlcal  seat.    Fig.  7— Thruat  bearing  with  a  lining  waaher. 


Fig.  8— Thruat  bearing  with  a  lining 
and  Incloemg  caae 


Thus  for  a  given  bearing  bore,  a  choice  between  three  sizes 
of  bearings  of  increasing  capacity  and  ball  diameter  is  af- 
forded. 

Bearings  for  carrying  thrust,  that  is,  load  parallel  to  the 
axis  of  the  shaft,  are  commonly  known  as  thrust  bearings. 
In  these,  the  ball  tracks  are  arranged  in  planes  at  right 
angles  to  the  shaft  axis.  To  secure  the  full  carrying  capac- 
ity, the  two  collars  must  be  in  practically  absolute  parallel- 
ism. A  deviation  of  less  than  .0001 -inch  will  concentrate  the 
entire  load  on  a  few  balls  at  one  side,  overload  these  and  re- 
duce the  bearing  capacity.  To  secure  exact  parallelism  be- 
tween the  shoulders  on  a  shaft  and  the  housing  seat,  even 
under  deflection  and  the  small  yet  important  and  unavoidable 
errors  of  workmanship,  one  collar  is  generally  given  a  spher- 
ical surface.  Fig.  6,  which  permits  it  to  adjust  itself  in  its 
correspondingly  cupped  seat  and  thus  secure  the  parallelism 
required. 

Radial  bearings  are  capable  of  carrying  considerable 
thrust  load,  amounting  in  the  deep  groove  or  Monarch  type 
to  about  25  per  cent,  of  their  rated  radial  capacity.  Where 
it  seems  desirable  to  subject  radial  bearings  to  thrust  load, 
it  is  advisable  to  consult  with  the  bearing  manufacturer. 

Angular  loads  may  be  carried  on  our  2RO  bearing,  Fig.  5, 
or  by  a  suitable  combination  of  radial  and  thrust  bearings, 
since  all  angular  loads  may  be  resolved  into  radial  and 
thrust  components. 

Mention  has  been  made  before  of  the  necessity  for  precision 
in  manufacture,  and  it  may  be  stated  as  an  axiom  in  ball 
bearing  manufacture  that  "the  value  of  a  ball  bearing  is  in 
direct  ratio  to  the  accuracy  attained  in  the  manufacture  of 
its  component  parts,  and  the  suitability  of  the  material  en- 
tering into  them."  The  limits  of  tolerance  are  much  smaller 
than  are  generally  considered  feasible.  The  finish  of  the 
working  surfaces  of  the  balls  and  races  must  be  of  the 
highest.  Grinding  or  polishing  marks  that  may  be  detected, 
by  the  eye,  condemn  ballB  and  the  ball  tracks  utterly.  Oft- 
repeated  endurance  tests  under  conditions  where  the  finish 
was  the  only  variable,  abundantly  proved  this,  at  first  un- 
suspected, fact  The  higher  the  finish,  the  better  the  en- 
durance of  the  bearing.  Micro-photographs  of  ball  surfaces 
reveal  that  what  appears  to  be  an  absolutely  flawless  surface 
is  in  reality  composed  of  fine  scratches,  pittings  and  even 
gash-like  defects,  according  to  the  care  devoted  to  the  final 
operation.  Mere  polish  alone  will  not  do;  the  polish  must  be 
the  final  touch  applied  to  truly  ground  shapes. 

Balls  Muat  Be  of  Same  Size 

The  balls  must  represent  as  close  an  approach  to  true 
spheres  as  it  is  possible  to  realize.  Moreover,  all  of  the  balls 
in  a  bearing  must  be  closely  alike  in  size,  the  allowable 
variation  being  extremely  small.  It  is  evident  that  a  ball 
larger  than  its  fellows  must  receive  more  than  its  share  of 
the  load  and  therefore  transmit  a  correspondingly  greater 
pressure  to  the  race,  resulting  in  excessive  and  unsafe  loading 
for  both  elements.  On  the  other  hand,  an  undersized  ball 
will  be  underloaded,  or  not  loaded  at  all;  its  fellows,  having 
to  take  its  share  of  the  burden,  must  correspondingly  carry 
more  than  their  proportion.   Variations  from  truth  of  outline 


have  effects  locally  similar  to  size  variations.  To  secure  the 
necessary  even  division  of  load,  the  balls  in  n  bearing  may 
not  vary  more  than  .0001-inch  from  one  another  and  from 
truth  of  shape.  That  this  demands  the  most  painstaking 
accuracy  of  manufacture  and  rigid  inspection  is  clear. 

To  insure  interchangeability  of  the  bearings,  the  bore  of 
the  inner  race  and  the  outside  diameter  of  the  outer  race 
are  held  to  within  a  few  ten-thousandths  of  standard  size,  the 
former  being  determined  by  proper  plug  jrauges,  the  latter 
by  snap  gauges.  By  means  of  special  fixtures,  the  eccen- 
tricity of  the  inner  and  outer  races  can  be  accurately  deter- 
mined. The  eccentricity  of  the  inner  race  is  that  lack  of 
running  truth  noticed  upon  the  stationary  outer  race  when 
rotating  the  inner  race  and  balls  upon  true  centers.  The 
eccentricity  of  the  outer  race  is  that  lack  of  running  truth 
shown  upon  a  suitable  indicator  during  the  rotation  of  the 
outer  race  and  balls  upon  the  inner  race  fixed  upon  a 
stationary  arbor. 

But  not  only  is  accuracy  in  shape  essential;  a  similarly 
high  degree  of  precision  in  the  physical  characteristics  of  the 
steels  is  quite  as  essential.  While  the  determination  of 
uniformity  of  dimension  is  a  matter  of  accurate  measurement 
by  methods  highly  refined  yet  familiar  to  many,  the  measure- 
ment of  material  quality,  particularly  of  hardened  steel,  is 
by  no  means  simple.  Very  little  is,  in  fact,  really 
about  the  qualities  of  hardened  steel.  Ask  half  a  doze 
good  mechanics,  engineers,  metallurgists  or  scientific  investi- 
gators, what  constitutes  hardness,  from  an  absolute  stand- 
point, they  will  not  agree  on  a  definition  since  hardness  is 
comparative,  only.  Various  methods  of  determining  com- 
parative hardness  are  used,  the  two  most  commonly  employed 
being  the  Brinell  and  scleroscope  tests. 

The  Brinell  test  is  founded  upon  the  effect  produced  on  a 
substance  by  a  known  load  pressing  through  a  spherical 
ball  into  the  surface  of  the  material  to  be  tested.  The  method 
of  working  is  as  follows:  The  weight  or  load  given  in  kilo- 
grams is  generally  3,000  for  iron  and  steel  and  500  for  softer 
metals  and  alloys.  The  pressure  is  applied  hydraulically  by 
means  of  an  oil  pump  and  is  transmitted  through  the  plunger 
to  a  hardened  steel  ball  10  millimeters  in  diameter,  which 
makes  a  cup  shaped  impression  on  the  test  piece.  From  the 
diameter  of  this  impression,  the  diameter  of  the  ball  and  the 
load  a  formula  has  been  developed  and  a  table  of 
numerals  computed.  From  this  table  you  can  readily 
oflF  the  Brinell  hardness  numeral,  knowing  the  load  and  the 
diameter  of  the  indentation.  This  test  is  not  very  suitable 
for  hardened  rings,  since  having  the  same  decree  of  hard- 
ness as  the  ball  used,  the  indentation  is  small,  difficult  to 
measure  and  likely  to  introduce  error. 

In  Shore's  scleroscope  a  small  cylinder  of  steel,  with  a 
diamond  point,  inclosed  in  a  glass  tube  with  graduations  of 
arbitrary  units,  is  allowed  to  fall  upon  the  smooth  surface  of 
the  material  to  be  tested.  The  hardness  number  is  the  height 
of  the  rebound  of  the  hammer.  The  hammer  weighs  slightly 
over  1.5  grammes.  The  height  of  the  rebound  from  hardened 
steel  is  in  the  neighborhood  of  100  on  the  scale,  or  about 
180  millimeters,  while  the  total  fall  is  about  10  inches,  or 
254  millimeters. 
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After  all,  the  final  test  is  the  finished  bearing.  At  fre- 
quent intervals  completed  bearings  from  regular  lots  passing 
through  the  shops  are  subjected  to  tests  for  load  capacity  and 
for  endurance  by  running  them  under  various  conditions  of 
load  and  speed  in  special  testing  machines  built  for  this  pur- 


Ball  bearings  do  not  differ  from  other  element*  of  mechan- 
ism, in  that  they  must  be  used  in  conformity  with  their 
individual  characteristics.  Directions  for  correct  mounting 
that  are  hereafter  cited  must  be  absolutely  adhered  to  under 
penalty  of  failure. 

A  strict  adherence  to  all  of  the  directions,  and  they  are 
neither  many  nor  troublesome,  will  result  in  a  reliability  as 
near  to  absolute  as  even  the  most  exacting  can  expect,  a 
reliability  far  beyond  that  of  any  other  form  of  journal,  and 
such  reliability  is  gained  with  the  advantages  of  a  practical 
absence  of  friction,  small  space  occupied,  and  the  minimum 
of  attendance.  Surely  these  are  advantage*  enough  to 
make  a  careful  study  and  following  of  the  directions  worth 
while. 


Correct 


Care 


1 —  The  proper  size  selection  for  the  load  must  be  made. 
Rated  capacities  are  usually  for  steady  loads  and  speeds. 
Variations  from  these  conditions  demand  recognition  by 
corresponding  variations  of  the  listed  capacity. 

2—  Bearings  must  be  lubricated.  The  oft  repeated  state- 
ment that  ball  bearings  can  be  run  without  lubricant  is 
pernicious. 

3 —  Bearings  must  be  kept  free  of  grit,  moisture  and  acid. 
This  prohibits  the  use  of  lubricants  that  contain  or  develop 
free  acids.  It  is  entirely  practicable,  by  very  simple  means, 
to  follow  injunctions  2  and  3. 

4  -The  inner  race  must  be  always  clamped  solidly  to  the 
shaft,  so  that  no  vibration  can  cause  it  to  turn.  This  re- 
quires that  the  shaft  be  ground  perfectly  true,  in  order  that 
it  may  make  contact  with  the  race  all  around,  not  merely  at 
a  few  points.  Unless  this  is  done,  a  peening  action  will  start, 
resulting  in  looseness.  The  race  itself  should  be  mounted 
with  a  light  press  fit,  and  very  solidly  clamped  between  a  nut 
and  shoulder. 

Outer  Race  Must  Permit  Slow  Creeping 

5 —  The  outer  race  must  be  mounted  in  such  a  manner  as 
to  permit  alow  creeping.  This  has  two  beneficial  effects. 
First,  it  avoids  any  possibility  of  an  undesired  endwise 
cramping  of  the  balls  in  the  race;  second,  such  minute  wear 
as  occurs  in  the  ball  path  is  distributed  around  the  entire 
circumference  of  the  latter.  To  accomplish  these  results  the 
housing  must  be  accurately  bored  to  such  a  diameter  that  the 
outer  race  will  be  a  sucking  fit  in  it,  and  the  race  is  either 
left  entirely  free  endwise  or  is  confined  between  shoulders 
which  give  it  a  slight  endwise  freedom  amounting  to  1-64 
inch  or  less.  Only  one  bearing  on  a  shaft  may  be  confined 
endwise  in  this  manner,  since  otherwise  expansion  or  errors 
in  machining  or  workmanship  would  pro- 
duce undesirable  axial  or  endwise  cramp- 
ing. 

6 —  The  bearing  enclosures  must  retain 
oil  or  grease,  while  excluding  dust  and 
water. 

Finally,  after  having  observed  the  above 
precautions,  submit  your  design  to  the 
bearing  manufacturer  and  get  the  benefit 
of  his  experience.  By  so  doing,  many 
little  things  which  you,  from  your  experi- 
ence may  consider  of  minor  importance, 
but  which  he,  from  his  broader  experience 
pernicious,  may  be 

(To  Be  Continued) 


Record  Demand  for  Tool  Steel 

By  Consul  John  M.  Savage 

Sheffield,  England.  April  lft— The  most  striking  feature 
of  Sheffield's  trade  today  is  the  remarkable  boom  in  high- 
speed steel.  In  the  history  of  the  trade  nothing  approaching 
the  present  demand  for  this  article  has  heretofore  been  ex- 
perienced; in  fact,  the  present  colossal  requirements  have 
never  been  dreamed  of.  Not  only  are  orders  numerous,  but 
they  are  of  tremendous  Hize  and  value.  These  orders,  in 
addition  to  British  sources,  come  from  Russia,  France,  Italy, 
and  the  United  States.  One  order  received  this  week  from 
Russia  amounted  to  100  tons.  This  does  not  seem  a  large 
quantity  when  speaking  of  steel  to  those  unfamiliar  with 
the  trade,  hut  the  importance  of  the  order  can  be  gauged  by 
the  fact  that  this  material  is  quoted  by  the  pound,  and  the 
price  today  is  from  Is.  Hd.  (41  cents)  to  4s.  (97  cents),  as 
against  Is.  4d.  (32  cents)  to  3s.  (id.  (K.i  cents)  in  normal  times. 

An  immense  quantity  of  this  steel  is  necessary  in  the  pro- 
duction of  armanents,  and  every  engineering  shop  in  England 
is  busy  on  this  work. 

The  resources  of  this  city  for  meeting  the  increased  demand 
are  totally  inadequate,  many  firms  having  been  compelled  to 
refuse  orders  because  of  their  inability  to  take  on  additional 
business. 

In  the  manufacture  of  high-speed  steel  the  principal  alloys 
used  are  tungsten  powder  or  ferrotungsten,  ferrochrome,  and 
ferro-vanadium,  and  the  supply  of  these  alloys  has  failed  to 
a  great  extent,  which  has  been  a  further  handicap  to  manu- 
facturers. 

High  Tungsten  Trices  to  Prevail 

Prior  to  the  war  it  is  estimated  that  Germany  supplied  90 
per  cent,  of  the  tungsten  used  by  British  manufacturers,  and 
since  then  this  source  of  supply  has  been  entirely  cut  off. 
British  firms  are  endeavoring  to  supply  this  deficiency  and 
expect  to  be  able  to  place  their  products  on  the  market  by 
midsummer,  although  there  is  no  certainty  as  to  this.  In 
any  case  it  is  thought  the  present  high  prices  prevailing 
will  continue  throughout  the  year. 

Ferrochrome  (4  to  6  carbon)  has  advanced  from  30  to  35 
per  cent. 

The  price  of  vanadium  has  remained  stationary,  owing  to 
the  fact  that  almost  the  entire  supply  comes  from  the  United 
States,  where  there  is  ample  production. 

Ferrotungsten  has  advanced  from  2s.  4d.  (57  cents)  to  4s. 
(97  cents)  per  pound  of  tungsten  contained  in  the  alloy. 

Tungsten  powder  (from  96  to  98  per  cent,  pure)  has  made 
the  phenomenal  advance  from  2s.  4d.  (57  cents)  to  5s.  6d. 
($1.34)  per  pound. 

In  former  times  tungsten  powder  was  the  favorite  form  of 
wolfram  used  by  local  manufacturers.  Since  then,  however, 
owing  probably  to  the  difficulty  experienced  in  procuring 
wolfram  in  this  form,  ferrotungsten  is  being  extensively  l 
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Oiling  System  of  1913 
Pope-Hartford 

EDITOR  The  Automobile:— Please  explain  the  oiling 
system  and  how  it  should  be  regulated  on  a  1918 
Pope-Hartford  40-horsepower  touring  car? 

2—  Kindly  give  me  a  diagram  of  the  wiring  of  all  the 
Gray  &  Davis  lights,  generator  and  starter,  and  also  kindly 
explain  how  I  can  make  the  lights  brighter. 

3 —  What  are  the  largest  size  bulbs  which  I  can  use  in  my 
headlights?  It  is  equipped  with  a  Gray  &  Davis  starter  and 
generator. 

Newark,  N.  J.  N.  P.  Hanson. 

—A  mechanical  oiler  M.  Fig.  2.  is  located  on  the 
crankcase  having  a  large  suction  pump  and  in  addition  to  this 
a  stand  pipe-  which  is  used  as  an  overflow  permitting  oil, 
when  it  reaches  the  level  of  the  standpipe,  to  run  back 
through  the  standpipe  into  the  crankcase.  The  bottom  half 
of  the  crankcase  is  constructed  with  an  oil  reservoir  under- 
neath and  cast  integral  with  it.  The  bottom  half  of  the 
crankcase  is  provided  with  a  standpipe,  fitted  with  gauze 
which  acts  as  a  strainer,  the  standpipe  maintaining  at  all 
times  a  predetermined  level  in  the  crankcase  while  the  surplus 
flows  through  the  gauze  and  is  strained  before  it  reaches  the 
reservoir.  There  are  two  large  additional  strainers  and 
located  at  either  end  of  the  case  to  carry  off  the  surplus 
oil  when  going  either  up  or  down  hill.  The  crankcase  is  also 
provided  with  a  copper  filling  tube  N  about  1  inch  in  diameter 
and  fitted  with  a  screw  cap  on  top  to  provide  a  means  for 
supplying  the  crankcase  and  reservoir  with  oil.  The  case 
is  provided  with  a  petcock  for  use  as  a  gauge  when  the 
reservoir  is  being  filled  and  the  reservoir  is  provided  with  a 
petcock  in  the  bottom  part  which  also  acts  as  a  gauge  to 
determine  if  there  is  a  supply  of  oil  in  the  reservoir. 

Filling  Syatem  with  Oil 

In  supplying  the  lubricating  system  with  oil,  first  fill  the 
mechanical  oiler  M.  When  this  is  done  the  surplus  oil  will 
run  through  the  overflow  pipe  above  described,  into  the 
crankcase  which  will  leave  the  proper  amount  of  oil  in  the 
oiler.  Then  remove  the  cap  from  the  top  of  the  filling  tube 
on  the  crankcase,  previously  described,  and  open  the  upper 
petcock,  the  one  in  the  crankcase  already  described,  and 
pour  oil  in  the  filling  tube  until  it  runs  out  of  this  cock. 
This  will  take  in  the  neighborhood  of  3  gallons  of  oil.  The 
best  results  can  be  accomplished  by  having  the  car  in  as 
nearly  a  level  position  as  possible  when  it  is  heing  filled 
with  oil  and  the  petcock  should  be  left  open  until  the  oil  ceases 
to  flow.  You  will  then  have  the  correct  amount  of  oil  in 
the  crankcase  and  the  motor  is  ready  to  start.  In  addition 
to  the  pumps  in  the  oiler  forcing  oil  to  the  cylinders  a  large 
suction  pump  sucks  oil  from  the  reservoir  in  the  crankcase 
into  the  mechanical  oiler  maintaining  a  proper  quantity 
of  oil,  the  surplus  running  through  the  overflow  pipe  into 
the  crankcase,  whence  the  surplus  oil  runs  through  the 
strainers  to  the  reservoir,  from  where  it  is  again  pumped 
up  to  the  oiler,  taking  care  of  the  lubrication  as  long  as 
any  oil  remains  in  the  reservoir  or  the  oiler. 

Oil  should  be  added  through  the  filling  tube  every  day, 


rig.  1— Wiring  diagram  of  the  Gray  &  Davis  system  as 
Pope- Hartford  for  1913 


depending  upon  the  number  of  miles  the  car  is  run.  always 
opening  the  upper  petcock  to  make  sure  that  the  proper 
quantity  of  oil  is  supplied  and  allowing  it  to  remain  open 
until  oil  stops  running.  If  it  is  desired  at  any  time  to 
know  whether  or  not  it  is  necessary  to  replenish  the  oil 
in  the  crankcase,  open  the  bottom  petcock;  and  if  no 
oil  comes  out  of  this  cock  the  oil  should  be  replenished  at 
once,  as  this  shows  an  absence  of  oil  in  the  reservoir.  The 
car  can  be  driven  with  safety  as  long  as  any  oil  comes  out 
of  this  petcock  and  when  the  oil  is  at  such  a  point  in  the 
reservoir  that  it  will  not  run  out  of  this  cock  the  car  can 
still  be  driven  until  the  mechanical  oiler  is  empty.  It  is 
important  that  the  oiler  be  adjusted  to  feed  so  that  one 
drop  only  at  a  time  will  show  in  sight  feeds  to  each  cylinder. 

The  supply  is  regulated  by  adjustments  which  are  located 
on  top  of  oiler  M,  Fig.  2.  No.  1,  the  one  nearest  the  radiator, 
regulates  the  oil  supply  to  No.  1  cylinder.  No.  2  regulates  the 
oil  supply  to  cylinder  No.  2.  No.  3  regulates  that  to  cylinder 
3.  No.  4  governs  that  to  cylinder  3,  and  No.  4  regulates 
the  supply  to  cylinder  4.  By  screwing  these  up  you  decrease 
the  supply.    Individual  feeds  are  on  top  of  oiler. 

2—  The  Gray  &  Davis  system  which  was  used  on  some 
of  these  cars  is  illustrated  as  regards  the  wiring  diagram 
in  Fig.  1.  The  lamps  cannot  be  made  brighter  except 
by  using  lower  voltage  ratings,  thereby  producing  a  greater 
glow  at  the  filaments.  The  trouble  with  this  scheme  is, 
however,  that  the  lamps  burn  out  so  rapidly  that  it  does  not 
pay. 

3—  You  should  use  6-volt  24-candlepower  double-contact 
bulbs  in  your  headlights. 

Fuel  Tested  at  Indianapolis  Speedway 

Editor  The  Automobile  : — I  have  noted  in  several  bark 
issues  of  The  Automobile  articles  in  regard  to  a  new  fuel 
that  was  being  tested  by  a  man  from  Pennsylvania  and  which 
was  also  tested  at  Indianapolis  Motor  Speedway.  I  under- 
stood that  there  was  a  company  formed  to  manufacture  this 
new  fuel  but  have  not  been  able  to  find  out  any  more  about 
it.  Has  the  new  fuel  proven  a  failure  or  is  the  company 
preparing  to  market  it? 

Troy,  O.  W.  M. 

— You  are  probably  referring  to  Zoline  which  was  tried 
out  at  the  Speedway  at  Indianapolis  but  which  was  found  to 
he  a  more  expensive  product  to  manufacture  than  gasoline. 
For  this  reason  it  was  abandoned. 

Using  the  Motor  as  a  Brake 

Editor  The  Automobile:— What  effect  does  the  practice 
of  using  the  motor  as  a  brake  coming  down  a  hill  have  on 
the  mechanism  of  an  automobile? 

2 — Which  is  the  more  economical,  that  is  to  use  the  sbovt 
method  and  save  gasoline  and  brake  bands,  or  to  use  the 
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strvice  brake  in  order  to  save  the  mechanism  of  the  car? 

Johnstown,  Pa,  H.  H.  M. 

-The  use  of  the  motor  as  a  brake  is  generally  conceded  to 
hsve  a  more  or  less  deleterious  effect  on  the  gears.  The 
power  through  the  is  reversed  since  the  car  is  now 

tending  to  drive  the  motor.  Thus  instead  of  having  the  step- 
down  reduction  we  have  a  step-up  with  consequently  more 
surface  pressure  on  the  teeth  and  hence  more  abrasion. 

2— It  would  not  seem,  in  view  of  the  above,  to  be  the  correct 
thing  to  do  to  habitually  use  the  motor  as  a  brake.  It  is 
better  by  far  to  use  the  brake  in  the  way  in  which  they  are 
intended.  One  should  not  abuse  even  the  service  brakes  but 
should  always  endeavor  to  bring  the  car  to  a  gradual  rest 
with  as  little  use  of  the  brakes  as  possible. 


probabilities  arc  that  if  the  gear  ratio  was  less  so  that  the 
motor  did  not  have  to  run  at  such  a  high  rotative  speed,  you 
would  not  be  troubled  by  the  vibration  at  30  miles  per  hour. 
The  difficulty  then,  would  be  that  you  would  not  be  able  to 
negotiate  hills  as  well  on  high  gear. 

There  does  not  seem  to  be  any  cure  for  your  trouble  unless 
you  go  to  the  expense  of  fitting  a  lighter  set  of  pistons  and 
connecting-rods.  These  would  have  to  be  very  carefully 
balanced.  It  might  also  be  that  the  crankshaft  is  not  in 
proper  running  balance,  resulting  in  whipping  and  distor- 
tion at  high  speed  which,  in  turn,  causes  excessive  vibration. 
If  this  is  the  case,  the  difficulties  which  you  will  encounter 
in  trying  to  remedy  the  trouble  are  much  greater,  since  it  will 
entail  the  re-designing  of  the  crankshaft. 


Apple  Used  Timed  Dynamo  in  1909 

Editor  The  Automobile:— Do  you  or  any  of  your 
recall  an  Apple  ignition  system  which  was  brought  out  in 
1910  or  1911  in  which  a  shunt-wound  dynamo  was  employed 
with  a  storage  battery  floating  on  the  line,  and  an  igniter 
contrivance  driven  in  timed  relation  to  the  engine? 

Cambridge,  Mass.  Auto  Wind  Shield  Co. 

— The  Apple  Electric  Co.  made  and  installed  quite  a  num- 
ber of  shunt-wound  dynamos  driven  in  timed  relation  to  the 
engine  in  the  years  1909  and  1910.  Some  of  these  installa- 
tions had  the  timer  and  distributer  drive,  but  as  this  was 
ahead  of  the  dual  magneto  development,  the  engines  were 
then  built  with  the  timer  drive  as  regular  i 


Speed  of  Regal  Motor  at  Car  Rates 

Editor  The  Automobile: — What  is  the  engine  speed 
Model  N  1911  Regal  roadster  at  15  miles  on  high  gear? 

2—  -At  20  miles,  at  25  miles  and  at  30  miles? 

3 —  What  is  the  gear  ratio  of  a  model  N  1911  Regal  on  high? 

4 —  What  is  the  gear  ratio  of  a  five-passenger  Cadillac, 
1912,  on  high? 

Oshko«h,  Wis.  L.  W.  Hollister. 

— With  a  rear  axle  ratio  of  4  to  1,  and  32-inch  wheels  at 
a  car  speed  of  16  miles  per  hour  the  engine  will  be  turning 
over  840  r.pjn. 

2 —  At  20  miles  per  hour  the  engine  speed  would  be  1,050 
r.p.m.  and  at  30  miles  per  hour  it  would  be  1,470  r.p.m. 

3 —  The  gear  ratio  is  4  to  1. 

4 —  The  gear  ratio  on  many  of  these  cars  is  3.5  to  1. 

Vibration  at  High  Rotative  Speeds 

Editor  The  Automobile:— Can  you  tell  me  what  might 
cause  excessive  vibration  in  a  1911  Reo?  This  starts  at 
about  30  miles  per  hour? 

The  main  and  connecting-rod  bear- 
ings have  been  tightened.  There  are 
new  bearings  on  camshaft ;  new  cam- 
shaft gears  which  take  up  play  in 
timing  gears,  and  the  valves  and  mag- 
neto are  timed  correctly.  There  are 
two  new  rings  on  each  piston  with 
new  wristpins.  The  flywheel  has  been 
tested  for  looseness  and  found  to  be 
tight.  The  motor  is  bolted  securely 
to  the  subframe.  The  subframe  rivets 
near  the  rear  end  of  motor  were 
found  to  be  loose,  were  taken  out  and 
replaced  by  bolts.  The  bolts  are  per- 
fectly tight  now  but  will  be  replaced 
by  rivets  at  the  first  opportunity. 

Geo.  A.  Wilkins. 

Taunton,  Mass. 

— As  a  general  rule  vibration  is  due 
to  the  initial  design  of  a 


Spokes  Guaranteed  for  3  Years 

Editor  The  Automobile: — How  often  must  the  spokes  of 
wire  wheels  be  adjusted?  Do  road  shocks  loosen  the  enamel 
so  that  they  must  be  re-enameled  at  intervals? 

2— Has  the  M.  &  S.  differential  been  very  widely  adopted 
by  manufacturers?  Is  this  differential  any  heavier  than  the 
ordinary  type?  Would  such  a  differential  be  advisable  on 
passenger  cars? 

Beaver  Falls,  Pa.  E.  S. 

— Wire  wheels  are  generally  guaranteed  3  years  against 
the  spokes  coming  loose  or  the  wheels  coming  out  of  true. 
Wire  wheel  companies  do  not  believe  in  their  customers  at- 
tempting to  adjust  their  own  spokes  as  a  general  rule,  in  fact 
some  of  the  companies  state  that  the  wheel  is  guaranteed 
provided  the  spokes  are  never  adjusted  by  the  user. 

Road  shocks  should  not  loosen  the  enamel  any  more  than 
it  should  the  paint  or  varnish  on  wood.  The  only  reason 
for  re-varnishing  being  when  it  is  scraped  off  through 
rough  service. 

2 — The  M.  &  S.  differential  has  been  adopted  so  far  by  one 
truck  concern  and  there  are  said  to  be  other  concerns  which 
are  negotiating  for  its  use. 


Editor 
whether 


Magneto  Can  Run  Anti-Clockwise 

The  Automobile: — Will  you  kindly  inform  me 
a  high-tension  magneto  that  runs  at  crankshaft 
itates  clockwise,  can  be  timed  or  changed  to 
rotate  opposite  or  anti-clockwise,  and  if  so,  kindly  show  a 
diagram  or  drawing  if  necessary  of  how  to  make  the  change. 
Lee,  Mass.  W.  K.  W. 

— The  magneto  referred  to  can  be  changed  to  run  anti- 
clockwise by  simply  removing  the  gears  from  the  distributer 
and  resetting  them  so  as  to  carry  the  current  over  the  points 
of  contact  throughout  the  full  range  of  spark  advance  at 
full  retard  and  at  full  advance.   Simply  take  the  gears  out  of 
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Pig.  3 — Tlrrel  regulator  for  Rimy  system 


Fig.  4 — Diagram  thowlng  the  valve  timing  of  Pierce- Arrow  model  38. C 


the  distributer,  revolving  the  armature  by  hand  in  an  anti- 
clockwise direction  and  when  the  position  in  which  the  arma- 
ture turns  requires  a  good  deal  of  force  to  continue  the  turn- 
ing, due  to  the  pull  of  the  magneto,  insert  the  gear  in  the 
distributer  so  that  it  is  just  coming  into  the  metal  contact. 
If  the  model  magneto  referred  to  has  a  roller-type  distributer, 
the  same  operation  holds  good  except  that  the  roller  with  the 
internal  gear  should  be  set  so  that  the  contacts  are  just  meet- 
ing the  small  metal  roller. 

Bad  Adjustment  Causes  Noise  in  Gears 

Editor  The  Automobile: — Have  a  1914  model  Chevrolet 
Royal  Mail.  At  low  speeds  there  is  a  grinding  sound  in 
the  rear  axle,  seemingly  caused  by  the  gears.  How  can  this 
be  remedied? 

Baltimore,  Md.  A  Subscribes. 

— The  cause  is  probably  a  poor  adjustment  between  the 
bevel  drive  pinion  and  the  crown  gear  and  this  can  be 
remedied  by  simply  adjusting  the  mesh  between  these  gears. 
This  adjustment  can  be  made  by  removing  the  small  hand 
hold  plate  located  at  the  rear  end  of  the  propeller  shaft  hous- 
ing and  by  turning  a  screw  adjustment  on  the  inside  to  the 
right  or  left  to  secure  a  tighter  or  looser  adjustment  of 
the  bevel  pinion  as  desired. 

Six-Passenger  Chandler  Special  Design 

Editor  The  Automobile: — In  The  Automobile  for  April 
8,  I  notice  a  cut  of  a  six-passenger  roadster  body  with  the 
statement  that  this  is  now  being  built  for  a  Chandler  six 
chassis. 

Will  you  kindly  tell  mc  whether  or  not  the  Chandler 
company  is  putting  this  out  as  a  standard  roadster  type,  or 
whether  the  body  is  specially  built;  and  if  so,  the  name  and 
address  of  the  builder? 

Chicago,  III.  R  H.  Ripley. 

—The  body  referred  to  is  a  special  job  put  out  by  the 
Brady-Murray  Motors  Corp.,  the  New  York  agent  for  the 
Chandler  company.  It  is  not  a  stock  body  but  is  made  to 
special  design. 

Why  Pierce-Arrow  Does  Not  Race 

Editor  The  Automobile: — Will  you  please  describe  the 
1915  Pierce-Arrow  motor,  showing  and  explaining  the  igni- 
tion, lighting  and  starting  system. 

2 —  Of  the  different  races  which  I  have  seen  and  read  about 
I  have  never  noticed  any  Pierce-Arrow  entries.   Why  is  this? 

3 —  How  is  this  motor  timed  and  what  is  the  gear  ratio? 

4 —  Is  there  an  automobile  company  putting  out  a  1915  car, 
four-  or  five-passenger  torpedo  body  as  stock? 

5 —  Are  there  to  be  any  free-for-all  races  in  Michigan,  Illi- 
nois or  Wisconsin,  this  summer? 

Waupun,  Wis.  J.  B.  Briggs. 

— The  motors  used  in  the  1915  Pierce-Arrow  cars  were  de- 
scribed on  pages  300-303  of  The  Automobile  for  August 
13,  1914.   This  description  explains  the  ignition,  lighting  and 


starting  system.  It  would  take  too  much  space  to  cover  the 
matter  here. 

2 —  The  Pierce  company  has  never  gone  in  for  racing,  but 
has  devoted  its  attention  to  legitimate  road  contests,  such  as 
the  Glidden  tour  and  the  Herkimer  tour  in  Europe,  consid- 
ering such  tests  of  more  importance  to  the  buyer  of  a  tour- 
ing car  than  the  success  of  the  special  racing  car,  in  all 
probability  entirely  different  from  the  standard  product.  The 
company  considers  it  a  waste  of  time  for  manufacturers  to 
enter  such  contests,  although  if  races  were  won  by  a  standard 
car  of  the  type  the  public  desires,  it  would  be  different. 

3 —  The  valve  timing  of  the  Pierce-Arrow  1915,  38-horse- 
power  model  is  shown  in  Fig.  4.  The  standard  gear  ratio  for 
the  five-passenger  model  is  3.78  to  1. 

4 —  There  are  a  number  of  companies  putting  out  stock  1915 
models  with  four-  or  five-passenger  bodies  which  they  describe 
as  torepdo.  As  a  matter  of  fact,  it  has  never  been  very 
clearly  defined  exactly  what  constitutes  a  torpedo  body. 

6 — The  Contest  Board  of  the  American  Automobile  Assn., 
New  York  City,  has  advised  us  that  it  will  send  you  a  list  of 
free-for-all  races  to  be  held  in  Michigan,  Illinois  and  Wiscon- 
sin this  summer. 


Warner  Gears  Were  Fitted  to  Peugeot 

Editor  The  Automobile: — If  I  understand  correctly,  the 
Peugeot  car  which  won  the  Vanderbilt  Cup  and  Grand  Prix 
races  was  of  foreign  make  throughout.  Were  there  any  gears 
used  in  the  differential  made  by  the  Warner  Gear  Co.,  Mun- 
c«e.  Ind.?  Robt.  M.  Cox. 

Highland  Park,  Mich. 

—The  driving  gears  used  on  the  rear  axle  of  Dario 
Resta's  Peugeot  car  which  won  the  Vanderbilt  and  Grand 
Prix  races  were  made  by  the  Warner  Gear  Co.,  Muncie,  Ind. 
This  company  made  up  a  special  set  of  gears  with  a  higher 
ratio  for  the  purpose  of  obtaining  a  greater  speed. 

Cord  Tires  Use  Continuous  Cords 

Editor  The  Automobile:— Will  you  kindly  define  a  cord 
tire? 

My  understanding  is  that  it  is  a  tire  in  which  one  or  more 
continuous  cords  are  used  in  place  of  woven  fabric,  regard- 
less of  the  maker's  name.    Is  this  correct? 

Charlotte,  N.  C.  D.  H.  Howard. 

—Your  understanding  of  the  construction  of  the  cord  tire 
is  correct.  The  name  of  the  maker  of  the  tire  has  nothing 
to  do  with  its  classification  under  the  head  of  cord  tires  or 
fabric  tires. 


Can  Connect  Ammeter  to  Old  Wires 

Editor  The  Automobile  :-Can  I  install  an  ammeter  which 
registers  both  charge  and  discharge;  thirty  points  both  wav< 
in  place  of  the  indicator?  If  this  can  be  done,  shall  I  con- 
nect it  to  same  wires? 

2— Kindly  give  me  a  diagram  of  the  wiring  of  the  Disco 
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system  which  has  a  generator,  motor  and  automatic  cutout 
on  the  1914  Paige  26? 

New  Brunswick,  N.  J.  J.  C.  Hunt. 

— The  thirty-point  ammeter  can  be  installed  on  the  wires 
of  the  indicator  which  you  have  on  your  car  at  present. 

2 — Referring  to  Fig.  5  the  wiring  diagram  of  the  Disco 
starting  and  lighting  system  as  fitted  to  Paige  cars  is  given. 

Two  Methods  of  Remy  Current  Regulation 

Editor  The  Automobile: — What  can  you  tell  me  of  the 
Remy  lighting  generator,  past  and  present?  I  am  interested 
in  just  one  point  and  that  is  current  regulation. 

2 —  What  prevents  the  Ford  magneto  generator  from  burn- 
ing lights  out  with  excessive  voltage,  at  high  speeds? 

3—  What  method  of  current  regulation  is  used  on  the  Es- 
terline? 

Weymouth,  Mass.  H.  R.  BARKER. 

— The  Remy  Electric  Co.  has  made  a  great  many  different 
sizes  and  types  of  generators,  all  of  which,  however,  have 
been  regulated  by  either  the  third  brush  method  of  regula- 
tion or  by  a  Tirrel  regulator. 

The  third  brush  method  of  regulation,  Fig.  6,  takes  ad- 
vantage of  the  fact  that  the  magnetic  flux  of  the  generator 
becomes  distorted  at  high  speeds  and  bunches,  or  gathers, 
upon  the  sides  of  the  pole  piece  faces.  A  third  or  pilot  brush, 
which  supplies  current  to  tho  generator  field  winding,  is  lo- 
cated upon  the  commutator  in  such  a  manner  that  when  this 
distortion  of  the  magnetic  flux  occurs,  it  reduces  the  current 
which  is  supplied  to  the  field  winding.  This  reduction  of 
the  field  current  naturally  causes  a  reduction  of  the  genera- 
tor output  and  prevents  it  from  attaining  a  harmful  voltage. 

The  Tirrel  regulator.  Fig.  3,  with  which  many  of  the  gen- 
erators are  equipped  consists  of  a  frame  with  a  coil  wound 
upon  it  thus  forming  an  electro-magnet,  a  vibrating  arm 
pivoted  upon  highly  polished  field  pivots  and  platinum  or  sil- 
ver contact  points. 

The  wiring  is  arranged  in  such  a  manner  that  the  gen- 
erator field  current  passes  directly  across  these  points  at 
low  speed.  As  soon,  however,  as  the  speed  of  the  generator 
tends  to  cause  its  output  to  rise  above  the  predetermined 
maximum,  the  electro-magnet  coil  of  the  regulator  is  energized 
to  such  an  extent  that  it  holds  the  vibrating  arm  down,  thus 
pulling  apart  the  two  contact  points.  As  soon  as  this  hap- 
pens, the  generator  field  current  which  has  heretofore  been 
passing  through  these  points,  is  forced  to  pass  through  a 
resistance  and  is  thus  decreased  in  strength. 

This  reduction  of  the  field  current  naturally  causes  a  re- 
duction of  the  generator  output,  which,  in  turn,  reduces  the 
energizing  effect  of  the  electro-magnet  coil,  permitting  a 
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Flg.  4—  Diagram  showing  the  third  brueh  ayetem  of  regulation  a* 
ueed  on  tho  Remy  ayatom 

spring  to  force  the  vibrating  arm  up,  thus  bringing  the  con- 
tact points  together  again.  A  continuous  repetition  of  this 
action  sends  a  pulsating  current  to  the  generator  field  and 
pre%-ents  the  output  of  the  generator  from  attaining  a  harm- 
ful value. 

2 —  The  lamps  for  the  Ford  cars  are  designed  to  be  strong 
enough  to  withstand  the  increases  and  decreases  in  current 

pressure. 

3—  In  controlling  the  current  of  the  Esterline  generator, 
use  is  made  of  a  combined  electro-magnet  and  permanent 
magnetic  field.  At  slow  speeds  these  operate  together  in- 
creasing the  current  but  at  the  higher  speeds  they  oppose 
each  other  more  and  more  thus  holding  the  output  constant. 

Explains  Backfire  in  Acetylene  Welding  Torch 

Editor  The  Automobile: — In  a  recent  issue  of  your  paper, 
a  correspondent  from  Somerville  inquires  the  cause  of  his 
oxy-acetylcne  welding  torch  flashing  back  into  the  mixing 
chamber  and  asking  what  metal  he  may  use  to  prevent  this. 

The  cause  is  in  the  mixture  or  rather  the  speed  of  the 
mixture,  and  not  the  metal.  It  is  a  well  known  fact  that 
unless  the  mixed  gases  (oxygen  and  acetylene)  are  carried 
forward  at  a  certain  speed,  the  flame  will  propagate  back- 
wards, that  is  against  the  flow  of  the  gases.  Unless  the 
torch  your  correspondent  has  made  is  designed  to  prevent  it, 
Ruch  a  flashback  may  become  dangerous  if  the  flame  is  car- 
ried as  far  back  as  the  acetylene  tank. 

Careful  manufacturers  of  welding  apparatus,  who  keep 
modern  in  their  ideas,  today  make  a  torch  which  is  prac- 
tically free  from  flashbacks  with  ordinary  use  and  such  a 
torch  can  be  purchased  for  less  than  the  time  is  worth  in 
making  an  imperfect,  dangerous  one. 

Boston,  Mass.  M.  Keith  Dunham. 
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Fig.  5—  Wiring  diagram  of  the  Dlaco  ayatom  aa  uaed  on  tho  Paige  cars,  showing  the  complete  ayatem 
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Practicability  of  Applying  Same  Spring 
Elements  to  Motor  Vehicles 
of  All  Classes 

(The  Improvement  of  Spring  Systems — XIII) 

By  m.  c.  K. 


WHETHER  a  standardization  of  the  spring  system  for 
motor  vehicles  can  be  or  ought  to  be  undertaken  with 
reference  to  its  efficiency  for  security  and  comfort 
(rather  than  with  reference  to  the  dimensions  of  blades,  clips 
and  shackles  and  other  details  bearing  almost  solely  upon 
the  facilities  for  production),  may  be  held  to  be  doubtful, 
since  it  is  always  true  that  there  is  no  magic  open  sesame 
to  success  in  such  words  as  "standardization"  or  "efficiency," 
which  are  bound  to  be  interpreted  differently  by  persons  of 
different  ability  and  judgment.  To  standardize  poorly  may 
impede  progress  as  much  as  to  standardize  judiciously  may 
advance  it.  And,  to  go  further,  it  may  even  be  quite  ration- 
ally denied  that  rapid  mechanical  improvement  presents  any 
real  advantage  over  slow  progress  to  either  the  broad  public 
or  the  automobile  industry.  The  philosophy  of  moving  very 
deliberately  in  industrial  matters  is  perhaps  unassailable  and 
at  all  events  is  strong  enough  to  prevent  any  undue  haste, 
even  if  the  advancement  involved  in  standardization  of  the 
spring  system  were  proved  conclusively.  Fear  of  upsetting 
the  e-stablished  order  of  things  does  not  therefore  restrain 
the  writer  from  attempting  to  show  a  little  more  definitely, 
at  some  points,  than  in  the  previous  article  on  the  same 
subject  (in  the  issue  of  April  29),  that  the  possibility  for  a 
profitable  standardization  of  the  spring  system  does  exist. 

Suitable  spring  suspension  for  each  and  every  type  of  motor 
vehicle  would  be  a  worthier  aim  than  SIMILAR  spring  sus- 
pension for  all  motor  vehicles,  it  has  been  said  by  an  objector, 
and  it  would  be  true  if  one  could  not  have  both  aims  at  the 
same  time.  In  point  of  logic  the  two  objectives  should  be  in 
the  same  line  of  view,  so  far  as  the  essentials  in  a  spring 
system  are  concerned.  Standardized  spring  essentials  should 
be  as  the  sight  at  the  muzzle  of  a  gun  by  which  the  final 
consummation  of  the  best  possible  suspension  for  every  indi- 
vidual vehicle  can  most  readily  be  brought  in  line  with  the 
efforts  for  improvement.  The  relations  are  those  between 
fundamentals  and  refinements,  any  standardization  which 
goes  beyond  the  fundamentals  in  matters  of  design  defeat- 
ing itself  in  practice  by  running  contrary  to  a  legitimate 
difference  of  opinion  and  to  rational  differences  in  the  pur- 
poses of  the  vehicles. 

Where  Refinements  Begin 

It  may  be  necessary,  after  having  established  a  funda- 
mentally correct  spring  system,  to  go  farther  in  an  individual 
case  and  insist,  for  example,  that  the  load  must  be  well  cen- 
tered between  the  axles  longitudinally,  between  the  wheels 
laterally  and  near  the  axle  plane  altitudinally;  also  that  the 
weight  of  the  running-gear  should  be  minimum  and  that  the 
tires  should  "drink  the  obstacle."  But  fundamentally  it  is 
more  important  to  find  the  rough  elements  in  a  spring  system 
which  in  all  cases  will  reduce  both  shocks  and  bouncing  and 
will  neither  interfere  with  the  full  exploitation  of  the  vehicle 
as  a  transportation  unit  nor  with  the  addition  of  special  re- 
finements where  the  acme  of  luxury  is  no  less  essential  than 
the  full  measure  of  simple  utility. 


Some  refinements,  such  as  that  of  light  running-gears,  have 
only  a  conditional  value.  Important  for  a  light  car  with  very 
flexible  springs  and  highly  resilient  tires,  it  becomes  rela- 
tively unimportant  and  also  impracticable  for  the  different 
conditions  prevailing  in  the  case  of  heavy  vehicles  with 
springs  under  high  tension  from  the  static  load  alone  and 
with  tires  that  give  but  weakly  resilient  response  to  those 
secondary  impacts  of  a  road  shock  which  are  caused  by  the 
extension  of  the  vehicle  springs.  Such  a  refinement  therefore 
does  not  belong  in  a  standardized  spring  system,  but  should 
not  be  excluded  by  it  where  needed  and  practicable.  The 
same  consideration  holds  good  for  the  centering  of  loads.  Of 
great  importance  for  light  cars  it  yields  completely  to  the 
practical  necessity  for  load  distribution  in  utility  vehicles, 
and  the  system  which  bids  for  standardization  must  take 
care  of  either  branch  of  design  by  means  of  suitable  modi- 
fications. The  smaller  the  modifications  need  to  be  to  meet 
the  special  requirements  in  all  cases  the  better  is  apparently 
the  basis  provided  for  improvement.  With  this  explanation 
of  the  aim  in  view,  a  standardized  spring  system  may  be 
defined  as  one  by  which  few  and  simple  elements  can  be 
combined  to  meet  all  the  principal  requirements  for  all  kinds 
of  motor  vehicles  with  few  variations  in  the  shape,  dimen- 
sions and  materials  of  each  element. 

Indispensable  Elements 

In  the  previous  article  the  elements  mentioned  as  suitable 
for  such  a  system  were  (1)  a  leaf  spring,  which  may  be 
either  a  half-elliptic  or  a  quarter-elliptic  or  cantilever  spring 
(C-springs  and  platform  springs  becoming  apparently  super- 
fluous, while  remaining  available),  (2)  an  air  spring  acting 
in  conjunction  with  the  leaf  spring,  IF  NECESSARY,  and 
(3)  a  device  always  affording  a  positive  check  for  spring 
extension  while  having  an  adjustment  permitting  the  damp- 
ing of  the  entire  rebound  stroke  in  any  desired  degree  and 
also  adapted  for  absorbing  lateral  shocks  and  for  resisting 
rolling  and  pitching  of  the  vehicle  body. 

By  these  TWO  OR  THREE  elements  alone,  it  was  con- 
tended, all  conditions  can  be  met  well  enough,  in  the  sense 
explained,  with  the  exception  that  special  provisions  may  be 
desirable  for  cushioning  longitudinal  shocks.  But  while  the 
two  or  three  elements  are  not  in  all  cases  sufficient  for  taking 
proper  care  of  violent  shocks  in  or  opposite  to  the  direction 
of  vehicle  motion,  they  lend  themselves  to  co-operation  with 
other  measures  for  that  purpose. 

As  the  principal  shortcomings  in  the  traditional  spring 
system  are  (1)  small  range  of  action,  (2)  faulty  action  under 
special  road  conditions  (potholes,  sudden  rise  to  new  level, 
etc.)  and  (3)  neglect  of  the  horizontally  acting  force  of 
shocks,  it  is  evident  that  the  advantages  of  an  improved  sys- 
tem must  be  felt  mainly  in  (la)  more  suitable  flexibility  for 
underloads,  (lb)  capacity  for  overloads  and  violent  shocks, 
(2)  smoother  action  under  the  most  trying  road  conditions, 
and  (3)  a  measure  of  protection  against  the  horizontal  shock 
forces,  but  it  is  also  evident  that  the  air  spring,  which  pro- 
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vides  the  larger  range  of  action,  may  be  dispensed  with  if 
the  dimensions  of  the  leaf  springs  and  the  working  conditions 
justify  the  omission,  although  its  retention  even  under  these 
circumstances  will  always  mean  a  better  protection  against 
the  unexpected  and  great  freedom  in  selecting  leaf  spring 
dimensions.  As  air  tires  serve  to  enlarge  the  range  of  action 
of  the  ordinary  spring  suspension  in  all  three  directions— 
vertically,  laterally  and  longitudinally — it  is  further  evident 
that  the  improved  system  becomes  more  necessary  when  air 
tires  are  not  used. 

It  may  be  explained  briefly  why  the  improved  system  as 
outlined  in  the  previous  article  meets  the  requirements. 

The  Action  Obtained 

Cantilever  springs  being  mounted  obliquely,  the  frame- 
Mid  being  higher  than  the  axle-end,  also  operate  obliquely 
and  therefore  cushion  both  the  horizontal  and  the  vertical 
forces  in  the  majority  of  shocks.  The  comfort  they  give,  as 
usually  applied,  depends  mostly  upon  this  quality,  even  though 
they  also  oscillate  more  slowly  than  a  half-elliptic  spring  of 
the  same  flexibility,  and  this  feature  of  superior  comfort  is 
emphasized  by  mounting  them  with  a  yielding  fulcrum.  In 
combination  with  air  tires,  as  well  as  with  the  air  spring 
und  the  rebound  check,  they  should  meet  the  conditions  for 
nearly  all  pleasure  vehicles,  since  sharp  horizontal  shocks  are 
exceptional  and  make  a  strong  impression  on  an  air  tire 
even  if  it  is  strongly  inflated,  WHILE  THE  AIR  SPRING 
ADDS  RANGE  AND  EFFICACY  TO  THE  OBLIQUE 
SPRING  STROKE  in  a  manner  and  degree  that  cannot  be 
imitated  with  an  ordinary  cantilever  spring  without  making 
it  too  long  and  heavy  and  too  slow  for  its  lighter  work. 

The  half-elliptic  can  also  be  given  a  slant — as  is  done  in 
a  great  many  horse-drawn  vehicles,  though  perhaps  most 
frequently  in  platform  springs— or,  if  a  stronger  horizontal 
tpring  action  is  needed,  elastic  driving-struts  can  be  used 
with  them  (in  the  special  manner  equalizing  the  action  on 
both  sides  of  the  vehicle,  as  referred  to  in  other  articles),  as 
there  is  nothing  in  the  relations  of  the  half-elliptic  spring 
to  the  air  spring  which  would  not  permit  a  limited  horizontal 
displacement  of  the  half-elliptics,  these  being  shackled  both 
in  front  and  rear. 

Composite  Wheels 

For  the  heavy  vehicles,  however,  for  which  air  tires  have 
not  been  found  practicable,  so  far,  the  three  elements  are  not 
quite  all  that  is  wanted,  as  here  the  horizontal  shocks  set  up 


r»0.  •— Compoalta  wtttel,  front;  modification  of  driving  wheal  Mown 
in  Fl8.  «.   Fig.  10—  Modification  of  "Bobchack"  efwwn  In  Fig.  7 


Fig.  11— llluitratlng  Influence  of  aprlng  type  o.i  whealbaat.  when 
load  distribution  la  given 


a  great  deal  of  harmful  vibration  in  addition  to  the  brute 
force  of  impacts.  Such  wheels  as  the  Sewell  wheels  no  doubt 
intercept  much  of  the  vibration  where  they  can  be  used,  and 
the  air  spring  in  connection  with  the  slant  of  cantilever 
springs  or  of  half-elliptics— considering  also,  again,  the  large 
range  of  gradually  stiffening  spring  action  which  can  be 
obtained  by  this  combination — should  improve  the  springing 
for  horizontal  as  well  as  for  vertical  forces  materially,  as 
compared  with  present  practice,  but  an  improvement  going 
still  farther  in  the  way  of  parrying  the  more  violent  impacts 
may  be  desirable  and  would  at  all  events  tend  to  increase  the 
permissible  speed  where  this  must  now  be  held  down  to  a 
maximum  of  8  to  10  miles  per  hour.  A  special  wheel  con- 
struction was  therefore  outlined  in  article  XII  as  the  fourth 
element  in  the  standardization  system,  as  applied  to  the 
heaviest  class  of  vehicles,  and  might  perhaps  be  adapted  also 
to  medium  heavy  vehicles,  including  omnibuses  and  3-ton  and 
4-ton  trucks.  The  construction  previously  shown  in  Fig.  8, 
in  the  issue  of  April  29,  could  be  modified  and  lightened  some- 
what on  the  lines  shown  in  Fig.  9  herewith,  the  special  advan- 
tages for  securing  traction  on  all  sorts  of  road  surface  and 
for  starting  with  heavy  loads  remaining  the  same  in  both 
cases.  In  this  lighter  type  there  is  1  instead  of  2  traction 
tires,  the  eccentricity  is  minimum  and  a  flange  on  the  driving 
wheel  closes  the  crescent-shaped  gap  between  it  and  the 
traction  tire. 

With  this  fourth  element — the  special  wheel  for  heavy 
vehicles— the  standardization  system  should,  then,  be  nearly 
complete;  in  so  much  more  as  the  short  lengths  in  which 
cantilever  springs  can  be  used  in  connection  with  an  air 
spring  without  surrendering  the  desirable  range  of  action  are 
practicable  for  heavy  loads,  for  which  springs  of  this  class 
have  not  been  used  so  far,  and  as  the  half-elliptics  fortified 
by  air  springs  also  have  a  free  action  which  in  the  heavy 
vehicle  class  cannot  be  obtained  by  using  only  half-elliptics 
or  plntform  springs  designed  for  the  same  load  and  shock 
capacity,  as  these  would  become  far  too  long. 

Practicability  of  Each  Element 

In  addition  to  completeness,  practical  adequacy  must  also 
be  demanded  of  such  a  system,  and  in  fact  this  demand 
ranks  ahead  of  that  for  completeness.  The  question  is  then 
if  each  of  the  elements  can  be  made  to  do  its  work  properly 
and  can  be  installed  in  a  vehicle  conveniently  and  without 
interference  with  other  design  requirements. 

Very  Robust  Bobcheck 

The  construction  of  the  device  performing  the  two  func- 
tions of  checking,  under  all  circumstances,  all  extension  of 
the  spring  elements  beyond  their  static  rest-position  under 
load  and  of  damping  spring  oscillation  when  this  may  be 
required,  by  retarding  the  whole  rebound  stroke,  speaks  in 
this  respect  for  itself,  one  of  the  mechanical  forms  in  which 
it  can  be  materialized  being  shown  in  Fig.  7  of  article  XII. 
To  distinguish  it,  in  any  of  the  forms  in  which  its  principle 
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Fig.  12— Illustrating  Influence  of  spring  type  on  vehicle  frame  and 
body,  for  a  given  wheel  bate 

may  be  embodied,  from  devices  of  similar  external  shape, 
the  writer  designates  this  device  as  "bobcheck,"  as  one  ot 
its  principal  effects  is  to  prevent  the  vehicle  body  from  bob- 
bing up  and  down  needlessly  after  a  shock  has  been  received 
and  has  been  toned  down  through  the  first  compression  of  the 
spring  elements,  all  subsequent  movements  being  superfluous 
for  this  purpose,  if  they  can  be  avoided.  As  this  device  at 
times  must  do  very  severe  work  in  arresting  the  rebound 
and  preventing  all  excessive  separation  of  vehicle  body  and 
running-gear,  it  is  conceived  as  made  in  very  robust  dimen- 
sions, but,  on  the  other  hand,  no  special  accuracy  in  the 
workmanship  is  required,  excepting  that  the  fit  of  the  shaft 
in  its  bearings  should  be  close  to  avoid  the  need  of  packings, 
notwithstanding  that  the  working  pressures  do  not  reach  this 
bearing  where  it  communicates  with  the  atmosphere  but  are 
confined  to  the  inner  piston  chamber. 

It  will  be  noticed  that  the  chief  service  of  the  "bobcheck" 
is  to  get  the  spring  elements  back  as  quickly  as  other  con- 
siderations permit  to  the  position  in  which  they  are  ready  for 
a  new  shock— the  same  that  is  done  for  an  air  tire  by  its  ro- 
tation. 

In  the  form  of  the  "bobcheck"  shown  in  Fig.  10,  in  which 
the  damper  adjustment  is  omitted,  the  question  of  oil  leak- 
age is  eliminated  by  having  the  piston  rod  pass  through  a 
gland  5  at  the  top  of  the  device,  the  packing  serving  merely  to 
wipe  the  rod  and  intercept  dust  from  the  outside.  The  positive 
piston  3  is  shown  with  a  surface  like  the  zone  of  a  sphere, 
giving  it  only  line-contact  with  the  cylinder  wall,  and  this 
permits  the  joints  6,  7,  8  and  9  to  be  simplified  while  allow- 
ing relative  movements  of  frame  and  mnning-gear  in  any 
direction. 

The  other  element*  whose  practicability  must  be  estab- 
lished are  the  special  type  of  cantilever  spring,  the  air  spring 
and,  for  heavy  vehicles,  the  composite  wheel. 

Drawbacks  of  Ordinary  Cantilever  Springs 

With  regard  to  cantilever  springs  in  general,  it  is  men- 
tioned as  the  greatest  hindrance  to  their  introduction  that  a 
manufacturer  cannot  successfully  change  from  half-elliptics 
to  cantilever  springs  without  re-designing  the  chassis.  The 
centering  of  the  rear  support  of  the  frame  at  one  point  for 
each  spring,  instead  of  at  the  two  points  which  the  half- 


elliptic  affords,  furnishes  an  argument  against  the  cantilever, 
as  well  as  against  the  full-elliptic,  if  it  means  the  need  of 
strengthening  the  frame  for  the  support  of  load  and  driving- 
stresses.  In  the  case  of  open  pleasure  cars  the  margin  of 
plain  beam  strength  in  the  reaches  is  perhaps  usually 
sufficient  to  cover  the  new  demands  without  change  of 
dimensions,  so  far  as  vertical  stresses  are  concerned,  but 
twists  of  the  frame  as  well  as  whip  and  roll  must  be  figured 
with ;  and  the  additional  load,  both  static  and  dynamic,  which 
the  cantilever  places  on  the  front  axle  cannot  be  ignored. 
Fig.  11  illustrates  roughly  the  relations  which  must  be  con- 
sidered in  changing  from  one  type  of  spring  to  another. 
When  the  load  distribution  is  to  be  left  unchanged  the  wheel- 
base  for  the  vehicle  with  half-elliptic  springs.  A,  must  be 
shorter  than  for  that  with  cantilever  springs,  B,  and  longer 
than  for  that  with  reversed  cantilever  springs,  C. 

The  latter  type  represents,  however,  as  yet  a  problematic 
form  of  construction,  and  its  value  lies  perhaps  mainly  in 
permitting  a  large  vehicle  body  to  be  placed  on  a  short  wheel- 
base.  Fig.  12  shows,  obversely,  how  load  distribution  is  af-* 
fected  when  the  wheelbase  must  remain  unchanged.  The 
fiber  stresses  are  also  much  greater — four  times  greater  at 
the  main  pivot — for  cantilever  springs  than  for  the  shackle 
attachments  of  half-elliptics,  but  in  pleasure  cars  this  can 
easily  be  taken  care  of  by  reinforcements. 

The  differences  which  appear  when  vehicle  conditions  with 
and  without  load  are  compared  are  indicated  by  vertical 
dotted  lines  in  Figs.  11  and  12,  on  the  assumption  that  with- 
out load  the  center  of  gravity  comes  about  one-third  of  the 
length  of  the  vehicle  body  behind  the  front  axle  and  with 
load  twice  as  far  back.  If  this  is  the  condition  which  is 
realized  with  regard  to  the  frame  and  load  in  the  vehicle 
with  half-elliptic  springs,  it  is  plain  that  either  another  con- 
dition must  be  established  in  this  respect  when  a  change  is 
made  to  cantilever  springs,  or  else  the  wheelbase  relations 
must  be  revised  with  a  view  to  conserving  the  driving  quali- 
ties under  no-load  as  well  as  under  full-load  conditions;  and 
these  considerations  also  include  the  matter  of  the  turning- 
radius  of  the  vehicle,  as  it  is  determined  mostly  by  the  wheel- 
base. 

On  the  whole,  the  change  from  half-elliptics  to  cantilevers 
cannot  be  made  lightly.  And  it  is  more  difficult  for  com- 
mercial vehicles,  by  far,  than  for  pleasure  cars.  The  re- 
lations of  a  heavy  load  to  the  fiber  stresses  becomes  import- 
ant, and  in  order  to  limit  twist,  whip  and  roll  and  even  bend- 
ing of  the  frame  an  extended  base  of  attachment  to  the 
running-gear  is  desirable.  For  example,  in  a  truck  of  the 
type  where  nine-tenths  of  the  full  load  is  supported  on  the 
rear  axle,  with  a  very  considerable  overhang  of  the  frame 
and  with  the  wheelbase  as  long  as  traffic  conditions  will 
permit,  a  change  to  cantilever  springs  would  be  impossible, 
and  reversed  cantilevers  could  only  be  contemplated  in  con- 
nection with  re-building  of  the  chassis. 

As  speed  and  comfort  are  demanded  in  pleasure  cars  in 
higher  degree  than  in  the  majority  of  commercial  vehicles 
and  all  the  factors  relating  to 
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Fig.  13 — Diagram  Indicating  the  possi- 
bility for  getting  frame  and  load  broadly 
supported  by  the  use  of  an  air  spring  In 
conjunction  with  cantilever  spring  and 
The  air  spring  and  the  "bob- 


the  axle  and  on  the  Inside  of  the  frame 


to  rear  axle.   Fig.  15 
to  prevent  extension,  Is  c 
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Hollier  Eight  Cleverly  Designed 


High  Speed  and  Flexibility  Feature  Running — Accessi- 
bility of  Motor  and  Refinement  of  Detail  Conspicuous 


The  accessibility  of  the  Hollier  motor  le  better  appreciated  In  the  chassis  plan 
view,  but  this  shows  the  handy  location  of  carbureter  and  Igniter.  Observe  the 
three-blade  aeroplane  type  fan  which  la  driven  from  the  camshaft.  Front  end 
of  three- point  suspension  should  be  noted.  The  bracketa  seen  on  front  cross 
member  are  for  the  radiator  which  Is  supported  from  the  bottom,  Instead  of  the 
sides,  and  Is  thus  relieved  from  frame  stresses 


Taking  into  consideration  the  many  things 
that  have  to  be  fitted  to  the  engine,  it  is  doubt- 
ful if  a  more  accessible  job  could  have  been 
produced  than  the  Hollier  motor.  The  only 
apparatus  in  the  V  between  the  cylinder  blocks 
are  the  carbureter  and  the  combined  breather 
and  oil  filler.  The  manifolds  are  compactly  ar- 
ranged so  as  to  give  easy  access  to  the  valve 
mechanism  once  the  carbureter  is  out  of  the 
way;  and  the  exhaust  headers  are  bowed  up- 
wards to  give  room  below  them  for  the  fitting 
of  the  intake  manifolds. 

The  crankcase  is  a  one-piece  type  with  ex- 
treme vertical  height  to  the  sides,  this  promot- 
ing rigidity.  Below  it  is  the  oil  base  through 
which  the  bearings  may  be  reached,  and  in 
the  center  of  the  top  between  the  cylinder 
blocks  there  is  a  plate  which  carries  the  rock- 
ers and  allows  access  to  the  camshaft.  The 
flywheel  is  not  enclosed,  but  there  is  a  cast-iron 
yoke  passing  around  it  and  integrally  forming 
the  gearbox. 


IT  was  a  surprise  to  the  automobile  industry  to  learn, 
early  in  the  spring,  that  the  Lewis  Spring  &  Axle  Co., 
Jackson,  Mich.,  was  coming  out  with  an  eight-cylinder 
car  to  be  marketed  under  its  own  organization.  For  some 
15  years  the  concern  has  been  a  parts  specialist,  making 
motors,  springs,  axles,  gearsets,  etc.,  for  the  trade,  and  its 
factories  are  really  enviably  arranged  for  complete  car  pro- 
duction. In  fact,  a  well-known  low-priced  car  has  been  built 
there  for  some  time,  but  this  is  a  part  of  the  past,  for  only 
the  Hollier  eight,  the  name  under  which  the  new  car  will  be 
marketed,  is  to  be  built 

Already  the  production  is  well  under  way.  In  the  motor 
department  the  new  engines  are  coming  through  at  a  lively 
rate.  Axles  and  frames  are  being  put  together  in  another 
building  of  the  Lewis  group,  and  some  of  the  chassis  have 
already  been  through  their  road  test,  ready  for  bodies. 

The  Hollier  is  the  lowest  priced  of  the  eights  now  on  the 
market,  selling  at  $985  with  equipment.  Its  design  is  cleverly 
done  and  is  clear  cut.  There  is  not  any  evidence  of  some  for- 
gotten part  having  been  tacked  on  after  the  design  was  com- 
pleted. Every  unit  seems  to  have  been  carefully  considered 
and  put  where  it  is  most  advantageous. 

The  motor  is  a  3  by  4  1-4-inch  V-type  which  differs  in 
many  details  from  any  of  the  others  on  the  market.  In  the 
driving  system  there  is  a  cone  clutch;  three-speed,  centrally- 
controlled  gearset;  inclosed  drive  shaft,  and  a  compactly-de- 
signed floating  rear  axle.  The  rear  springs  are  cantilevers, 
the  wheelbase  is  112  inches,  and  steering  is  on  the  left.  An 
Apple  motor-generator  provides  the  electrical  part,  an  At- 
watcr  Kent  ignition  distributer  takes  care  of  the  firing, 
Stromberg  carbureter  is  used,  and  oiling  is  commendably 
well  worked  out  in  the  use  of  a  pressure  system.  The 
standard  body  is  an  attractive  five-passenger  design. 


Unusual  Connecting-Rod  Design  ■ 

Internally  the  engine  is  particularly  note- 
worthy for  the  connecting-rod  design  and  for 
its  oiling  system.  The  rods  are  chrome-vana- 
dium steel  forgings,  and  the  attachment  to  the 
throw  bearing  is  of  the  Gnome  type;  that  is  the  main  rod 
goes  around  the  bearing  just  as  a  single  rod  in  a  four-cylin- 
der motor  would,  but  it  has  a  knuckle  on  its  side  to  which 
the  smaller  rod  attaches  by  a  steel  pin  in  much  the  same 
form  as  a  wrist-pin  construction. 

It  is  obvious  that  this  form  of  attachment  iB  very  strong, 
for  the  driving  force  on  the  rod  end  is  in  line  with  the  cen- 
ter of  the  bearing  and  the  knuckle  joint.  The  knuckle  is 
really  a  part  of  the  bearing  portion  of  the  rod  end,  and  this 
allows  it  to  be  shifted  over  so  as  to  be  in  direct  line  with  the 
center  line  of  the  rod  when  the  piston  is  at  the  top  or  bottom 
of  its  stroke.  The  main  rod  proper  is  90  degrees  from  the 
other  rod  when  in  this  position,  and  therefore  it  does  not  run 
upward  from  the  center  of  its  bearing  portion  but  just  as 
far  on  one  side  as  the  knuckle  is  on  the  opposite  side.  This 
allows  the  split  for  the  cap  to  the  horizontal.    It  has  the 


Simple  connecting-rod  construction  used  for  Hollier  eight 
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further  advantage  of  making  it  possible  to  get  at  the  cap 
bolts  from  below  without  trouble,  since  they  are  vertical,  or 
nearly  so,  at  all  times. 

The  rod  centers  are  10  inches  apart,  and  the  wrist-pin  is 
clamped  in  the  rod  with  its  bearing  in  the  piston.  The  pin 
diameter  is  5-8  inch  and  the  length  2  5-8  inches.  The  crank- 
shaft is  a  .40  carbon,  heat-treated  steel  forging  with  three 
main  bearings  1  5-8  inch  in  diameter  of  babbitt-lined  bronze; 
the  shaft  is  drilled  for  oiling  by  pressure. 

Sixteen  Cams  Are  Used 

The  valves  are  operated  from  a  single  camshaft  Ly  drop- 
forged  rocker  arms  which  are  assembled  on  two  small  shafts 
mounted  on  the  under  side  of  the  crankcase  top  plate  between 
the  cylinder  blocks.  These  shafts,  placed  end  to  end,  each 
carry  the  rockers  for  two  cylinders  on  each  side — eight  rock- 
ers per  shaft.  They  are  so  shaped  that  they  fit  very  com- 
pactly in  the  space  allowable,  and  without  adding  much 
weight,  permit  of  straight  upward  force  on  the  valve  stems. 

The  valves  have  a  clear  diameter  of  1  3-8  inch  and  they 
lift  3-8  inch  from  their  45  degree  seats.  Heads  are  cast  iron, 
welded  by  the  oxyacetylene  process  to  heat  treated,  carbon 
steel  stems.  The  camshaft  has  three  bearings  in  the  crank- 
case,  its  body  being  1  1-8  inches  diameter,  and  it  is  forged 
from  .17  to  .21  carbon  steel,  which  is  heat  treated,  case- 
hardened  and  ground.  The  camshaft  drive  is  by  helical  gear- 
ing inclosed  at  the  front.  The  crankshaft  gear  is  of  steel, 
while  that  on  the  camshaft  is  cast  iron,  this  being  the  best 
practice  for  minimum  wear  and  noise  elimination.  As  an  il- 
lustration of  the  far-sightednesH  of  the  Lewis  engineer,  holes 
have  been  provided  in  these  gears  for  the  admission  of  draw 


bolts,  making  it  much  easier  and  safer  to  remove  them  from 
their  shafts  than  if  a  cold  chisel  and  hammer  had  to  be  re- 
sorted to. 

High-Pressure  Lubrication 

The  lubrication  system  is  remarkably  for  the  re- 

sults that  are  obtained.  It  was  demonstrated  to  the  repre- 
sentative of  The  Automobile  that  in  ordinary  running  a 
pressure  of  from  10  to  40  pounds  per  square  inch  is  used. 
There  can  be  no  doubt  that  wear  is  reduced  to  the  minimum 
with  such  a  pressure,  allowing  the  bearings  to  really  ride 
upon  a  film  of  oil  at  all  times.  A  simple  gear  pump,  located 
at  the  rear  center  of  the  crankcase  and  driven  by  the  rear 
end  of  the  camshaft,  does  the  work.  It  draws  the  on  from 
the  3-quart  oil  base  through  to  a  strainer,  and  then  pumps  it 
under  a  varying  pressure  proportionate  to  the  engine  speed 
and  within  the  limits  above  mentioned. 

It  is  forced  direct  to  the  three  main  bearings,  from  which 
points  it  goes  through  the  drilled  crankshaft  webs  to  the 
connecting-rod  bearings.  The  pressure  gauge  on  the  instru- 
ment board  indicates  the  pressure,  and  the  only  external  pip- 
ing is  that  to  and  from  this  gauge.  One  reason  why  it  is 
possible  to  get  the  pressure  as  high  as  this  in  the  Hollier 
motor  is  that  the  pump  is  of  very  generous  proportions  as 
compared  with  the  engine  size.  In  a  demonstration  run  at 
high  speed,  the  40-pound  gauge  was  bested,  the  indicator  ex- 
tending above  the  40  mark,  probably  to  about  45  pounds,  this 
being  at  a  car  speed  of  about  50  miles  an  hour. 

Coming  to  the  electrical  equipment,  the  Atwater  Kent  dis- 
tributer works  most  satisfactorily  in  its  position  at  the  front, 
its  drive  being  a  part  of  the  timing  gear  assembly.    It  con- 
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Holder  eight-cylinder,  five-passenger  touring  ear  which  sells  for  $985 

sists  simply  of  mating  bevel  gears,  which  drive  the  vertical 
distributer  shaft  from  the  horizontal  shaft. 

The  Apple  motor-generator  unit  is  mounted  on  the  right 
arm  of  the  yoke  which  goes  around  the  flywheel.  In  this  posi- 
tion it  is  out  of  the  way  as  far  as  the  engine  is  concerned, 
but  is  easily  reached  through  the  front  floor  boards  of  the 
car.  It  is  the  Apple  A-25  type  of  the  12-6-volt  design  and 
is  driven  through  the  mainshaft  in  the  gearset  by  a  1-inch 
Whitney  silent  chain.  The  chain  centers  are  adjustable  to 
take  up  any  slack  and  the  whole  drive  runs  in  a  completely- 
inclosed  compartment  in  the  supporting  arm  just  ahead  of 
the  gearbox.  The  same  cover  which  goes  over  the  gears 
covers  the  top  of  this  chain  housing,  making  it  very  easy  to 
get  at  if  necessary. 

An  interesting  feature  of  the  engine  design  is  the  timing 
gear  housing  at  the  front.  This  not  only  performs  its  main 
function  of  enclosing  the  gears,  but  it  acts  as  a  mounting 
for  the  propeller  type  of  aluminum  fan  and  also  for  the 
fan  driving  pulley,  as  well  as  the  support  for  the  front  end 
of  the  motor  and  the  mounting  of  the  starting  crank.  Thus 
by  removing  this  assembly,  the  engine  is  readily  stripped  of 
several  of  its  important  features.  It  makes  a  simple  assembly 
proposition,  as  well  as  a  neat  design. 

Special  Features  of  Transmission 

In  the  gearset,  the  gears  are  5-8-inch  face,  and  are  chrome- 
vanadium  steel  forgings,  heat  treated.  The  teeth  are  7  pitch, 
and  they  have  a  17-degree  pressure  angle.  The  teeth  are 
generated  instead  of  being  milled  and  a  special  lapping  ma- 
chine has  been  provided  for  grinding  and  polishing — the 
making  of  efficient  {rearing  is  by  no  means  new  to  the  Lewis 
shops,  as  already  pointed  out.  The  method  used  for  making 
the  gears  is  conducive  to  silent  and  accurate  running,  since 
proper  meshing  is  assured. 

Back  of  the  gearset,  the  drive  is  through  a  3.5  per  cent, 
nickel  steel  universal  joint  to  the  drive  shaft  which  is  of 
ample  proportions.  This  is  enclosed  within  a  torsion  tube 
connecting  conventionally  to  the  rear  axle  housing.  This  lat- 
ter is  of  the  single  ball-bearing,  floating  type,  with  solid 
swaged  tubes  pressed  into  a  malleable  housing.  The  driving 
gears  have  a  5-pitch  and  1-inch  face,  with  20  degrees  pres- 
sure angle  and  corrected  tooth  form,  making  for  maximum 
of  silence,  it  is  said.  The  differential  is  of  the  regular  four- 
pinion  type  with  the  driving  gear  a  .20  carbon  steel  forging 
and  the  pinion  a  3.5  per  cent,  nickel-steel  part.  The  differ- 
ential has  Hyatt  rollers  for  side  bearings,  and  it  is  provided 
with  ball  thrust.  The  pinion  bearings  are  New  Departures, 
while  in  the  wheels  Gurneys  are  employed. 

Tapered  Axle  Shafts 

Like  the  drive  shaft,  the  axle  shafts  are  of  chrome-vana- 
dium steel  and  1  3-8-inch  mean  diameter.    The  construction 


of  these  axle  shafts  is  unusual  in  that  they  are 
tapered  to  give  them  ample  strength  at  the 
drive  end.  In  fact,  the  small  end  would  be 
amply  large  to  carry  the  load,  but  the  taper 
adds  an  even  greater  factor  of  strength. 
The  driveshaft  and  propeller  shaft  ends  are 
six-splined,  no  square  holes  being  used.  This 
construction  is  very  commendable.  Brakes, 
operating  in  the  usual  way  on  the  wheel  drums 
are  12  inches  in  diameter,  and  are  Thermoid 
lined.  Both  service  and  emergency  sets  are 
irternal  expanding  on  the  inner  surface  of  the 
drums. 

The  rear  axle  standard  gear  ratio  is  4  to  1 
which  gives  a  great  deal  of  flexibility  to  the 
car  under  driving  conditions.   The  cantilever 
rear  springs  are  long  enough  to  give  easy  rid- 
ing qualities  and  are  attached  to  the  axle  in 
such  manner  as  to  allow  each  leaf  to  do  its  full 
share  of  work.    Instead  of  clipping  the  end  of  the  spring  to 
the  axle  both  the  longest  and  the  second  longest  leaves  have 
eyes  at  the  rear  end  and  these  are  secured  to  the  axle  by  a 
pair  of  shackle  bolts  passing  through  lugs  on  the  nxle  end. 
Front  springs  are  the  usual  half-elliptic  and  the  steering 
gear  is  normal,  though  it  is  perhaps  a  little  more  substantial 
than  usual  for  a  car  of  this  price  class. 

40-Horsepower  at  2,000  K.P.M. 

As  regards  performance,  the  Hollier  will  undoubtedly  make 
a  mark  for  itself.  In  test,  it  has  proven  its  ability  to  go 
faster  than  60  miles  an  hour,  and  in  demonstration  The 
Automobile  representative  was  shown  a  speed  of  35  miles 
an  hour  in  second  gear,  while  the  car  would  throttle  down 
to  3  miles  an  hour  on  high  in  smooth  going.  The  engine 
readily  handles  the  car,  and  attains  40  horsepower  at  2,000 
r.p.m.  As  regards  gasoline  consumption,  it  has  shown  its 
ability  to  go  12  miles  on  a  gallon  in  ordinary  country  road 
work,  up  hill  and  down.  Taken  all  in  all,  the  car  is  an  excel- 
lent example  of  what  may  be  accomplished  in  the  design  of 
a  low-priced  eight 


The  Internal  cone  clutch  It  rendered  accessible  by  the  open  type 
of  transmission  attachment.  Apple  motor  generator  Is  also  well 
placed  and  wiring  to  battery  is  short.  Observe  spherical  Inclosure 
of  universal 


Digitized  by  Google 


860 


THE  AUTOMOBILE 


May  13,  J91S 


High-Speed  Motor  in  1916  Marion  Six 

Neat  Layout,  Careful  Detail  and  High-Class  Equipment 
Are  Characteristics  of  New  Chassis 


MOVED  from  Indianapolis  to  Jackson,  Mich.,  the 
Marion  car  will  henceforward  be  made  in  the  same 
factory  as  the  Imperial,  a  new  concern,  the  Mutual 
Motors  Co.,  having  taken  over  the  old  Imperial  plant.  It  is 
understood  that  the  Imperial  four-cylinder  and  the  Marion 
six  will  be  the  only  two  models  made,  but  the  factory  is  of  a 
size  sufficient  to  permit  of  a  large  output.  Considering  that 
the  price  is  only  S 1 ,2.r>0  the  Marion  six  is  a  particularly  well 
finished  and  well  equipped  job,  containing  a  good  deal  more 
real  engineering  than  the  average  of  assembled  chassis. 

Small  Motor  (lives  Hijrh  Power 

The  engine  used  is  a  high-speed  one  of  3-inch  bore  and 
5-inch  stroke  and  thus  has  n  capacity  of  212  cubic  inches. 
From  this  comparatively  small  volume  it  is  stated  that  no 
less  than  56  horsepower  is  obtained  at  3,000  r  p.m.,  31  horse- 
power at  1,500  revolutions  and  22  horsepower  at  1,000,  these 
being  quoted  as  average  dynamometer  readings.  As  can  be 
seen  from  the  illustrations,  the  motor  is  neat  in  appearance 
and  has  a  detachable  head,  whereby  access  to  the  valves  is 
obtained.  The  latter  are  on  the  right  side  of  the  cylinder 
block  and  very  accessible,  while  the  push  rod  mechanism 


Motor  of  1(16  Marlon  six,  showing  detachable  cylinder  head,  which  gives  access  to  the 
valves.  Not*  the  supplementary  cover  platea  attached  by  studs  and  nuts  beneath  the  valv* 
inspection  cover  plates.  The  lower  platss  carry  the  push  rods.  Mounting  of  electrical  units 
la  also  shown 


can  also  be  removed  completely  without  trouble.  In  the 
illustration  a  pair  of  supplementary  cover  plates  can  be  seen, 
attached  by  studs  and  nuts  beneath  the  finger-nut-secured 
valve  inspection  cover  plates.  It  is  the  lower  plates  that 
carry  the  push  rods. 

In  the  same  view  is  also  shown  the  manner  in  which  the 
large  water  pump  is  driven  through  a  substantial  leather 
coupling  and  in  turn  drives  the  Westinghousc  generator 
through  a  duplicate  leather  connection. 

Lai  est  WeHtinghouse  Electrical  System 

This  generator  is  the  very  latest  type  of  combined  gen- 
erator and  igniter.  It  is  noticeable  that  the  generator  is 
very  small  and  light,  which  is  a  feature  of  the  system  of 
regulation  employed.  For  this  is  a  constant  voltage  machine 
with  vibrator  regulation.  This  little  machine  can  give  a 
very  large  charging  current  when  such  is  needed.  Turning 
to  the  other  side  of  the  motor,  the  starting  layout  is  seen, 
the  Bendix  drive  being  employed  to  connect  the  starting 
motor  with  the  flywheel.  It  should  be  observed  that  the 
motor  is  well  out  of  the  way,  although  it  is  placed  high 
enough  to  be  itself  well  protected.  When  in  the  chassis  it 
lies  close  to  the  steering  gear. 

This  second  view  of  the  motor  also 
shows  a  distinctive  point  in  its  design, 
namely  the  bridge  piece  which  is  used 
to  connect  the  bottom  of  the  crankcase 
to  the  flywheel  housing.  The  aero- 
plane type  of  two  blade  fan  and  the 
newest  Stromberg  carbureter  are  also 
details  made  clear. 

Simple  Lubrication 

The  trough  system  of  splash  lubri- 
cation is  used,  there  being  a  vane 
pump  on  the  rear  end  of  the  camshaft 
which  sends  oil  to  the  dip  troughs,  to 
the  helical  timing  gears  and  to  ducts 
which  feed  the  main  crankshaft 
bearings,  of  which  there  are  three. 
The  fact  that  the  upper  half  of  the 
crankcase  is  integral  with  the  cylin- 
ders allows  the  bearing  support  to  be 
exceptionally  rigid,  so  discouraging 
any  tendency  to  crankshaft  distortion 
or  whip.  Owing  to  the  use  of  cast 
iron,  however,  the  oil  leads  must  be 
separate  and  are  carried  externally. 

Special  care  is  taken  with  the  pis- 
tons, which  are  cast  iron,  machined 
both  inside  and  out.  so  that  it  shall 
be  possible  to  insure  their  even 
weight.  Only  two  piston  rings  are 
employed,  these  being  concentric, 
these  aids  to  high  speed  being  assisted 
by  the  valves  which  have  a  clear 
diameter  of  1  5-16  inch  and  a  lift  of 
5-16  inch. 

It  is  noticeable  that  the  Warner 
gearset  is  small  externally,  but  this  is 
not  obtained  by  any  reduction  in  the 
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Chjiin  layout  of  trie   Marlon  tlx  for  1916.  showing  mounting  of    power  plant   and   electrical  units. 

double -Jointed  drlvethaft 


Note  compact  geareet  and 


dimensions  of  the  gears  themselves;  it  is  simply  due  to  the 
fact  that  there  is  no  wasted  space.  There  are,  of  course, 
three  speeds.  The  clutch  is  also  of  Warner  make  with  six 
disks  of  steel  on  the  driven  member  and  five  with  Kaybestos 
facing  on  the  flywheel  member.  There  is  a  handy  adjustment 
for  setting  back  the  clutch  pedal  to  compensate  for  wear  in 
the  striking  thrusts  which  is  discernible  in  the  motor  illustra- 
tions. 

The  propeller  shaft  is  a  double-jointed  or  open  type,  but  a 
feature  in  its  design  which  is  unusual  is  the  location  of  the 
sliding  joint  at  the  front  end.  Both  universals  are  similar 
in  detail  but  that  on  the  bevel  pinion  shaft  is  keyed  and 
locked  in  place,  while  the  front  one  is  free  to  slide  on  a  square 
ended  shaft.  As  is  usual  with  this  kind  of  propelling  member, 
there  is  no  torque  stay,  the  springs  being  utilized  to  resist 
the  st res».  This  much-discussed  principle  undoubtedly  is 
far  less  easy  to  criticise — or  perhaps  one  might  say  is  seen  at 
its  best — when  the  motor  speed  is  high.  It  is  the  coming 
of  the  high-speed  engine  with  its  even  torque  that  has  led  to 
the  European  popularity  of  the  so-called  Hotchkiss  drive. 

Also,  on  the  Marion  six  the  rear  springs  are  long  enough 


Rear  view  of  Marlon  tlx  chaeslt,  thowlng  Internal  type  of  tpare 
tire  carrier.  Note  that  gatollne  gauge  It  Integral  with  the  filler  cap 
eocket,  almpllfylng  construction  and  minimizing  probability  of  leakt 


and  wide  enough  to  take  care  of  any  amount  of  torsional 
stress.  They  are  hung  beneath  the  axle  and  supplied  with 
self-lubricating  shackle  bolt  bushings  packed  with  a  graphite 
compound  that  makes  additional  lubrication  unnecessary  and 
renders  squeaking  extremely  improbable.  Bushings  of  the 
same  sort  are,  of  course,  also  used  for  the  front  springs. 

In  the  rear  axle  spiral  bevels  are  used,  cut  by  the  Brown 
Lipe  Chapin  Co.,  and  these,  with  the  differential,  can  be  re- 
moved from  the  axle  housing  by  simply  taking  of?  the  cover 
plate  and  then  removing  four  bolts.  The  center  portion  of 
the  axle  is  a  casting  and  the  sleeves  steel  tubes  to  which  the 
brake  brackets  are  attached.  The  brakes  follow  standard 
practice,  but  it  is  worthy  of  comment  that  the  adjustments 
are  particularly  accessible  and  the  external  service  brake 
has  an  adjustment  for  setting  it  concentric  with  the  drum  in 
addition  to  the  usual  means  for  taking  up  wear.  Rattle  in 
the  connections  is  unlikely  because  of  the  straightness  of  the 
pull  rods  and  the  small  number  of  parts  necessary  for  the 
layout. 

On  the  front  axle  it  is  claimed  that  the  swivels  are  stronger 
than  usual  for  a  car  of  this  weight  and  their  lubrication  is 
well  cared  for  by  the  large  grease  cups  and  properly  arranged 
grooves  to  carry  the  lubricant  to  the  points  where  it  is 
needed;  it  should  be  noticed  that  the  drag  link  is  perfectly 
straight,  u  feature  which,  by  removing  springiness,  usually 
makes  for  steady  steering. 

Body  Comfort  Notable 

The  body  fitted  is  a  steel  construction  with  very  smooth 
lines  and  is  just  a  nice  size  for  five  passengers,  being  supplied 
with  ample  leg  room  but  not  too  long  a  floor  to  the  tonneau. 
As  long  as  there  is  room  for  a  passenger  of  a  little  over  the 
average  height  to  stretch  his  legs,  a  rather  short  tonneau 
certainly  is  less  draughty  and  more  comfortable  than  one 
which  is  extremely  long.  Also  it  is  always  an  advantage 
not  to  sit  too  far  back  over  the  rear  axle,  and  in  the  Marion 
a  very  happy  mean  is  struck.  Concealed  hinges,  deep  uphol- 
stery and  a  top  which  lies  low  when  folded  are  other  con- 
spicuous body  features.  With  respect  to  the  top,  this  is 
leather  and  has  a  cover  of  the  same  material.  Other  equip- 
ment includes  a  Stewart  speedometer  driven  from  the  front 
end  of  the  driveshaft,  a  ventilating  windshield  to  which  the 
one  person  top  attaches,  a  vibrator  horn  with  button  in  center 
of  steering  wheel  and  all  other  usual  kit  and  accessories. 
Tires  are  33  by  4  inches. 

A  detail  which  should  be  noticed  is  the  tire  carrier  which 
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Front  view  and  aide  view  of  the  new  Marlon  dealgn  which  has  been  brought  out  for  the  ecaeon  of  1916 


is  internal  instead  of  external,  as  is  usual.  This  supports 
the  demountable  rims  an  a  ring,  similar  to  the  bonding  rim 
of  the  road  wheel,  so  that  the  tires  do  not  rest  against  any- 
thing whatever  and  cannot,  therefore,  chafe.  The  valve  and 
•  single  cleat  hold  the  spare  tire  and  its  rim  secure  and 
rattle  proof,  while  detachment  is  the  work  of  an  instant 
only. 

In  the  same  view  which  shows  this  carrier  the  round  gaso- 
line tank  may  be  seen  und  it  can  be  observed  that  the  gaso- 
line gauge  is  made  integral  with  the  filler  cap  socket.  This 


does  away  with  one  hole  in  the  tank  and  is  both  a  simplifica- 
tion and  a  rank  preventative,  for  the  smaller  the  number  of 
holes  cut  in  a  tank  and  the  less  the  number  of  joints  to  be 
made,  the  less  must  be  the  opportunity  for  severe  bumping 
to  produce  a  crack  anywhere.  A  Stewart  vacuum  feed  is 
used  to  lift  the  fuel  from  the  tank  to  the  carbureter. 

Altogether  the  impression  given  by  the  Marion  is  of  a  well 
designed,  comfortable,  roomy  vehicle  of  light  weight  and 
ample  power.  It  is  an  automobile  with  a  distinct  individu- 
ality. 


A  Rebuilt  Vanderbilt  Cup  Racer 


IT  is  always  interesting  to  know  what  becomes  of  the  old 
racing  cars  which  have  made  famous  records  in  past 
contests.  A  good  example  of  what  can  be  done  with  one  of 
the  old  racing  chassis  is  shown  in  the  accompanying  illustra- 
tion. This  car  is  now  the  property  of  W.  O.  Streller  of  the 
Irvin  Robbing  Co.,  Indianapolis,  Ind.  It  is  built  on  the 
Marmon  chassis  which  Joe  Dawson  drove  in  the  Vanderbilt 
Cup  Race  in  1911  on  Long  Island.  This  was  the  race  that 
Dawson  lost  by  30  seconds,  due  to  his  stopping  for  several 
minutes  to  ascertain  the  injury  to  a  spectator  who  ran  upon 
the  track  in  front  of  his  machine  and  was  struck. 

Practically  all  the  work  upon  the  car  is  of  special  design, 
giving  a  body  and  chassis  which  is  unusual  in  many  respects. 
The  specifications  include  a  4.8  by  6.5  motor  with  a  2-inch 
carbureter,  2.5-inch  valves,  Bosch  magneto,  three-speeds  for- 
ward, geared  2.3  to  1  on  high.  The  wheelbase  is  120  inches. 
An  added  touch  is  given  by  a  full  equipment  of  dash  instru- 
ments mounted  in  a  cowlboard,  including  a  100-mile  speedom- 


eter, electric  clock,  Presto  primer,  etc.  The  gasoline  feed 
system  is  the  Stewart-Warner  vacuum. 

It  is  very  difficult  to  estimate  exactly  how  much  a  job  of  this 
kind  could  be  done  for,  as  the  price  of  the  original  chassis 
will,  of  course,  be  the  determining  factor  and  this  will  vary 
greatly.  Then  the  cost  of  overhauling  the  chassis  would  vary 
with  every  car.  As  regards  body  work,  however,  the  cost 
of  this  work  would  be  in  the  neighborhood  of  $400,  including 
the  building  of  the  body,  installation,  trimming  and  painting 
and  the  metal  disks  for  the  wheels.  A  unique  feature  of  the 
body  is  that  it  is  altogether  metal  with  the  joints  welded 
with  acetylene. 

The  owner  states  that  the  ex-racer  makes  an  excellent 
road  car,  and,  although  it  is  never  run  more  than  45  to  50 
miles  per  hour,  it  holds  the  road  excellently  and  the  high 
speed  can  be  accomplished  with  comparative  safety.  It  is 
claimed  that  a  maximum  speed  of  95  miles  per  hour  is  pos- 
sible with  the  car. 


Side  and  rear  vlewa  of  the  Marmon  rebuilt  ear  which  practically  won  the  Vanderbilt  cup  race  In  i»ii 


by  Google 


May  13,  1915 


THE  AUTOMOBILE 


iBiiiiwr. ■.■>  .j  .miiiiim  t;ir»:;a,uu 


eWLJIBMgtD  WmLV 

Copyright  1915  by  Tk«  Claaa  Journal  Co. 
Tel.  ZZZD  Thnreday.  May  ».  »• 

Tfl  K     Cl/AMM     JOIUNAI,     C'O  M  l»  A  >'  Y 

Horace  M.  Swetlattd,  President 
W.  t.  Ralph,  Vice-President^  ^  I.  If.  Corey,  Treasurer 

Ml-Ml  Wert  S9th  Street,  New  York  City 

KlUTOUI.M. 
David  Beecroft,  Directing  Editor 
Donald  McLeod  Lay  A.  Ludlow  CUyden 

Chicago—  910  South  Michigan  Aeenue.  Phone  Harrison  7707 

Detroit  43  Fort  St.,  Wait,  Ptiona  Main  1331 
one  Fort  Hill  1M2 
Cleveland  -316-317  Swetland  BIdg..  Phone  Prospect  167 

.....  Autolaad,  New  York 

 J046  Bryant,  flaw  York 

Ml  IBM  UlfXIIl.N  HATKK 

United  State*  and  Mexico  .......  One  Year,  JJ  00 

Other  Countries  in  Poatal  Union,  Including  Canada  One  Yaar,   3. Or 

To  Subscribers  Do  not  lend  money  by  ordinary  mail.  Remit  by  Draft 
Poet-Office  or  Express  Money  Order,  or  Register  your  letter. 

Entered  at  near  York,  If.  Y.,aa  seeond-cUsl  matter. 
Member  of  the  Audit  Boxaaa  ot  Circulations. 

Trie  Automobile  is  a  consolidation  of  The  Automobile  r monthly  >  and  the  Motor 
Review  (weekly).  May,  1902,  Dealer  and  Repairman  imenthlyi,  October,  190.1, 
and  the  Automobile  Magaxine  (monthly  i,  July,  1907. 

The   Truck  Convention 

THE  truck  convention  at  Detroit,  the  first  under 
the  auspices  of  the  National  Automobile  Cham- 
ber of  Commerce,  was  a  success.  Men  of  the  high- 
est caliber  in  the  truck  field  were  in  attendance  to 
discuss  the  various  problems  that  confront  the  indus- 
try, and  to  give  others  the  benefit  of  their  experience. 

Those  who  attended  the  convention,  who  became 
acquainted  with  their  brother  manufacturers  and 
who  listened  to  the  words  of  wisdom  from  men  who 
have  through  their  success  proven  that  their  theories 
are  correctly  realized  that  they  would  have  made  a 
great  mistake  not  to  have  come.  It  may  have  taken 
them  away  from  their  duties  at  the  factories  for  a 
couple  of  days,  but  the  enthusiasm,  the  general 
wealth  of  valuable  information  and  the  real  good 
will  which  they  enjoyed  from  all  the  rest  made  them 
feel  that  they  were  cashing  in  on  the  investment 
of  time. 

The  sessions  were  attended  by  representatives  of 
about  seventy-five  truck  manufacturers  and  the  pity 
is  that  all  in  the  business  could  not  have  been  there. 
Certain  it  is  that  more  of  them  would  have  come 
had  they  realized  just  what  real  inside  information 
and  benefit  they  could  get  from  the  other  fellow. 

To  some  extent  it  was  a  conscience  party.  They 
told  their  troubles  to  the  gathering,  and  solutions  to 
their  problems  were  offered  by  others  who  had  been 
through  theajame  mill.  The  new  maker  cannot  help 
but  benefit  from  the  experience  of  his  older  com- 


petitor ;  the  old  maker,  often  times  fallen  into  a  rut, 
can  get  a  new  perspective  from  the  younger  concern. 

The  National  Automobile  Chamber  of  Commerce 
is  doing  Us  part.  It  is  lending  its  valuable  assist- 
ance to  the  furtherance  of  the  truck  industry,  but  it 
cannot  mother  that  industry.  It  is  growing  and 
must  rely  upon  itself  through  the  energetic  support 
of  all  in  the  business.  Another  convention  has  been 
decided  upon  for  the  fall.  Let  us  hope  the  short- 
sighted makers  who  did  not  avail  themselves  of  the 
opportunity  to  learn  of  the  secrets  of  the  other 
fellow's  success  will  turn  out  in  force  then. 

Let  them  swell  the  attendance  at  the  next  meeting 
to  triple  what  it  was  at  the  Detroit  gathering.  Let 
them  make  the  200  delegates  look  like  a  mere  handful 
as  compared  with  the  number  at  the  fall  convention. 

Common  Sense  About  Bearings 

THE  case  for  ball  bearings  versus  roller  bearings 
or  roller  against  ball  has  been  argued  for  more 
years  than  measure  the  existence  of  the  automobile 
industry,  and  the  battle  still  rages  as  fiercely  as  ever. 
Yet  the  engineer  who  uses  these  bearings  knows 
quite  well  that  both  types  have  their  good  and  bad 
points,  that  there  are  good  and  bad  kinds  of  the  one 
just  as  there  are  better  and  worse  sorts  of  the  other. 
Theory  is  a  very  dangerous  thing  when  it  is  applied 
to  mechanisms  of  such  extraordinary  delicacy  as 
modern  anti-friction  bearings,  because  there  is  still 
much  in  their  behavior  that  no  theories  have  yet 
been  found  to  explain ;  nor  does  it  follow  that  either 
ball  or  roller  is  necessarily  superior  in  practice,  even 
supposing  it  could  be  proved  that  it  is  superior  in 
theory. 

To  the  engineer  the  only  thing  of  any  value  is  ac- 
cumulated experience,  and  as  most  automobile  en- 
gineers have  plenty  of  data  concerning  both  types 
of  bearing  it  is  to  be  expected  that  they  will  con- 
tinue to  use  balls  where  they  regard  them  as  most 
satisfactory  and  rollers  for  other  parts  of  the  same 
chassis.  There  is  good  reason  to  suppose  that  while 
a  car  can  be  designed  to  use  all  ball  or  all  roller 
bearings  the  present  practice  of  using  both,  accord- 
ing to  the  particular  sort  of  service  needed  is  a 
thoroughly  sound  procedure.  To  Europe  belongs 
the  honor  of  making  the  first  good  ball  bearings  and 
to  America  that  of  producing  the  first  rollers  equally 
satisfactory*.  America  can  now  take  care  of  her- 
self in  the  former  respect,  and  Europe  will  soon  be 
able  to  produce  roller  bearings  in  quantity.  On  the 
introduction  of  good  roller  bearings  into  England 
the  automobile  men  soon  found  their  applicability 
and  are  using  them  increasingly.  Conversely,  the 
American  engineer  is  using  more  ball  bearings  as 
the  supply  increases;  so  one  is  forced  to  the  conclu- 
sion that,  argue  as  you  may,  there  must  be  sound 
basis  in  fact  for  both  types  and  that  both  types  will 
continue  in  use.  Each  type  has  virtues  peculiar  to 
itself  and  each  has  also  faults  inherent  with  its  prin- 
ciple, so  that  for  some  uses  the  ball  bearing  is  prefer- 
able, when  all  things  are  considered,  and  for  other 
parts  the  roller  suits  conditions  best.  Nor  is  it  pos- 
sible to  draw  a  definite  line  between  their  spheres. 
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New  Willys-Knight 
Under  $1,200 

J.  H.  McDuffee  to  Boost  Sales 
and  Conduct  Dealers'  Edu- 
cational Campaign 

Touato,  O.,  May  1 1  —  .S>r  rial  Trlrgram 
—  A  Willys-Knight  car  to  sell  for  less 
than  $1,200  will  be  brought  out  shortly 
by  the  Willys-Knight  interests  of  the 
Willys-Overland  Co.  This  model  will  be 
a  new  car  throughout  and  will  be  the 
first  Knight-engine  car  to  be  marketed 
under  $1,400. 

Joseph  H.  McDuffee  has  been  ap- 
pointed general  representative  for  the 
Willys-Knight  interests  of  the  company 
and  will  devote  his  entire  time  and  at- 
tention to  promoting  the  sales  of  the  new 
car. 

McDuffee  will  call  upon  every  Willys- 
Overland  distributor  in  the  United  States 
and  through  personal  contact  with  the 
•1.000  or  more  dealers  will  promote  a 
campaign  of  education  relative  to  the 
mechanical  merits  and  technical  features 
of  Knight  engine  construction. 

The  decision  to  produce  such  a  car  and 
the  appointment  of  Mr.  McDuffee  to  the 
duties  of  familiarizing  the  dealers  who 
will  market  the  output  with  the  Knight 
"reasons — why"  is  the  latest  business 
stroke  of  John  N.  Willys  who  is  rapidly 
building  an  organization  made  up  en- 
tirely of  the  real  business  men  of  the  in- 
dustry. Mr.  McDuffee  managed  the  first 
automobile  retail  store  in  America  in 
New  York  during  1K98  and  has  been  con- 
tinuously identified  with  the  retail  end 
of  the  industry  ever  since. 

404  Cars  Shipped  May  10 

The  plans  for  Willys-Overland  and 
Willys-Knight  sales  campaigns  are  stag- 
gering in  their  proportions  and  the  pub- 
lic is  warranted  in  expecting  President 
Willys  to  further  sensationalize  the  in- 
dustry. Four  hundred  and  four  Over- 
land cars  were  shipped  May  10,  which 
surpasses  the  greatest  single  previous 
Overland  day's  shipment  hy  nearly  100 
cars.  The  present  week  will  exceed  1,800 
cars  shipped. 

Page  Takes  Mitchell — Houpt  Now 
Hudson  Agent 

Nrw  York  City,  May  11— Several 
changes  of  importance  have  been  made 
in  the  dealership  situation  in  this  city. 
Carl  H.  Page  has  formed  the  Carl  H. 
Page  Motors  Co.  and  hv  nken  over  the 
Mitchell  agency,  until  now  held  by  Harry 
S.  Houpt,  Inc.  Houpt,  in  turn,  has  taken 
the  Hudson  agency,  until  now  held  by  the 
A.  Elliott  Ranney  Co.  General  Manager 
S.  S.  Toback  of  the  Ranney  company, 
which  is  one  of  the  best  equipped  dealer- 
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ships  in  the  metropolis,  declines  to  state 
what  his  company  plans  to  do. 

Page,  who  will  cover  New  York  and 
Philadelphia,  with  headquarters  at  West 
59th  street  and  Broadway,  formerly  was 
the  Chalmers  dealer  here  until  the  agency 
became  a  branch.  He  has  lately  been  con- 
nected with  the  Owen  magnetic-drive  car, 
made  by  Ray  M.  Owen,  who  recently 
bought  an  interest  in  the  Houpt  com- 
pany. 

Jeffery,  Lewin  and  Meriheina 
Saved  from  Lusitania 

New  York  City  May  11— Charles  T. 
Jeffery.  president  of  the  Thomas  B.  Jef- 
fery Co.,  Guy  F.  Lewin,  who  recently 
closed  for  the  representation  in  London 
of  several  American  cars,  and  William 
Meriheina,  bound  for  South  Africa  in  the 
interests  of  the  General  Motors  Export 
Co..  were  rescued  when  the  Lusitania 
was  sunk  last  Friday. 

Mr.  Jeffery  was  on  his  way  to  England 
in  connection  with  contracts  with  the 
allied  nations  for  war  trucks.  Meriheina 
was  recently  appointed  South  African 
service  representative  of  the  General  Mo- 
tors Export  Co.  and  was  bound  for  that 
country,  where  he  was  to  devote  his  time 
chiefly  to  the  demonstration  of  the  igni- 
tion and  self-starting  features  on  the 
company's  cars.  Prior  to  his  appoint- 
ment, Meriheina  had  been  with  the  New 
York  City  Buick  branch  for  the  past  5 
years. 

Pietranloni.  of  Porto  Rico,  in  New  York 
New  York  City.  May  10— R.  M.  Pie- 
trantoni,  of  San  Juan,  Porto  Rico,  mem- 
ber of  Pietrantoni  &  Sojo,  a  large  auto- 
mobile house  in  Porto  Rico,  is  now  in 
this  city. 

Humphrey  Chalmers— Owen  a 
Director 

Detroit,  Mich.,  May  7— S.  H.  Hum- 
phrey, recently  appointed  works  manager 
of  the  Chalmers  Motor  Co.,  has  been 
elected  vice-president  in  charge  of  manu- 
facturing. Percy  Owen,  general  sales 
manager  of  the  company,  was  elected  a 
member  of  the  board  of  directors.  The 
company  has  appointed  L.  F.  Johnson  as 
assistant  district  supervisor,  with  head- 
quarters in  Atlanta,  Ga.  Mr.  Johnson 
was  formerly  a  district  manager  for  the 
Willys-Overland  Co.,  Toledo,  O. 

Laycock  Sails  for  England 

New  York  City-,  May  10 — Arthur  M. 
Laycock,  chief  engineer  of  the  Sheldon 
Axle  &  Spring  Co.,  Wilkes-Barre,  Pa- 
sailed  for  England  Saturday  to  represent 
his  company  in  connection  with  business 
affairs.  Mr.  Laycock  has  spent  consider- 
able time  abroad  during  the  past  6 
months. 
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S.G.V.  Assets  To  Be 
Sold  May  27 

Receiver's  Petition  for  Order 
To  Sell  Granted  Industry's 
Prosperity  One  Reason 

Readinc,  Pa.,  May  7 — The  assets  of  the 
S.  G.  V.  Co.,  of  this  city,  will  be  sold  at 
public  sale  on  Thursday.  May  27,  at  1::J0 
p.m.,  and  thereafter  from  day  to  day 
until  all  the  property  is  sold.  Judge  G. 
A.  Endlich  has  granted  the  petition  of 
R.  E.  Graham,  receiver  for  the  company, 
for  an  order  to  sell  the  assets. 

Mr.  Graham  states  that  he  has  been 
unable  to  sell  the  plant.  In  asking  for 
an  order  of  sale  he  states  that  at  this 
time  there  is  an  improvement  in  the  con- 
dition of  the  automobile  trade  and  that 
he  thinks  it  to  the  best  interests  of  the 
creditors  and  stockholders  that  the  assets 
be  sold  at  public  sale,  especially  in  view 
of  the  fact  that  the  daily  rental  of  the 
building  in  which  the  business  is  being 
conducted  is  in  excess  of  $50. 

Maxwell  Preferred  Placed  on  7  Per 
Cent  Basis 

New  York  City,  May  12— The  direc- 
tors of  the  Maxwell  Motors  Co.  yester- 
day declared  an  initial  quarterly  divi- 
dend of  1  .'{-4  per  cent,  on  the  first  pre- 
ferred and  an  additional  payment  of  3-4 
of  1  per  cent,  on  account  of  accumulated 
dividends.  The  dividends  are  payable 
July  1,  to  stock  of  record  June  10.  Trans- 
fer books  do  not  close. 

The  company  has  outstanding  $12,279,- 
3112  first  preferred  7  per  cent,  cumulative 
stock,  $10,127,467  f>  per  cent,  non-cumu- 
lative second  preferred  stock,  and  $12.- 
778,05V  common  stock.  The  first  pre- 
ferred stock  has  been  cumulative  since 
January  1,  1913,  at  the  7  per  cent.  rate. 

It  is  estimated  that  the  net  balance  of 
earnings  for  the  current  year  will 
amount  to  about  $3,000,000  compared 
with  $1,505,000  in  the  1914  fiscal  year. 

18  Paige  Stockholders  Get  $17,500 
Monthly  Dividend 

Detroit,  Mich.,  May  11— Eighteen 
stockholders  of  the  Paige-Detroit  Motor 
Co.,  this  city,  have  received  $17,500,  their 
monthly  dividend,  which  is  at  the  rate  of 
an  annual  dividend  of  $210,000  on  a 
capita!  of  $250,000.  It  is  reported  that 
earnings  for  March  and  April  are  suffi- 
cient to  pay  all  dividends  for  the  re- 
mainder of  the  present  year. 

Mackenzie.  London  Publisher.  Here 

New  York  City.  May  12^John  Mac- 
kenzie, a  London  publisher  of  automobile 
and  motorcycle  magazines,  is  at  present 
in  this  country  investigating  manufac- 
turing conditions. 
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Packard's  April 
Sales  $3,047,811 

33  Per  Cent.  Gain  Over  April 
1914— Plant  To  Be  En- 
larged 5.7  Acres 

Detroit,  Mich.,  May  8 — The  total 
sales  of  passenger  cars,  trucks  and  parts 
of  the  Packard  Motor  Car  Co.  during 
April  totaled  $3,047,811,  as  compared 
with  $2,260,150  in  April,  1914.  It  was 
the  biggest  month  in  the  company's  his- 
tory and  indications  are  that  May  will 
also  be  a  banner  month. 

Extensions  to  the  plant  of  the  company 
cither  in  course  of  construction  or  to  be 
started  represent  a  total  outlay  of  more 
than  $200,000,  and  when  completed  will 
provide  the  concern  with  43.7  acres  of 
floor  space,  as  compared  with  38,  which 
was  the  total  before  the  factory  expan- 
sions were  started. 

It  was  decided  that  in  order  to  manu- 
facture sufficient  wheels,  a  new  building, 
n>  by  393  feet,  should  be  erected.  It  is 
now  in  course  of  construction,  and  in 
addition  to  the  wheel  machine  and  wheel 
paint  departments  it  will  contain  im- 
proved dry  kilns  capable  of  drying  the 
material  for  400  wheels  daily. 

A  new  six-story  building,  60  by  400 
feet,  which  will  have  special  machinery 
to  be  used  in  the  machining  of  chassis 
parts,  will  be  erected  on  the  site  now 
occupied  by  one  of  the  original  factory 
buildings,  put  up  12  years  ago.  It  will  be 
of  the  flat  slab  type  of  reinforced  con- 
crete with  special  two-way  reinforcing, 
and  when  completed  will  be  one  of  the 
most  unique  factory  structures  in  the 
country. 

A  one-story  heavy  steel  structure,  180 
by  240  feet,  will  be  added  to  the  truck 
shops.  The  roof  trusses  will  be  designed 
to  permit  heavy  overhead  trolleys  of  suffi- 
cient strength  to  carry  a  completed  truck. 

The  extra  pressure  on  the  forge  de- 
partment has  required  that  the  manufac- 
turing dies  be  moved  in  a  building  spe- 
cially built  for  that  purpose.  This  struc- 
ture, 26  by  144  feet,  is  equipped  with  a 
complete  trolley  system  for  handling  the 
dies,  and  the  storage  racks  are  built  of 
heavy  structural  steel  and  arranged  in 
the  manner  of  an  amphitheater. 

Pittsburgh  Model  Engine  Co.  Has 
High-Speed  Six 

Pittsburgh,  Pa.,  May  10— The  Pitts- 
burgh Model  Engine  Co.,  this  city,  has 
brought  out  a  six-cylinder,  L-head  block 
motor  3  by  5.  with  a  piston  displacement 
of  212  cubic  inches  and  a  stroke-bore 
ratio  of  1  2-3  to  1.  Light  reciprocating 
parts  are  a  feature  and  the  entire  three- 
point  power  plant  complete  with  three- 
»peed  gears«t  weighs  only  450  pounds, 
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the  motor  itself  weighing  but  350,  with 
bell  housing. 

Compactness  is  characteristic,  the 
overall  length  of  the  cylinder  block  along 
the  center  line  of  the  valves  being  only 
27  inches.  Valves,  ignition  system  and 
water  pump  are  on  the  left  and  the  car- 
bureter is  on  the  right,  being  closely  con- 
nected to  the  cylinder  hlock  so  that  the 
gases  pass  through  the  water  space  be- 
tween the  two  center  cylinders.  Valves 
have  ;t0-degree  seats  and  are  1  5-8  inches 
in  diameter  with  1  3-8  clear  openings. 
Crankshaft  is  a  three-bearing  type  1  3-4 
inches  in  diameter  and  camshaft  also  has 
three  bearings,  being  1  inch  in  section. 
Cast  iron  pistons  with  three  eccentric 
rings  actuated  by  9-inch  connecting-rods, 
the  lower  bearing  being  1  3-4  inches  in 
diameter  and  2  inches  long.  Timing 
gears  are  helically  cut  and  run  in  oil. 

Oiling  is  an  important  feature,  the 
standard  plunger  pump,  constant  level 
splash  type  being  used  with  individual 
troughs  for  the  connecting-rods  and,  in 
addition,  the  space  around  the  camshaft 
is  filled  with  oil  under  pressure,  this  giv- 
ing positive  lubrication  and  promoting 
quietness  of  operation. 

The  motor  is  designed  for  all  makes 
of  single  or  double  unit  electric  starting 
and  lighting  systems  and  is  made  with 
either  cone  or  multiple  disk  clutch  and 
for  magneto  or  battery  coil  ignition. 

The  maker  claims  that  tests  show 
45  1-2  horsepower  at  2,150  r.p.m.,  39 
horsepower  at  1,600  r.p.m.  and  26  horse- 
power at  1,000  r.p.m. 

Hupp  Turns  Down 
900  Orders 

All    1915    Cars    Sold— April 
Record  Month — 25' ;  Gain 
for  Fiscal  Year 

Detroit,  Mich.,  May  8— During  the 
last  10  days  the  Hupp  Motor  Car  Co.  has 
turned  down  nearly  900  orders  for  its 
1915  cars  owing  to  the  fact  that  the  en- 
tire production  has  been  completed  and 
sold. 

The  month  of  April  was  the  biggest 
April  since  the  organization  of  the  com- 
pany, being  about  15  per  cent,  better 
than  the  corresponding  month  in  1914, 
which  was  a  record  breaker. 

The  business  for  the  entire  fiscal  year 
will  show  about  25  per  cent,  increase 
over  1914. 

At  the  present  time  there  are  about 
1,200  men  on  the  payroll. 

Simpson  Is  Manufacturing  Manager  of 
Hupp  Motor  Car  Co. 

Detroit.  Mich.,  May  7 — Howard 
Simpson  has  been  appointed  manufac- 
turing manager  of  the  Hupp  Motor  Car 
Co.  He  was  formerly  with  the  Chalmers 
Motor  Co. 
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Studebaker  Breaks 
All  Records 

War  Orders  Alone  Were  $17.- 
000,000  in  1914 -April  Best 
Month  for  Car  Sales 

South  Bend.  Ind..  May  10 — Business 
and  profits  in  the  current  fiscal  year  of 
the  Studehaker  Corp.  are  by  far  the  lar- 
gest in  the  corporation's  history.  War 
orders  received  late  last  year  were  around 
$17,000,000  and  a  large  part  of  that  busi- 
ness was  carried  into  the  current  year. 
During  the  present  year  it  is  reported 
that  additional  orders  have  been  received 
from  Great  Britain  and  France  for  auto- 
mobiles, wagons  and  harness,  the  esti- 
mated value  of  which  ranged  from 
$3,000,000  to  $5,000,000.  Besides  domes- 
tic business  in  the  current  season  has 
been  running  large. 

Never  in  its  history  has  it  had  a  month 
to  compare  with  the  one  just  closed. 
April  marks  high  tide  for  the  automobile, 
all  sales  records  being  smashed. 

One  interesting  fact  displayed  by  the 
sales  sheet  of  the  corporation  is  the  in- 
crease of  the  sales  of  sixes  over  fours. 

Enlargements  of  the  plants  are  now  be- 
ing made  so  that  production  for  the  sea- 
son of  1916  can  easily  take  care  of  60,000 
machines. 

As  evidence  of  the  general  automobile 
prosperity,  the  Chicago  branch  of  the 
Studebaker  Corp.  has  just  closed  the  big- 
gest month  in  its  history.  In  April  828 
cars  were  sold  in  that  city  alone. 

Todd  Buys  Sta-Rite  Part* 

Detroit,  Mich.,  May  11 — Charles  I). 
Todd  has  purchased  for  $500  the  per- 
sonal property  consisting  of  machinery, 
etc.,  of  the  bankrupt  Sta-Rite  Corp., 
Utica,  Mich.,  which  made  the  Sta-Rite 
carbureter. 

Hayes  Annual  Banquet — Business 
25%  Better  than  1914 

Detroit,  Mich.,  May  10— The  second 
annual  banquet  given  by  the  Hayes  Mfg. 
Co.,  to  the  heads  of  its  different  depart- 
ments, took  place  at  the  Hotel  Cadillac, 
with  about  seventy  Hayes  men  and  some 
invited  guests  present.  D.  K.  Stephens, 
factory  accountant,  presided  and  among 
those  present  were:  H.  J.  Hayes,  presi- 
dent; H.  L.  Bill,  general  manager;  E.  D. 
Emmons,  sales  manager;  E.  D.  Carrow, 
treasurer;  H.  R.  Deering,  superintend- 
ent; C.  E.  Drum,  factory  manager;  J.  J. 
McClintock,  storekeeper;  Hal  H.  Smith, 
a  director;  C.  E.  Colton,  former  assis- 
tant sales  manager;  F.  B.  Everitt,  for- 
mer manager  body  works. 

At  the  present  time  about  900  men  are 
employed  in  the  Detroit  plant  and  about 
350  in  Ionia.  April  business  was  26  per 
cent,  ahead  of  last  year's  April. 
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Advertising  Opens 
S.  A.  Markets 

Must  Be  Constant — Early  Sales 
of  American  Cars  at  Exor- 
bitant Prices  a  Handicap 

New  York  City,  May  7 — Some  of  the 
handirapB  which  American  automobile 
manufacturers  at  present  endeavoring  to 
develop  South  American  business  have 
to  overcome,  are  brought  out  by  R. 
C.  Tort,  a  representative  of  Argentina  in 
this  city.  Mr.  Tort  refer*  to  the  early 
sale  of  American  cars  in  South  America 
when  unreasonably  high  prices  were 
charged  for  them.  He  cites  cars  that 
sold  in  this  country  at  $1,250,  which  were 
sold  in  the  Argentine  at  $2,000  and  as 
hijjh  as  $2,500.  There  was  literally  no 
reason  for  this  added  price  because  the 
duty  of  25  per  cent,  plus  10  per  cent,  cus- 
tom house  duties  brought  the  total  price 
up  to  less  than  $1,700,  but  on  top  of  this 
$800  was  added. 

One  of  the  difficulties  with  some 
American  concerns  at  present  working 
on  the  South  American  market  is  that 
their  advertising  campaigns  are  not  con- 
secutive. Mr.  Tort  cites  how  necessary 
it  is  in  the  United  States  to  have  a  con- 
stant advertising  campaign,  and  claims 
that  in  order  to  reach  the  South  Ameri- 
can market  it  is  necessary  to  have  a  simi- 
lar campaign  and  to  carry  in  the 
advertisements  the  real  truth  about  the 
vehicles.  The  characteristics  of  each  car 
he  thinks  should  be  carefully  outlined  so 
that  buyers  will  have  some  material  upon 
which  to  reason  as  to  the  suitability  of 
such  a  car  for  them.  He  cites  that  to- 
day the  term  "coffey-pot"  is  heard  in 
parts  of  Argentine  as  applied  to  some  of 
the  early  American  cars  that  flooded  the 
market  there. 

The  South  American  buyer,  particu- 
larly in  Argentine,  is  entirely  familiar 
with  a  score  or  more  makes  of  European 
cars  which  have  been  in  the  country  for 
many  years  and  from  these  he  has  ob- 
tained his  earliest  knowledge  as  to  the 
performance  of  a  car  for  a  given  price. 

Goodyear  Sales  Conference  To  Be 
Held  on  Coast 

San  Francisco,  Cal,  May  8 — With 
the  arrival  in  San  Francisco  of  F.  A. 
Osterloh,  sales  manager  of  the  Goodyear 
Tire  &  Rubber  Co.,  plans  are  being  ar- 
ranged to  hold  the  annual  Goodyear  con- 
ference for  1915  here  instead  of  at  the 
Akron  factory. 


continue  for  the  next  5  or  6  weeks.  This 
year  the  Packard  Motor  Car  Co.  has  de- 
parted from  its  former  custom  of  having 
only  one  general  convention.  It  has  been 
found  a  better  policy  to  gather  only  a 
small  number  of  dealers  at  a  time,  a 
dozen  or  so,  and  to  have  them  come  from 
various  sections  of  the  country,  instead 
of  from  the  same  state  or  section  only. 
In  this  way  the  dealer  or  distributor  can 
be  given  better  attention  and  in  a  more 
personal  way.  The  representatives  who 
have  been  here  the  past  week  expressed 
themselves  as  confident  that  the  automo- 
bile business  will  continue  prospering 

Sella  63  Fords  in  1  Day 

Winnipeg,  Man.,  May  8— The  Ford 
branch  in  this  city  recently  sold  sixty- 
three  cars  in  a  single  day.  This  number 
represents  orders  that  actually  came  in 
for  immediate  delivery  to  Manitoba  deal- 
era  under  the  local  branch.  Mr.  Mal- 
colmson,  branch  manager,  thought  his 
record  of  last  week  of  twenty-five  sales 
in  1  day  would  stand  for  some  time,  but 
it  has  been  eclipsed.  Sales  in  this  city 
during  the  month  of  March  show  an  in- 
crease of  slightly  more  than  100  per 
cent,  over  the  same  month  in  1914. 

Melhuiah  Join*  Midglev  Tire 

Lancaster,  O.,  May  10— W.  F.  Mel- 
huish,  who  will  be  remembered  as  sales 
manager  of  the  Royal  Tourist  and  the 
Croxton-Keeton  for  several  years  in  the 
past,  is  now  identified  with  the  Midgley 
Tire  and  Rubber  Co.  as  general  represen 
tative. 


Detroit,  MICH.,  May  H— The  first  two 
convention^'  of  Packard  dealers  and  di« 
tributor«  were  held  last  week  pnd  will 


la  Superintendent  of  Standard 

Detroit,  Mich.,  May  10— C.  C.  Kriede- 
man  has  been  appointed  superintendent 
of  the  Standard  Motor  Truck  Co.,  manu- 
facturer of  the  Standard  truck  in  De- 
troit. 

Bender  Goes  to  Overland 

Toleio,  O.,  May  10— John  L.  Bender, 
formerly  of  Timken-Detroit  Axle  Co.,  and 
American  Ball  Bearing  Co  ,  and  recently 
sales  manager  of  Grant-Lees  Gear  Co., 
Cleveland,  has  been  appointed  distributor 
of  the  Overland  product  in  central  Penn- 
sylvania. Bender  has  acted  as  district 
manager  in  central  Pennsylvania  for  the 
past  year.  He  will  take  headquarters  at 
Altoona. 

Van  Speedometer  on  1916  King 

Detroit,  Mich..  May  7— The  Cutting, 
Armstrong  &  Smith  Co.,  Michigan  rep- 
resentatives for  the  Van  Sicklen  speed- 
ometer, have  closed  a  contract  with  the 
King  Motor  Car  Co.  for  its  1916  equip- 
ment. The  company  has  received  an  or- 
der from  London,  England,  for  forty-five 
more  eights,  making  236  cars  shipped  to 
London  in  « 


7,686  Cal.  Registra- 
tions in  April 

Revenue  for  Less  Than  4 
Months  Is  $325,074  Above 
Total  for  1914 

Sacramento,  Cal.,  May  7— Automo- 
bile registrations  in  California  for  the 
month  of  April  total  7,686  cars,  accord- 
ing to  the  figures  issued  at  the  state 
motor  vehicle  department.  The  total, 
however,  is  not  entirely  for  new  cars  but 
includes  the  registration  of  quite  a  num- 
ber of  old  cars  on  which  lax  owners  had 
not  paid  the  registration  tax. 

march  Arnu. 


 ••    74  5   ■  .i 

  '•">■'  

Otrrluml    720   S2» 

Max  wen    »7»   J»i 

!>o.l»c«    W  

i-a.lill:,.-    263   Z»l 

Rro   f M 

Mil.  hell    tIS 

ilutmioliili-    Hi 

Chiilmera    1°* 

J«-nVr>   

Mu.lw.1.   SO 

Mt'tx   ...............  4i 

1**^  K'»  I   •   »i> 

Oakland    70 

KIM.-I  Kar    6S 

OMnnobilr    r.4 

Franklin    St 

I^HOmuliilr    34 

I'a.kard    IT 

-Arrow  :« 

Trading  during  the  closing-  weeks  of 
April  in  San  Francisco  and,  in  fact, 
throughout  the  northern  California  dis- 
trict was  not  as  brisk  as  at  the  opening 
of  the  month  because  of  inclement 
weather.  In  the  southern  portion  of  the 
state  dealers  are  reporting  a  good  meas- 
ure of  activity,  especially  in  the  medium- 
priced  lines. 

As  the  registrations  show,  the  eight- 
cylinder  Cadillac  is  making  a  most  favor- 
able impression  in  all  parts  of  the  state 
and  the  California  representative  is  ex- 
periencing difficulty  in  securing;  the  cars 
fast  enough  to  make  deliveries. 

The  two  Ford  assembling  plants  in 
California  are  working  to  capacity  and 
the  cars  turned  out  are  being  picked  up 
quickly  by  a  metropolitan  demand  as 
well  as  a  call  from  the  country  districts. 

According  to  an  official  statement  is- 
sued by  the  the  state  treasurer  on  April 
19.  the  gross  revenue  from  the  1915  col- 
lection of  automobile,  motorcycle  and 
chauffeur  taxes  and  licenses  amounts  to 
$1,663,859.25.  This  covers  a  period  of  3 
months  and  19  days.  As  the  receipts  of 
the  motor  vehicle  division  during  1914 
were  $1,338,785.25,  the  1915  receipts  are 
already  $325,074  in  excess  of  the  pre- 
vious year's  returns.  This  big  increase 
with  more  than  eight  months  yet  to 
come  in,  is  not  due  entirely  to  the  greater 
number  of  machines  registered,  but  is 
accounted  for  largely  through  the  excess 
licenses  collected  under  the  McClure  dis- 
nlacement  method  of  rating  automobile 
ho 
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Texas  Wants  Light 
Motor  Trucks 

Improved   Roads    Open  Big 
Field  — Crop  Outlook  and 
Cotton  Prices  Excellent 

Austin,  Tex.,  May  6— One  of  the  sat- 
isfactory features  of  the  automobile 
trade  in  Texas  at  this  time  is  the  in- 
crease in  the  demand  for  delivery 
vehicles  of  the  lighter  type.  More  sales 
have  been  made  of  this  class  of  motor 
commercial  cars  during  the  last  2  months 
than  in  any  similar  period  of  the  history 
of  the  trade  in  this  state.  The  demand 
is  not  confined  to  the  larger  cities,  but 
extends  to  all  the  smaller  towns.  This 
is  particularly  true  of  the  more  pro- 
gressive and  growing  communities  of 
South  and  West  Texas.  The  fact  that 
the  street  paving  movement  during  the 
last  2  or  3  years  has  extended  to  almost 
every  town  in  the  state  of  5,000  popu- 
lation and  upwards  has  made  the  use  of 
the  motor  delivery  vehicle  a  very  desir- 
able feature  of  many  lines  of  business. 

The  motor  truck  trade  in  Texas  is  also 
unusually  good  and  it  promises  to  be  still 
better  later  on  in  the  year.  Crop  pros- 
pects are  excellent.  Heavy  and  timely 
rains  have  placed  the  ground  in  fine  con- 
dition for  planting.  The  temporary  de- 
pression that  existed  for  several  weeks 
during  the  late  fall  and  early  part  of 
winter,  due  to  the  drop  in  cotton  prices, 
is  no  longer  felt  to  any  marked  degree, 
even  in  the  recognized  cotton -growing 
territory  of  Texas.  Practically  all  of 
the  last  year's  cotton  crop  is  now  out  of 
the  hands  of  the  farmers  and  they  re- 
ceived prices  ranging  from  7  to  9  cents 
for  their  product.  Money  is  plentiful 
and  the  people  as  a  whole  are  prosperous. 

Auto   Parts   Reduces   Prices  on 
Accessories  to  Jobbers 

Providence.  R.  I.,  May  8 — The  Auto 
Parts  Co.,  this  city,  has  reduced  jobbers' 
prices  50  per  cent,  on  its  muffler  cut-out, 
valve  stem  adjusters  and  tire  grip  sets. 
A  reduction  of  one-third  was  made  on 
coil  box  switch  keys  and  -10  per  cent, 
on  rear  number  holders.  These  prices 
apply  to  lots  of  100,  and  in  cases  where 
jobbers  have  stocks  on  hand  the  discount 
on  the  stock  will  be  given  in  additional 
merchandise,  but  applies  only  to  mer- 
chandise bought  this  year. 

  i 

Chicago  Wants  Wheel  Tax  Back 
Chicago,  III.,  May  11— After  fight- 
ing for  years  to  have  its  wheel  tax  re- 
moved Chicago  has  now  decided,  after 
the  tax  has  been  declared  unconsti- 
tutional, that  it  wants  it  to  be  enforced 
again  because  of  the  money  coming  from 


the  wheel  tax  being  used  for  street  im- 
provements. The  Chicago  Motor  Club  in 
a  recent  ballot  of  its  members  as  to 
whether  they  were  in  favor  of  the  wheel 
tax  voted  !»5  per  cent,  in  favor  of  an 
amendment  to  the  present  motor  vehicle 
law  reinstating  the  wheel  tax  in  Illi- 
nois cities.  Four  other  motoring  organi- 
zations in  this  city  have  passed  similar 
resolutions. 

Juergena  Goes  to  Chicago 

Fremont,  O.,  May  10 — Theodore 
Juergens  will  sever  his  connection  with 
the  Lauth-Juergens  Motor  Car  Co.,  this 
city,  and  go  to  Chicago,  where  he  will 
become  its  selling  agent.  The  plant  has 
a  number  of  orders,  including  a  100- 
truck  order  from  Europe. 

C.  S.  l~  Committee  Extends  Time  on  Pay- 
ment of  Assessments 

New  York  City,  May  12— The  reor- 
ganization committee  of  the  United 
States  Light  &  Heating  Co.  has  ex- 
tended the  time  for  payment  of  assess- 
merits,  which  expired  on  May  5,  for  a 
further  period,  and  announces  that  to 
date  about  80  per  cent,  of  the  21,131 
shares  of  preferred  stock  have  paid  $15 
a  share  assessment  and  nearly  fifi  per 
cent,  of  the  (52,559  shares  of  common 
have  met  the  $2.50  a  share  assessment. 
The  amount  received  to  date  on  the  pre- 
ferred stock  totals  about  $250,000  and 
on  the  common  more  than  $100,000,  or  a 
combined  total  of  74  per  cent. 

Inness  Takes  Charge  of  Chase  Phila- 
delphia Branch 

Philadelphia.  Pa..  May  8— J.  A.  In- 
ness, a  Chase  representative  in  the  earlier 
days,  and  who  for  the  past  2  years  has 
been  in  charge  of  the  motor  truck  depart- 
ment of  the  Chicago  Pneumatic  Tool  Co. 
in  the  Philadelphia  territory,  has  as- 
sumed the  management  of  the  Chase 
Motor  Truck  Co.'s  branch,  succeeding  A. 
E.  Fisler.  Extensive  improvements  will 
be  made  at  the  Philadelphia  branch,  a 
complete  service  station  will  be  installed 
und  all  the  territory  comprising  Eastern 
Pennsylvania,  New  Jersey,  Delaware, 
Maryland  and  District  of  Columbia  will 
be  hereafter  served  by  the  Philadelphia 
Chase  organization. 

F.  B.  Porter  has  been  appointed  export 
manager  of  the  company.  J.  B.  Sperry, 
formerly  with  the  Federal  truck  and 
Briggs-Detroiter  companies,  also  has 
joined  the  Chase  organization. 

Kusscl  Factory  Additions 
Detroit.  Mich.,  May  12 — The  Russel 
Motor  Axle  Co.,  North  Detroit,  recently 
broke  ground  for  a  new  concrete  build- 
ing 120  hy  30  feet,  this  being  the  first 
of  four  units  of  the  same  size  the  com- 
pany proposes  to  erect. 


Employer  of  Driver 
Responsible 

Court  Holds  Driver  Agent  of 
Baker  Co.,  Though  Driv- 
ing for  Car  Owner 

Cleveland,  O.,  May  5 — According  to 
a  ruling  of  the  Court  of  Common  Pleas 
of  Cuyahoga  County,  Ohio,  a  garage 
owner  is  held  responsible  for  accidents 
to  the  owner  of  a  car,  or  to  third  par- 
ties who  may  be  injured,  in  consequence 
of  the  carelessness  of  a  hired  driver  in 
the  employ  of  the  garage. 

This  decision  was  handed  down  in  the 
suit  of  Jones  vs.  Baker  Motor  Vehicle 
Co.,  and  it  appeared  from  the  evidence 
that  Mrs.  Jones  was  the  owner  of  a  car 
which  was  kept  by  the  Baker  company  in 
its  garage  as  a  boarder  in  the  usual  way. 
Upon  her  call  the  Baker  company  was  in 
the  hBbit  of  furnishing  her  with  a  driver 
at  a  fixed  rate  per  hour,  and  such  driver 
was  instructed  by  the  Baker  company  to 
drive  as  directed  by  the  owner  while  out 
with  the  car.  It  appeared  further  that 
while  such  an  employee  of  the  Baker  com- 
pany was  driving  Mrs.  Jones  one  evening 
about  dark  and  in  a  drizzling  rain  the 
electric  ran  into  a  dirt  wagon  standing 
by  the  roadside  with  no  light  upon  it 
Mrs.  Jones  claimed  injury  as  a  result  of 
the  collision  and  the  court  charged  the 
jury  that,  as  a  matter  of  law,  the  driver 
of  the  car  was,  at  the  time  of  the  acci- 
dent, the  agent  and  servant  of  the  Baker 
company  and  that  if  the  company  had 
not  exercised  due  care  in  the  selection  of 
a  careful  driver,  or  if  the  driver  were 
negligent,  and  such  negligence  caused  the 
accident,  the  company  was  liable. 

The  ruling  in  the  case  is  the  first  of 
its  particular  kind  and  is  of  great  im- 
portance to  the  retail  branch  of  the  in- 
dustry in  the  event  it  is  sustained  by  the 
higher  courts. 

Re-Elect  Allis-Chalmers  Directors 

Milwaukee,  Wis..  May  6— The  present 
directors  of  the  Allis-Chalmers  Mfg.  Co., 
this  city,  were  re-elected  at  the  annual 
meeting  of  the  stockholders  at  Wilming- 
ton, Del. 

The  directors  arc:  J.  H.  McClement 
of  New  York,  chairman ;  Gen.  O.  H.  Falk, 
O.  C.  Fuller.  J.  D.  Mortimer.  Gustave 
Pabst  and  Fred  Vogel.  Jr..  of  Milwaukee; 
Max  Pam  and  F.  O.  Wetmore  of  Chicago; 
A.  W.  Butler.  Arthur  Coppell,  C.  W.  Cox. 
O.  L.  Gubelman,  R.  G.  Hutihins,  Jr.,  and 
W.  C.  Potter  of  New  York,  and  J.  P.  Win- 
chester of  Wilmington.  Messrs.  McCle- 
ment. Falk,  Mortimer,  Fuller,  Pabst, 
Vogel,  Pam  and  Wetmore  are  directors 
elected  by  holders  of  preferred  stock  and 
the  others  are  elected  by  holders  of  com- 
mon stock. 
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40  Cents  Per  H.  P. 
in  California 

New  Schedule,  If  Adopted, 
Will  Do  Away  with 
Blanket  System 

Sacramento,  Cal.,  May  7 — Unless 
there  is  some  slip  during  the  present  ses- 
sion of  the  Rtate  legislature,  the  state 
automobile  registration  act  will  be  so 
amended  that  a  fixed  registration  fee 
based  on  40  cents  per  horsepower  S.  A.  E. 
rating  will  be  adopted.  Under  the  pres- 
ent law  automobiles  are  taxed  under  a 
blanket  rating  covering  of  from  10  to  20, 
■JO  to  U0,  etc.,  horsepower.  The  adoption 
of  this  schedule  will  give  California  as 
high  a  registration  fee  as  any  state  in 
the  Union. 

New  Traffic  Laws  for  New  Jersey 

NEWARK.  N.  J..  May  6 — New  traffic 
laws  went  into  effect  in  New  Jersey  to- 
day. Owners  of  vehicles,  both  horse- 
drawn  and  motor-driven,  together  with 
pedestrians,  street  cars  and  bicycle's  are 
included  within  their  scope. 

The  new  law  was  drawn  up  as  a  result 
of  a  report  submitted  to  Governor  Fielder 
by  a  special  committee  appointed  by  him 
to  consider  the  subject.  This  committee 
was  composed  of  the  then  motor  vehicle 
commissioner,  Job  H.  I.ippincott,  chair- 
man ;  A.  V.  Hamburg,  president  of  the 
Board  of  Trade  in  Newark,  and  G.  B. 
I.e  Barre,  commissioner  of  public  safety 
of  Trenton.  The  new  law  does  away  with 
a  mass  of  conflicting  and  contradictory 
local  ordinances  that  were  a  bane  alike 
to  the  driver  of  the  automobile  and  the 
horse  vehicle. 

One  of  the  features  of  the  new  rules 
is  the  legal  definition  of  who  has  the 
right-of-way  at  intersecting  streets  not 
operated  by  traffic  officers.  The  right-of- 
way  at  such  points  is  given  to  the  driver 
of  the  vehicle  on  the  right.  The  law  also 
regulates  the  speed  of  horse  vehicles, 
trolley  cars  and  other  conveyances,  but 
does  not  uttempt  to  change  the  present 
automobile  speed,  already  rovered  by  the 
motor  vehicle  act. 

Some  of  the  salient  features  of  the 
regulations  applying  to  all  roads  con- 
cerning stopping,  turning,  pussing  and 
crossing  follow: 

Headlight  Glare  Eliminated 

Headlight  glare  is  to  be  eliminated. 
Dimmers  on  electric  headlight*  are  not 
sufficient.  Particular  emphasis  is  laid  in 
the  new  rules  on  the  fact  that  all  devices 
to  do  away  with  dazzling  headlights  must 
be  permanent  in  their  character  and  must 
not  be  under  the  control  of  the  driver. 
The  rules  apply  to  vehicles,  no  mutter 
whether  in  the  city  or  in  the  country,  and 
irrespective  of  whether  they  are  licenced 


in  this  (New  Jersey)  or  in  some  neigh- 
boring state. 

Every  driver  or  operator  of  any  vehicle 
following  any  street  car,  when  passing 
such  street  car  when  it  is  stopped  to  take 
on  or  discharge  passengers,  shall  keep  at 
least  8  feet  from  the  right-hand  running 
board  or  low  step  of  such  car. 

It  shall  be  unlawful  for  any  person  to 
hitch  or  leave  standing,  or  to  cause  or 
permit  to  be  hitched  or  left  standing,  any 
animal,  or  to  leave  standing  any  vehicle 
or  animal  in  or  upon  any  public  street 
within  10  feet  of  a  fire  hydrant,  unless 
such  animal  is  in  charge  of  some  person 
capable  of  driving  the  same,  or  unless 
such  vehicle  is  in  charge  of  some  person 
capable  of  driving  or  operating  the  same. 

No  vehicle  shall  stop  or  stand  within 
the  intersection  of  any  cross  street,  nor 
within  10  feet  of  any  cross  walk  or  street 
crossing. 

No  vehicle  shall  travel  at  a  greater 
speed  than  6  miles  an  hour  when  passing 
or  approaching  a  schoolhouse,  provided 
signs  easily  visible  have  been  placed  on 
the  highway  indicating  such  approach. 

Any  person  crossing  a  street  at  any 
place  other  than  the  crosswalk  shall  do 
so  at  his  own  risk.  Nothing  in  this  regu- 
lation, however,  shall  relieve  the  drivers 
of  vehicles  from  being  constantly  vigi- 
lant, exercising  all  reasonable  care  to 
avoid  injuring  either  persons  or  property. 

159  Violations  of  Pennsylvania  Law 

Harkisblkg.  Pa..  May  3 — A  statement 
of  the  fines  collected  for  violation  of  the 
automobile  law  in  11*14  shows  159  viola- 
tions in  the  several  counties  of  the  state 
with  total  fines  collected  amounting  to 
$1«.I,8.M.K<>.  Of  this  amount  $16,242.48 
was  paid  to  city,  borough  or  township 
treasurer,  $3.(311.41. 

The  violations  and  fines  collected  for 
each  were  as  follows:  Operating  when 
intoxicated,  $731;  operating  without  reg- 
istration, 5290;  operating  without  con- 
sent of  owner.  $64.41 ;  failure  to  sound 
horn,  $1,067;  failure  to  stop  when  sig- 
nalled, $30;  passing  car  discharging  pas- 
sengers, $702;  failure  to  display  badge, 
tag  or  lights,  $727;  violation  of  speed 
limit,  $16,242.48. 

Ix'ave  Cars  in  Street  30  Minutes 

Portland,  Ore..  May  8  -Judge  Steven- 
son, of  this  city,  has  handed  down  the 
opinion  in  the  municipal  court  that 
vehicles  may  stand  in  the  congested  dis- 
trict in  one  place  as  often  as  their  driv- 
ers may  wish,  provided  the  stay  is  not 
for  more  than  30  minutes. 

Dc.VER.  Dei...  May  S— The  Elgin  Motor 
Car  Corp.  has  been  incorporated  with  a 
capital  stock  of  $1  .OOO.OOO.  The  incor- 
porators are:  F.  R.  Hansell.  Philadel- 
phia: G.  H.  K.  Martin,  S.  C.  Seymour, 
Camden,  N.  J. 


Amendment  Cuts 
Pa.  License  Raise 

Change  Made  To  Make  In- 
crease Average  But  25  Per 
Cent.  Instead  of  50 

Harrisbcrg.  Pa..  May  6 — Automobile 
and  commercial  vehicle  license  rates  in 
Pennsylvania  will  be  only  increased  25 
per  cent.,  according  to  an  amendment  to 
the  Lipschutz  bill,  which  has  just  been 
passed  on  second  reading. 

The  amended  bill  provides  for  the  fol- 
lowing fees  for  pneumatic  tire  vehicles: 

Hor»«power  New  Rat**  Old  Rate* 

fmler  20    »«  fa 

e'roin  20  to  3T,   12  ln 

Krom       In    I'd  1  '. 

Over  Ml    SO  20 

FOR    SOLID    TIRE    MOTOR  VEHICLES 
Pou.id*  New  Rate*  Old  Rate* 

finlir  ••'<-■    IIO  t 

From  1,0*0  to  S.00«   15  M 

From  6,«i>0  lu  lo.iimi   no  is 

From  lo.nno  lu  |&,000   IS  20 

New  Insurance  Rates  in  Missouri 

St.  Louis,  Mo.,  May  7— As  a  result  of 
the  recently  enacted  Missouri  fire  insur- 
ance rating  law,  which  prohibits  rute- 
cutting,  automobile  owners  in  this  state 
henceforth  will  have  to  pay  about  50  per 
cent,  more  for  insurance  on  their  ma- 
chines. The  question  of  whether  auto- 
mobile fire  insurance  would  come  under 
the  provisions  of  the  new  rating  law, 
which  was  in  dispute  for  several  weeks, 
has  just  been  decided  in  the  affirmative 
by  the  State  Insurance  Commissioner. 

Thirty-five  insurance  companies  taking 
auto  risks  in  St.  Louis  already  have  filed 
their  rales  with  the  Insurance  Commis- 
sioner. These  rates  are  the  same  as  most 
companies  have  been  trying  to  maintain 
for  two  years,  hut  which  have  not  been 
in  force  because  of  the  common  practice 
of  agents  of  cutting  rates  to  get  the 
business. 

The  new  rates  will  be  $1.50  per  $100 
valuation  per  year  on  high-priced  cars; 
$1.75  per  $100  on  medium-priced  cars, 
and  $2  per  $100  valuation  on  low-priced 
cars.  The  new  schedule  became  effective 
this  week  and  it  is  believed  that  owing  to 
the  rigid  provisions  of  the  new  law  for 
the  maintenance  of  rates  no  insurance 
company  or  agent  will  attempt  rate-cut- 
ting. 

4.000  New  Cars  for  Colorado  in 
1915—20%  Gain 

Denver.  Col.  May  3— Colorado  prom 
ises  to  show  an  increase  this  year  of 
4.000  cars,  or  more  than  20  per  cent., 
over  the  1014  registration,  according  to 
an  estimate  made  by  Secretary  of  State 
Ramer.  Last  year  the  total  registration, 
including  dealers'  cars,  was  18,433,  and 
the  returns  received  thus  far  this  year 
have  reached  the  18.000  mark.  Denver's 
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Automobile  Exhibits  at  Exposition 

Occupy  80,000  Square  Feet  of  Space 

Accessory  Displays  Fill  2,000  Square  Feet  More  and 

'60,000  Feet  Held  in  Reserve— Also  60,000  Feet 

for  Motor  Trucks,  Latter  Is  Wholly  Unoccupied 


share  of  this  number  is  5,900.  On  ac- 
count of  heavy  snow  still  blocking  some 
of  the  mountain  passes,  the  returns  from 
several  of  the  outside  counties  are  com- 
ing in  rather  slow.  But  the  snow  is 
getting  out  of  the  way  a  little  faster 
this  year  than  it  did  last,  and  the  new 
system  of  starting  registration  Decem- 
ber 1  has  also  helped  to  bring  in  a  larger 
proportion  of  the  total  registration  than 
the  returns  showed  at  this  time  in"  1914. 
Secretary  Ramer  has  ordered"  a  total  of 
•22,700  license  tags  for  1915,  and  states 
that  this  number  represents  a  conserva- 
tive estimate  of  Colorado's  total  cars  for 
this  year,  according  to  reports  from 
county  officials  and  sales  predictions  from 
dealers. 

34,000  Cars  in  Ontario 

Toronto,  Ont.,  May  «.— Nearly  34,000 
cars  are  now  registered  in  Ontario, 
which  seems  amazing  for  only  one  prov- 
ince of  the  Dominion.  As  a  matter  of 
fact  the  Canadian  Ford  Company's  out- 
put of  30,000  cars  in  Ontario  for  this 
year  alone  will  be  more  than  half  as 
many  as  the  cars  of  all  makes  now  in 
Germany,  57,000,  and  a  third  as  many 
as  are  in  France,  90,000.  It  is  surprising 
to  note  that  there  are  three  times  as 
many  cars  in  use  in  Ontario  as  in  the 
entire  Russian  Empire  and  twice  as 
many  as  in  Austria.  Australian  regis- 
trations show  15,000  cars  owned  in  that 
country,  which  is  less  than  half  the  num- 
ber of  cars  owned  in  Ontario. 

Canada  Underwriters  Formed 

Toronto,  Ont..  May  8 — Writers  of 
automobile  insurance  in  Canada  met  in 
Toronto  last  week  and  formed  the  Auto- 
mobile Underwriters'  Assn.,  of  Canada. 
Practically  all  the  accident  insurance 
companies  were  represented.  The  asso- 
ciation proposes  to  revise  the  tariff  of 
automobile  insurance  premiums.  J.  J. 
Durance,  General  Accident  Insurance 
Co.,  was  appointed  president  of  the  asso- 
ciation, and  W.  H.  Cross,  secretary.  The 
association  will  have  offices  at  Toronto 
and  Montreal. 

Automobilists  Must  Dim  Headlights 

Baltimore.  Md..  May  8 — Cumberland, 
Md.,  has  issued  orders  that  all  motorists 
must  dim  the  lights  on  their  machines 
while  in  the  city  limits. 

Cartercar  Men  Form  New  Connections 
Detroit.  Mich.,  May  10 — George  Rea- 
son, manager  of  the  Detroit  branch  of 
the  Cartercar  company  ever  since  it  was 
started  about  9  years  ago,  has  taken 
over  the  Addison  Garage. 

L.  B.  F'ast,  who  had  charge  of  the  city 
sales  of  the  local  Cartercar  branch,  has 
taken  a  position  with  the  Oakland  Mo- 
tor Car  Co. 


San  Francisco,  Cal.,  May  «—  In 
the  Palace  of  Transportation  of  the 
Panama-Pacific  Exposition,  a  7-acre 
building,  is  an  automobile  exhibit  using 
about  S0,000  square  feet  of  space.  In 
addition,  there  are  2,500  square  feet  of 
accessory  displays  and  3,500  square  feet 
used  by  the  motorcycle  interests. 

Nearly  60,000  square  feet  is  still  held 
in  reserve  in  the  automobile  section  and 
there  also  is  a  motor  truck  building, 
with  60,000  square  feet,  which  is  wholly 
unoccupied. 

Blythe  H.  Henderson,  chief  of  exhibits 
of  the  transportation  palace,  left  yester- 
day for  the  East  to  interest  gasoline  and 
electric  car  manufacturers  in  filling  the 
large  amount  of  reserve  space. 

Most  of  the  exhibits  already  installed 
are  from  the  manufacturers.  In  a  few 
cases  San  Francisco  dealers  are  sharing 
in  the  expense  or  are  supplying  repre- 
sentatives. Several  dealers  are  carry- 
ing space  outright  but  hope  to  be  reim- 
bursed partially  by  the  factories  later. 

All  representatives  in  the  exhibits  re- 
port a  fair  interest,  which  they  say  is 
above  expectations  for  this  early  season 
of  the  exposition.  No  sales  are  closed 
on  the  grounds  on  account  of  the  pro- 
vision of  the  space  contract  which  re- 
quires a  25  per  cent,  bonus  to  the  ex- 


Carnegie   Engineering  Promoters 
Held  for  Mail  Fraud 

Kalamazoo.  Mich.,  May  7 — United 
States  officers  today  arrested  Robert  F. 
Norwalk,  vice-president  of  the  Carnegie 
Engineering  Co.,  of  New  York,  which  is 
supposed  to  have  been  making  the  Car- 
negie car,  but  which,  according  to  the 
post  office  authorities,  has  been  using  the 
mails  for  a  fraudulent  purpose. 

While  the  vice-president  of  the  com- 
pany was  being  arrested  here,  the  presi- 
dent.  William  J.  Bailey,  was  arrested  in 
New  York  for  the  same  reason. 

In  its  literature  the  company  adver- 
tised the  Carnegie  car  at  a  price  of  $595 
f.o.b.  Pittsburgh.  Pa.,  and  it  was  so 
worded  as  to  give  an  impression,  it  is 
claimed,  that  the  Carnegie  Steel  Co., 
Pittsburgh,  was  interested  in  the  mat- 
ter. By  the  clever  wording  of  the  letters 
and  advertising  matter,  the  engineering 
company,  it  is  claimed,  received  deposits 
from  a  very  large  number  of  dealers. 
Fifty  dollars  for  every  car  ordered  was 
generally  required  to  show  the  ftood  f-ith 


position  for  every  transfer  of  money 
within  the  exposition. 

The  price  of  space  is  $1.50  a  square 
foot,  which  is  complete  for  the  year. 
This  pays  not  only  for  rental,  but  for 
janitor  service,  lights  and  a  certain 
amount  of  decoration  of  the  automobile 
section  of  the  palace. 

This  decoration  includes  relief  maps  in 
the  upper  walls,  three  of  which— the 
Lincoln  Highway,  the  Meridian  High- 
way and  the  Trail  to  Sunset — are  done 
elaborately,  from  terminus  to  terminus, 
a  great  amount  of  adjacent  country  be- 
ing shown.  Ornamental  trees  also  are 
supplied  and  an  oiled  linoleum. 

The  most  ambitious  exhibit  is  by  the 
Ford  Motor  Co.,  which  has  a  miniature 
assembly  plant.  Eighteen  complete  cars 
arc  put  together  from  2  until  5  o'clock 
every  afternoon,  or  at  the  rate  of  one 
every  10  minutes.  These  are  moved 
along  in  the  assembly  processes  by  a 
conveyor  and  finally  are  driven  off  un- 
der their  own  power  to  a  parking  space 
outside. 

Awards  of  merit  arc  to  be  given  cars 
in  the  exhibits  in  the  fall  by  a  jury  of 
experts  to  be  named  later.  This  jury,  to 
be  composed  largely  of  members  of  the 
S.  A.  E.,  will  formulate  its  own  rules. 
Some  judges  have  already  been  chosen. 


of  the  dealer.  One  dealer  in  this  way 
made  a  deposit  of  $12250 — for  fifty  cars. 

When  interviewed  by  a  representative 
of  The  At  to  mobile,  Bailey,  who  is  out 
on  bail,  denied  this  and  stated  that  his 
contracts  called  for  demonstrator  cars  to 
be  ready  August  1.  This  he  said  would 
have  been  done.  Kalamazoo  agents  of 
the  company  are  now  endeavoring  to 
rush  a  finished  car  to  New  York  to  show 
at  the  trial  as  evidence  that  the  com- 
pany intended  to  deliver  cars. 

The  specific  instance  cited  by  the  gov- 
ernment is  an  intent  to  defraud  the 
Hudson-Phillips  Motor  Car  Co.,  St. 
Louis,  Mo. 

The  capital  stock  of  the  Carnegie  Engi- 
neering Co.  is  supposed  to  have  been 
$1 ,000,000.  Claims  were  made  that  it  had 
the  largest  automobile  plant  in  the  world, 
supposedly  in  Kalamazoo.  A  local  con- 
cern received  an  order  to  assemble  five 
cars  for  the  company,  but  last  week,  so 
the  report  goes,  the  engineering  company 
hud  to  relinquish  receipt  of  several  boxes 
of  parts,  owing  to  lack  of  funds  to  pay 
the  express  company's  charges. 
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17,084  Carloads  of  Automobiles 

Shipped  in  April— N.  A.  C.  C.  Meets 

Month's  Shipments  of  Cars  and  Trucks  Greatest  in 

History  of  the  Industry -Investigate  Jitney  Buses- 
Future  Seems  Assured— To  Encourage  Development 


Detroit,  Mich.,  May  5— Automobile 
shipments  for  April  of  this  year  were 
17,084  freight  carloads,  the  greatest  num- 
ber in  the  history  of  the  industry.  This 
fact  was  brought  out  at  the  meeting  of 
the  board  of  directors  of  the  National 
Automobile  Chamber  of  Commerce,  Inc., 
held  here  this  morning,  and  preceding 
the  opening  of  the  truck  convention.  In 
giving  these  record  shipment  figures  to 
the  meeting,  the  traffic  committee  report- 
ed that  this  number  was  an  increase  of 
nearly  25  per  cent,  over  April  of  last 
year,  when  14,122  carloads  of  motor 
vehicles  were  shipped. 

In  consequence  of  the  shipping  activ- 
ity of  the  past  few  months,  which  has  no 
parallel  in  the  industry's  history,  Wm.  E. 
Metzger,  chairman  of  the  traffic  commit- 
tee, stated  that  the  unprecedented  de- 
mand for  freight  cars  was  being  felt  by 
the  railroads,  which  have  asked  the 
manufacturers  to  use  every  effort  to  have 
the  special  automobile  cars  returned 
promptly. 

Among  other  matters,  the  N.  A.  C.  C. 
took  up  the  matter  of  jitney  buses  and 
is  investigating  them.  Their  future 
seems  assured  and  they  have  opened  up 
a  new  field  for  commercial  cars.  Ways 
and  means  of  encouraging  thus  field  and 
showing  up  just  what  the  buses  will 
really  do  were  discussed,  and  such  mat- 
ters as  insurance,  speed,  carrying  capac- 
ity and  other  considerations  of  vital  im- 
portance to  the  future  of  the  traffic  were 
referred  to  a  special  committee  appointed 
for  the  purpose. 

Various  reports  of  committees  on  good 
roads,  patents,  legislation  and  commer- 
cial vehicles  were  heard,  and  special  men- 
tion was  made  of  the  opening  up  of  the 


Yellowstone  Park  to  automobilists  Au- 
gust 1. 

The  meeting  was  held  here  in  order  to 
give  all  an  opportunity  to  attend  the 
truck  convention,  it  ordinarily  being  held 
in  New  York.  W.  C.  Leland  presided, 
and  others  in  attendance  were  Hugh 
Chalmers,  Alvan  Macauley,  W.  E.  Metz- 
ger.  R.  D.  Chapin,  C.  C.  Hanch,  H.  H. 
Rice,  W.  T.  White,  C.  W.  Churchill,  Col. 
Geo.  Pope,  Thomas  Henderson,  and  Al- 
fred Reeves. 

Dividends  Declared 

Hartford,  Conn.,  May  8 — Pratt  & 
Whitney  Co.,  regular  quarterly  dividend 
of  ltt  per  cent.,  preferred  slock;  payable 
May  15.  Books  closed  May  6  and  reopen 
May  17. 

Few  Changes  in  Market 

New  York  City,  May  10—  Market 
prices  last  week  were  steadier  with  the 
usual  changes.  There  was  a  small  de- 
mand in  the  metal  markets  yesterday 
and  a  less  confident  tone  among  the 
selling  interests.  The  largest  producing 
interests  are  still  asking  19  cents  de- 
livered 30  days  for  electrolytic  copper. 
Shipments  of  copper  are  going  forward 
a  little  more  freely.  Tin  showed  less  de- 
mand with  freer  offerings  of  nearby  and 
future  positions.  Yesterday  the  metal 
was  weaker  than  on  Saturday,  but  of 
course  considerably  higher  than  on  Fri- 
day. Lead  was  stronger  in  tone  at  the 
closing  on  Monday  and  with  a  better  of- 
fering. 

The  crude  rubber  market  yesterday 
developed  a  somewhat  better  inquiry 
and  was  more  steady.  Manufacturers 


continued  to  restrict  their  purchases  to 
comparatively  small  lots,  but  the  de- 
mand for  such  quantities  showed  some 
increase.  Fine  Up-River  Para  quoted  at 
60  cents  after  having  a  short  drop  to 
59  on  Friday  and  Saturday.  The  mar- 
ket in  London  is  dull  with  plantation 
rubber  easier.  Shipments  are  coming  in 
regularly  from  London,  Liverpool  and 
Singapore. 

The  oils  and  lubricants  markets  were 
steady  with  a  moderate  demand  in  all 
the  products.  Linseed  oil  showed  a  gain 
this  week  of  2  cents.  The  rest  of  the 
oils  remained  unchanged. 

Goodrich  Plans  Addition  of 
$1,000,000  Building 

Akron.  O.,  May  8— The  B.  F.  Good- 
rich Co.  contemplates  the  erection  of  a 
$1,000,000  factory  building  during  the 
present  summer.  The  structure,  which 
will  be  the  last  word  in  factory  construc- 
tion, will  be  erected  on  South  Main 
street.  Plans  for  the  structure  are  being 
prepared  by  the  Osbourn  Engineering 
Co.,  Cleveland. 

It  is  planned  to  use  a  portion  of  the 
building  for  a  warehouse  until  a  later 
date,  when  it  will  be  made  into  a  fac- 
tory proper  with  machinery  installed. 
The  Goodrich  company  recently  pur- 
chased a  strip  of  ground  along  the  canal 
near  the  present  factory,  and  at  that 
time  it  was  rumored  that  a  large  addi- 
tion to  the  plant  would  be  erected. 

Continental    Motor  Flans — Addi- 
tion to  Muskegon  Plant 

Muskegon,  Mich.,  May  10 — The  Con- 
tinental Motor  Mfg.  Co.  is  planning  the 
erection  of  a  new  three-story  building  on 
North  Terrace  street,  the  new  building 
to  be  used  for  crating  and  packing  pur- 
poses. The  addition  will  be  the  largest 
the  company  has  built  in  a  number  of 
years. 

Buick  to  Enlarge  Plant 

Flint,  Mich.,  May  10 — The  Buick  Mo- 
tor Co.  was  given  a  permit  last  week  for 
a  two-and-one-half-story  factory  addi- 
tion which  is  to  cost  $22,500. 

Ford  to  Build  47.813  Cars  Per  Month 
to  Aug.  1 

Detroit,  Mich.,  May  10—  Between 
August  1,  1914.  and  April  1.  1915,  that 
is  during  9  months  of  the  fiscal  year  of 
the  Ford  Motor  Co.,  agents  throughout 
the  country  have  received  15B,5fil  com- 
plete cars,  which  is  at  the  rate  of  17,395 
per  month.  This  means  that  during  the 
remaining  3  months  of  the  fiscal  year  the 
company  must  build  143.439  cars,  or  an 
average  of  47.813  per  month,  in  order  to 
complete  the  300.000  cars  to  be  made  in 
the  fiscal  year.  This  is  quite  likely  to 
be    accomplished    inasmuch    as  during 


Daily  Market  Reports  for  the  Past  Week 

WHk'i 

Material.            Tun.  Wad.  Thur*.  Frl.  Sat.  Mon.  Change* 

Antioua*   33  .1*54  -M  .it  34  .34     +  .oi 

He.m.  4  Channel..  100                                          1.31  t.Jl  1.31  1.31  l-Jl  1-31   

l'.r.,errer  Steel.  Ion                                               19.  (HI  IV  00  19.1K1  IV  <  .00  I'MMl 

<  ..rper,  KJee..  lb                                                 .lnv,  !M,  M',  .1".  !.«•»,  -.ixr. 

t  oppet.  Lake,  lb    19  .!«  19  IV  .!»  -IV 

t  „ttr,n»erd  Oil,  bbl                                                     6=7  <l>  6  45  ft  .19  e.  .4.1  la.,i«       .  .27 

<>»nin>  Pota.h,  lb                                              ..'3  .23  .21  .21  ,«  ,}J   

Fi«h  Oil.  Menhaden.  Drown   41  41  41  41  .41  41 

Caaoline.  Auto,  M.1   .12  .12  .12  .12  .12       .  ..  . 

I.ar.1  Oil.  prime  VI)  to  9«  90  90 

!.<■«.:,   10H  lb.                                                               4.13  4  15  4.15  4  15  4  1  5  4.20  +.0J 

l.mvrrd  Oil.                                                                 65  .«$  .67  67  6?  M  +.02 

l  >(*•..  llearlh  Steel,  ion  -                               |0.r»  19  I'""1  II.OT.  t9.m  t  V  HO 

I'el-.ileiiBi.  1*1-,  Kanv.  cm.le..  40  .40  tn  .4.1  4n  .If. 

I'etruleinti.  1*1  .  I'a  .  crude                                      1.35  135  1.35  1.35  I  .«  t-.'f   

kapewed  Oil.  refined.  .  »2  JU  M  M  Ai  .K2 

k-,l,!.er,  hw  t'p -Knet.  I'ara  60  .6')  .Ml  59  ,5V  .60 

raw.  Ital                                                       3.90  ..  3  90  ..  ..  1.90   

».1W.  raw,  lawn                                                    3  55  LUX  ■■  1  ^; 

'   Mi,  *0  Baume  «n  .90  to  •*>  Kl  vo 


T.n.   100  lb   39  25      J«  IVi      J'J  <I0      1-J.50      41  <0      40  75  +1011 

riff  «rap    04  Vi      .0444      .05        .05        .05         AS  +.0014 
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April  the  production  was  46,510  cars.  In 
addition  to  the  156,561  cars  complete 
cars  shipped  to  the  agents,  the  various 
assembling  plants  throughout  the  coun- 
try have  assembled  about  40,000  cars 
during  the  period  of  August  1,  1914,  to 
April  1,  1916. 

Mansfield  Tire  Expands 

Mansfield,  O.,  May  10— The  Mansfield 
Tire  and  Rubber  Co.  is  working  night  and 
day.  The  work  of  getting  the  new  plant 
at  Columbiana,  O.,  ready  for  operation 
is  being  rushed  and  it  is  hoped  in  that 
way  to  relieve  the  congestion  at  the 
Mansfield  plant. 

At  a  recent  meeting  of  the  directors  of 
the  company,  it  was  decided  to  erect  a 
four-story  addition  to  the  southeast  of 
the  present  structure.  The  addition  will 
be  100  by  41  feet  with  a  completed  base- 
ment. A  lot  of  new  machinery  has  also 
been  purchased  which  will  be  installed 


Princess  Enlarges  Plant— 1916 
Car  Ready 

Detroit,  Mich.,  May  8— The  Princess 
Motor  Car  Co.,  this  city,  has  recently 
added  5,000  square  feet  of  floorspaco  to 
it*  plant  The  force  of  twelve  men  is 
to  be  gradually  increased  and  it  in  ex- 
pected that  ten  cars  a  day  will  be  made 
hy  the  end  of  this  month.  Recently  the 
company  completed  its  first  1916  model, 
known  as  the  Princess  30,  which  is  listed 
at  $695.  An  order  for  sixty-five  model 
C  cars,  at  $495,  was  received  recently 
from  a  dealer  in  Belfast,  Ireland,  and 
filled  at 


THE  AUTOMOBILE 

War  Rumors  Affect 
Market  Issues 

Heavy    Liquidation  Follows 
Sinking  of  Lusitania — 
Few  Gains  Reported 

New  York  City,  May  8 — Automobile 
securities  followed  a  downward  course 
last  week  on  account  of  international 
questions.  The  market  received  a  bad 
shock  from  news  of  the  sinking  of  the 
Lusitania.  There  was  a  rush  to  sell  long 
stocks,  especially  in  stocks  which  led  the 
recent  rise.  Prices  are  certain  to  move 
irregularly  until  the  direct  and  indirect 
effects  of  the  disaster  can  be  more  clear- 

Ajax-Grieb,  Firestone,  Goodyear, 
Willys-Overland.  J.  I.  Case  and  Chal- 
mers issues  were  the  only  ones  to  show 
gains  for  the  week.  The  largest  rises 
were  in  tire  issues,  Ajax-Grieb  and  Fire- 
stone common,  going  up  15  and  20  points 
respectively.  Chalmers  common  went  up 
3  points.   The  rest  were  1-point  gains. 

Studebaker's  loss  was  10  points.  Gen- 
eral Motors  was  one  of  the  issues  that 
did  not  recover.  Before  the  decline 
started  it  was  selling  at  143  3-4,  com- 
pared with  144  1-8,  the  closing  price  on 
Thursday.  The  last  sale  was  138.  Good- 
rich advanced  early  on  Friday,  but  in 
the  afternoon  the  price  declined  from 
48  1-2  to  39  3-4.    Its  recovery  was  3  1-4 


points. 

Detroit  quotations  showed  a  sympa- 
thetic decline,  the  drops,  however,  being 
on  a  smaller  scale  than  '.hose  in  the  local 
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Regal  preferred  in  the  in- 
active stocks  showed  a  .Vpy'int  gain,  the 
largest.  Chalmers  common  and  preferred 
went  up  1-2  and  1-point  respectively. 

Puritan  Machine  Buys  Crescent 

Detroit,  Mich.,  May  10 — The  Puritan 
Machine  Co.,  Detroit,  has  made  its  sixty- 
fourth  purchase  of  the  parts  of  automo- 
bile manufacturers.  The  sixty-fourth 
purchase  is  that  of  the  Crescent  Motor 
Car  Co.,  Cincinnati,  O.  The  sixty-third 
purchase  was  that  of  the  Carthage  Motor 
Car  Co.,  Carthage.  O. 

Speedwell  Plant  Sold 

Dayton.  O.,  May  6— The  plant  of  the 
Speedwell  Motor  Car  Co..  which  was 
placed  in  the  hands  of  a  receiver  on 
March  1,  has  been  sold  to  the  W.  M. 
Pattison  Supply  Co.  The  plant  was 
offered,  it  was  reported,  at  $150,000.  The 
Speedwell  assets  were  purchased  by  the 
Puritan  Machine  Co.,  Detroit,  Mich.,  in 
April. 

$600  Offer  for  Church-Field 
Detroit.  Mich.,  May  8 — The  Union 
Trust  Co.,  assignee  for  the  Church-Field 
Motor  Co.,  Sibley,  Mich.,  has  been  offered 
$600  for  the  remaining  assets.  Permis- 
sion has  been  asked  Judge  Murphy  to 
accept  the  offer. 

Nelaoti  with  McGraw 
East  Palestine,  O.,  May  10— R.  G. 
Nelson,  formerly  manager  of  the  Nor- 
dyke  &  Marmon  Co.,  Chicago  branch,  is 
now  with  the  sales  department  of  the 
McGraw  Tire  and  Rubber  Co.,  this  city. 
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Studrr.akcr  Corporation  pfd                       »7         89  101  I0J 
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Annunciators  for 
Tacoma 

Speedway  Is  Now  Three-Quar- 
ters Completed  -  Eight 
Entries  for  July  4  and  5 

Tacoma,  Wash.,  May  10 — George  D. 
Dunn,  secretary  of  the  Tacomn  Speedway 
Assn.,  states  that  work  on  the  track  is 
progressing  nicely  with  practically  three- 
fourths  completed.  The  entire  planking 
will  be  finished  about  May  20.  An  inno- 
vation the  Tacoma  Association  will  try 
out  is  the  installation  of  annunciators  to 
announce  to  the  spectators  instead  of 
the  ordinary  method  of  having  a  man 
talk  incoherently  through  a  megaphone. 
The  scheme  involves  a  megaphone  with 
a  diaphragm  in  each  section  of  the  grand- 
stand and  at  four  points  in  the  parking 
spaces,  making  seventeen  in  all.  These 
will  run  to  four  telephones  which  will  be 
so  arranged  that  they  can  all  be  spoken 
into  by  one  man.  Thus,  at  any  time  dur- 
ing the  races,  announcement  of  the  posi- 
tions of  the  cars  and  other  interesting 
events  can  be  quickly  conveyed  to  all 
parts  of  the  track. 

Entries  are  as  follows: 

Bob  Burman  ivuk.h.i 

Karl  Pii«|«-r  Suit/ 

K<lilif    Pullen  M««r 

•  iu>    i:-.j.-k«i«-:i   Mercer 

line   Tbim.i-  -  Mercer 

I hi\ e    Lewte   -  -  StuI/. 

Wilbur  I't  .\lene  «':ir  umviiiiu*! 

Jim    I'ursoti  faisuti*'  Special 

Three  Briscoe  Racing  Cars 

Jackson.  Mich.,  May  12— The  Briscoe 
Motor  Co.  is  going  to  enter  the  racing 
field  with  three  specially  built  cars 
which  they  hope  to  have  completed  in 
July  and  to  enter  them  in  track  events 
during  the  fall.  Two  of  the  cars  will 
be  built  to  meet  the  300  cubic  inches  pis- 
ton displacement  and  the  third  will  he  a 
free-for-all  type.  These  cars  will  em- 
liody  some  of  the  standard  Briscoe  fea- 
tures of  construction  but  in  general  will 
be  racinE  creations. 

Entry  Blanks  for  Elgin 

Chicago,  111.,  May  8 — Entry  blanks 
for  the  annual  Elpin  road  races,  sched- 
uled this  year  for  August  20  and  21,  have 
been  sent  out  hy  George  Ballou,  chair- 
man of  the  contest  board  of  the  Chicago 
Automobile  Club,  which  will  co-operate 
with  the  Elgin  Road  Racing  Assn.  in  the 
promotion  of  the  events. 

The  prize  money  for  the  two  races, 
each  301  miles  in  distance,  will  total 
Sii.000  us  last  year,  and  the  purse  for 
each  event  will  be  $3,000.  The  race  for 
the  Chicago  Automobile  Club  cup  will  lie 
run  Friday  and  the  contest  for  the  El- 
gin trophy  Saturday. 

For  this  year's  speed  carnival  the  pis- 
ton displacement  of  the  competing  cars 


has  been  reduced.  The  Elgin  trophy 
race,  formerly  a  free-for-all,  will  be  for 
450-cubic  inch  cars  and  the  C.A.C.  cup 
event  is  limited  to  machines  that  cube 
."100  inches  instead  of  450  inches  as  for- 
merly. 

The  contract  for  the  joint  promotion 
of  the  races  was  signed  yesterday.  The 
course  has  been  greatly  improved  since 
last  season,  having  been  sacrificed  and 
rolled  and  about  400  wagonloads  of  boul- 
ders removed. 

Eight-Cylinder  Romano  Stars  on 
Portland  Track 

Portland,  Ore.,  May  8 — The  Rose  City 
Speedway  was  the  scene  of  the  first  race 
meet  in  the  Northwest  on  May  1  and  2 
and  a  record  for  its  1-mile  circular  dirt 
track  was  established  by  Charles  1-atta, 
of  Seattle,  when  he  sent  the  eight-cylin- 
der Romano  across  the  final  lap  in  9 
minutes  and  11  seconds  after  the  start  of 
the  race. 

Another  Seattle  car,  a  Velie,  driven  by 
Fred  Barsby,  won  the  10-mile  Oregon 
vs.  Washington  event  for  class  B  cars 
in  10  minutes  15  seconds,  and  the  10-mile 
free-for-all  for  class  B  cars  in  10  minutes 
13  seconds. 

Only  three  cars  entered  the  Portland 
special  event— F.  V.  Forbes'  Buick,  Billy 
Smith's  Marmon,  and  C.  N.  Bankhead's 
Pope  Special.  Forbes  won,  covering  the 
If)  miles  in  Hi  minutes  and  15  seconds. 

Lightning  tire  changes  in  the  pits,  mis- 
haps and  near-accidents  on  curves  and 
the  masterly  driving  on  the  part  of  Jim 
Parsons,  a  hard  luck  loser,  furnished  the 
thrills  at  the  second  day's  races. 

So  far  as  the  winnings  were  concerned, 
Schneider's  Special  gobbled  up  the  ma- 
jority of  the  events  by  winning  the  two 
class  A  events  for  10  and  40  miles,  re- 
spectively, and  Fred  Barsby  fortified  the 
superiority  he  had  asserted  over  the  class 
B  cars  on  the  previous  day  by  winning 
the  Oregon  vs.  Washington  free-for-all. 

Upwards  of  3,000  enthusiasts  were  in 
attendance  at  the  two  days  of  racing. 
The  meet  was  held  under  the  manage- 
ment of  the  Northwest  Automobile  Assn. 
The  track  was  pronounced  to  be  in  the 
best  possible  condition  by  H.  L.  Keats. 
A.  A.  A.  representative  in  Oregon. 

More  Sunbeams  for  Chicago 

Chicago,  III.,  May  8 — Two  additional 
Sunbeam  entries,  to  be  driven  by  Harry 
(•rant  and  Carl  l.imherg,  were  received 
today  for  the  500-mile  race  to  he  run 
over  the  new  Chicago  speedway  June  19. 
They  are  the  same  six-cylinder  cars  that 
have  been  nominated  at  Indianapolis  and 
:ire  owned  by  the  Fortune  Racing  Team, 
Inc  ,  of  New  York,  which  purchased  them 
recently  from  William  Zeigler. 

Two  other  Sunbeams  have  been  named 
for  the  Chicago  race.  They  are  backed 
by  the  Sunbeam  factory  and  in  charge  of 


Porporato,  the  Italian  driver,  who  will 
campaign  them  in  America  this  season 

The  Illinois  Central  railroad  this  week 
began  work  on  a  $75,000  terminal  station 
at  the  entrance  of  the  local  speedway.  The 
company  anticipates  handling  a  crowd 
of  75,000  persons  in  a  little  more  thar. 
2  hours.  In  a  conference  with  David  ¥. 
Reid,  president  of  the  speedway  associa- 
tion, representatives  of  other  railroad, 
agreed  to  support  the  project  and  to  run 
special  trains  to  and  from  Chicago  on  the 
day  of  the  race. 

Two  officials  already  have  been  se- 
lected for  the  inaugural  classic  on  the 
new  track.  Harry  Vissering,  presider.: 
of  the  Chicago  Automobile  Club  in  ly  14, 
will  be  referee,  and  Fred  J.  Wagner, 
starter. 

Automobile  Parade  for  San  Francisco 

San  Francisco,  Cal.,  April  29— On* 
of  the  results  of  the  organization  of  the 
Transportation  Club  among  the  automn 
bile  men  and  other  exhibitors  in  the  Pal- 
ace of  Transportation  of  the  Panama- 
Pacific  exposition,  is  a  parade  planned 
for  Transportation  day,  May  21. 

The  club  was  inspired  by  the  automo 
bile  men.  The  parade  committee  i- 
dominated  by  them.  The  governing  idea 
of  the  parade  is  the  evolution  of  trans- 
portation and  all  varieties  arc  to  h* 
shown,  with  the  jitney  bus  as  the  cui 
mination  of  the  development. 

Name  Stutz  and  Peugeot  Drivers 
for  Indianapolis 

Inihan apoi.is,  Ini>.,  May  11 — The  Stutz 
Motor  Car  Co.  has  named  the  drivers  <■'. 
its  three  cars  in  the  coming  500-mile  ran 
on  May  29.  They  are  Gil  Anderson,  Ear! 
Cooper  Howard  Wilcox  and  John  Aitkin 

Caleb  Bragg  and  George  Babcock  ha'.i 
been  named  to  complete  the  Peugeot  team 
with  Resta,  already  nominated.  Both 
Babcock  and  Galvin  have  arrived  in  the 
city  and  have  started  practicing. 

Chassagne  and  Porporato.  Sunbearr 
drivers,  are  on  their  way  to  this  country 
Coatalen,  who  was  originally  schedule'! 
to  drive,  was  unable  to  get  away  becau-c 
of  war  business. 

John  De  Palma  has  practically  finisher, 
rebuilding  Rene  Thomas*  Delage  ami  - 
now  putting  the  car  through  its  initial 
track  trials.  Many  of  the  cars  have  bee? 
out  for  practice.  Rickenbacher.  in  the 
Maxwell,  made  a  lap  in  1:35  or  nearl; 
95  miles  per  hour. 

A  controversy  has  arisen  as  a  resu't 
of  the  Burman  and  Harroun  entries  I' 
seems  that  Harroun  intends  to  court  dis- 
qualification for  his  Harroun  special,  "r 
the  ground  that  it  is  really  a  Maxwr.l. 
and,  therefore,  ineligible  under  the  rule 
that  "no  more  than  three  cars  of  any  or  - 
make  may  start  in  any  race."  Burma' 
has  changed  the  name  of  his  car  frefi 
Burman    Special    to    Burman    Peuei- ' 
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San  Francisco  Jitney  Men  and 

City  Authorities  in  Complete  Accord 

Even  in  Passage  of  Exceedingly  Strict  Regulating  Ordi- 
nance— Association,  with  1,300  Members,  Organized 

Along  Union  Lines-^Jitneys  Cut  Trolley  Revenue 


San  Francisco,  Cal.,  May  ft— The  jit- 
ney situation  is  unique  in  this  city,  for 
the  reason  that  there  is  complete  har- 
mony between  jitney  association  and 
city  government,  even  in  the  passage  of 
an  ordinance  that  would  be  regarded  as 
too  stringent  in  some  places. 

Here  is  a  city  that  may  be  regarded  as 
the  jitney  metropolis.  Certainly  there 
are  many  more  cars  in  operation  here, 
with  a  sturdier  controlling  body,  than 
elsewhere  in  the  country. 

A  Break  Threatened 

For  its  favorable  attitude  toward  this 
ordinance,  the  jitney  organization  has 
had  to  face  the  actuality  of  a  second 
association,  whose  twenty-two  members 
are  warring  against  the  regulating  meas- 
ure, which  has  passed  the  board  of 
supervisors  and  now  awaits  the  mayor's 
signature,  which  he  has  indicated  that  he 
will  sign. 

The  San  Francisco  Jitney  Bus  Assn., 
with  about  1,300  members,  has  been  or- 
ganized along  union  lines  by  union  or- 
ganizers and  probably  is  one  of  the 
strongest  jitney  associations  in  the  coun- 
try. The  membership  roll  is  growing 
constantly  and  card  No.  1,650  has  been 
passed.  However,  it  is  said  that  more 
than  300  have  dropped  out  since  the  as- 
sociation organized  in  January.  A  con- 
stant check  is  kept  on  members  by  two 
business  managers,  or  walking  delegates, 
who  are  out  on  the  routes  every  day. 

Charles  N.  Black,  vice-president  and 
general  manager  of  the  United  Railroads 
of  San  Francisco,  advises  the  representa- 
tive of  The  A i.tom or i if  that: 

"Our  gross  receipts  are  approximately 
10  per  cent,  less  than  during  the  corre- 
sponding period  last  year.  The  princi- 
pal lines  affected  are  those  operating 
'rom  the  ferry  out  Market  street,  which 
is  the  Broadway  of  San  Francisco. 

"It  is  difficult  to  state  how  much  our 
securities  have  been  affected  by  this 
competition,  as  our  stock  is  not  quoted  on 
any  of  the  exchanges.  The  4  per  cent. 
Imnds.  which  is  the  largest  bond  issue  of 
this  company  outstanding,  were  selling 
on  January  1,  when  the  jitneys  first  put 
in  an  appearance  in  large  numbers  in 
San  Francisco,  at  approximately  53.  At 
the  present  time  they  are  quoted  at  from 
4'J  to  50. 

Trolley  Development  Stopped 

"We  have  not  laid  off  any  men  as  yet 
but  we  are  not  extending  any  lines,  or 
buying  any  new  rolling  stock  and  we 


have  no  plans  along  these  lines  at  the 
present  time.  We  have  made  several 
checks  on  the  jitney  buses  and  at  the 
present  time  there  are  in  the  neighbor- 
hood of  550  operating  in  San  Francisco. 
Their  average  receipts  are  between  $6 
and  $7  per  day." 

Some  Average  $8  a  Day 

This  estimate  of  average  receipts  was 
reiterated  by  many  jitney  men.  A  few 
take  in  as  much  as  $Si  on  an  average.  A 
scant  half  dozen  exceed  $8,  according  to 
their  claims,  and  these  boast  of  a  secret 
system  whereby  they  augment  their 
earnings.  They  run  on  regular  jitney 
routes  during  rush  hours;  take  care  of 
the  10-cent  exposition  trips  during  other 
regular  intervals;  and  at  all  other  times 
are  in  the  cheap  taxi  service. 

The  friendly  relations  between  the  jit- 
ney men  and  the  city  administration  are 
best  shown  by  a  recent  contract  for  sev- 
eral day's  hire  of  twenty-five  jitneys, 
paid  for  by  the  city.  These  jitneys  were 
driven  through  the  streets  bearing  signs 
asking  citizens  to  vote  for  the  water 
bonds.  When  250  members  of  the  Native 
Sons  lodge  wanted  to  be  driven  to  a  bar- 
becue at  San  Mateo  last  week,  following 
Native  Sons  day  at  the  exposition,  they 
bargained  for  fifty  jitneys. 

"Most  of  the  jitney  men  are  union 
mechanics  and  laborers,  out  of  jobs,  and 
small  business  men,"  said  Thomas  Doyle, 
secretary  of  the  association.  He  was 
one  of  the  pioneers  in  San  Francisco  and 
helped  with  D.  J.  Alberga,  elected  presi- 
dent on  April  26,  to  found  the  association 
with  about  260  members  at  the  start. 

Harvest  of  Early  Days 

"Those  first  days  were  our  harvest," 
smiled  Mr.  Doyle.  "People  were  ashamed 
to  give  us  a  nickel  then.  Ten  cents  was 
the  common  fare,  even  though  we  had  5 
cents  painted  on  the  front  of  the  car. 
Many  quarters  were  given,  too,  and  our 
passengers  were  very  polite,  taking  care 
to  close  doors  and  help  us  all  they  could. 
They  are  still  just  as  friendly  but  the 
service  has  become  so  common  that  a 
nickel  is  the  established  price.  I  am 
sorry  that  we  did  not  start  out  as  dime 
buses.  The  extra  nickel  would  have 
helped  to  tide  us  over  during  this  early 
experimental  period,  when  so  many  of 
us  are  making  just  a  living  wage.  I  be- 
lieve the  public  would  have  paid  a  dime 
as  readily  as  a  nickel.  Then  we  could 
have  cut  down  to  a  nickel  later  when 
we  had  our  costs  figured  out." 


The  rate  of  membership  to  the  asso- 
ciation is  $5  initiation  fee.  For  mem- 
bers admitted  during  the  month  of  Jan- 
uary, dues  of  $1  a  year  are  charged  dur- 
ing 1915;  during  February,  $2;  March, 
$.'};  April,  $4,  and  May,  $5,  the  maximum. 

The  association  has  gone  on  record 
against  the  Cogswell  measure  which  has 
passed  one  house  of  the  Legislature  and 
by  which  jitneys  will  he  taxed  S12.50  a 
seat  a  year.  This  has  already  been 
amended  to  provide  that  should  an  op- 
erator decide  to  retire  from  business  be- 
fore the  year  is  out,  he  will  be  given  a 
rebate  on  the  amount  of  tax  he  has  paid. 

The  city  ordinance,  however,  is  ap- 
proved in  the  hope  that  it  will  remove  the 
irresponsible  jitney  man  from  the  serv- 
ice and  keep  off  the  streets  on  Saturdays 
and  Sundays  the  flood  of  school  boys  in 
their  fathers'  cars,  who  take  the  cream 
of  the  heavy  week-end  exposition  busi- 
ness. 

The  ordinance  provides  for  a  $10,000 
bond,  insuring  one  victim  injured  or 
killed  in  the  total  sum  of  $5,000;  two 
or  more  $10,000,  "irrespective  of  the 
financial  responsibility  or  any  act  or 
omission  of  said  jitney  bus  owner  or 

Insurance  the  Big  Question 

Insurance  was  the  big  question  in  dis- 
cussions between  jitney  men  and  the 
board  of  supervisors  until  the  Pacific 
Casualty  Co.  drew  up  its  policy.  Now 
the  jitney  men  have  a  policy  which 
meets  the  city's  requirement*  and  also 
gives  the  operators  $1,000  property  pro- 
tection. This  costs  $96  a  year  to  associa- 
tion men,  payable  $24  down  and  $8  a 
month.  The  $24  pays  for  3  months  in 
advance  and  the  jitney  man  can  cancel 
at  any  time  by  failing  to  meet  his 
monthly  premium. 

This  insurance  practically  is  an  asso- 
ciation affair,  as  non-members  must  pay 
cash  and  a  larger  premium  and  be  sub- 
jected to  an  examination.  The  require- 
ments of  the  city,  the  insurance  com- 
pany and  the  jitney  association  entirely 
interlock. 

The  ordinance  further  provides  for 
permit  fees  as  follows:  $10  per  year  for 
a  bus  seating  five  passengers  or  less; 
$15  for  more  than  five  passengers  and 
less  than  eight;  $25  for  more  than  seven 
and  less  than  sixteen ;  $40  for  more  than 
fifteen.  All  permit  fees  are  payable  in 
advance. 

Requirements  for  Drivers 

The  driver  has  to  have  30  days'  experi- 
ence driving  on  the  streets  of  San  Fran- 
cisco, must  have  a  physical  examination 
and  pass  an  oral  examination  as  to  traf- 
fic laws.  The  number  of  the  permit  must 
be  displayed  in  figures  at  least  3  inches 
high  and  1-2  inch  wide  on  the  right  side 
of  the  body.  The  driver  must  wear  a 
badge. 

Jitney  drivers  are  not  to  drink  or 
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smoke  when  on  duty  and  the  car  must 
be  washed  and  cleaned  at  least  once  a 
week,  and  swept  out  daily,  or  oftener 
when  required  in  writing  by  the  Board  of 
Health.  Brakes  must  be  tested  daily. 
Policemen  and  firemen  are  to  ride  free, 
when  seats  are  vacant.  The  ordinance 
is  to  take  effect  within  10  days  after  be- 
ing signed  by  the  mayor.  The  police 
commission  is  given  entire  control  and 
may  make  emergency  changes  in  routes 
and  regulations.  It  is  provided  that  if 
any  part  of  the  ordinance  shall  be  de- 
clared unconstitutional  that  all  of  the 
balance  shall  be  in  force. 

Among  a  group  of  about  twenty  mem- 
bers of  the  jitney  association,  it  was 
agreed  that  the  tire  expense  of  a  Ford 
in  daily  operation  over  an  average  route 
would  be  between  $15  and  118  a  month. 

Work  on  far  en  Hour  a  Day 

It  is  the  practice  of  nearly  all  jitney 
men  to  lay  off  an  hour  or  2  in  mid-after- 
noon, during  which  they  work  on  the 
car.  This  time  is  figured  as  a  part  of 
the  time  the  car  is  in  service. 

Gasoline  and  oil  are  obtained  from  the 
Monarch  and  Standard  Oil  companies  at 
rates  specially  conceded  to  members  of 
the  association,  it  is  said. 

A  book  of  coupons  entitling  the  holder 
to  |5  worth  of  purchases  is  sold  by  the 
Monarch  Oil  Co.  for  $4.60.  Holders  of 
these  coupon  books  then  get  gas  at  9  1-2 
to  9  3-4  cents  a  gallon  while  the  rest  of 
the  city  is  paying  10  1-2  cents.  Some 
of  the  better  fixed  jitney  men  buy  their 
gasoline  in  drums.  It  is  said  that  from 
<>  to  9  1-2  gallons  are  used  a  day  in  a 
Ford  jitney  during  14  hours  of  service. 
San  Francisco  is  a  very  hilly  city,  with 
some  unusually  steep  grades  on  main 
st  reets. 

One  driver,  who  has  a  5-mile  run,  re- 
ports that  his  gross  receipts  hover  close 
to  $6  daily,  of  which  he  pays  out  about 
$2  for  supplies  and  parts  and  earns 
about  $4  a  day  for  himself.  He  is  sav- 
ing his  money  and  believes  he  will  be 
able  to  buy  another  car  when  his  present 
Ford  wears  out.  He  does  not  drive  on 
lainy  days. 

Another  man  who  drives  only  at  night, 
as  he  hag  a  job  in  a  garage  in  the  day 
time,  has  had  to  pay  $5  for  a  city 
vehicle  license.  $1  for  a  city  driver's 
license.  $2  for  a  state  chauffeur's  permit 
and  $10  for  a  state  license  for  his  Ford. 

Another  Driver  Reports 

"My  buses  average  $4  earnings  a  day 
over  and  above  the  cost  of  fuel  and 
supplies.  Some  people  pay  S2  50  a  day 
for  drivers.  That  is  the  common  prac- 
tice. I  won't  say  what  I  pay,  for  that 
would  be  giving  awny  one  of  the  basic 
features  of  my  system.  They  work  in 
10-hour  shifts.  7  days  a  week.  I  never 
drive,  except  when  one  of  the  men  wants 
to  get  off.     During  parts  of  the  day  I 


check  my  two  cars  as  they  go  by  and  see 
if  they  need  anything. 

"I  expect  to  stay  in  this  jitney  busi- 
ness. I  have  a  little  money  and  it  won't 
take  much  to  swing  this.  My  system  is 
working  fine.  A  definite  amount  is  laid 
aside  each  week  to  cover  half  of  the  cost 
of  a  new  car  in  6  months.  By  that  time 
I  expect  to  be  able  to  sell  my  old  car  at 
at  least  half  its  value  when  new.  My 
new  insurance  policy  covers  smash-ups. 
So  I  am  thoroughly  protected,  I  feel." 

The  San  Francisco  Jitney  Bus  Assn. 
maintains  a  starter,  day  and  night  at  the 
ferry,  or  ferry  station,  to  see  that  the 
cars  are  kept  running. 

"We  have  made  a  few  individual  sales 
of  new  cars,"  said  one  of  the  local  deal- 
ers, "Installment  payment  terms  are 
often  requested,  but  of  course  cash  is  the 
only  basis.  We  sold  one  cur  to  a  tailor 
who  had  never  been  in  an  automobile  be- 
fore. He  invested  nearly  all  of  his 
savings  and  then  started  to  learn.  He 
must  have  been  in  too  much  of  a  hurry  to 
leatn  und  collect  jitney  fares.  In  a  week 
he  came  to  us  trembling  and  said  that  he 
was  frightened  to  death  when  he  was  at 
the  wheel  and  begged  for  his  money  back. 
We  gave  it  to  him." 

Several  automobile  clearing  houses  and 
second-hand  departments  of  large 
agencies,  it  is  said,  are  selling  cars  to 
jitney  men  on  liberal  terms. 

Trolley  President  Loses  Fight  to 
Run  Jitneys 

Belvidere,  Ilx.,  May  8 — At  a  meeting 
of  the  Belvidere  city  council,  the  offer 
of  B.  J.  Arnold,  of  Elgin,  to  operate  jit- 
ney buses  in  place  of  a  street  railway 
system,  was  voted  down.  Arnold  owns 
the  Belvidere  street  car  system  but  de- 
clares that  it  is  a  losing  proposition.  He 
agreed  to  operate  the  buses  as  often  as 
the  citizens  thought  necessary  and  tie 
up  the  street  cars.  When  the  city  coun- 
cil declined  to  consider  his  proposition, 
he  filed  a  petition  with  the  Public  Utili- 
ties Commission,  asking  that  he  be  re- 
leased from  his  contract  with  the  city  of 

Beiviuere. 

Developments  in  Ohio 

Coh  mbiis,  0-,  May  8— The  second 
stage  of  the  jitney  bus  development  in 
Ohio  has  arrived  and  this  is  proving 
even  more  interesting  than  the  first  The 
city  council  of  Youngstown,  O.,  is  now 
wrestling  with  the  problem.  The  ordi- 
nance which  is  pending  in  the  council  is 
drastic  and  considerable  opposition  has 
developed. 

In  Ashtabula,  O.,  the  ordinance  re- 
cently enacted  by  the  city  council  was 
declared  unconstitutional  by  Acting 
Police  Judge  Cllman  in  the  first  case 
which  came  up  in  his  court.  H.  B. 
Pierce,  a  driver,  was  arrested  for  operat- 
ing a  jitney   bus   without  the  license 


which  costs  $100.  The  defense  contended 
that  the  license  was  prohibitive.  Im- 
mediately upon  the  decision  of  the  court 
all  of  the  jitney  buses  which  had  stopped 
operation  started  business  at  once.  It  is 
said  the  case  will  be  appealed  to  the 
higher  courts  by  the  city  solicitor. 

In  Columbus  the  jitney  is  developing 
in  a  limited  degree.  A.  A.  Phillips  has 
purchased  four  cars  which  will  be  used 
to  establish  a  service  from  Broad  and 
High  streets  to  Alum  creek.  Cars  will  be 
operated  on  an  8-minute  schedule. 

The  Jitney  Co.,  of  Portsmouth,  O.,  has 
been  incorporated  with  a  capital  of 
$1,000. 

Railways  Cut  Rates  to  Meet  Jitney  Com- 
petition 

Vancouver,  B.  C,  May  8 — To  meet 
the  jitney  competition,  the  B.  C.  electric 
railway  has  announced  a  cut  in  fares, 
and  henceforth  will  allow  eight  tickets 
for  26  cents;  these  tickets  will  not  be 
good  for  transfer.  When  transfers  are 
wanted  the  fares  will  be  five  cents 
straight.  B.  C.  interests  control  all  the 
street  railways  in  the  province. 

Tacoma,  Wash..  May  6— Announce- 
ment has  been  made  by  the  Puget  Sound 
Electric  Co.  that  another  reduction  in 
fare  will  be  made  between  Tacoma  and 
Puyallup,  to  10  cents  each  way,  which  is 
a  reduction  of  25  per  cent.  This  was 
decided  upon  on  account  of  the  large 
amount  of  business  being;  taken  away 
from  the  company  by  the  suburban  auto 
buses  and  jitneys. 

Mas*.  Jitney  Bill  Defeated 

Boston,  Mass.,  May  10 — The  jitney 
bus  bill  was  overwhelmingly  defeated  ir 
the  House.  It  required  the  licensing  of 
all  jitneys,  and  required  deposit  of  a 
bond  for  $5,000  for  all  vehicles  of  this 
type  carrying  passengers  for  hire. 

Jitney  Cop  the  Latest 

St.  Louis,  Mo.,  May  7— The  jitney  bus 
in  St.  Louis  has  brought  into  being  the 
jitney  cop.  The  board  of  police  commi«- 
sioners  has  appointed  a  squad  of  police- 
men whose  sole  duty  is  to  keep  the  jitney 
buses  on  the  move.  This  squad  is  in  ad- 
dition to  the  regular  traffic  policemen 
at  all    of    the  downtown  intersection- 

Mere  Freak  Ordinances  Proposed 
in  Philadelphia 

Philaiielphia,  Pa.,  May  8— An  ordi 
nance  has  been  introduced  into  the  select 
council  which  if  enacted  will  pract  call} 
legislate  every  jitney  out  of  bus  nes.< 
The  ordinance,  which  was  framei  by 
Councilman  Hutt  and  has  been  ref.'rred 
to  the  law  committee  for  action,  pre  vide' 
thut  each  jitney  must  pay  a  license  :'ee  of 
$75  a  year,  each  driver  an  individual 
a.-ense  fee  of  $1,  each  bus  owner  mu«i 


Digitized  by  Google 


May  13,  191;, 


THE  AUTOMOBILE 


875 


file  a  $5,000  indemnity  bond  against  ac- 
cident or  failure  to  comply  with  the 
reflations.  In  addition,  every  driver 
must  be  furnished  with  un  identification 
card,  each  car  must  be  registered  with  the 
police  department,  special  traffic  rules 
must  be  adopted,  buses  must  run  at  regu- 
lar times  over  regularly  established 
routes.  The  routes  to  be  followed  must 
be  filed  with  the  police  department  and 


any  deviation  from  the  regular  route 
costs  50  cents  for  each  change.  Over- 
crowding is  forbidden,  the  police  to 
judge  the  carrying  capacity  of  the  bus. 

The  Philadelphia  Jitney  Assn.  is  up  in 
arms  against  the  drastic  provisions  of 
the  proposed  ordinance.  While  the  as- 
sociation favors  a  tax  and  an  indemnity 
bond,  it  has  proposed  that  they  be  fixed 
at  $15  and  $1,000  or  $2,000  respectively 


and  will  seek  to  have  the  lower  amounts 
substituted.  The  association  now  has  a 
membership  of  432. 

Another  bus  ordinance  has  been  intro- 
duced into  councils  granting  permission 
to  the  Midway  company  to  run  automo- 
bile buses  on  Broad  street.  Market  street, 
Girard  avenue  and  the  Parkway,  and 
providing  an  annual  license  fee  of  $50 
for  each  bus. 


The  Practicability  of  Using  the  Same  Spring  Elements 

for  All  Motor  Vehicles 

(Continued  from  page  H.r>(i) 


tribution  affect  the  riding  qualities  and  security,  the  minor 
difficulties  in  applying  cantilever  springs  to  a  given  pleasure 
car  design  which  was  not  intended  for  them  in  the  first  place 
may  perhaps  equal  in  importance  the  more  obvious  difficulties 
which  apply  to  heavy  vehicles  with  variable  load,  and  it  may 
be  claimed  as  an  all-around  advantage  of  the  special  form 
of  cantilever  springs  described  as  an  alternative  element  in 
the  standardized  system  that  it  is  more  readily  interchange- 
able with  half-elliptics,  because  it  affects  whee'.base,  frame 
strength,  twist,  whip  and  roll  in  lessor  degree  than  the  ordi- 
nary cantilever  spring.  The  air  spring  affords  a  broad  sup- 
port in  the  frame,  or  the  support  can  be  divided  between  the 
air  spring  and  an  ordinary  but  shortened  cantilever  spring 
with  fixed  fulcrum,  on  the  plan  loosely  indicated  in  Fig.  1:5. 
By  the  arrangement  of  Kig.  14— which  of  course  could  bt 
greatly  improved  by  having  the  frame  designed  specially 
for  the  reception  of  the  air  spring — the  frame  support  comes 
only  slightly  in  advance  of  the  point  where  it  would  come 
with  half-elliptics  and  the  same  wheelbase.  The  difference  is 
further  reducer  by  the  possibility  for  using  a  shortened  leaf 
spring,  the  air  spring  supplying  the  flexibility  needed.  The 
drive  can  evidently  be  taken  through  the  spring,  and  its  lever, 
with  this  and  kindred  designs,  if  desired. 

"Rocker"  Spring  vs.  Cantilever 

\s  the  term  "cantilever  spring"  is  not  under  any  circum- 
stances quite  appropriate  mechanically  and  the  use  of  a 
yielding  and  movable  fulcrum  involves  new  properties  and 
new  relations  to  the  vehicle  design  in  general,  the  writer 
designates  the  type  which  has  these  features  as  a  "rocker 
spring,"  this  term  being  short  and  explanatory.  The  rock- 
ing action  not  only  produces  the  same  properties  for  which 
cantilever  springs  are  favorably  known  but  also  contributes 
largely  to  the  progressive  resistance  to  flexion  which  is  the 
most  important  characteristic  of  the  proposed  combination  of 


Fla.  16— Diagram  of  "Liquid- Air"  Spring  Element,  for  giving  both 
range  and  flexibility  to  short  and  ttlff  leaf  aprlngs 


an  air  spring  with  either  a  rocker  spring  or  a  half-elliptic 
spring. 

The  "Liquid-Air"  Spring 

The  practicability  of  the  air  Hpring  for  all  sorts  of  motor 
vehicles  constitutes  perhaps  the  principal  point  on  which 
practical  constructors  may  be  inclined  to  have  serious  doubts. 
The  advantages  of  the  elongated  and  curved  form  of  the 
flexible  portion  of  the  air  spring  have  already  been  referred 
to  in  article  XII.  It  remains  to  be  explained  that  the  means 
contemplated  by  the  writer  for  the  purpose  of  keeping  an 
air  spring  which  includes  a  flexible  element  from  gradually 
losing  its  tension  by  diosmosis.  or  plain  leakage,  through  the 
flexible  fabric,  consists  in  filling  the  flexible  portion  with  a 
liquid  instead  of  with  air  and  joining  it  to  a  metallic  portion 
containing  air  under  pressure.  Fig.  16  shows  the  principle. 
The  curved  and  flexible  tube  1,  which  in  the  vehicle  is 
mounted  with  its  concave  side  against  a  rigid  backing  on  the 
outside  or  the  inside  of  the  vehicle  frame,  is  very  firmly 
secured  to  the  air  chamber  2  by  a  clamping  device  4  and  is 
closed  at  its  other  end  by  metallic  cups  5.  From  the  air 
chamber  on  one  side  of  the  frame  a  metal  tube  3  may  lead  to 
the  corresponding  air  chamber  on  the  other  side  of  the  vehi- 
cle, and  the  inflation  valve  may  be  located  in  this  tube  or  at 
the  top  of  the  air  chamber,  as  in  Fig.  15.  The  liquid  may 
be  water  or  water  thickened  with  glycerine  or,  if  the  flexible 
tube  is  made  accordingly,  it  may  be  tar. 

The  use  of  a  liquid  has  several  advantages  besides  that 
of  preventing  the  air  from  coming  in  contact  with  the  fabric 
and  penetrating  it.  It  reduces  the  air  volume  for  a  given 
bulk  of  the  device  and  thereby  rendcrg  it  possible  to  get  a 
strongly  progressive  tension  under  increasing  load  or  shock, 
and  coupled  with  the  high  tension  a  relatively  slow  reaction, 
as  a  small  quantity  of  air  cannot  expand  as  fast  against  b 
given  resistance  as  a  larger  quantity  of  the  same  tension. 
When  the  tube  is  strongly  flexed  a  portion  of  the  liquid  which 
is  forced  into  the  air  chamber  has  to  pass  through  the  com- 
pressed portion  of  the  tube,  and  this  action  amounts  to  damp- 
ing of  the  spring  action  and  reaction  for  especially  sharp 
shocks.  Fig.  14  shows  a  rear  mounting  and  Fig.  15  a  front 
mounting  of  the  "liquid-air  spring,"  as  it  might  be  termed, 
in  connection  with  the  "rocker  spring"  and  the  "bobcheck." 
The  air  chamber  at  the  rear  in  Fig.  14  is  supposed  to  be  con- 
nected by  a  tubular  transverse  with  one  on  the  other  side 
of  the  vehicle.  It  may  be  noted  that  a  flexible  tube  of,  say. 
3  inch  outside  and  2  inch  inside  diameter  can  be  arranged,  on 
the  plan  indicated  in  the  sketches,  to  resist  the  lever  which 
acts  against  it  for  a  vertical  distance  considerably  in  excess 
of  these  dimensions,  by  reason  of  the  progressive  movemant 
of  the  middle  of  the  fulcrum. 
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Warner  Gear  to  Add — The  Warner 
Gear  Co.,  Muncie,  Ind.,  will  receive  bids 
shortly  for  a  reinforced  concrete,  two- 
story,  50  by  97-foot  addition  to  its  plant. 

Auto  Crank  Shaft  Co.  Adds  —  The 
Auto  Crank  Shaft  Co.,  Detroit,  Mich., 
has  enlarged  the  plant  on  Piquette  ave- 
nue. A  one-story  structure,  <>0  by  120 
feet,  is  now  in  course  of  construction. 

Octroi!    Pattern   Worka  Moves — Th* 

City  Pattern  Works,  of  which  Vaughan 
Reid  is  president,  moved  April  24  from 
its  location  at  93-9.'>  Catherine  street  to 
larger  quarters  at  73  Shelby  street,  De- 
troit, Mich. 

Spoke  Factory  for  Waverly— W.  0. 
Nelson,  W.  B.  Hillman  and  A.  W.  Lucas 
will  establish  a  spoke  factory  at  Waver- 
ly,  Tenn.,  making  a  specialty  of  auto- 
mobile spokes.  They  will  also  put  in 
a  planing  mill. 

Mt.  Pleasant  Co.  Enlarging  Plant— 
The  Mt.  Pleasant  Motor  Co.,  Mt.  Pleasant. 
Mich.,  which  started  in  business  last  year 
to  make  the  M.  P.  cars,  is  enlarging  its 
plant.  The  capital  stock  of  the  company 
is  to  be  increased. 

Wheel  Factory  at  Owen  Sound — A  fac- 
tory will  be  built  at  Owen  Sound,  Ont., 
for  the  manufacture  of  wheels  for  auto- 
mobiles, trucks  and  all  motor  vehicles. 
F.  W.  Harrison.  P.  S.  Patterson  and  oth- 
ers are  interested. 

Buys  Land  for  Automobile  Plant— 
P.  A.  Seeker,  of  Mariner  City,  Mich.,  re- 
cently purchased  3  acres  of  land  just 
east  of  London.  Otil.,  for  the  erection  of 


n  $<>ii,(N)t>  automobile  factory.  Some  fifty 
hands  will  be  employed  at  the  start. 

To  Build  Automobile  Accessories — 
Cleveland,  O..  capitalists  have  arranged 
with  the  Niagara  Radiator  &  Boiler  Co., 
North  Tonawanda,  N.  Y.,  to  operate  a 
plant  for  the  manufacture  of  automo- 
bile accessories  in  connection  with  the 
local  factory. 

Falls  Machine  Busy— The  Falls  Ma- 
chine Co.,  Sheboygan  Falls,  Wis.,  has 
increased  its  working  force  by  nearly 
150  men  during  the  last  2  weeks  and  is 
working  on  a  night  schedule.  Ship- 
ments of  thirty  to  forty-five  motors  arc 
going  forward  daily. 

Republic  Truck  Erects  Temporary  Shed 

—  A  temporary  shed,  11*5  by  CO  feet,  is 
being  erected  by  the  Republic  Motor 
Truck  Co.,  Alma,  Mich.,  to  be  used  as 
a  warehouse  for  trucks.  It  is  likely  that 
at  some  later  date  a  permanent  brick 
building  will  be  erected,  the  company- 
being  in  need  of  larger  quarters. 

York  Body  Plant  Damaged  by  Fire — 

Fire  destroyed  a  portion  of  the  plant  of 
the  York  Wagon  Gear  Co.,  York,  Pa., 
engaged  in  the  manufacture  of  wagon 
and  automobile  bodies,  entailing  a  loss 
of  $10,000.  The  fire  originated  in  the 
drafting  room  and  many  valuable  pat- 
terns were  destroyed. 

Monitor  Moves  Quarters — The  Cum- 
mins Auto  Sales  Co..  Columbus,  O..  has 
moved  from  the  quarters  it  formerly  oc- 
cupied on  North  Fourth  street,  to  a  five- 
story  factory  at  400  Mt.  Vernon  avenue. 


The  entire  structure  is  used  by  the  con- 
cern for  the  manufacture  of  the  Monitor 
four-cylinder  cars. 

Mich.  Auto  Dash  Plant  Burned  — 
The  plant  of  the  Michigan  Auto  Dash 
Co.,  Milford,  Mich.,  which  is  owned  by 
the  Detroit  Auto  Dash  Co.,  was  re- 
cently burned,  causing  a  loss  estimated 
at  $30,000.  Officials  of  the  Detroit  Auto 
Dash  Co.  say  that  a  new  plant,  44  by  202 
feet,  will  he  built  at  once.  The  real 
cause  of  the  fire  has  not  yet  been  de- 
termined. The  plant  was  turning  out 
about  1,000  automobile  dashes  a  day 
with  a  force  of  about  twenty  men.  When 
the  new  plant  is  completed  more  men 
will  Ik-  employed  and  the  production  in- 
creased to  1.500  dashes  a  day.  The  con- 
cern  also  make*  running  boards  for  au- 
tomobiles. 

Marathon  Tire  Plant  Nearly  Com- 
pleted— The  Marathon  Tire  &  Rubber 
Co.,  Cuyahoga  Falls,  O.,  is  rushing  to 
completion  its  factory,  which  will  be 
four  stories  with  a  basement  and  having 
a  capacity  large  enough  to  permit  the 
employment  of  350  employees.  The 
building  will  be  of  steel  and  brick  with 
maple  floors,  modern  and  sanitary  in 
every  detail.  It  will  be  built  in  three 
sections,  two  of  which  are  now  being 
hurried  to  completion.  When  finished 
the  building  will  be  300  feet  long.  1£»<> 
feet  wide  and  96  feet  high.  It  will  cost 
$100,000.  William  Ridge,  of  Akron.  O.. 
president,  announces  that  he  expects  to 
be  in  the  building  ready  for  business 
within  2  months. 
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lialiaiiapolu..  It.d..  .,<"i-Mllr                                        „  _  ,s.„UIl   ,-llv   Spee,l-  Se|>«-  2»  2....           San     Kranolwo.     Cut  In- 

K.,.e,Jn,]ian.ipollH  Motor  ».„    y,-  u  mm  ional      KnKiiicer  ;nK 

I'hiindllpiVia.     P..     Stone  July  I                   •  ViiMtlia.  Ct  .    Itoad   Itace;      « ».  i  1  -  L2  Trr  "t.'m^^'N        t         ~_,  .. 

Hi  "      Memorial      Hay  Tulare    fouilty    Automo-  ,(jl,,„'      l  .ter-^t-.te 

Kui;  rrom  rt.  i.nlelphla  mobile  Awm  I>t  e-l<                 New  V.trk  ("iv   Ninth  ?-i 

feat  tie.                  ,       Track  July    I   .                 Tai  oma.  W.,«h  .  Ho.,,1  K.tce.  Inci.r  Kjt.wum  l    ir  l\?  ' 

II,  ,,,..   Northwe.t    Auto-                                        T  ma    S|„..lwav   Ami,  tor  Shn*  ^,     ■  '  I  c 

m.,t        A»s„  July  .-.                   omaha.     N.-t..     S|„e,|way  tral  I'Tla.e       ,r'""'  " 

.New   York  fity.   Ilth  An-  l!a.'w.      umaha      Mr.tor      lue.  31  New     York    '»-,..■  «. 

mial    Autom ,,|,il.    OutitiK  Sp,  e,lwa\  ,  ;rn,Mi  , . 1  . ; 

(,.r    or|,).,it.»,    o,|,t,„,»'  July'.     ...            \,».,i,a.    ial.    Bo...  I    It.,,,-.  Jan  22.  lfli*.  .       .-|,„aKo.    ]|     ™  i,    "  T-i 

Auto   I >ay  AtMti  of  N.  Y  Tular.    « •„    Auto.   Ann.  '      "  '               •    "  '  •'- 


Digitized  by  Google 


May  IS,  1!>15 


THE  AUTOMOBILE 


877 


^(4el  in  |f|i§|  ike  indusiiy 


Heath    Heads  Singer   X.   Y.  Sales— 

J.  K.  Heath,  Jr.,  has  been  appointed  sale* 
manager  of  the  Singer  Motor  Co.  branch 

n  New  York  City.  He  was  formerly  con- 
•i<cted  with  Simplex  company  in  Boston 
in  the  capacity  of  salesman. 
Turner  Sales  Manager  of  Air-in-AI  Co. 
W.  M.  Turner,  formerly  sales  manager 
!nr  Paige  cars  in  New  York  City,  has 

urn  appointed  sales  manager  of  the 
Woodhridge  Chemical  Co.,  the  distributor 
in  Air-in-AI,  and  has  established  sales- 
rooms in  the  U.  S.  Rubber  Bid*.  The 
product  is  a  puncture  preventive  for  au- 
tomobile tires. 

Neal  and  Deane  Head  New  Chicago 
Branches— Two  new  automobile  branches 
rave  been  established  in  Chicago,  111., 
i;.me!y,  the  Abbott -Detroit  and  the 
l.ozier.  The  first  branch  will  be  man- 
aged by  B.  B.  Neal  and  will  be  located 
at  2i:»i-24:S8  South  Michigan  avenue; 
ttie  second  will  be  managed  by  J.  R. 
deane,  located  at  918  Michigan  avenue, 
i  hicago. 

Garage 

Seattle's  New  Garage  —  Construction 
has  commenced  on  a  J20.000  two-Rtory 
trick  and  concrete  garage  at  Seventh 
avenue  and  Westlake  avenue,  Seattle. 
Wash.,  known  as  Times  Square,  and  will 
tie  leased  for  5  years  to  the  Westlake 
Garage  Co. 

New  Garage  to  Be  Detroit's  Largest — 
What  is  said  to  be  the  largest  and  most 
complete  garage  in  Detroit  is  the 
•>ne  of  the  Detroit  Athletic  Club,  to  be 
erected  upon  a  plot  of  ground  120  by  100 
feet  on  Randolph  street  opposite  the  cluh. 
It  will  be  a  six-story  building  having 
72,000  square  feet  of  floor  space.  The 
frontage  will  be  of  white  stone  and  will 
correspond  in  appearance  to  the  frontage 
"f  the  athletic  club.  On  the  ground  floor 
there  will  be  the  offices,  an  automobile 
supply  and  accessory  department  and  a 
taxi  and  limousine  department  for  the 
exclusive  use  of  members.  On  the  top 
floor  will  be  a  most  complete  repair  shop 
and  an  electric  charging  equipment.  The 
other  floors  will  be  used  to  store  and  take 
care  of  cars.  A  company  known  as  the 
D.  A.  C.  Garage  has  been  incorporated 
with  a  capital  stock  of  *30.000  to  look 
after  the  garage  husiness.  J.  H. 
Thompaon,  of  the  Thompson  Auto  Co.; 
John  Kelsey  and  W.  E.  Metxger  arc  the 
incorporators.  Mr.  Thompson  has  been 
appointed  president  and  general  manager 
'  f  the  garage. 


Motor  Men  in  New  Roles 

i'rasp    Heads    Oregon    Oakland— The 

Oregon  Oakland  Motor  Co.,  Portland 
Ore.,  with  F.  W.  Prnsp,  president,  and 
E.  I'.  Van  Dorsal,  vice-president  and  gen- 
eral manager,  has  been  established. 

Sinclair  Gets  New  J  oh — H.  J.  Sin- 
clair has  been  appointed  manager  of  the 
Boston  branch  of  J.  C.  Tucker,  Chase 
agent  in  New  England.  He  was  for  3 
years  with  the  Peerless  forces. 

Kckerl  Succeeds  Sells-Hayes  Eckert 
has  been  appointed  San  Francisco  man- 
ager of  the  Earl  C.  Anthony.  Inc.,  Cali- 
fornia distributors  of  the  Chalmers  and 
Grant  cars,  succeeding  E.  N.  Sells. 

Cuniff  Savage  Tire  Advertising  Mgr. — 

I.  .  J.  Cuniff,  of  the  advertising  depart- 
ment of  the  M.  Kumely  Co..  I^porte, 
Ind.,  left  the  service  of  that  com- 
pany May  I  to  become  advertising  man- 
ager of  the  Savage  Tire  Co.,  San  Diego, 
Cal 

Pope  Lozier  Factory  Representative— 

II.  W.  Pope,  formerly  a  l.ozier  dealer  in 
Omaha.  Neb.,  has  been  appointed  direct 
factory  representative  in  the  states  of 
Iowa,  South  Dakota,  North  Dakota  and 
Nebraska.  His  headquarters  will  be  in 
Omaha. 

Smith  Is  New  Manager — R.  E.  Smith, 
formerly  of  Providence,  R.  I.,  has  been 
appointed  manager  of  the  Worcester 
branch  of  the  United  States  Tire  Co., 
succeeding  J.  R.  Whitmyer,  who  re- 
signed recently  to  accept  another 
position. 

Page  Goes  to  Portland — P.  W.  Page, 
for  some  years  with  the  B.  F.  Goodrich 
Tire  &  Rubber  Co.,  Cincinnati,  O.,  has 
been  appointed  manager  of  the  com- 
pany's branch  at  Portland,  Me.,  suc- 
ceeding S.  E.  Westcott,  who  has  become 
a  traveling  salesman  for  the  branch. 

Frederick  in  Business — W.  A.  Freder- 
ick has  organized  a  company  and  opened 
salesrooms  at  293  Northampton  street, 
Boston,  for  the  Frederick  Quick  Serv- 
ice Rim  that  comprises  an  extra  rim  and 
tire  to  be  clamped  outside  a  wheel  whose 
tire  is  punctured,  and  so  avoid  the  delay 
in  pumping  up  the  tire  until  the  day's 
work  is  over. 

Gardham  Resigns — Joseph  Gardham. 
a  veteran  of  the  Detroit  automobile  field, 
who  entered  the  manufacturing  end  in 
1899  with  the  Olds  Motor  Works,  and 
passed  from  that  company  to  the  employ 
of  W.  E.  Metzger  and  the  Wayne  com- 
pany, has  resigned  as  chief  inspector  of 


the  Hudson  Motor  Car  Co.,  a  position  he 
has  filled  for  2Vj  years. 

McGrath  Starts  Co.— E.  A.  McGrath, 
who  was  identified  with  one  of  the  Bos- 
ton agencies  handling  the  Palmer 
Singer  some  time  ago,  has  gone  into 
business  for  himself,  having  formed  the 
Premier  Auto  Repair  Co.  that  is  fur- 
nishing commercial  bodies  for  Ford 
chassis.  He  has  opened  quarters  on 
Northampton  street,  Boston. 

Wehb  Atlanta  Studebaker  Mgr.— A  C. 
Webb,  well  known  in  the  racing  field  as 
a  driver  of  the  Pope-Toledo  racing  cars, 
and  for  many  year*  engaged  in  the  lire 
engine  business,  has  l>een  appointed 
manager  of  the  Atlanta  I  Ga.  I  branch  of 
the  Studebuker  Corp.,  Detroit,  Mich- 
after  having  served  for  about  3  months 
as  commercial  car  manager  of  the  com- 
pany's New  York  field. 

Leverton  Chalmers  Superintendent — 
A.  C.  Leverton  has  been  appointed  gen- 
eral superintendent  of  the  Chalmers  Mo- 
tor Co.,  Detroit,  Mich.  During  the  last 
2  1-2  years  Leverton  was  with  the  Carter- 
car  Co.,  Pontiac,  Mich.,  as  factory  man- 
ager. Before  going  to  Pontiac  he  was 
during  4  1-2  years  with  the  old  Brush 
company  as  superintendent  and  also  as 
factory  manager.  L.  F.  Johnson,  former- 
ly connected  with  the  Willys-Overland 
Co..  has  become  district  sales  manager 
of  the  Chalmers  company  and  is  in 
charge  of  Southeastern  territory. 

Dealer 

Detroit  Agents  Move — Cutting,  Arm- 
strong &  Smith,  automobile  manufac- 
turers' agents,  have  moved  to  new  quar- 
ters at  799  Woodward  avenue,  Detroit, 
Mich. 

New  Detroit  Electrical  Supply  Co. — 

The  Detroit-Pittsburg  Electric  Special- 
ties Co.,  Detroit,  Mich.,  has  started  in 
business  at  997  Woodward  avenue.  The 
company  handles  all  kinds  of  electrical 
supplies. 

Vanguard  Windshield's  Detroit  Branch 

—The  Vanguard  Mfg.  Co.,  Detroit,  Mich., 
which  makes  windshields,  has  opened  a 
branch  at  807  Woodward  avenue  where 
the  new  Ford  windshield  selling  at  $7.50 
is  on  display. 

New  Philadelphia  Simplex  and  Dodge 
Station— The  Thornton-Fuller  Automo- 
bile Co.  has  taken  title  to  the  property 
at  312  and  314  South  24th  street,  Phila- 
delphia, Pa.,  and  after  extensive  altera- 
tions will  occupy  it  as  a  service  station 
for  the  Simplex  and  the  Dodge  cars. 
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Automobile     Agencies     Recently  Established 


Mnlmrnn 

Chandler       C.gdwlen  lido  ft  S  Co 


Godxden 


Little  Rock  Premier        C   L  < 

Little  Rck  Chandler        C.  t.. 

Pine  Blue  OMitnohdr    J  F  Rulhrrlnr.! 

Arlanaa 

Dougla.  Chandler       Sotulirrn  Arizona  Auto 

fo 

lluwll        V\  <;  Wagner 
Mittbrll        Oarar  lrvuj 
Maxwell        Thatcher  Imp  ft  Mcr  t  o 
Canada 

1  Stewart  \riil 
JorkORtien  Automobile 
(  " 

liwtwito  Salon  Automobile    Ik  Sup|4y 

,.    ,  C  o  .  Ltd 

I  iidrrwood  Sunn  Srnion  K«'<t»l 

\.uicou.r>  Mand     Kinit  Thomax  Pliniley 

\mioii\ti  King  A.N  Frrni  h 

Vaarouvet  HuplrK.l.llr      Rem  Motor  <  o 

Vancouver  Saxon  Hn1mM««  Bru.  .  lid 

California 

HI  Cento.  Maxwell         »   |  J.ure 

FT  Montr  Maxwell        F.I  Montr  Catage 

titma  OMamoh.li-    V-i.leraut  Mote*  Cai  Co 

Hrt\y^**i  Maxwell        C   F"  l  ink 

lluUy*<«.1  Pullman        Hollywood  Miiunn  <Ur 

Live  Oak  Studebaker  I  i\e  Onk  Garage  I  o 

Long  Beach  Mrlr  Wni  P  Wr.| 

Una  Beach  tR-iroiier  H  C.unaul 

Um«  Beach  Pullman  «w*iKmg  Jk  Kvana 

Loa  Angelr.  Comihit  II   «.  Prndell 

Lew  Angelr.  Premiei  Smith  Broa 

Monrovia  Mrtl  A  T  Badilio 

Motllovva  Rro  V    T  Ha»1iUu 

Newman  Olreamohifc-   _Si  mon  Newman  Co 

Oaaaul  kiwi  I   I  Mitligan 

l*a>adena  Oli.mohilr     I  HLmobitr  Sale*  Co 

Paaadenu  Puthlimln     II  I  Nelxoo 

Pomona  Maxwell        F!    F:  Booth 

fctalio  Mm  A    VV  Cramp 

Rrdondo  Pullman         Mardud  Ctuia 

Kama  Ana  Maxwell        C   R  Perry 

San  Hernairiino       Maxwell        Comtuetia  Mlit  ('« 
San  Betmir.lino       Trunliull        F   VV  L<«k»ood 
Nan  lacintn  Maxwell        Smart  Ik  Sniilli 

S*n  IV.lt.i  Mrti  \   |  t>rake 

Ventura  Stlldcbnkcr     I    K  Sluuit 

Colorado 

Avi^i.  \|.|.-i^on      <..  (  Nottingham 

R<tII-i-.k  •  I.-      «rl       I.  V  Sarin 

hvril.  ■•»:  M..111.* .    .     )   V  Sana 

*i-i.i-oii       Avery  Auto  Co 

I  A  Outhler 
A  McDowell 
A   H.  Frrrtcha 
Canon  Cliy  Auto  Co 
F:  Glial 
K  C.un 
F.   I  Wall* 
VV  W  Prior 
Itatl-Faweett  Motor  Co 
J   S   Morrison  Auto  Co. 
J   S.  Murriwiu  Auto  Co 
[Van  M  C.illraiu, 
R  VV  Wanatr-I 
R  W  Wan.ti-d 

II  Urtial  rami 
I.  Clark 
I.  Clark 

I.  W  \'«i  Dyke 

F  H.  Ilarriaon 
L  U  NVIaon 
W    P  Jottp. 
W  P  Jonr. 
Wrartn  .Slopr  Auto  i  n 
T>an  Straishr 
Siralilu  ft  Son 
lv  P  Mn-krr 
F  P.  M.Tk.r 
S.  P  Mm, 
T.  Sharp 
I   K  Boill.il 
J   A  Prttt«.i, 
I.  S  Pcipraon 
Faimn  F  (Villain 
F'mtnrt  F"  Galilean 
VV   F  AVcuidrr 
I  <;  Trrti 

I  C.  Tnl/ 

!)   I   Hrn«>n  \nti>  C„ 
El  Rarir 
R  Katie 
K  rCoot  ta 

II  C,.t,|..i 
II  (ioriion 
lohn  H.i 
I    A  Borl 
M   W  VVoiirt 
KvliH  Auromoltilr  <  H 
l)xk  Hrlar 
V  S  Hamilton 
Kr.rt.-I  Automobilr  Co 
K   t  CrockMt 
M   M  Rut.iwi 
M  M  Rubnrr 
M   M  ktilmi 
I    K  Ruplr 
)  C.  <'artwrt«ht 
)    )  Krllcr 
C   C  Whltrtkrr 
L    I.  Rr-.W71 
I'tr-al   Auto  Si  Marhinr 

(,i 
L.  L  llrown 
Kinifri--!  ft  F!vnn« 
Kltrlml  ft  Kvu-ik 


Bridarporl . 


Alliany 
Tatr 


\ltr»l» 

Flvron   .  . 

Cairo 

('alio 

Chami>«i*n 

rhiraa-o  - 


Prf mirr         KalrfWId  Auto  Co 
Grnrjrta 

Studrbaker    S   B   Droirn  Co 
StudtbakM    H   V  Atwi.al 

Idaho 

Ptrinltt         K  T  WalKank 
Saaot.  Holt  Auto  ft  S  C-o 

Illlnola 

Chawllcr 
Oldamobilr 
Saxtin 


>lnln.- 


P'rmirr 
Charwllrr 

IS" 


Flhura 
Plain 
Fairfirlil 
Fairfirlil 


Oldamobilr 
Chandlrr 
Saxon  . 
Slu<lrl)iakrr 
.  M  cjinr 


Alton  Auto  Co 
L.  D  ManhaU 
Cairo  Minor  Co 
llllnoia  Auto  Co 
II    II    Hams.  Ir 
llarvry  Tanrah  Co. 
Com-n  Moton  Co 
Wrtirm  Stair.  Autramo 

btlt-  Co, 
Shannon  St  Canute 
A   K  LuR-hrr 
II  O.  Brnrkrtt 
Wilwifi  ft  Br»tow 
G  VV.  flroknjiiam  Auto 
<  . 


Forrraton  Molinr  AbMi  ft  Knrf 

<;alr.l>ura  <'lian«Ilrr  A  II  Srliwank 

Kankakr-r  OMimobilr  .KaJlkakrr  Motor  Caj  Co 

LlbrrtyvilU-  Mnlttl*  Ktt-  MiHor  Co 

Manito  Molinr.  L.  Ht^kntan 

Mari-m  Sa««in  Marion  Saauct  <"<»- 

M.  imo  Chandler  Paul  E  Coil 

Mmi.e  CrntrT  Chandler  Alihlxinft  ! 

N.antir  Moline  II.  O  Bro.-r 

Oak-»t«.l  M.alw  H.  W  Nrrl 

Orion  Moline  Rohtoarh  ft  Krrt 

Peotia  Motiati-h  Iirh  Bti^.  ft 

kiKktord  Moline       .  Lundstrom  Broa 

Somonauk  Molinr  Win  R  l>i*trr 

Staunton  Chandlrr  C  Blackwrll 

Mrrrmt  Chantllet  F.  Hopaih-r 

Sy.atnorr  OWaoiobiU-  .Fl.  A.  Little 

Talieran  CruuvlU-t  K  P  1 

T.l«..-a  Pilot  F 

Indlaaa 

Akron  Saxon  K.  (Vaxt  Co 

Brook  ^on  Stiiilrliakrr  M    K  BrrtlleHl 

Fort  U'avnr  Premier  C  Q  Row 

Inrmnar-'lt.  MolUu-  l»^lt..lt   F3ef.  Sale.  (  « 

Iji  Potte  Saxon  Hrnry  Br.i?<  ft  Sharp 

Plymouth  Saton  .  F    M  Kuhn 

H«.-ln-»ler  tadamobile  V  Sttn^m 

Silver  IjtVr  PII.H  W    C    l  ota 

Irrtr  llautr  (X'ltmortile  Cole  Auto  Co 

Vevay  SunJrhaker  M    B  Ouprax 

\"lniennr^  Saxnti  lobn*>ri  Auto  C<t 

Winama  S.ixott  F:.  Zelu-r» 


Avoaca 

Meloil 

CVrnkrr 

Clair 

Clarion 

Courvril  Blurt. 

DerUMjn 

IV**  Moine<* 

Dubuque 

leu-ell 

Knterum 

Ijkr  Mill. 

Manrrteater 

Monmtmtli 


Prart  lerwen 
It  I-  1-orao 
K   J  Lai»-r 
IK>nah<H-  ft  DoitahiM- 
I   T.  jmpon 
C    A  Moeaan 
l.oui.  M  Coon 
tVa  Mtaora  f.-llery  Co 
Byrne  Bruthrrx 
I  ver  I  vrriain 
F'rettDuth  Auto  Co 
U'lnrwbaao  Auto  Co 
M    D  Arnold 
MM  Miller 
T.  W  MrOermol 
I..  F".  Rk-h.r-iaon 
C.aolner  M-^or  Co 
Holllday  Bt.«  ft  Smock 
Hur.1  Auto  Co 
C..  P^Moht 

Kmlmei  Auto  Co 
H  P  Maaon 

Kaaata 

Atchi»n  I lerfl- Brook*  F'  R  Be.  k 

Burrton  Herfl  Brooka.  I.  F..  Dundon 

Centralia  Hollier  Walt  Auto  Co 

F"rnn*.rta  Hern"  Hrooka  Struhe  Motor  Co. 

Haddam  HerrT  Bro.»i«»  F:  W  Snratlrarn 

Hay.  Ilerfl  Broci'd  \  Herl 

Larned  HoUler  VtrlfHl  ft  Co 

Uiwtrnie  Herl  BronkaC.  XV.  Smith 

Lehuh   Hetfl-Brooka  ly»hl«li  l^ind  Co. 

Olmit.  Hertt  Btooka  Hickev  ft  C.aliardt 

Ottawa  Her*  Blank*  l.athtop  Hardware  Co 

Hetl  HrookxAV    B.  McCall 
Herri  RiooV.  F"ril»meier  !k  Hewil 
Her»1  Bmo'ta  Mill.  ImuJ'ineat  Co 
Wichita  HertT  Brook-  HetArtt  ft  Myera 


Kent  a 

fiirfnill'ftl 

Caae .  ... 

C .  Deweesr 

Covin  c*oi 

< '  .*» 

Hunam  Hilar  Co 

Khz  4l»'<  Mown 

i\w 

V   II   Miller  Imp.  Co 

Rra-ltnr-1  Broa 

Hrlrn*  Si* 

Ca«- 

(■    C,  Davia 

<  .-• 

r«e 

I  O  Cl„te  ft  Son 

Ho  Ifcrn*  viH.* 

■V  E  Patteeaon 

I'n* 

K.l'iel  Able  Hdwe  Co 

t  .•■»*  i*'*>r 

*  lie 

1.  B  Taylor 

llopkinnillt- .  . 

.  .(  aw 

.1    I  Menalte 

<a«- 

Mahan  ft  Mc  Afee 

Librny 

l'l«< 

\*ouit|  ft  Rule 

Parjurah 

Chindler 

It  A  Potter  Supply  Co. 

PrinrrtiKi 

t'a«- 

1'   1.  PM-ketlng 

Providcnrr 

C-u- 

1  F  Montjo-n-ry 

CRamller 

('itUena  Oaraur 

Smith"  Orirt'f 

Cao- 

Wriaht  Broa 

S(niti|tfir|«l 

C:t«- 

McClure  ft  May. 

llu  l^wi 

Haitan  Rrotherx 

\\  *\ci\*y  

I  ■»<• 

If  Woltlin 

S?iwi 

w  J  It  Tylet 

Arrroil  S|  l.imir 

A    A  Ri.har.laoc 

I-'   X  Lord 

tUdtoan  Motor  Co 

W   \    Hmeari  ft  W  II 


V  k  Borden 
nd 

Auto  t  o 


arlta 

Mi>Rti*l3S.ol<' 
In. 

F*  K  Win* 
l^raure  Broa 
F    B  l>a*r 
A.  I.  MlUa 
II  W  F>1«ar 
T.  W  Ilorlakiaaoa 
PhUbruok  Motor  Car  < 
Bennett  Motor  Car  (  , 
H  C,  Pefty 
J    A.  Steele 
Ryan  ft  Ryan 
R   F  Burke 
Meta  Motux  Car  I  . 

Nfi  F-n«banT| -Sapt,,  ( 


Mlrlilkau 


Baldwin ...... 

Battle  Creek 

Battle  Creek 

Benton  Harbor 
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Setting  for  the  500-Mile  Race 

Meeting  the  300-Cubic-Inch  Limit — Entries  Repre- 
sent Culmination  of  Racing  Development — Ameri- 
can Cars  Have  Made  Big  Strides  in  Past  12  Months 


By  A.  Ludlow  Clayden 


THE  thing  which  will  be  watched  with  the  greatest  inter- 
est in  the  coming  50O-mile  race  at  Indianapolis  Speed- 
way iB  the  bunch  of  new  American  cars  in  which  there 
is  to  be  found  the  best  work  that  has  ever  been  done  in  thi3 
country.  It  is  the  first  time  that  American  automobile  en- 
gineers have  devoted  their  closest  attention  to  the  job  of 
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producing  high-speed  motors  for  high-speed  cars  and  they 
have  had  the  aggregate  experience  of  all  the  world  upon 
which  to  draw. 

There  is  no  reason  why  one  or  more  of  these  cars  should 
not  be  able  to  do  as  well  or  better  than  the  best  European  iobs, 
for  as  much  skill  and  as  much  care  have  been  incorporated 
in  them.  Certainly  the  American  manufacturers  have  never 
before  given  so  much  time  and  money  in  their  efforts  to  win 
what  will  be  the  most  important  automobile  race  held  this 
year  in  any  part  of  the  world.  Whether  he  be  laboring  in  a 
factory  or  with  the  armies  in  the  field,  there  is  hardly  a  fol- 
lower of  the  sport  of  motor  racing  whose  thoughts  will  not 
turn  to  the  Hoosier  city  and  who  will  not  be  eager  to  hear 
the  result.  An  American  success  this  year  would  gain  far 
more  for  the  reputation  of  American  automobile  engineering 
than  it  could  ever  have  before,  and  it  may  be  doubted  whether 
such  a  chance  will  ever  occur  again. 

During  the  past  4  years  a  great  change  has  occurred  in  the 
general  character  of  racing  automobiles.  Before  that  time 
the  usual  idea  was  to  employ  the  biggest  motor  possible  and 
to  gear  it  high,  obtaining  power  by  high  compression  and 
vigor  of  each  individual  explosion.  Then,  as  race  after  race 
in  Europe  and  America  came  to  be  put  upon  a  motor-capacity 
basis,  engineers  found  that  even  higher  track  speed  was  to 
Ik;  had  from  smaller  motors  turning  at  high  speeds.  We 
have  seen  the  limit  of  cubic  capacity  at  Indianapolis  shrink 
from  600  cubic  inches  in  1911  and  in  1912  to  450  in  1913  and 
1914;  now,  this  year,  it  is  300  cubic  inches  only.  In  these 
4  years  the  winners'  speeds  were  74.8,  78.7,  75.9,  and  82.5,  so 
one  can  see  that  the  big  reduction  from  600  cubic  inches  to 
450  had  a  power-reducing  effect  the  first  year  it  came  into 
force,  but  that  last  year  the  smaller  motor  was  capable  of 
higher  speed  than  the  best  performance  of  the  600  cubic  inch 
car. 

Great  Progress  in  American  Motors 

It  was  said  last  year  by  the  Peugeot  engineers  that  they 
had  found  great  difficulty  in  getting  more  power  per  cubic 
inch  in  their  cars  for  the  French  grand  prix  than  they  had 


Google 


THE  AUTOMOBILE 
Performance  of  Motors  in  Indianapolis  Winning  Cars 


May  to.  19 IS 


GEAR 

CAB 

Numbv 

of 

Bore 
u< 

ftniii 

PUUm 
Ai«. 
So  uar# 

ATM 

<x 

Valra, 

Ratio 
Pliton 

Araa.. 

Vahr. 

PIltOD 
Spaed 
F»*t  par 

Mlnuta 
at 

R»»».  par 
Mlnuta 
■t  l»t 

Cu  blc 
Taat 
Oaa 
laaa 



Gsa  Spaod 

Through 

Vain 
at  IH 

M.P.H. 

Uaar 

Ratio 

Wlnaor'e 
Spaed. 

IH 

M.P.H. 

M.P.H. 

par  MO* 

Ft.  par 

Sacoud 

1912 
Limit  QUO 
Cu.  lu. 

NnUutml 

I 

4110 

)•> 

.  II, 

'.'  vi.lv™  p«t 
cylinder 

8.1 

Mil 

I!KU, 

Ml 

.•ml 

-■.7 

19U 
Limit  450 
I'u.  In. 

IVugr.,1 

— 

.  .  „7 

+48 

i  i  j 

1.5 
t  vilmpn 
ryliwloi 

— 

1307 

1WK\ 

2w  1 

7J.» 

"lPM~" 
Limit  450 

Cu.  In. 

lMa«r 

4 

I   U7  1J 



ISO 



is 

I  2* 
4  vulv^-apcr 
ryliodt-r 

i 

10 

I7MI 

.'S7-, 

)7l» 

:i  to  i 



«  47 

obtained  in  1913,  and  the  cars  which  ran  last  year  were  very 
little  faster  on  the  straightaways  than  those  which  had  com- 
peted in  the  great  French  classic  in  1913.  At  Indianapolis 
this  year  we  shall  see  the  two  fastests  cars  from  Lyons  in 
De  Palma's  Mercedes  and  Resta's  Peugeot,  but  they  will 
probably  be  no  faster  than  they  were  12  months  ago. 
Among  the  native  machines,  however,  there  are  many  of  de- 
signs at  least  as  good  as  and  perhaps  better  than  these  year- 
old  European  cars,  for  American  engineers  have  been  busy 
while  their  European  confreres  have  been  idle  through  force 


How  High  speed  Motor  Gets  Power 

At  the  foot  of  this  page  is  a  table  giving  the  main  char- 
acteristics of  the  motors  used  at  Indianapolis  in  1912,  1913 
and  1914.  In  it  there  is  a  column  giving  the  cubic  feet  of 
gas  used  per  mile  and,  looking  at  this,  it  is  easy  to  aw 
whence  came  the  power  which  enabled  a  car  with  a  motor 
of  380  cubic  inches  to  eclipse  the  speeds  got  from  much 
larger  engines  in  previous  years,  for  the  ultimate  measure 
of  the  power  of  a  motor  is,  of  course,  its  ability  to  burn  com- 
bustible gas.  The  greater  the  quantity  of  gas  mixture  it  can 
inhale  and  explode  per  minute  the  greater  will  be  the  power 
it  give*  out. 

It  should  be  explained  that  the  ability  of  the  different 
motors  to  use  gas  is  estimated  by  determining  the  number 
of  motor  revolutions  per  mile  run;  which  is  fixed  by  tire 
size  and  gear  ratio;  and  multiplying  the  revolutions  by  the 
capacity  of  the  motor  in  cubic  feet.  This  does  not  give  the 
actual  figure  for  the  gas  used,  as  this  depends  upon  many  de- 
tails of  design,  but  it  does  represent  the  theoretical  best  pos- 
sible performance  in  true  proportion.  Probably  if  there  were 
any  method  of  measuring  the  real  consumption  of  gas  we 
should  find  that  the  better  mechanical  detail  of  the  1914  win- 
ner made  its  position  still  better  than  the  fibres  given  sug- 
gest it  to  have  been. 

Gas  Speed  Increased  100  per  Cent. 

Figuring  on  a  basis  of  100  miles  per  hour,  which  wi« 
attained  frequently  during  the  races  at  Indianapolis,  we  find 
that  the  piston  speeds  are  roughly  in  the  proportion  10-13-17 
for  the  last  3  years — an  increase  of  70  per  cent,  in  2  year*, 
and  figuring  the  gas  velocities  at  maximum  valve  lift  the 
speed  of  mixture  rushing  in  rose  from  142  feet  per  second  to 
284  feet,  an  increase  of  exactly  100  per  cent.  Here  again  the 
probability  is  that  the  valves  of  the  1914  winner  remained 
open  longer  than  that  of  the  1912  car,  so  the  average  velocity 
during  the  whole  time  the  intake  valve  was  open  is  probably 
not  so  much  greater  on  the  newer  car  as  these  figures  show. 
Still  they  suffice  to  point  the  moral  that  we  can  burn  more 
fuel  and  so  have  a  larger  number  of  thermal  units  of  energy 
at  our  command  with  a  little,  high-speed  motor  than  with  a 
large  one  running  at  two-thirds  the  speed. 

This  year  it  is  almost  safe  to  expect  that  we  shall  see 
higher  crankshaft  speeds,  higher  gas  speeds,  greater  displace- 


Acceleration  = 


ment  per  mile  and  a  higher  average  speed  for  the  winning 
car,  unless  the  condition  of  the  track  or  some  such  extraneous 
cause  shall  occur  to  prevent  the  full  power  of  the  motors 
being  available.  As  speeds  are  reached  that  compel  the 
driver  to  shut  off  for  the  bends,  it  is  not  so  much  the  possible 
maximum  speed  which  counts  as  the  rapidity  of  acceleration, 
and  other  things  besides  crankshaft  speed  and  valve  area* 
enter  into  this. 

Power 
Weight 

Acceleration,  the  rapidity  with  which  speed  of  motion  can 
be  imparted  to  a  body,  depends  upon  the  mass  of  the  body, 
the  resistance  offered  to  its  motion  and  the  force  available  to 
move  it.  Taking  resistance  to  motion  first  we  can  reduce  the 
rolling  resistance  of  the  car  by  care  to  see  that  every  bearing 
in  the  wheels  and  transmission  is  in  perfect  state,  that  only 
the  best  of  bearings  are  used  and  the  best  of  lubricants.  The 
most  important  external  resistance  is  that  of  the  atmosphere 
and  this  is  cut  down  by  the  modem  style  of  bodywork,  the 
streamline  Beating  and  sometimes  the  tapering  tail  used 
universally  in  track  racing  in  Europe,  and  to  be  found  upon 
the  Peugeot  which  Resta  will  drive  this  year.  In  general 
the  value  of  the  tail  is  debatable,  for  though  the  theory 
behind  its  use  is  sound  there  are  other  effects  due  to  the 
weight  and  the  effect  of  side  wind.  But  there  is  general 
agreement  as  to  the  help  obtained  by  a  smooth  and  stream 
line  midships  section  and  a  hood  which  tapers  neatly  to  the 
seats. 

When  all  these  things  have  had  attention  we  can  come  to 
the  question  of  mass  to  be  moved.  For  a  Axed  amount  of 
power  and  other  things  equal,  as  they  say  in  the  text  books, 
we  shall  get  a  quicker  acceleration  as  we  reduce  the  weight 
of  the  car.  The  car  as  a  whole  possesses  inertia,  and  force 
is  needed  to  change  its  speed  of  motion,  the  less  the  weight  the 
less  the  inertia.  So  we  gain  the  idea  that  it  is  an  advantage 
to  build  the  car  as  light  as  possible. 

However,  it  is  not  only  the  mass  of  the  car  as  a  whole 
that  matters,  for  besides  the  inertia  effect  of  the  complete 
vehicle,  every  part  within  it  that  has  a  rotary  motion  has  an 
individual  inertia.  It  requires  force  to  accelerate  the  fly- 
wheel, the  clutch,  the  road  wheels  and  even  the  gears  and 
shafts.  So  there  is  a  powerful  incentive  to  cut  down  every 
part,  first,  because  of  its  own  inertia,  and,  second,  because 
of  its  part  in  making  up  the  total  weight.  Thus  one  reason 
for  using  six-cylinder  cars  for  racing  is  because  they  do  not 
need  so  heavy  a  flywheel. 

Special  Materials  Reduce  Weight 

A  conspicuous  feature  of  the  majority  of  the  racing  motor* 
made  specially  for  the  1915  contest  is  the  use  of  the  new 
high  tensile  aluminum  alloys.  For  pistons,  connecting  rods, 
and  even  for  chassis  frames  in  some  instances,  one  finds 
steel  and  iron  replaced  by  one  or  other  of  the  light  metals 
which  have  practically  the  same  strength.  These  materials 
are  not  cheap;  mostly  they  are  very  costly  indeed,  and  some 


Digitized  by  Google 


May  £0,  1915 


THE  AUTOMOBILE 


881 


of  them  are  difficult  to  work,  but  the  saving  in  weight  which 

they  permit  is  worth  both  time  and  trouble. 

v  ...  .  .     >       .  >» 

Cooling  a  Difficult  Problem 

After  care  for  the  internal  freedom  of  the  motor  we  come 
to  the  cooling,  and  it  may  be  that  this  is  the  most  difficult 
part  of  the  whole  business,  because  we  have  to  prevent  the 
gradual  heating  up  of  such  parts  as  valves  after  long  hours 
of  work.  It  might  be  thought  that  a  motor  which  will  cool 
itself  efficiently  for  half  an  hour  at  full  speed  on  a  warm 
day  ought  to  be  proof  against  overheating  for  runs  of  days 
•or  even  weeks,  that  failure  when  it  came  would  be  through 
something  wearing  out  and  not  through  a  part  becoming  too 
hot.  But  experience  of  racing  shows  that  parts,  which  have 
stood  up  for  hours  of  practice  spins  at  maximum  speed  but  of 
short  duration  when  considered  singly,  will  fail  when  called 
upon  to  operate  hour  after  hour  without  a  rest.  Notable 
among  such  parts  are  valves,  valve  springs  and  spark  plugs, 
others  being  pistons  and  even  cylinders. 

It  ia  known  that  an  air-cooled  motor  cycle  can  always  be 
made  to  suffer  from  overheating  if  it  is  run  at  maximum 
speed  for  long  enough.  This  is  because  it  gains  heat  from 
within  just  a  little  bit  faster  than  it  can  dissipate  it  to  the 
atmosphere.  Now,  if  we  imagine  a  part  of  a  motor  like  a 
valve  which  is  not  cooled  by  direct  contact  with  the  water  it 
may  work  perfectly  at  260  degrees  but  fail  at  350.  Suppose 
that  the  amount  of  heat  it  can  dissipate  through  the  guide 
and  seating  is  exactly  equal  to  the  heat  it  gains  per  minute 
when  the  motor  is  running  at  a  certain  power,  if  we  speed 
up  a  little  it  will  be  getting  more  heat  put  into  it  than  it  can 
get  rid  of.  It  may  be  only  a  very  little  more,  so  that  in  a  half 
hour  its  temperature  will  rise  perhaps  to  280  degrees,  still 
below  the  danger  point,  but  if  the  speed  is  maintained  long 
♦nough  the  critical  350  degrees  can  be  reached  and  failure 
becomes  probable.  These  figures  are,  of  course,  only  taken 
to  illustrate  the  idea. 

The  reason  for  explaining  this  point  is  that  the  absence  of 
steam  at  the  radiator  does  not  prove  the  cooling  to  be  suffi- 
cient, we  might  easily  so  design  an  engine  that  some  internal 
part  would  burn  up  with  the  cylinder  jackets  dead  cold. 
These  troubles  with  details  like  valves  and  plugs  were  encoun- 
tered on  the  old  style  racing  cars  because  materials  failed 
through  repeated  stressing  and  the  plug  trouble  was  almost 
completely  cured  by  better  construction  of  that  vital  detail. 
Then,  when  we  began  to  burn  much  more  gas  per  minute  in 
a  much  smaller  motor,  the  heat  trouble  showed  up  and  it  is 
the  most  serious  one  that  now  faces  the  designer  of  modern 
racing  machines. 

Overhead  Valves  Advantageous 

Every  racing  car  to  win  an  important  event  in  Europe  dur- 
ing the  last  two  years  has  had  overhead  valves,  and  the 
majority  of  these  cars  have  had  four  valves  per  cylinder.  This 
is  because  the  overhead  construction  gives  a  better  shaped 
combustion  space,  a  more  free  outlet  for  the  gas  past  the 
valves  and  allows  the  use  of  a  slightly  higher  compression. 
Also,  and  this  is  possibly  important  in  view  of  the  heating 
trouble  dealt  with  in  the  last  paragraph,  it  is  more  easy  or  less 
difficult  properly  to  cool  the  valves  and  spark  plug  when  the 
side  pocket  is  removed. 

The  reason  for  using  four  small  valves  instead  of  two  large 
ones  is  that  they  weigh  less  for  a  given  area  of  opening.  If 
we  have  heavy  valves  of  large  diameter  it  is  necessary  to  use 
very  strong  springs  and  this  puts  heavy  stresses  on  every 
part  of  the  motor.  It  loads  the  push  rods,  cams  and  camshaft 
and  the  valve  itself  can  be  injured  by  the  terrific  impact  as  it 
shuts  on  its  seating  time  after  time  at  high  speed.  The 
amount  of  power  absorbed  by  the  valves  and  their  operating 
mechanism  is  quite  considerable  and  it  needs  much  less  to 
move  two  little  valves  than  one  large  one,  while  trouble  with 
bearings,  timing  gears  and  push  rods  is  avoided.   If  we  were 


still  using  big  motors  there  would  no  doubt  be  engines  with 
six  or  eight  valves  per  cylinder,  for  the  multiple  valve  idea 
has  been  a  complete  success.  Opinions  as  to  the  best  way  to 
operate  overhead  valves  differ  a  good  deal,  but  the  one  which 
will  reduce  the  weight  of  rockers  or  push  rods  to  the  minimum 
is  generally  preferred  and  this  calls  for  an  overhead  cam- 
shaft or  even  two  camshafts  side  by  side  on  top  of  the  motor 
as  used  by  Peugeot 

Multi-Point  Ignition  Popular 

It  is  generally  conceded  that  there  is  advantage  in  the 
use  of  two  magnetos  and  two  sets  of  spark  plugs,  while  some 
motors  in  successful  racing  cars  have  had  four  plugs  per 
cylinder.  Not  only  do  the  two  plugs  give  quicker  burning  of 
the  charge,  but  there  is  always  the  chance  that  one  will  con- 
tinue in  operation  if  the  other  fails.  Apart  from  this,  and 
the  use  of  highly  special  spark  plugs,  there  is  little  in  a  racing 
ignition  system  that  differs  from  those  in  ordinary  use. 

Carburetion  Troubles 

The  effect  of  high  gas  speeds  and  the  very  rapid  opening 
and  closing  of  the  valves  has  been  to  make  necessary  a  variety 
of  changes  in  carbureter  construction  with  the  idea  of  obtain- 
ing a  better  gas.  It  is  now  a  matter  of  history  how  that  old 
veteran  of  carburetion,  Claudel  of  Paris,  just  prior  to  the 
French  grand  prix,  which  was  contested  at  Dieppe  in  1912. 
evolved  a  new  kind  of  carbureter  which  enabled  a  greatly  in- 
creased power  to  be  obtained  from  almost  any  sort  of  motor. 
The  new  instruments  were  made  by  hand  for  all  the  French 
cars  and  the  English  Sunbeams,  while  Monsieur  Claudel  him- 
self superintended  the  tuning  up  of  practically  each  of  these 
engines). 

The  results  were  amazing,  but  it  was  then  thought  that  the 
effect  was  obtained  more  by  the  skill  of  the  man  than  the 
excellence  of  the  carbureter.  Later  this  proved  to  be  untrue, 
for  it  was  found  possible  to  make  the  carbureter  in  quantity, 
and  last  year  in  Europe  there  was  scarcely  a  car  used  in 
racing  that  had  not  either  a  regular  Claudel  carbureter  or  a 
"special"  type  of  carbureter,  made  on  the  new  Claudel  prin- 
ciple. It  is  well  known  that  in  some  of  the  French  races 
carbureters  bearing  various  names  were  all  the  same  inside. 
Claudels  with  some  other  name  on  the  float  chamber  lid. 

The  essence  of  this  carbureter  is  a  "jet"  composed  of  a 
series  of  thin  concentric  tubes  pierced  with  small  holes.  Air 
and  gasoline  are  both  drawn  to  the  inside  of  these  tubes 
through  the  narrow  spaces  which  separate  one  from  another, 
and  there  they  intermingle  so  closely  that  there  emerges  from 
the  little  holes  in  the  outer  tube  a  thick  rich  gas  and  not  a 
liquid  spray  at  all.  Much  the  same  principle  is  involved  in 
the  well-known  Zenith  double  jet,  and  in  a  variety  of  other 
carbureters.  What  Claudel  did  was  to  carry  the  thing  a  stage 
beyond  what  had  ever  been  thought  possible  before.  His 
racing  carbureter  has,  however,  a  drawback,  in  that  it  cannot 
be  fitted  to  any  motor  without  a  deal  of  experiment  and  trial 
to  get  just  the  right  number  and  size  of  minute  holes  in  the 
little  battery  of  tubes. 

It  may,  perhaps,  be  supposed  that  in  the  old  kind  of  slow 
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speed  motor  and  in  the  ordinary  touring  car  motor  of  today, 
gasoline  which  issues  from  the  jet  in  the  form  of  a  liquid 
spray  has  time  to  mingle  with  the  air  and  form  a  good  homo- 
geneous gas  while  it  is  passing  through  the  intake  passages 
and  being  compressed  in  the  cylinder,  but  that  above  certain 
speeds  there  is  not  a  sufficiently  long  period  from  the  time  the 
gasoline  emerges  from  the  jet  to  the  moment  it  is  fired.  Thus 
very  delicate  sorts  of  carbureters  which  divide  the  gasoline 
with  almost  molecular  fineness  are  able  to  improve  the  power 
by  increasing  the  amount  of  gasoline  which  can  be  burnt  in 
the  motor.  With  gasoline  subdivided  insufficiently  quite  a 
measurable  proportion  can,  under  certain  circumstances,  be 
either  not  burnt  at  all  and  passed  to  the  exhaust  as  unex- 
ploded  vapor,  or  be  burnt  inefficiently  after  the  exhaust  valve 
has  opened. 

It  would  be  possible  to  go  on  at  great  length  elaborating  the 
things  which  have  to  be  considered  in  building  a  racing  ma- 
chine, but  enough  has  been  said  to  indicate  the  immense 
amount  of  time,  brain  effort  and  labor  which  goes  to  the  win- 
ning of  a  race,  quite  apart  from  the  skill  and  experience  of 
the  driver,  who  often  is  no  engineer,  and  depends  upon  others 
to  provide  the  machine  which  his  daring  can  steer  to  victory. 

Poult  ion  of  the  Six 

This  year  there  will  be  very  few  six-cylinder  cars  in  the 
great  event.  Though  a  six  won  the  first  500-mile  contest  in 
1911,  and  still  holds  the  speedway  record  for  an  American- 
built  car,  four  cylinders  have  usually  proved  best  for  racing; 
more  especially,  perhaps,  as  the  allowable  piston  displace- 
ment has  been  restricted.  Vibration,  which  is  the  bugbear  of 
the  four-cylinder,  high-cfliciency  touring  car,  does  not  matter 
within  reasonable  limits  on  a  racing  machine,  and  also  the  use 
of  excessively  light,  albeit  costly,  pistons  and  connecting 
rods  reduces  the  characteristic  vibration  of  the  four  to  some- 
thing very  small  indeed.  In  a  six  the  greater  number  of  pis- 
tons means  more  wall  friction,  the  greater  number  of  crank- 
shaft bearings  also  tends  to  cut  down  the  mechanical  efficiency 
of  the  motor  and  the  weight  is  usually  greater  than  that  of  an 
equal  sized  four,  despite  the  lighter  flywheel.  Lubrication  is 
easier  in  a  four  and  the  carburetion  of  a  six  is  so  difficult  a 
problem  that  two  carbureters  have  been  used  on  most  racing 
machines  of  this  type.  Incidentally  two  carbureters  are  not 
uncommon  on  four-cylinder  cars  for  high  speed  work,  as  was 
explained  in  the  recent  series  of  articles  in  The  AitomobILE 
by  S.  Gerater.  who  discussed  the  mechanics  of  high  speed 
motor  design  in  accurate  calculations. 

Sixes  Scarce  for  1915 

The  table  shows  the  positions  taken  by  six-cylinder  cars  in 
previous  500-mile  races  at  Indianapolis  and  the  Grant's  Sun- 
beam which  took  seventh  place  last  year  will  be  competing 
again,  and  its  sister  vehicle  will  be  beside  it  with  Limberg  at 
the  wheel.  So  far  as  is  known  at  the  time  of  writing,  these 
will  be  the  only  six-cylinder  cars  in  the  ruce,  so  it  will  be  espe- 
cially interesting  to  see  how  they  perform. 


Chassis  Keeps  Pace 
with  Motor 

Lightness  and  Greater  Durability 
Due  to  Advance  in  Manufacture 

By  J.  Edward  Schippcr 

CHASSIS  development,  so  far  as  the  racing  cars  desired 
for  speedway  work  are  concerned,  has  been  proceed- 
ing along  well-defined  lines  during  the  last  four  years.  A.*  a 
result  of  this  several  marked  trends  may  be  noted  which  al- 
most parallel  the  developments  of  passenger  cars.  As  may 
be  expected,  the  cutting  of  piston  displacements  from  600 
cubic  inches  to  one-half  that  quantity  is  sure  to  cause  some 
definite  relative  alterations  in  the  design  of  the  chassis.  The 
small,  high-speed,  light-weight  motor,  designed  to  produce 
the  most  efficiency  from  the  smallest  possible  piston  displace- 
ment, is  characteristic  of  the  entire  car.  Therefore,  it  is  not 
surprising  that  we  find  such  factors  as  wheelbase  dropping 
steadily  at  the  same  time.  The  winner  of  the  Indianapolis  . 
sweepstakes  in  1911  drove  a  car  with  a  wheelbase  of  116 
inches.  In  1912  the  winner  had  a  110-inch  wheelbase;  in  191. "J. 
108,  and  in  1914,  104.  That  this  trend  is  almost  sure  to  be 
continued  is  evidenced  by  the  number  of  cars  in  the  race  this 
year,  which  are  of  shorter  wheelbase  than  last  year's  winner. 

Special  Materials  Reduce  Weight 

With  a  smaller  motor,  a  shorter  wheelbase  and  a  general 
tendency  all  along  the  line  towards  lightness,  it  is  not  surpris- 
ing that  the  well-defined  trends  towards  lighter  materials  of 
greater  strength  per  unit  of  sectional  area  should  be  marked. 
The  wheelbases  which,  when  taken  in  connection  with  the 
motor,  are  a  positive  indication  of  at  least  the  general  features 
of  design,  are  not  only  less  for  the  cars  which  happen  to  cross 
the  line  before  their  competitors,  but  are  also  less  for  the  other 
cars  in  the  races.  That  this  development  is  noticeable 
throughout  the  entire  past  4  years  is  brought  out  by  the  fact 
that  while  the  car  which  ran  second  in  1911  had  a  wheelbase 
of  124  inches,  the  car  which  finished  second  best  in  1914  was 
the  little  3-liter  Peugeot  with  a  wheelbase  of  approximately 
25  per  cent.  less.  Again,  the  car  which  finished  second  in 
1912  was  IT  inches  shorter  than  the  1911  second.  The  car 
which  finished  second  in  1913  was  5  inches  shorter  than  the 
1912  second  best  car.  In  1914  the  first  and  third  cars  had 
wheelbases  of  104  inches,  which  was  the  first  time  that  cars 
of  this  length  were  used  in  an  Indianapolis  race. 

Lightnea*  Aids  Tire  Durability 

One  of  the  natural  conclusions  to  be  drawn  from  the  fact 
that  the  cars  arc  generally  lighter  and  shorter  is  that  tires 
would  suffer  less  for  this  reason.  While  it  has  always  been 
stated  that  the  driver  and  his  methods  have  as  much  to 
do  with  the  life  of  the  tires  in  a  contest  of  this  kind  as  any- 
thing else,  nevertheless,  omitting  the  personal  factor  for  the 
time  being,  the  number  of  tire  changes  should  gradually  be- 
come less  as  the  weights  decrease.  It  is  true  that  average 
speeds  have  become  higher,  and  hence,  if  the  weight  were 
neglected,  the  tire  changes  would  show  an  increase.  How- 
ever, in  spite  of  the  increase  in  speeds  tire  life  has  held 
its  own. 

In  the  1911  race  the  number  of  tire  changes  for  the  first 
three  cars  to  finish  was  twenty-two.  In  1912  it  was  eighteen. 
In  1913  it  was  nineteen  Bnd  in  1914  it  was  twelve.  More 
than  once  it  has  been  the  slopping  for  tires  which  has  lost 
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the  race  for  one  of  the  competitors,  and  the  fact  that  in  the 
last  four  years  the  number  of  tire  changes  for  the  first  three 
cars  has  dropped  almost  50  per  cent  shows  that  this  relative 
lightness,  which  probably  in  actual  pounds  would  not  show  up 
to  a  very  large  extent,  has  had  its  influence. 

Wire  Wheel  and  Cord  Tire  Run  Cool 

The  credit  for  the  good  tire  showing  has  often  been  given 
by  authorities  to  the  use  of  cord  tires  and  to  the  use  of  wire 
wheels.  Undoubtedly  these  two  factors  have  had  great  in- 
fluence. With  the  cord  tire  inflations  do  not  have  to  he  as 
high  as  with  the  fabric  type  and  consequently  internal  stresses 
on  the  tire,  due  to  the  great  change  in  temperature  after  be- 
ing in  use  for  a  short  time  at  the  high  speeds,  are  not  as 
great.  The  shock-absorbing  qualities  of  the  tire  are  no  doubt 
aided  by  the  lower  inflation,  and  the  cord  construction  itself 
is  one  which  is  calculated  to  give  excellent  results  under  the 
condition  of  racing  temperatures.  On  the  other  hand  some 
of  the  fabric  tires  have  shown  up  in  recent  contests  to  such  a 
remarkable  degree  that  the  choice  of  one  or  the  other  type  is  a 
mooted  point. 

The  cooling  influence  of  the  wire  wheel  is  granted  on  prac- 
tically all  sides.  The  conductivity  of  the  all-metal  construc- 
tion is  naturally  much  higher  than  the  wood  type,  and  aided 
by  the  blast  of  air  created  at  the  high  racing  speeds,  there 
is  no  doubt  but  what  the  use  of  this  type  of  wheel  has  its  in- 
fluence on  the  tires.  Another  great  advantage,  of  course,  of 
the  wire  wheel  is  in  its  quick-detachable  feature  which  per- 
mits tire  changes  to  be  made  constantly  at  speeds  of  30  to  45 
seconds  per  change.  The  wire  wheel  is,  therefore,  a  racing 
desirability  because  of  its  promotion  of  fewer  and  quicker  tire 
changes.  Even  in  the  1914  race  it  was  estimated  that  the 
casings  destroyed  represented  an  investment  of  $14,000,  as 
during  this  race  138  shoes  were  used,  and  many  of  these  were 
specially  constructed  at  a  cost  much  higher  than  that  of  the 
average  tire. 

Inflation  Pressures  Falling 

The  lesson  learned  on  tire  inflations  has  also  been  a  govern- 
ing factor  in  determining  the  pressure  in  recent  races.  In 
1911  inflations  of  80  pounds  were  the  usual  condition.  In  the 
race  of  1914  the  winning  Delage  had  a  tire  inflation  of  4 
kilograms  per  square  centimeter,  which  figures  out  to  be  about 
5"  pounds  per  square  inch.  The  tires  used  were  35  by  5  front 
and  35  by  6  rear.  The  Sunbeam,  driven  by  Chassagne,  had  34 
by  4.5  tires  inflated  to  only  65  pounds.  Others  carried  infla- 
tions as  low  as  37  pounds.  To  realize  the  final  pressures 
which  are  in  the  tires,  even  though  they  are  inflated  to  this 
relatively  low  pressure  at  the  start  of  the  race,  it  is  only 
necessary  to  be  close  enough  to  the  track  to  catch  the  odor  of 
burning  rubber,  which  pervades  the  air.  It  is  estimated  that 
the  tires  reach  a  final  pressure  of  over  100  pounds  per  square 
inch.    There  is  no  doubt  that  the  cord  tire  is  responsible. 

In  actual  mechanical  detail  the  chassis  proper  of  the  car 
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Diagram  showing  the  relative  Increase  In 


Chain  drive  has  been  dropping  while  bevel  drive  haa  gained  steadily 
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has  varied  far  less  than  the  source  of  power.  There  have 
been  very  few  trends  which  are  of  sufficient  importance  to  be 
significant  in  design.  Perhaps  in  the  use  of  materials  the 
greatest  change  may  be  noted.  With  the  improvement  in  the 
art  of  heat-treating  and  alloying  steels  it  has  been  possible  to 
cut  down  the  sizes  of  some  of  the  parts  and  give  a  stronger 
result  with  less  weight.  The  use  of  tubular  members  has  also 
been  a  great  factor  in  the  development  of  the  racing  car. 

Specifically  the  falling  off  of  the  chain  drive  racer  is  per- 
haps the  most  significant  feature  of  chassis  design.  It  is  one 
of  the  points  which  show  how  closely  racing  and  touring 
practice  are  affiliated.  In  the  race  of  1911  no  restriction  was 
placed  on  the  use  of  chains  for  driving  purposes,  but  they  are 
now  allowed  only  if  covered.  In  1911  18.5  per  cent,  of  all  the 
entries  had  chain  drive,  in  1912  this  had  dropped  to  11.1,  and 
in  1914  it  had  fallen  off  to  6.6. 

Cleaning  I  p  tiie  Outside 

One  of  the  features  which  have  a  great  deal  more  impor- 
tance than  would  be  evidenced  at  first  sight  is  the  general 
cleaning  up  of  the  exterior  lines  of  the  racers.  It  is  probably 
the  competition  of  the  foreign  car  which  has  forced  American 
racing  car  builders  into  line  on  this  point.  When  the  speed 
crown  was  wrested  from  the  Americans  in  1913  by  a  Euro- 
pean contender,  one  of  the  first  reasons  assigned  to  the  greater 
speed  of  the  invading  machine  was  the  cleaner  lines  of  the 
latter.  As  a  result  of  this  the  American  cars  of  1914  were 
much  better  appearing  jobs  than  the  cars  of  1913  and  1912. 
Greater  attention  was  paid  to  the  entrance  and  tail  lines  of 
the  cars  than  in  any  previous  race  in  this  country.  The  im- 
portance of  having  a  tapering  end  on  the  car  is  also  being 
recognized,  and  although  many  disadvantages  have  been 
claimed  against  its  use  by  some  of  the  more  conservative 
drivers  it  has  gained  a  foothold. 

Freak  designs  and  radical  departures  from  standard  prac- 
tice are  not  as  frequent  now  as  they  were  in  the  earlier  days 
of  racing,  when  the  Vanderbilt  was  the  classic  which  focused 
all  the  eyes  of  motordom  on  the  Long  Island  course.  As  far 
as  the  chassis  part  of  the  car  is  concerned  it  is  worked  out 
fairly  well  along  conservative  lines,  which  have  proven  suc- 
cessful in  the  touring  field.  There  is  not  a  big  variation 
in  fundamental  principles  between  the  touring  car  chassis 
and  that  which  is  suitable  for  racing. 
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Entries  Vary  Greatly  in  Displacement 


Wide  Variety  from  117  to  299  Cubic  In- 
ches Shows  Period  of  Transition  in  Design 
— Many  Dark  Horses  in  this  Year's  Race 


WHILE  the  annual  erop  of  dark  horses  promises  to  be 
as  large  as  ever  at  the  Indianapolis  Race  this  year, 
the  clouds  have  lifted  sufficiently  for  a  fairly  good 
perspective  of  the  1915  entries. 

A  study  of  the  entry  list  shows  that  we  are  in  a  transitory 
stage.  The  day  of  the  monstrous  racing  machine  has  passed 
and  we  are  now  going  perhaps  to  what  may  be  called  the 
other  extreme,  the  entries  having  a  piston  displacement  as 
low  as  117  cubic  inches.  On  the  other  hand,  we  have  some 
of  the  older  cars  which  have  been  driven  in  the  last  Grand 
Prix  race  of  France  which  are  exactly  similar  in  design  to 
the  Indianapolis  Race  of  last  year.  It  is,  therefore,  expected 
that  this  race  will  be  the  greatest  event,  as  far  as  showing  up 
the  respective  merits  of  the  light  high-speed  design  and  the 
heavier,  more  powerful  care  is  concerned,  that  has  ever 
occurred. 

Two  Peugeot  Types  Entered 

A  good  example  of  the  uncertainty  which  still  pervades 
racing  circles  as  to  what  is  really  the  ideal  car  for  such  a 
grind  as  the  500-mile  Hoosier  event  is  in  the  Peugeot  cars. 
There  are  three  of  these  entered,  one  of  which  is  the  4.5  liter 
car  driven  by  Boillot  in  the  last  Grand  Prix  race  of  France. 
The  cylinder  dimensions  of  this  car  are  92  millimeters  by 
169  millimeters,  or  3.62  by  6.64  inches,  giving  a  piston  dis- 


Stuta  tide  view,  one  of  the  three  tpeclal  racing  machine*  entered  by  this  company 


Mercedea  driven  by  Or  Palma.  an  example  of  the  attention  Which  la  paid  to  wind  retlata-ice 


placement  of  274  cubic  inches.  The  motor  design  is  similar 
to  the  car  which  was  in  last  year's  event  and  this  year  Dario 
Resta  will  pilot  it. 

The  other  two  Peugeot  entries  are  of  the  new  school  of 
high-speed  engine  design.  They  are  what  are  known  as 
.'(- liter  cars  in  France.  The  dimensions  are  78  by  156  milli- 
meters or  3.07  by  6.13  inches.  The  piston  displacement  is  183 
cubic  inches.  These  cars  are  almost  exactly  the  same  as  that 
driven  by  Duray  last  year.  This  car  finished  second  and  was 
the  sensation  of  the  race,  as  no  one  thought  that  a  car  with 
such  a  small  piston  displacement  had  much  chance  with  the 
racing  machines  which  were  designed  to  fall  just  beneath  the 
300-cubic  inch  displacement  limit  The  two  cars  this  year 
are  to  be  driven  by  George  Babcock  and  Caleb  Bragg. 

The  performance  of  the  two  little  Peugeots  will  be  watched 
with  great  interest  this  year.  The  motor  develops  92  horse- 
power at  2,870  r.p.m.  In  other  words,  1  horsepower  is  de- 
veloped for  every  2  cubic  inches  of  cylinder  volume.  Great 
lightness  and  compactness  arc  features  which  have  been  made 
pre-eminent  points  throughout  the  design.  The  cylinders  are 
the  shortest  possible  block  castings,  having  four  valves  to 
the  cylinder  mounted  in  the  head  and  inclined  30  degrees  to 
the  vertical.  The  camshafts  are  overhead  in  order  to  cut 
down  weight  due  to  long  rods  in  the  operating  mechanism. 
The  pistons  are  machined  out  of  solid  B.  N.  D.  steel,  which  ia 

used  largely  throughout  the  car 
in  such  places  as  the  connecting- 
rods,  gearbox,  shafts,  axle  and 
driveshaft.  The  car  will  probably 
be  geared  2  to  1  and  will  have  a 
total  weight  with  oil  and  water 
of  about  1,760  pounds. 

Sunbeam  Sixes  and  Fours 

The  Sunbeams  are  also  in  two 
kinds;  both  old  and  new.  There 
are  two  six-cylinder  Sunbeams 
which  are  the  old  models  which 
have  made  a  long  racing  cam- 
paign during  the  last  year  and 
one  half.  These  have  been  pur- 
chased by  the  Fortune  Racing 
Team,  Inc.,  from  William  Ziegler, 
Jr.,  and  entered  in  the  Indianapo- 
lis Race  in  a  form  which  is  some- 
what modified  from  what  they 
were  originally.  .  In  addition, 
there  are  two  four-cylinder  Sun- 
beams which  are  new  as  compared 
with  the  others,  having  been  built 
for  the  last  French  Grand  Prix 
at  Lyons.  The  sixes  have  3  by  6 
motors  giving  a  piston  displace- 
ment of  278  cubic  inches.  They 
are  said  to  be  capable  of  110  miles 
per  hour  geared  2.75  to  1.  In  re- 
building these  cars  they  have  been 
fitted  with  two  carbureters  each, 
and  are  now  capable  of  turning 
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Two  views  of  Porter- Knight,  the  sleeve- 
valve  racing  machine  which  Is  character- 
lied  by  an  eatremely  narrow  body 


up  to  3,000  r.p.m.  An  auxiliary  cooling  system  for  the  valves 
has  been  put  in  with  a  separate  outlet  to  the  radiator  for  the 
purpose  of  keeping  the  valvcheads  cool.  Spicer  universal 
joints  have  also  been  added  in  place  of  the  original  design. 

The  new  four-cylinder  Sunbeams  have  3.7  by  6.2  inch 
motors  with  piston  displacement  of  271  cubic  inches.  They 
have  two  camshafts  arranged  directly  over  the  valves  which 
arc  located  in  the  cylinder  head.  To  each  cylinder  there  are 
four  valves,  giving  16  valves  in  all,  and  the  camshafts  are 
driven  by  a  train  of  spur  gears  contained  in  a  case  at  the 
front  end  of  the  cylinder  blocks.  The  crankshaft  runs  on 
ball  bearings  and  is  a  built-up  design  in  two  halves.  The 
Sunbeam-type  piston  with  perforated  skirts  is  used,  the 
material  of  which  they  are  made  being  steel.  Unlike  many 
other  racing  cars  a  differential  is  used  and  this  car,  like  the 
six,  is  said  to  have  a  straight-away  speed  of  110  miles  per 
hour. 

Bugatti  Piston  Displacement  Decreased 

Barney  OldAcld's  Bugatti  is  not  the  same  car  as  was  at 
Indianapolis  last  year.  It  has  a  smaller  displacement  and 
differs  from  practically  every  other  entry  in  having  chain 
drive.  Last  year's  car  had  305  cubic  inches  piston  displace- 
ment and  hence  is  oversized  for  the  Indianapolis  Race.  The 
White  factory  has  built  a  new  crankshaft  with  a  3-16  shorter 


The  Emden.  a  new  car  for  this  year,  built  especially  for  the  speed  grind 


crank  throw,  bringing  the  motor  to  298  cubic  inches  piston 
displacement.  A  new  front  axle  and  body  has  also  been  built 
for  the  car.  With  the  remodeled  specifications,  the  bore  of 
this  motor  is  now  4  inches  and  the  stroke  5.937.  The  wheel- 
base  is  111  inches,  and  the  tires  32  by  4.5.  A  dry  plate  disk 
clutch  is  used  and  a  four-speed  gear  set-  It  is  estimated  that 
the  car  will  weigh  in  the  neighborhood  of  1,800  pounds  when 
ready  for  the  race.  One  of  the  features  of  this  car  which 
make  it  different  from  standard  design  is  that  the  tread  is 
different  in  front  and  rear.  The  front  tread  is  51  inches  and 
the  rear  49  by  5  inches. 

This  car  is  one  in  which  multiple  valves  are  used.  There 
are  twelve  of  these  overhead,  operated  by  an  inclosed  valve 
gear.  The  motor  throughout  is  a  very  accessible  job  and  one 
which  is  notable  for  the  fineness  of  its  material.  The  entire 
cylinder  head  is  detachable. 

Duesenberg  Has  Two-Bearing  Crankshaft 

Three  Duesenbergs  are  entered  this  year.  These  are  all  of 
similar  design.  The  motor  has  the  predominating  racing 
characteristic  of  having  its  valves  in  the  head.  It  is  a  four- 
cylinder  block  design,  with  very  close  coupled  cylinders  to 
produce  a  short  motor  and  at  the  same  time  allow  ample 
water  space  between  the  units.  The  motor  is  3  63-64  inches 
bore  by  6-inch  stroke  giving  a  piston  displacement  just  under 
the  limit  of  299  cubic  inches.  The  crankshaft  is  carried  on 
two  bearings  and  has  a  diameter  of  2.25  inches.  It  is  made 
of  chrome-nickel  steel  and  the  bearing  lengths  are  respectively 
4  and  4.5  inches  for  the  front  and  rear.  Connecting-rods  are 
also  of  chrome-nickel  steel  giving  maximum  strength  with 
maximum  lightness.  To  maintain  the  same  strength  through- 
out, the  lower  end  bearing  caps  are  held  in  place  by  four 
7-16-inch  vanadium  bolts. 

Standard  tread  of  56  inches  will  be  used  on  the  racing  cars 
and  the  wheels  will  be  33  by  4.5  front  and  33  by  5  rear.  The 
gearset  is  mounted  directly  on  the  rear  axle.  When  in  racing 
trim,  the  equipment  consists  of  quick  detachable  large  hub- 
type  wire  wheels,  with  Timken  bearings. 
The  gearbox  has  New  Departure  ball 
bearings.  This  car  will  use  left  drive 
and  will  have  semi-elliptic  springs  all 
around. 


Special  Knight  Cara 

Three  cars  which  will  be  followed  with 
unusual  interest  are  the  Porter-Knight 
entries.  As  described  in  THE  AUTOMO- 
BILE for  May  6,  these  are  specially  de- 
signed Knight  cars  intended  entirely  for 
racing.  The  changes  made  from  ordinary 
Knight  practice  in  these  designs  include 
the  use  of  two  eccentric  shafts  instead  of 
one;  the  use  of  an  auxiliary  exhaust  port 
close  to  the  lower  end  of  the  valve  sleeve: 
large  port  areas  and  a  shorter  valve 
sleeve  stroke.    It  is  stated  that  by  mak- 
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ing  these  changes  it  is  possible  to  run 
these  motors  up  to  as  high  as  5,000  r.p.m. 
in  the  testing  room.  The  horsepower 
curve  shows  that  with  the  new  features 
of  design,  122-horsepower  is  developed 
at  3,950  r.p.m.  In  a  word,  this  is  a  rac- 
ing creation  weighing  1,910  pounds  with 
a  four-cylinder  8,76  by  6.125  motor  hav- 
ing a  piston  displacement  of  270  cubic 
inches  or  well  under  the  300  limit  for 
Indianapolis. 

The  racing  chassis  is  built  with  a  110- 
inch  wheelbase,  56-inch  tread,  32  by  4 
front  tires  and  33  by  4.5  rear.    While  no 
attempt  has  been  made  to  adhere  to  what 
are  popularly  known   as  stream  lines, 
wind  resistance  has  been  cut  down  by  the 
use    of    an    extremely    narrow  body. 
Weight  reduction  has  been  accomplished 
by  the  use  of  chrome-vanadium  steel,  air- 
hardened  steel  and  magnalium,  a  mag- 
nesium-aluminum alloy.    In  addition  to 
this  the  use  of  hollow  parts  has  also  re- 
sulted in  a  saving.    The  propeller  shaft 
is  one  example  of  this.     An  unusual 
feature  is  the  use  of  a  four-speed  gear- 
box which  weighs  hut  90  pounds  includ- 
ing the  brake  drum,  which  is  mounted  on 
the  rear.   In  a  word  it  has  been  designed 
throughout  with  speed  and  lightness  as 
the  primary  ideas.    The  speed  is  gained 
by  the  use  of  the  high-powered  motor 
and  narrow  body  and  the  lightness  by 
the  use  of  extremely  fine  material. 

New  Mercers  Entered 

Great  interest  attaches  to  the  Mercer 
entries  this  year,  because  of  the  fact  that 
in  last  year's  race  the  new  designed  Mer- 
cers were  eliminated  in  the  trials  and  the 
only  ones  to  compete  were  the  older  jobs 
'Iriven  by  Wishart  and  Bragg.  The 
Mercer  for  this  year  has  a  smaller  bore 
and  longer  stroke  than  that  of  1914, 
these  dimensions  being  3.75  by  6.75.  All 
three  cars  nre  the  same,  having  piston 
displacement  of  298  cubic  inches,  bring- 
ing them  just  below  the  300  limit  which 
has  been  set  by  the  race  authorities. 

It  was  Eddy  Pullen  who  suffered  the 
disappointment  last  year  of  being  elimi- 


ToO— Ont   of   the   three    new   Mercer   care   especially    designed   tor  the 
Indianapolis  race 

Upper  Middle— The  Mulford  epeclal.  a  car  built  and  driven  bv  the  racing  I 
driver  1 

Lower  Middle— Side  view  ot  the  Dueaenberg  which  has  been  re-deslgned 
(or  thit  year's  raca 

Bottom— One  of  the  new  four-cylinder  Sunbeams  entered  for  this  year 

Right— Front  view  of  the  four. cylinder  Sunbeam  In  racing  trim 
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natcd  in  the  trial  event  and  he  has  been 
selected  to  drive  one  of  the  three  entries 
alone  with  Kuckstell  and  Nikrent.  These 
are  all  shaft-driven  cars  having  gear 
ratios  of  3.1  to  1  with  32  by  4  1-2  tires 
of  Goodrich  Silvertown  cord  make. 
The  wheels  are  Rudge-Whitworth  wire 
and  the  cars  are  equipped  with  Hartford 
shock  absorbers,  Bosch  magnetos  mid 
Zenith  carbureter. 

Maxwells  Have  Offset  Valves 

The  Maxwell  cars  have  been  fully  de- 
scribed in  The  Automobile  for  March 
25.    Three  of  these  are  entered  to  be 
driven  by  Carlson,  Rickenbacher  and  one 
undecided.   Generally  speaking,  they  are 
similar  to  the  Maxwell  racers  which  hnve 
been  campaigning  about  the  country  this 
year  but  are  cut  down  to  bring  them 
within  the  300-cubic  inch  limit.  They 
are  now  3.75  by  6.75  inches,  giving  a  pis- 
ton displacement  of  298.2  cubic  inches. 
The  motors  arc  off-set  overhead  valve 
design   with  overhead  camshafts.  The 
crankshaft  is  a  counterbalanced  design 
made  in  two  halves,  the  counterbalance 
weights  displacing  the  flywheel.  The 
crankshaft  is  carried  on  three  ball  bear- 
ings.   The  cylinders  are  block  cast  with 
a  detachable  head  and  the  intake  and  ex- 
haust passages  are  on  opposite  sides  of 
the  motor.    The  cars  weigh  but  2,075 
pounds,  which  is  largely  due  to  a  liberal 
use  of  aluminum  alloy.     An  unusual 
feature  is  the  use  of  a  windshield  to  re- 
duce eye  strain  on  the  drivers. 

The  Ilarroun  special  is  practically 
identical  with  the  Maxwells.  It  was 
built  in  the  same  shop  and  is  practically 
the  same  in  exterior  appearance. 

Mulford  Cnes  Offset  Crankshaft 

The  Mulford  special  which  was  de- 
signed by  Ralph  Mulford  who  will  drive 
it  has  a  four-cylinder  motor  with  3  11-16 
bore  and  7-inch  stroke,  giving  a  displace- 
ment of  299  cubic  inches.  The  unusual 
feature  of  the  motor  is  that  it  is  said  to 
be  the  only  one  ever  built  with  nn  offset 
crankshaft  and  having  two  camshafts 
and  only  three  timing  gears.  Special 
attention  has  been  paid  to  the  oiling  and 
(Continued  on  ftagr  9\9) 


^Jop— Six-cylinder  Sunbeam  driven  by  Llmberg  with  tank  mounted  behind 

Upper  Middle-Slx-cyllnder  Sunbeam  to  be  driven  by  Harry  Grant  with 
tank  mounted  at  rear  of  frame 

Lower  Middle— Cornelian,  the  amallett  ear  of  the  race,  with  117  cubic 
Inchea  displacement 

Bottom— Maxwell,  the  only  car  In  the  race  to  be  equipped  with  a  wind- 
shield 

Left— Front  view  of  Maxwell.    Note  email  area  of  wlnd-realetlng  aurface 
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How  Many  Cylinders? 

What  Is  Ideal  Size  for  Cylinder  ?   Comparison  of  Motor  Size  with  Passengers 
Carried  and  Price  of  Car  Suggests  That  Twelve  Has  Legitimate 
Field— A  New  Way  of  Comparing  Eights  and  Sixes 


By  A.  Ludlow  Clayden 


IT  has  been  suggested  several  times  that  there  is  an  ideal 
size  for  the  individual  cylinders  of  an  automobi! 
Some  have  chosen  definite  proportions  such  as  3 
by  5  inches  or  4  inches  by  6  inches,  as  being  ideal  bores  and 
strokes,  but  such  choice  appears  to  have  been  based  upon  par- 
ticular experiences.  By  making  some  debatable  assumption* 
to  start  with  it  seems  possible  to  attack  this  subject  from  a 
new  angle;  to  consider  it  on  a  broader  basis  than  has  been 
done  before.  The  writer  realizes  that  there  is  much  in  the 
following  that  is  subject  for  discussion  but  examination  of 
collected  data  and  the  modern  trend  in  multiplicity  of  cylin- 
ders does  certainly  suggest  that  there  are  good  reasons  for 
the  idea  that  all  thingi  considered  there  is  •  definite  maximum 
size  of  cylinder  beyond  which  it  does  not  pay  to  go. 

What  Is  Ideal  Cylinder  Volume? 

Turning  to  collected  data  to  provide  us  with  a  starting 
point  for  making  out  a  case  for  one  or  another  type  of  mo- 
tor, let  us  take  the  tables  in  The  Automobile  of  December 
31,  1914,  and  extract  the  cylinder  displacement  per  passenger 
for  the  different  classes  of  car  therein  specified.  We  then 
find  that  the  average  piston  displacement  per  passenger, 
neglecting  roadster  and  closed  body  types  and  considering 
only  touring  cars,  is: 

1.  For  cars  costing  less  than  $1,250.  50  cubic  inches  per 
passenger. 

2.  For  cars  costing  less  than  $2,000,  54  cubic  inches  per 
passenger. 

3.  For  cars  costing  less  than  $3,000,  57  cubic  inches  per 


4.  For  cars  costing  more  than  $3,000,  73  cubic 


These  are  only  rough  round  figure  averages,  but  they  serve 
to  indicate  the  general  trend. 

Now  there  are  two  important  things  which  vary  in  these 
cars,  the  total  cylinder  volume  and  the  number  of  passengers 
carried;  so  if  we  assume  that  there  ought  to  be  a  definite  num- 
ber of  cubic  inches  of  motor  for  each  passenger  the  size  of 
the  motor  varies  according  to  whether  the  body  is  designed 
for  five,  six  or  seven  passengers.  In  each  class  we  find  bodies 
of  these  three  capacities  so  the  clearest  way  to  examine  the 
problem  along  this  line  is  to  tabulate  car  capacity  and  motor 
size  together  with  possible  number  of  cylinders  to  provide 
this  total  displacement,  as  is  done  at  the  foot  of  this  page. 

Of  course  the  cars  in  class  1  are  mostly  fours,  those  in 
class  2  are  practically  half  and  half  fours  and  sixes;  and  the 
eight  here  makes  its  appearance.  Class  3  is  principally  sixes 
but  has  a  fair  sprinkling  of  fours,  and  class  4  contains  no 
eights  and  only  one  or  two  fours. 

Let  us  see  what  are  the  respective  cylinder  sizes.  For  a 
five- passenger  four-cylinder  touring  car  in  class  1  we  want 


250  cubic  inches  or  62  cubic  inches  in  each  single  cylinder. 

In  Class  2  we  want  270  cubic  inches  for  five  seats  and  378 
for  seven  passengers. 

Supposing  the  smaller  motor  to  be  a  four,  we  get  a  size 
of  67  cubic  inches  per  cylinder,  and  if  the  seven-passenger  is 
supposed  to  be  a  six  we  get  63  cubic  inches  or  practically 
the  same  sized  cylinder  as  that  of  the  four-cylinder  motor 
used  in  Class  1. 

The  average  passenger  capacity  of  Class  3  is  just  six  pas- 
sengers, as  fives  and  seven  r  balance,  so  the  motor  needs  to 
be  of  342  cubic  inches.  For  a  five-passenger  six,  we  should 
find  the  size  per  cylinder  was  only  47  cubic  inches  and  71 
cubic  inches  for  a  five-passenger  four,  while  seven  passengers 
would  call  for  a  six-cylinder  motor  with  cylinders  of  66  cubic 
inches  each,  or  a  four-cylinder  with  99  cubic  inch  cylinders. 

Coming  to  Class  4,  which  includes  all  the  really  high-priced 
cars  we  find  a  sudden  leap  to  511  cubic  inches  for  seven  pas- 
sengers, or  85  cubic  inches  per  cylinder  of  a  six-cylinder  mo- 
tor. It  is  easy  to  sec  that  a  four-cylinder  for  this  load  and 
to  keep  the  same  proportion  would  require  huge  dimensions 
since  a  capacity  of  128  cubic  inches  per  cylinder  calls  for  a 
gigantic  bore  and  stroke. 


Advantages  of  Moderate 

Again  let  it  be  emphasized  that  these  figures  are  only  ex- 
pressed in  round  numbers  and  are  far  from  decimally  accu- 
rate, but  they  certainly  suggest  that  the  higher  the  price  of 
the  car  the  greater  the  power  demanded  per  unit  of  load. 

The  buyer  of  a  high-priced  car  expects  more  than  this, 
though.    He  wants  greater  flexibility,  top  speed  power  that 

It 
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lations  then  to  why  the  four-cylin- 
der motor  is  dead  so  far  as  large  cars 
are  concerned,  for  the  stresses  set  up 
by  reciprocating  parts  vary  with 
multipUa  of  their  dimensions. 

The  European  engineer,  accustomed 
to  light,  high-speed,  four-cylinder  mo- 
tors, has  for  years  regarded  this  type 
as  final,  at  least  within  the  limits  of 
ordinary  mechanical  finality.  With  the 
eight-cylinder  motor  hardly  any  experi- 
ment hag  been  made  in  Europe,  and  in 
recent  years  no  manufacturer  whatever 
has  applied  the  principles  of  modern 
high-speed  motor  construction  to  any 
engine  with  more  than  six  cylinders. 

As  recently  as  5  years  ago  there  were 
made  many  attempts  in  Europe,  to  pro- 
duce small  sixes  of  proportions  round 
about  3  by  4.5-inch  bore  and  stroke,  but 
they  were  mostly  failures  and  the  Euro- 
pean makers  generally  turned  to  the 
refinement  of  the  high-speed  four;  that 
is  to  say  they  increased  the  power 
obtainable  from  small  fours  instead  of 
retaining  the  same  power  per  cubic  inch 
of  displacement  and  adding  cylinders. 

Meanwhile,  in  America  manufactur- 
ers were  likewise  not  satisfied  with  the 

somewhat  vibratory  fours  which  were  then  the  rule,  but 
instead  of  following  the  European  lead  they  struck  out 
a  line  for  themselves  and  developed  the  inexpensive  six 
with  a  large  capacity  and  not  a  very  high  power  per 
unit  of  volume.  Taxation  by  horsepower  practically  pre- 
vented the  use  of  large  motors  abroad,  and  the  road  condi- 
tions suit  a  small,  light  car  better  than  a  large  and  heavy 
one,  which  is  the  exact  opposite  of  the  American  case. 

Yet  it  is  not  solely  on  account  of  taxation  that  it  has  be- 
come an  axiom  in  Europe  that  one  cannot  make  a  satisfactory 
job  of  a  four-cylinder  motor  which  greatly  exceeds  4  liters 
or  just  about  250  cubic  inches  in  capacity.  Proportions  of 
stroke  and  bore  have  little  to  do  with  the  matter,  since  the 
long-stroke  motor  needs  a  higher  piston  speed  and  multiplies 
stresses  that  way. 

A  car  with  a  motor  of  this  size  should  carry  five  passengers 
over  good  European  roads  at  a  maximum  of  about  65  miles 
per  hour  and  climb  a  grade  of  about  7  to  8  per  cent,  on  high 
gear.  This  would  give  insufficient  ability  for  ploughing 
through  sandy  roads  and  taking  small  grades  thereon  with- 
out much  gear  shifting  to  suit  the  conditions  of  this  country, 
so  we  have  the  alternatives  of  adding  to  the  cylinders  or 
dropping  the  gear  ratio;  which  means  that  the  speed  capacity 
is  impaired. 

Effect  of  Cylinder  Size  on  Number 

Just  for  a  moment  let  us  suppose  that  the  European  idea 
as  to  the  useful  limit  of  size  per  cylinder  is  about  correct  and 
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Relative  dies  of  four,  sis,  tight  and  twelve-cylinder  motors  having  the  umi  total  pliton 

displacement 

apply  this  size  to  the  classes  of  cars  dealt  with  above.  This 
shows  us  at  once  that  the  limiting  size  just  suits  a  five- 
passenger  car  in  class  1,  as  it  gives  the  requisite  size  of  motor 
to  apportion  50  cubic  inches  to  each  passenger.  In  classes 
2  and  3  the  four  is  a  little  overlarge  and  the  six  comes  well 
within  the  limit,  but  when  we  get  to  class  four  the  cylinder 
size  for  six  cylinders  and  seven  passengers  is  well  outside 
the  limit. 

Now,  it  should  be  added  that  this  European  idea  is  dis- 
tinctly on  the  high  side  as  compared  with  recent  French  and 
British  average  practice,  for  in  this  the  most  popular  kind  of 
largo  four  has  cylinders  of  only  52  cubic  inches,  10  cubic 
inches  smaller  than  the  62  cubic  inch  cylinders  which  make 
a  4  liter  four. 

Effect  Of  High  Speed 

There  is  no  doubt  at  all  that  the  smoothest  and  highest 
efficiency  motors  made  as  an  ordinary  European  manu- 
facturing proposition  are  between  40  and  50  cubic  inches 
capacity  per  cylinder.  There  are  many  larger  than  this,  but 
experience  shows  that  it  means  careful  work  to  balance 
pistons  and  connecting-rods,  and  expensive  heavy  crankshafts 
if  the  much  desired  smoothness  is  to  be  obtained  from  the 
larger  engines. 

Here  let  it  be  said  that  this  argument  does  not  imply  that 
the  high-speed  four  has  no  place  on  American  roads.  Far 
from  it  in  fact;  for  when  a  car  of  limited  seating. capacity 
and  intrinsically  light  weight  is  wanted  and  this  is  the 


Comparison  of  Cylinder  Volumes  Required  for  Cars  of  Different  Price  Classification 

and  Passenger  Ca parity 

Class  1  to—             Class  2  to—  Class  3  to—  Class  4  over— 

$1,250                    $2,000  $3,000  $3,040  ' 

Number  of  Passengers                            5       6      7            5       6.7  5      8      7  5       6  7 

Total  Cylinder  Volume  in  cubic  inches.  .250    300    350         270    324    378  285    342    399  365    438  511 

Volume  per  cylinder  for  4  cylinder!          62     75     87           67     81     94  71     85    100  91    109  128 

Volume  per  cylinder  for  6  cylinders           42     50     58           45     54  -  63  47     57     66  61      73  85 

Volume  per  cylinder  for  8  cylinders           31     37     44          34     40     47  36     43     50  46    •  55  64 

Volume  per  cylinder  for  12  cylinders         21     25     29           22     27     31  24     29     S3  SO  ,  36  43 
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TOTU     PISTON      DISPLACEMENT  iCUDIC  INCrtES) 


Curves  illustrating  the  Increase  In  piston  displacement  per  cylinder  with  Increaae  m  the  total  displacement  of  four.  six.  eight  and  twelve- 
cylinder  motors 


cheapest  sort  of  car  to  run;  then  the  high-speed  motor  will 
give  a  better  speed  capacity  to  the  car  and  better  top-speed 
performance.  Yet  again,  higher  speed  and  lower  gearing 
means  smaller  impulses  and  less  torque  variation,  which 
also  means  smoothness  in  running,  especially  in  running 
slowly. 

Six  Cylinders  Costly 

At  first  all  went  well  with  the  six-cylinder  development  in 
this  country,  but  when  manufacturers  sought  to  improve  the 
quietness  and  smoothness  of  their  motors  they  soon  found 
that  a  refined  six  was  a  most  expensive  sort  of  engine  to 
build.  Also  it  is  a  heavy  type  of  motor  unless  a  great  deal 
of  care  is  taken  in  its  design  and  manufacture,  because  its 
length  calls  for  immense  strength  to  maintain  rigidity.  The 
larger  the  cylinder  bore  the  more  difficult  does  it  become  to 
make  the  crankshaft  and  crankcase  of  absolute  rigidity,  and 
if  they  are  not  rigid  there  will  be  unpleasing  vibration  at 
certain  speeds. 

Yet  again,  although  the  torque  of  the  six  is  a  great  deal 
better  than  that  of  a  four,  the  large  engines,  which  have 
become  the  rule  are  run  at  such  slow  speeds  on  high  gear 
that  the  individual  impulse  from  each  cylinder  on  say  a  4  by 

motor,  can  be  felt  very  distinctly.  If  we  increase  the  num- 
ber of  cylinders,  this  effect  can  be  avoided,  the  reciprocating 
parts  can  become  lighter,  the  stresses  can  be  reduced,  the 
amount  of  metal  needed  to  maintain  rigidity  is  less  and  the 
cost  is  probably  reduced  a  little,  it  is  not  increased  in  any 
case. 

Are  High!  Sufficient? 

So  if  we  argue  the  advantages  of  small  cylinders  the  only 
way  to  apply  them  to  the  big,  heavy  car  is  to  use  more  than 
four  ami  even  more  than  six.  There  is  no  need  to  go  into 
the  pros  and  cons  of  six  versus  eight  bs  a  manufacturing 
proposition,  or  to  discuss  the  advantages  of  short  crank- 
shafts, etc.,  for  that  hns  been  done  so  many  times  already. 


but  if  we  apply  the  limited  cylinder  theory  to  the  big  cars 
we  shall  find  that  even  eight  cylinders  are  hardly  enough. 
Take  the  seven-passenger  ear  of  class  4,  and  practically  all 
cars  in  this  class  are  seven  seated,  and  it  ia  observable  that 
the  total  capacity  called  for  is  511  cubic  inches. 

With  six  cylinders  we  are  above  60  cubic  inches  per  cylin- 
der by  no  less  than  26  cubic  inches  or  nearly  50  per  cent. 
With  eight  cylinders  we  are  still  outside  as  the  value  per 
cylinder  becomes  nearly  64,  but  with  twelve  cylinders  we 
come  well  inside  with  42.5  cubic  inches.  Now  this  size  is  al- 
most exactly  that  of  one  cylinder  of  a  3-liter  (183-cubic 
inch)  four-cylinder  motor,  and  of  all  sizes  made  in  Europe 
this  is  the  most  popular  and  has  given  the  very  best  all 
round  results. 

Twelve-Cylinder  Kational 

Thus  it  is  rational  to  anticipate  not  only  the  appearance  of 
twelve-cylinder  motors  for  driving  large  cars,  but  rational 
to  try  to  develop  them.  Take  for  example  the  weak  spot  of 
the  six-cylinder  motor  which  is,  of  course,  the  crankshaft. 
It  is  now  well-known  that  the  eight-cylinder  V  motor  is 
extremely  easy  on  the  crankpin  bushings  and  that  the  maxi- 
mum bending  moment  on  the  center  bearing  of  the  crank  is 
also  less  than  double  that  due  to  either  set  of  four,  which 
make  up  the  engine,  by  a  considerable  amount,  while  it  is 
hugely  less  than  the  stress  which  would  be  present  in  a  four 
of  equal  total  capacity. 

Similarly  with  the  twelve,  as  compared  to  the  six  the 
crankshaft  bending  moment  is  very  small  by  comparison  with 
the  cylinder  volume  of  the  engine  and  the  stresses  on  the 
lower  end  connecting-rod  bearings  are  also  very  light 

Further,  although  the  torque  of  the  eight  is  so  good  that 
even  a  sixteen-cylinder  motor  could  hardly  better  it  within 
the  limits  of  human  perception,  it  still  does  possess  that  un 
desirable  transverse  vibration  when  the  cylinders  are  set 
at  90  degrees  and  compound  vibrations  if  any  other  angle  is 
chosen.    These  vibrations  are  small  and  not  of  much  ac 
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count  as  they  are  less  in  amplitude  than  the  usual  torsional 
and  flexure  vibrations  found  in  the  average  six,  but  the 
twelve  has  no  vibrations  whatever  either  transverse  or  com- 
pound, whether  the  angle  between  the  cylinder  center  lines 
be  90  or  60  or  any  other  number  of  degrees.  Because  either 
of  the  two  blocks  of  six  which  make  up  a  V  twelve  are  in 
themselves  balanced  quite  perfectly.  We  are  left,  in  con- 
sidering the  twelve,  with  only  one  possibility,  and  this  is  the 
chance  of  torsional  crankshaft  deformation. 

It  is  easy  to  see  that  the  order  of  firing  might  have  a  con- 
siderable effect  upon  this  point,  but  remembering  that  wc  can 
get  all  the  power  needed  for  the  very  largest  car  with  cylin- 
ders of  quite  small  size  individually,  it  is  hardly  to  be  ex- 
pected that  torsional  oscillations  would  prove  difficult  to 
eliminate.    It  means  that  the  shaft  must  be  stiffer. 

Twelve  Can  Be  Narrow  Motor 

Just  here  has  been  mentioned  without  comment  another 
advantage  of  twelve  cylinders  as  compared  with  eight,  for 
large  motors,  this  being  the  ability  to  set  them  at  a  narrow 
angle  and  so  do  away  with  the  great  width  which  might  be 
a  trouble  on  a  large  eight.  On  the  very  big  car  one  needs 
a  hood  of  reasonable  length  to  prevent  the  appearance  be- 
coming squat,  and  with  cylinders  of  3  or  3.5  inches  diameter 
the  length  necessary  would  be  imperceptibly  more  if  any 
more,  than  that  required  for  an  eight  of  equivalent  total 
volume.  Width  however  is  a  very  different  matter,  for  the 
twelve  would  be  many  inches  narrower. 

Thus  far  the  conclusion  i*  that  as  long  as  very  high  power 
is  required  for  large  cars  the  twelve-cylinder  is  a  perfectly 
rational  development  along  the  sound  engineering  lines  of 
common  sense  and  experience,  and  there  is  also  room  for 
eights,  sixes  and  fours,  according  to  the  power  required. 
This  might  be  qualified  by  saying  that  it  would  seem  reason- 
able also  to  anticipate  a  good  deal  of  close  running  on  pro 
and  con  between  eights  and  sixes,  the  final  result  being  to 
eliminate  one  or  the  other. 

Now  it  is  time  to  turn  to  the  other  side  of  the  picture  and 
examine  the  disadvantages  of  the  twelve.  There  is  the  ob- 
vious one  of  complexity  and  the  thought  of  twenty-four  push 
rods  and  twenty-four  valves  is,  at  first,  certainly  alarming. 
Let  it  not  be  forgotten,  however  that  the  kind  of  man  who 
buys  a  car  of  80  or  90  brake  horsepower  is  not  likely  to 
allow  himself  to  trouble  about  such  things  so  long  as  he 
obtains  satisfaction  while  the  adjustments  are  correct.  Nor 
is  the  task  of  valve  grinding  double  that  of  the  six,  because 
the  valves  arc  so  much  smaller,  so  the  cost  of  a  clean  and 
tune  up  in  the  repair  shop  ought  not  to  be  much  more. 

Twelve  Costly  To  Build 

From  the  manufacturer's  viewpoint  the  case  is  less  easy 
to  argue,  and  there  is  hardly  any  doubt  that  the  cost  will  be 
greater  than  that  of  either  a  six  or  an  eight  of  equal  total 
volume.  It  might  not  be  so  very  much  greater  but  it  is  dif- 
ficult to  imagine  that  it  could  be  the  same.  Of  course,  if  we 
accept  the  contention  that  the  eight  is  cheaper  than  the  six  of 
equal  size,  then  we  ought  to  take  the  manufacturing  prob- 
lem as  twelve  versus  eight  and  cut  out  the  six.  Doing  this 
we  find  a  certainly  more  costly  crankshaft  and  crankcase, 
50  per  cent,  more  cylinder  bores,  50  per  cent,  more  vulves, 
push  rods,  cams,  etc.  Only  a  trifle  is  saved  by  the  smaller 
size  of  these  parts  so  a  fair  guess  at  the  difference  between 
six  and  eight  would  be  from  30  to  40  per  cent,  in  favor  of  the 
eight.  It  does  not  follow,  by  any  means  that  this  precludes 
the  use  of  twelves,  however,  because  there  are  still  plenty 
of  people  willing  to  pay  for  a  large  and  expensive  car. 

Where  this  question  of  manufacturing  cost  does  come  in 
is  when  we  consider  the  possibility  of  a  cheap  twelve  with 
minute  cylinders.  Suppose  we  started  to  lay  out  a  twelve- 
cylinder  motor  to  suit  the  power  demanded  by  class  2,  for 
example;  that  is  to  have  a  capacity  per  passenger  of  54 


Companion  of  average  total  pleton  displacement  of  touring  ear.  In 
the  four  price  claaaet 


cubic  inches.  Assume,  if  you  like,  a  six-passenger  car  giving 
a  total  of  324  cubic  inches.  This  means  45  cubic  inches  per 
cylinder  for  on  eight  or  just  about  the  convenient  size,  but 
the  twelve  would  have  cylinders  of  only  27  cubic  inches 
capacity.  Thi  s  we  could  get  with  a  bore  and  stroke  2  7-8  by 
4  inches  or  3  by  3  7-8  inches  roughly,  which  suggests  that  the 
valve  parts  might  easily  become  inconveniently  small  and 
the  clearances  inside  the  crankcase  likewise  troublesome.  This 
is  only  theory,  and  experience  with  a  type  of  motor  as  yet  to 
be  created  might  very  possibly  cause  the  theory  to  be  con- 
founded on  this  point.  It  is,  however,  obvious  enough  that  a 
tiny  twelve  of  this  character  would  cost  considerably  more  to 
build  than  an  eight  3  3-8  by  5  inches  which  would  give  about 
the  same  total  capacity. 

If  we  assume  that  a  car  in  class  2  is  sufficiently  provided 
with  power  when  the  motor  is  chosen  on  a  five-pussenger 
basis,  or  with  a  total  volume  of  270  cubic  inches,  the  case 
for  the  eight  becomes  greatly  strengthened. 

Thus  it  is  not  to  be  expected  that  the  introduction  of  a  few 
twelves  will  be  followed  by  a  boom  in  that  type  of  motor.  It 
has  been  the  purpose  of  this  article  to  examine  the  case  for 
different  numbers  of  cylinders  and  it  has  been  shown  that 
there  is  at  least  one  good  engineering  reason  for  the  ap- 
pearance of  the  eight,  based  on  experience  of  economic  limits 
of  individual  cylinder  size.  It  also  shows  that  the  same 
reasoning  makes  an  equally  good  case  for  the  twelve  in  large 
sizes,  but  for  the  minute  twelve  or  the  minute  eight  there 
seems  no  good  reason  whatever  from  an  engineering  point 
of  view. 

Amount  of  Power  Needed 

While  on  this  subject  it  is  worth  touching  upon  the  amount 
of  power  obtainable  from  these  different  kinds  of  motor. 
Within  limits  of  practical  manufacture  it  is  usual  to  find  1 
horsepower  delivered  by  each  6  cubic  inches  of  cylinder 
volume,  more  or  less  irrespective  of  number  or  size  of  cylin- 
ders. On  a  good  many  cheap  motors  the  power  is  not  so 
great  as  this  and  on  a  sprinkling  of  others  it  is  greater,  but 
the  figure  is  a  fair  average.  Applying  this  to  the  class 
arrangement  we  find  that  cars  in  cIosb  1  have  roughly  8 
horsepower  per  passenger;  class  2  haB  nearly  a  horsepower 
more;  class  3  a  little  more  still  and  class  4  no  less  than  12 
horsepower  per  person.  Of  course  this  classification  is  open 
to  criticism,  because  the  cars  are  heavier  and  as  the  price 
goes  up  there  is  more  car  per  passenger  as  well  as  more 
power,  but  the  figures  may  be  useful  as  indicating  roughly 
what  the  purchaser  expects  to  get  for  his  money. 
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Fig.  1 — Front  teat  folded  back  to  form  Berth  In  a  touring  ear 


Highest  Speed  Not  Greatest  Power 


EDITOR  The  Automobile: — I  have  a  Henderson  four- 
cylinder  motorcycle  having  a  motor  of  2  5-8  inches 
by  3  inches  bore  and  stroke  which  I  believe  is  out  of 
balance.  When  I  purchased  the  machine  new  it  was  geared 
4  to  1  and  would  run  very  well  up  to  its  maximum  speed  of 
•bout  65  miles  per  hour.  This  speed  would  correspond  to  a 
motor  speed  of  about  3,120  r.p.m.  As  the  machine  would 
not  climb  hills  very  well,  I  geared  it  down  to  4  1-2  to  1. 
With  this  gear  the  machine  would  run  well  up  to  about  45 
miles  per  hour  but  above  this  it  would  vibrate  excessively. 
This  vibration  ceased  after  the  machine  had  been  run  3,000 
miles,  even  though  the  machine  was  speeded  up  to  50  miles 
per  hour.  The  motor  was  pretty  well  carbonized  at  the  time 
and  showed  a  noticeable  loss  of  power  but  still  that  vibra- 
tion had  ceased.  This  winter  I  gave  the  engine  a  thorough 
overhauling.  I  noticed  that  the  different  pistons  with  their 
respective  connecting-rods  varied  as  much  as  1  1-2  ounces  in 
weight,  but  not  thinking  that  this  variation  was  excessive,  I 
made  no  attempt  at  balancing  them. 

I  find  that  the  motor  vibrates  just  as  it  did  last  season 
when  tho  machine  is  driven  at  any  speed  greater  than  40 
m.p.h.  At  40  m.p.h.  the  motor  is  turning  over  only  about 
2,130  times  per  minute.  The  drive  is  through  a  jackshaft, 
meshing  with  the  crankshaft  by  means  of  a  bevel  gear,  and 
from  the  jackshaft  to  the  rear  wheel  by  a  roller  chain. 

Will  you  kindly  state  what  is  the  trouble?  If  the  motor 
needs  balancing,  what  is  the  best  method  of  procedure?  How 
should  I  balance  the  crankshaft  if  it  is  unbalanced  and  how 
am  I  to  determine  whether  it  is  out  of  balance? 

When  my  machine  was  geared  4  to  1,  it  was  fully  as  fast 
as  twin  cylinder  motorcycles  of  various  makes  but  would  not 
climb  hills  nearly  so  well  even  though  these  machines  were 
geared  a  little  higher,  3  3-4  to  1.  I  always  had  considered 
that  speed  was  an  indication  of  power  but  the  machine's 
performance  on  hills  did  not  bear  me  out  in  this.  Why  is 
this? 

Salt  Lake  City,  Utah.  Reader. 

— There  is  no  doubt  that  the  motor  is  out  of  balance  and, 
in  a  motor  of  the  size  you  describe,  a  difference  of  weight  in 
the  different  pistons  of  as  much  as  1.5  ounces  would  be  suffi- 
cient to  cause  vibration.  You  would  probably  And  that  the 
motor  would  run  smoother  with  the  pistons  and  connecting- 
rods  all  of  the  same  weight  than  it  does  with  them  varying 
as  much  as  you  mention.  The  only  way  which  you  could  bal- 
ance the  crankshaft  would  be  in  a  Norton  running  balance 
machine  or  some  similar  device  and  this  you  would  have 
to  have  done  for  you  by  the  engineers  of  a  plant  in  which  the 
running  balance  apparatus  is  installed.  It  is  probable  that  in 
changing  the  load  through  rearranging  the  gear  reduction, 
the  crankshaft  has  become  unbalanced. 


Regarding  the  relation  of  speed  and  horsepower,  there  is 
no  definite  interrelationship  between  the  two  and  no  nil* 
which  states  that  the  maximum  horsepower  is  being  exerted 
at  maximum  speed.  In  fact  the  contrary  is  the  case.  The 
motor  may  continue  to  revolve  at  a  greater  speed  after  the 
power  curve  has  reached  its  peak.  This  can  be  made  clear 
by  the  study  of  a  characteristic  power  curve  such  as  is  shown 
in  Fig.  2. 

Gear  Ratios  of  Representative  Cars 

Editor  The  Automobile: — Would  thank  you  to  furnish  me 
with  the  information  as  to  the  gear  ratios  of  the  following 
cars  on  their  lower  speeds  with  respect  to  their  high,  i.  e.» 
considering  the  direct  drive  as  1  to  1. 

Stutz,  Mercer  1914,  Mercer  1915,  Marmon  41.  Simplex. 
Packard  48. 

New  York  City.  Subscriber. 

— The  gear  ratios  of  the  cars  you  mention  are  as  follows: 
Stutz  H.  C.  S.,  4  to  1 ;  all  other  Stutz  models,  3.5  to  1 ;  Mercer 
1914,  3  to  1;  Mercer  1915,  3.5  to  1;  Marmon  41,  3.77  to  1; 
Simplex  38,  2.76  to  1;  Simplex  50.  2.13  to  1;  Packard  48. 
3.93  to  1. 

Wants  Berth  in  Ford  Car 

Editor  The  Automobile: — Will  you  please  tell  me  how  to 
convert  the  front  seat  of  a  Ford  touring  car  so  as  I  can  make 
a  berth  out  of  same?  Would  like  a  cut  showing  this  as  I 
want  it  to  fit  out  a  car  for  the  Panama  Exposition. 

Savannah,  Mo.  W.  H.  Brown. 

— There  are  two  methods  by  which  a  Ford  car  can  be 
transformed  into  a  sleeping  car,  both  of  which  have  been 
successfully  tried  by  tourists.  The  first  was  fully  described 
in  an  article  which  appeared  in  Motor  Print  for  August,  1914. 
With  this  scheme  there  is  a  collapsible  mattress  which  forms 
a  decking  of  reinforced  canvas  stretching  from  the  top  of  the 
rear  seat  forward  over  the  top  of  the  front  seat.  When 
folded  it  is  but  6  inches  in  diameter  and  6  feet  long.  It  is 
fastened  by  straps  to  the  windshield  Fupport  and  to  the  iron 
arm  that  supports  the  top  of  the  car.  Beneath  the  roll  on 
the  running  board,  the  mess  equipment  and  blankets  are 
secured  and  these  keep  the  mattress  from  bounding  about  as 
the  machine  is  in  motion. 

The  mattress  can  be  made  at  very  little  expense.  A  piece 
of  canvas  approximately  10  feet  long  by  6  feet  wide,  accord- 
ing to  the  size  of  the  car,  and  some  strips  of  tough  wood  con- 
stitute the  bill  of  material.  The  piece  of  canvas  is  folded  or 
doubled  back  until  the  piece  is  about  6  feet  long  and  the 
width  of  the  car  seat  on  top  of  the  back.  The  mattress 
slats,  which  should  be  1.5  inches  wide  by  .5  inch  thick  and 
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6  feet  long,  are  placed  from  1  to  1.6  inches  apart,  depending 
upon  the  weight  they  are  to  support,  between  the  canvas  and 
•re  securely  tacked  in  place. 

At  the  foot  of  the  mattress  a  piece  must  be  cut  out  to  fit 
around  the  steering  wheel.  On  the  Ford  car  it  is  not  neces- 
sary to  fix  straps  to  the  corners  of  the  mattress  to  hold  it 
in  place,  although  two  Btraps,  one  at  either  back  corner,  will 
keep  the  contrivance  from  tilting  up  when  crawling  into  the 
berth  from  the  end. 

The  other  scheme  for  making  a  berth  in  a  Ford  car  is  to 
alter  the  design  of  the  front  seat  so  that  the  back  of  it  can 
be  tilted  backwards  on  a  hinge  until  the  bed  is  formed  across 
the  back  seat,  the  back  of  the  front  seat  and  the  front  seat 
itself.  A  heavy  blanket  can  be  laid  over  this  improvised 
berth  and  very  good  results  obtained.  If  a  longer  bed  is 
desired,  the  lower  part  of  the  front  seat  can  be  tilted  up- 
ward on  another  hinge  to  provide  the  extra  length. 

Inadvisable  to  Install  Pressure  Feed 

Editor  The  Automobile: — Is  there  any  possible  way  in 
which  I  can  install  a  pressure  feed  oiling  system  on  a  Cole 
6-60  1914  model? 

Buffalo,  N.  Y.  A.  C.  Strohm. 

— It  might  be  possible  to  install  this  pressure  feed  but  it 
would  not  be  advisable.  In  the  first  place,  a  great  amount 
of  special  engineering  work  would  be  required  and  many 
new  parts,  such  as  a  hollow  crankshaft  and  the  pump  itself. 
This  would  entail  a  great  outlay  of  money  which  would  not 
be  justifiable  because  after  the  system  had  been  worked  out 
and  installed  on  the  motor,  the  undertaking  would,  in  every 
sense  of  the  word,  be  an  experiment.  The  motor  used  in  the 
Cole  car  is  of  Northway  manufacture  and  the  oiling  system 
has  been  carefully  worked  out  and  proven  to  be  satisfactory. 
It  is  therefore  unnecessary  to  change  it  as  any  troubles  you 
may  have  been  having  with  it  are  not  due  to  the  original 
design  but  to  some  local  defect  which  has  come  up  and  which 
can  probably  be  readily  cured  in  a  much  more  simple  way 
than  by  altering  the  entire  system. 

Text  Hooks  Not  Up  to  Starter  Art 

Editor  The  Automobile: — Kindly  advise  me  where  1  can 
secure  some  good  literature  in  book  form  on  electric  lighting 
and  starting  systems.    Also  storage  batteries  and  their  care. 

2 — Please  tell  me  what  make  of  motor  is  used  on  the  Pull- 
man Junior  car  made  at  York,  Pa.,  and  also  where  it  is  made? 

Baltic,  O.  Percy  S.  Gerber. 

— The  art  of  the  successful  electric  lighting  and  cranking 
system  has  advanced  so  rapidly  since  its  inception  4  years 
ago  as  an  important  factor  in  automobile  design,  that  there 
is  no  book  which  thoroughly  covers  the  field  in  either  a  good 
analytical  or  descriptive  manner.    The  same  may  be  said  of 
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Fig.  2 — Typical  horsepower  curve,  showing  how  power  dropa  off, 
although  r.p.m.  Increase  above  the  peak  point 

the  storage  battery  which  is  used  for  electric  lighting  and 
starting.  As  regards  the  care  of  both  the  best  information 
and  the  most  carefully  compiled  data  is  to  be  secured  from 
the  literature  published  by  the  manufacturer.  The  makers 
of  electric  lighting  and  starting  systems  and  of  storage  bat- 
teries have  issued  careful  instructions  and  diagrams  covering 
their  products  in  a  methodical  manner.  As  for  the  design  of 
either,  insofar  as  we  have  record  there  are  no  text  books 
which  are  advanced  enough  to  be  Raid  to  cover  the  art  in  its 
present  stage. 

2 — The  motor  used  on  the  Pullman  Junior  car  is  manufac- 
tured by  Golden,  Belknap  &  Swartz,  1248  Grand  River 
avenue,  Detroit,  Mich. 

Oil  Strainer  Probably  Dirt  Covered 

Editor  The  Automobile: — I  have  a  Maxwell-40  which  does 
not  get  a  continual  supply  of  oil.  The  oil  will  flow  through 
the  oil  sight  feed  for  a  while  and  then  stop.  If  the  engine 
is  stopped  the  oil  will  flow  again  but  not  until  then.  The 
pump  is  in  good  condition.  The  oil  line  is  clear  and  there  are 
no  air  leaks.  If  you  know  of  any  remedy  for  this,  kindly  let 
me  know. 

2 — A  short  time  ago  there  was  printed  in  The  Automobile 
an  item  regarding  a  test  made  with  a  Marmon  41,  with  • 
substitute  for  gasoline.  I  think  that  rain-water  is  one  of  the 
things  used  in  the  substitute.  I  would  like,  if  possible,  a  full 
description  of  the  manufacture  and  materials  used  in  the 
making  of  this  substitute. 

Rome,  N.  Y.  Paul  Goetze. 

— From  the  description  you  give  it  is  very  difficult  to  state 
exactly  what  the  cause  of  your  trouble  is.  It  may  be  from 
several  causes,  for  instance,  it  may  be  possible  that  the  pipes 
leading  to  the  sight  feed  and  motor  are  clogged  and  it  is  sug- 
gested that  you  disconnect  all  of  these  pipes  and  thoroughly 
clean  same.  The  pump  of  the  Maxwell-40  takes  oil  from  a 
long  tube-like  strainer  screwed  in  the  bottom  on  the  side  of 


Fig.  3 — Ford  ear  provided 
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Fig.  5—  Wiring  diagram  of  lanlt'on  on  In*  Chalmera  1913  model 

the  case.  This  often  becomes  covered  with  dirt  and  lint, 
causing  the  pump  to  work  badly.  It  is  always  necessary  to 
disconnect  the  oil  pump  and  take  out  this  strainer  occa- 
sionally and  remove  all  dirt  and  sediment.  It  would  be  a 
Rood  thing,  also,  to  examine  the  pump  and  see  if  the  packing 
is  worn  out.  If  it  is,  it  should  be  renewed.  All  the  pipes 
are  direct  lines  and  if  cleaned  and  free  from  trap,  the  only 
trouble  can  be  in  the  pump  or  strainer.  The  remedy  will 
therefore  be  to  repair  the  pump  and  clean  out  the  strainer. 

2 — The  material  to  which  you  refer  was  known  as  Zoline 
and  the  full  details  of  the  process  were  never  made  public. 
The  manufacturing  cost  of  the  article  was  shown  to  be  much 
greater  than  that  of  gasoline  and  hence  the  project  was 
abandoned. 

Valvein-Head  and  Rotary-Valve  Motors 

Editor  The  Automobile: — Kindly  give  me  the  names  of 
firms  making  valve-in-head  motors  in  four  or  six-cylinders 
of  the  following  dimensions:  3-inch  bore  and  over  and  4  1-2- 
inch  stroke  and  over. 

2 — -Are  there  any  rotary  valve  motors  made  for  the  trade 
other  than  the  one  used  in  Speedwell  cars? 

New  York.  O.  C.  Selzer. 

— Concerns  using  overhead  valve  motors  are  the  following: 
Buick,  3.75  by  3.76;  3.75  by  6;  Chevrolet,  3.687  by  4;  Great 
Western,  3.75  by  5.75;  Grant,  2.875  by  4.25;  Franklin.  3.625 
by  4;  Dorris,  4.375  by  5;  Cunningham,  4.75  by  5.75;  Inter- 
state, 3.5  by  5;  Reams,  2.875  by  4;  Morse,  4.625  by  5;  Olds- 
mobile,  3.5  by  5;  Partin  Palmer,  3.75  by  5.25;  Peter  Pan, 
2.75  by  4.125. 

2— At  the  present  time  there  are  no  rotary  valve  motors 
on  the  open  market  in  this  country  which  can  be  purchased 
and  used  in  connection  with  an  assembled  product. 

Wiring  Scheme  of  1913  Chalmers 

Editor  The  Automobile:— I  have  just  purchased  a  1913 
model  16  Chalmers  four-cylinder  touring  car  and  the  wiring 
has  been  removed  and  would  like  to  have  you  give  me  a  sketch 
of  same  or  tell  me  where  I  can  obtain  one. 

Spooner,  Wis.  J.  W.  Harmon. 

— The  Chalmers  car  uses  what  is  known  as  a  dual  ignition 
system  which  consists  of  a  magneto  which  serves  as  a  source 
of  current  in  regular  running,  a  storage  battery  which  pro- 
vides the  current  in  starting  the  car,  a  transformer  coil,  a 
dash  kick  switch  and  a  single  set  of  four  spark  plugs.  For 
starting  on  the  switch  and  for  reserve,  the  storage  battery  is 
relied  upon,  and  this  furnishes  a  low-tension  current  which 
is  transformed  into  a  high-tension  current  by  the  spark  coil 
located  on  the  sub-frame.  The  wiring  of  these  units  is 
shown  in  Fig.  6.  The  battery  is  a  6-volt  40-ampere-hour 
capacity  with  a  charging  rate  of  5  amperes.  It  is  contained 
in  a  water-tight  metal  box  placed  beneath  the  floor  of  the 


tonneau.  From  the  battery  the  wires  run  forward  inside  the 
left  frame  to  the  coil  fastened  to  the  sub-frame.  The  battery 
should  be  recharged  whenever  its  voltage  drops  to  5.4  and 
should  be  tested  every  2  weeks.  The  coil  is  located  just 
beneath  the  front  seat  of  the  sub-frame  and  the  magneto  ie 
on  the  left  side  of  the  motor  towards  the  rear. 

Financial  Status  of  Chevrolet  Company 

Editor  The  Automobile: — Can  you  give  me  any  informa- 
tion in  regard  to  the  organization,  capital  stock,  real  invest- 
ment and  bonded  indebtedness  of  the  Chevrolet  Motor  Co.? 

2 — 1  have  a  1912  car  that  leaks  oil  through  the  holes  in  the 
flywheel  on  the  clutch,  thereby  causing  the  clutch  to  slip- 
Can  you  suggest  any  way  to  fill  up  the  three  holes  in  the 
flywheel  in  order  to  lessen  the  amount  of  oil  leaking  into 
the  clutch,  without  removing  the  flywheel  from  the  car  and 
having  it  soldered  or  welded? 

Allentown,  N.  J.  E.  Dilatush. 

— According  to  the  officials  of  the  company,  the  authorized 
capital  of  the  Chevrolet  Motor  Co.  is  $2,000,000  of  common 
stock  and  $500,000  of  preferred.  The  stock  which  has  been 
issued  to  date  consists  of  $1,323,850  common  and  $235,100 
preferred,  or  a  total  capital  of  $1,558,950. 

The  net  assets  of  the  company  after  deducting  all  question- 
able accounts  and  after  setting  up  strong  reserves  for  de- 
preciations and  to  meet  any  contingencies,  are  $1,696,553.77. 
This  is  drawn  from  the  company's  statement  of  April  1,  1915. 

Of  the  above  named  net  assets  $427,707.99  is  invested  in 
plants  and  equipment.  The  balance  of  the  assets  consist  of 
new  merchandise  in  process  of  manufacture.  Cash  balance 
in  banks  April  1.  1915,  was  $464,007.21. 

The  Chevrolet  company  does  not  owe  any  mortgages;  has 
no  bank  indebtedness  of  any  kind  and  has  discounted  all  its 
bills  for  the  past  2  years;  it  has  no  bonds  out  and  the  busi- 
ness is  active  and  in  an  exceedingly  prosperous  condition. 

The  company  paid  the  regular  dividend  on  its  preferred 
stock  on  April  25.  This  dividend  on  the  preferred  stock  is  at 
the  rate  of  T  per  cent,  per  annum.  The  company  is  not  pay- 
ing a  dividend  at  this  time  on  the  common  stock  as  it  prefers 
to  build  up  a  surplus  and  strong  reserve  for  safe  expansion 
of  its  business  and  to  meet  any  conditions  which  may  arise 
in  the  future. 

2 — We  cannot  exactly  understand  the  nature  of  the  trouble 
as  there  are  no  holes  in  the  Chevrolet  flywheel  through  which 
the  oil  would  be  likely  to  flow.  It  is  possible  that  your 
trouble  is  caused  by  the  felt  washer  in  the  rear  bearing  hav- 
ing become  worn.  If  you  will  remove  the  lower  half  of  the 
crankcase  and  install  a  new  crankcase  gasket  and  a  new 
felt  washer  in  the  rear  bearing,  being  sure  not  to  wrinkle 
the  gasket  when  putting  up  the  lower  part  of  the  crankcase, 
the  trouble  will  probably  be  remedied.  However,  you  do  not 
state  that  the  car  referred  to  is  a  Chevrolet  and  if  you  will 
advise  the  make  and  model  of  the  car,  more  exact  information 
can  be  given. 

Vacuum  Probably  Not  Good 

Editor  The  Automobile: — My  Saxon  roadster,  model  1915, 
smokes  badly  and  has  used  1  gallon  of  oil  in  100  miles.  What 
is  the  trouble  and  how  can  I  remedy  it? 

Laurelville,  0.  W.  P.  Dehavkn. 

— The  Saxon  nvator  is  oiled  by  splash  and  when  a  splash 
system  smokes,  the  trouble  can  generally  be  put  down  to  eithtr 
too  high  a  level  in  the  splash  trough,  too  deep  dipping  of  the 
connecting-rods  or  bad  piston  rings.  The  first  two  amount 
to  practically  the  same  thing,  because  if  the  level  of  the  oil 
is  too  high,  the  connecting-rod  is  sure  to  dip  too  deeply  into 
the  oil  and  hence  the  effect  is  to  splash  too  much  oil  to  the 
cylinders.  When  the  piston  rings  are  faulty,  the  oil  leaks 
past  the  rings  and  after  it  reaches  the  combustion  space  is 
burned  in  large  quantities,  thereby  causing  the  smoking  and 
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looting.  The  proper  course  for  you  to  pursue  is  first  to  de- 
termine the  proper  level  in  the  crankcase  which  is  exactly  up 
to  the  bottom  of  the  pipe  plug  P  shown  in  Fig.  6. 

The  trouble  with  your  oiling  system  might  be  in  the  leakage 
of  air  in  the  vacuum  tank  which  controls  the  supply  to  the 
crankcase.  If  air  leaks  into  the  cap  at  the  top  the  oil  will 
flow  out  of  the  tank  into  the  crankcase  and  the  result  will 
be  such  as  you  mention.  Therefore,  see  that  the  filler  cap  on 
top  of  the  reservoir  is  absolutely  air  tight.  If  you  will  do 
this  and  also  see  that  the  oil  level  is  not  above  the  plug  in 
the  bottom,  your  system  will  work  all  right.  In  the  instruc- 
tion books  for  the  Saxon  car  attention  is  called  to  the  danger 
of  having  air  in  the  oil  tank.  They  state  in  this  that  when- 
ever the  filler  plug  is  taken  off  the  tank  or  even  loosened  for 
any  purpose  whatever,  enough  oil  must  bo  put  in  the  tank  to 
bring  it  to  the  point  of  overflowing  so  that  there  will  be  no 
air  space  inclosed  in  the  tank  when  the  plug  is  put  on.  If  this 
is  not  done  no  vacuum  can  form  in  the  top  and  all  the  oil 
will  run  quickly  into  the  motor  and  out  of  the  exhaust  pipe. 
If  you  have  been  in  the  habit  of  disregarding  this  warning 
the  cause  of  your  trouble  is  self-evident. 

Valve  Timing  of  Knight  Motor 

Editor  The  Automobile: — Will  you  please  give  me  the 
valve  timing  of  a  typical  Knight  motor,  such  as  the  Stearns 
or  Moline? 

Princeton,  N.  J.  A.  K.  Chapman. 

— The  timing  of  the  Steams-Knight  is  as  follows:  inlet 
opens  4  degrees  past  top  center;  inlet  closes  40  degrees  past 
bottom  center;  exhaust  opens  60  degrees  before  bottom  center 
and  closes  at  top  center.  The  timing  of  the  Moline  is  as 
follows:  Inlet  opens  at  20  degrees  past  top  center  and  closes 
50  degrees  past  bottom  center.  Exhaust  opens  at  50  degrees 
before  bottom  center  and  closes  ut  5  degrees  after  the  top 
center. 

Wants  Eight-Cylinder  Motor  for  a  White 

Editor  The  Automobile: — What  do  you  think  as  to  the 
practicability  of  installing  an  eight-cylinder  motor  in  a  White 
30  chassis?  I  have  no  doubt  but  that  the  factor  of  safety  in 
the  chassis  is  sufficient  for  the  installation  of  such  a  motor. 
I  would  also  like  you  to  tell  me  just  how  much  trouble  it  would 
entail  to  carry  out  my  idea,  also  as  to  the  clutch  mounting, 
etc. 

Atlanta,  Ga.  G.  A.  Simpson. 

— While  the  factor  of  safety  of  the  chassis  is  no  doubt  large 
enough  to  take  care  of  the  installation  of  an  eight-cylinder 
motor,  it  would  be  impractical  to  attempt  it  on  account  of 
the  difficulties  in  connecting  up  the  clutch,  etc.  Considerable 
machine  work  would  be  necessary  and  the  expense  would  be 
so  gTeat  that  it  would  not  he  justified. 

7  Volts  Needed  for  Starting  Current 

Editor  The  Automobile: — I  have  a  1910  Velie,  with  4.5- 
inch  bore  and  5.25-inch  stroke,  low  tension  Splitdorf  magneto 
and  aix-cell  No.  6  dry  battery  ignition,  model  L  Schebler  car- 
bureter. There  are  two  switches  so  that  the  magneto  and  dry 
battery,  Atwater  Kent  distributer,  can  be  both  cut  in  and 
worked  on  the  two  sets  of  spark  plugs  at  the  same  time. 

I  read  in  The  Automobile  that  it  was  a  good  idea  when 
bringing  the  car  in  from  a  run  to  put  some  kerosene  in  the 
cylinders  to  cut  the  carbon  and  soften  it  up  and  so  a  couple 
of  weeks  ago  when  putting  the  car  in  the  garage,  I  put  some 
kerosene  in  the  cylinders  through  priming  cups  and  the  next 
day  I  had  trouble  in  starting  the  motor.  One,  two  or  three 
cylinders  would  fire  and  then  I  would  have  to  crank  again, 
but  after  several  crankings,  the  engine  started  all  right.  The 
last  time  I  had  the  car  out,  when  I  put  it  back  in  the  garage 


I  put  some  more  kerosene  in  the  cylinders,  probably  about 
three  tablespoonsful  in  each  cylinder,  and  about  two  or 
three  nights  after  that  I  tried  to  start  the  engine  but  could 
not  do  so.  The  next  night  I  tried  again,  cranking  it  for 
about  an  hour  or  so,  priming  with  gasoline  several  times,  but 
the  engine  would  not  start.  One,  two  or  three  cylinders 
would  fire  and  then  the  engine  would  stop.  I  took  the  spark 
plugs  out  and  found  a  slight  carbon  soot  on  them.  I  cleaned 
them  off  and  put  them  back  with  no  better  results.  I  seemed 
to  get  a  good  spark  through  the  dry  battery  but  did  not  test 
the  spark  from  the  magneto.  Between  these  two  times  of 
putting  kerosene  in  the  cylinders  I  hud  the  car  out  and  it 
started  satisfactorily.  It  is  a  hard  engine  to  start,  anyway, 
but  1  did  not  see  the  theory  of  it  starting  so  hard  after  dosing 
with  kerosene.  Can  you  enlighten  me  on  this  and  advise 
if  the  use  of  the  kerosene  is  responsible? 

Buffalo,  N.  Y.  Leon  Smith. 

— It  would  be  a  good  idea  to  put  a  voltmeter  on  your  dry 
hntteries  and  see  if  they  are  giving  you  the  proper  current. 
You  should  have  about  7  volts  to  provide  good  ignition  cur- 
rent so  that  the  voltage  at  the  terminal  will  be  at  least  6. 
New  dry  cells  will  test  approximately  1.5  volts  a  piece  and 
when  in  really  good  condition  you  can  sometimes  use  as  few 
as  four  cells  with  good  results.  A  fifth  can  then  be  added 
when  the  voltage  drops  and  finally  a  sixth.  With  the  sixth 
cell  the  current  supply  should  last  for  a  long  time.  If  you 
test  the  cells  with  an  ammeter,  they  should  register  25  or 
better,  but  you  must  remember  that  in  connecting  cells  in 
series  the  amperage  remains  practically  the  same,  whereas 
the  voltage  of  each  added  cell  is  added  to  the  total;  thus,  for 
six  cells  having  a  voltage  of  1.5  and  amperage  of  25  the  re- 
sulting current  will  be  of  9  volts,  with  little  more  than  25 
amperes. 

It  might  be  possible  that  the  presence  of  kerosene  would 
have  a  slight  effect  on  starting  the  motor,  but  this  would  im- 
mediately disappear  if  the  motor  priming  cocks  were  open  be- 
fore the  engine  was  started  and  the  motor  turned  over 
eral  times  to  blow  any  residue  out  of  the  cylinders.  The 
tor  should  then  be  primed  and,  with  a  good  spark,  will  start 
immediately.  Any  motor  with  good  compression  will  start  if 
there  is  a  charge  in  the  cylinders  and  if  the  spark  is  as  it 
should  be. 


Fig.  6— Vacuum 
tank  In  potltlon  on 
the  tide  of  the  mo- 
tor of  a  Saxon 
roadater.  If  the 
cap  la  not  fattened 
to  that  It  la  air- 
tight it  will  releaae 
the  vacuum  and 
permit  oil  to  flow 
Into  the  crankcase. 
The  correct  level  of 
the  on  la  at  the 
of  the  plug 
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example*  of  different  bell  baarlno  curfaca*  examined  under  the  microscope  and  magnified  120  diameters. 

ef  a  Hate-Bright  bearing 


Number  5  la  an  example 


Ball  Bearings  in  Theory  and  Practice 

Part  II 

Co-efficients  of  Friction  and  Methods  of  Lubrication 
of  Extreme  Importance  in  Bearing  Practice 

By  B.  D.  Gray 

i'  W".(  and  Managtr  0/  tkr  Ht— -Bright  Mfg.  Co 


ONE  of  Stribeck'a  findings  that  completely  reversed  pre- 
viously established  theory  was  the  relatively  high 
carrying  capacity  and  low  friction  of  the  ball  bearing 
as  compared  with  the  roller.  Prior  to  the  knowledge  gained 
from  these  tests,  differences  in  the  two  were  predicated  upon 
the  theory  of  a  line  and  a  point  contact,  assuming  that  there 
was  a  pure  rolling  action  in  both  cases.  But  pure  rolling 
is  a  theoretical  possibility  merely,  requiring  for  its  realization 
absolutely  true  shapes  initially,  and  inelastic  materials  that 
will  not  change  shape  under  load.  For  example,  to  produce 
a  series  of  rollers  truly  cylindrical  and  alike  as  to  diameter, 
also  a  perfectly  cylindrical  shaft,  and  a  truly  cylindrical  box, 
within  the  requisite  small  limits  of  error  necessary  to  produce 
pure  rolling  motion  with  perfect  line  contact,  is  difficult  and 
commercially  not  realizable.  The  taper  roller  bearing  pre- 
sents still  greater  difficulties.  Under  heavy  loads  such 
accuracy  as  may  be  obtained  is  largely  defeated  by  deflections 
of  the  machine  framing  or  shafting.  This  causes  the  rollers 
to  skew  more  or  less,  and  it  follows  that  the  theoretical  long 
line  contact  of  the  roller  does  not  exist  in  fact,  but  is  limited 
to  a  small  fraction  of  the  roll  length. 

One  of  our  customers  who  has  also  used  taper  roller  bear- 
ings and  who  has  a  well-equipped  physical  laboratory  in 
which  he  has  made  numerous  careful  bearing  tests  informs 
ua  that  the  co-elllcient  of  friction  of  our  bearings  is  one- 

_  •x,.T«  _  From  a  paper  read  before  the  Kle»1rir  Vehli-le  Aun.  of 
America,  Philadelphia,  Pa.,  April  14,  l»l& 


fourth  that  of  taper  roller  bearings  even  when  the  latter  Bre 
tested  under  the  most  favorable  conditions — more  favorable 
than  are  frequently  obtained  in  actual  service. 

The  co-efficient  of  friction  for  properly  made  ball  bearings 
will  average  about  0.0015,  while  based  upon  the  above  men- 
tioned tests  the  co-efficient  of  friction  for  taper  roller  bearings 
would  average  about  0.006. 

A  paper  on  Comparative  Tests  of  Three  Typea  of  Line- 
shaft  Bearings,  by  Carl  C.  Thomas,  E.  R.  Maurer  and  L.  E.  A. 
Kelso  (see  A.  S.  M.  E.  Journal,  Vol.  36,  No.  3,  March.  19H), 
gives  interesting  figures  on  the  co-efficients  of  friction  for 
Hess-Bright  bearings,  flexible  roller  bearings  and  plain  ring- 
oiling  babbitted  bearings.  I  am  giving  below  a  tabulation  of 
these  based  upon  curves  contained  in  the  paper. 


COMPARISON  OP  CO-EFFICIKNTS  OF 
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It  will  be  noted  that  the  co-efficients  of  friction  for  all  three 
types  of  bearing  decrease  with  increase  of  bearing  tempera- 
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lure    and    load     (for    loads    and    temperatures  given). 

Thi9  same  customer  mentioned  before  as  having  experi- 
mentally determined  that  the  co-efficient  of  friction,  of  our 


was  one-fourth  that  of  taper  roller  bearings,  also 
states  that  a  decided  difference  may  be  observed  in  the  coast- 
ing properties  of  their  automobiles  when  mounted  on  roller 
bearings  and  on  Hess-Bright  or  other  high-grade  annular 
ball  bearings.  I  found  a  great  difference  in  the  coasting  of 
my  Cadillac  after  replacing  the  taper  roller  bearings  in  the 
hubs  with  2RUs.  Unfortunately,  however,  it  did  not  occur 
to  me  to  measure  the  draw  bar  pull  before  making  the  change, 
and  through  lack  of  time  and  facilities  this  comparison  hus 
never  been  made.  A  prominent  axle  manufacturer  has,  how- 
ever, made  the  statement  to  us  that  he  made  tests  of  this 
character,  and  found  the  difference  in  draw  bar  pull  to  be 
decidedly  in  favor  of  ball  bearings. 

In  any  tests  of  this  nature  the  taper  roller  bearings  are 
likely  to  be  adjusted  to  a  nicety.  In  actual  service  and  in  the 
hands  of  the  layman  or  a  careless  chauffeur  or  repairman 
they  may  be  adjusted  so  as  to  cause  a  tremendous  increase  in 
friction.  As  many  of  us  know  from  experience,  a  taper  roller 
bearing  makes  a  fine  clutch  when  set  up  endwise  tightly 
with  a  nut. 

The  much  vaunted  adjustability  of  the  taper  roller  bearing 
to  compensate  for  wear  is  mythical.  It  is  not  susceptible  of 
adjustment  in  the  true  sense  of  the  word  except  when  it  is 
new  and  when  all  parts  have  been  accurately  made.  If  the 
cup  or  the  cone  has  worn  out  of  round.  Fig.  13,  or  if  any  of 
the  rolls  have  been  unevenly  worn,  it  is  an  absolute  impossi- 
bility to  adjust  the  bearing  so  that  the  rolls  bear  evenly  all 
around,  and  any  attempt  to  adjust  it  results  in  misalign- 
ment, undue  stress  and  strains  and  probable  early  destruction 
of  the  bearing  or  correlated  parts.  The  non-adjustable 
annular  or  2R0  bearing  mounted  in  such  a  way  that  an 
inexperienced  or  careless  person  in  removing  it  cannot  replace 
it  in  any  but  the  correct  manner  has  a  decided  advantage  over 
any  bearing  which  may  be  adjusted. 

Annular  or  2RO  ball  bearings,  if  properly  selected  as  to 
sire,  properly  mounted  and  enclosed,  are  quite  as  reliable  Bnd 
durable  as  any  other  part  of  an  automobile.  Several  years 
ago  there  arose  in  this  country  a  feeling  that  annul*  r  ball 
bearings  were  not  suitable  for  mountings  where  they  would 
be  subjected  to  considerable  end  thrust,  and  especially  end 
shock,  as  in  front  hubs.  The  reason  for  this  was  due  more 
to  improper  selection  and  mounting,  supplemented  by  exten- 
sive advertising  of  roller  bearings,  than  to  inherent  fault  in 
the  ball  bearings.  A  number  of  automobile  manufacturers 
have  retained  annular  bearings  in  the  front  hubs  of  their 
cars  with  most  satisfactory  results.  Abroad  practically  no 
roller  bearings  are  used  in  automobiles  in  any  location.  The 
annular  bearing  is  almost  universally  used  throughout  the 
car,  and  has  not  been  a  source  of  trouble  in  hubs,  as  was 
claimed  for  it  in  this  country.  It  is  said  by  some  that  the 
excellent  roads  in  Europe  do  not  impose  such  fevere  service 
on  wheel  bearings  as  the  poor  roads  in  this  country.  From 
personal  experience  in  driving  10,000  miles  in  five  countries 
nn  the  continent,  I  am  convinced  that  hub  bearings  on 
e'iropean  cars  do  not  have  an  easier  time  of  it  than  those  in 
the  hubs  of  cars  used  In  this  country.  My 
personal  experience  also  with  the  Alco  and 
Berliet  cars  made  in  this  country  convinces 
me  that  the  ball  bearing  is  not  only 
adequate  but  the  best  for  the  purpose  if 
properly  selected  and  mounted. 

As  I  have  already  pointed  out,  the  theo- 
retical line  contact  of  roller  bearings  is  only 
rarely  obtained,  since  It  depends  upon  ex- 
treme accuracy  of  manufacture  of  the  cup, 
cone  and  rolls,  upon  perfect  alignment  and 
upon  keeping  the  rolls  in  their  proper  posi- 
tion.   In  the  ball  bearings  we  have  not  a 


point  contact,  as  many  suppose,  but  a  substantial  area  due 
partly  to  deformation  and  partly  to  the  shape  of  the  parts 
in  contact;  I  refer  to  the  concavity  of  the  ball  path  or  grooves 
whose  radius  in  one  direction  very  nearly  coincides  with  that 
of  the  ball. 

This  was  very  cleurly  brought  out  in  a  test  which  we  made 
a  short  time  ago.  One  and  one-half  inch  diameter  balls  in 
contact  with  a  flat  disk,  a  grooved  disk  and  a  cupped  disk,  as 
shown  in  Fig.  14,  were  subjected  to  a  load  of  10,000  pounds  in 
our  testing  machine.  Vitriol  was  applied  around  the  contact 
points  and  allowed  to  etch  the  exposed  surfaces;  that  is,  those 
which  were  not  actually  in  contact.  Then  the  load  was  relieved 
und  the  contact  diameter  was  measured  by  means  of  a  mi- 
crometer microscope.  In  the  cases  of  the  flat  and  cupped  disks 
the  areas  of  contact  were  circular,  but  in  the  case  of  the 
grooved  disk  the  area  of  contact  was  elongated,  resembang 
an  ellipse.  The  pressure  per  unit  area  was  computed  and 
found  to  be: 

Kim  Kiirf.i.  .-     SM.JS'i  lt».  per  mi  In 

(ir.iuv,..!  kui  f.u  *   m,T«6  Ilia,  per  no.  In. 

Curpirl  surfer*   H6.41J  lbs.  Per  so.  In. 

This  test  shows  clearly  the  reason  for  the  increased  carry- 
ing capacity  of  the  curved  (grooved)  ball  track  type  of 
bearing  as  against  that  type  with  fiat  or  practically 
tracks.  It  is  self-evident  that  the  more  closely  the 
envelops  the  ball  the  lower  will  be  the  pressure  per  unit  area 
and  hence  the  greater  will  be  the  ability  to  carry  load. 

As  an  indication  of  the  capacity  and  durability  of  ball 
bearings,  I  will  give  you  the  results  of  a  test  recently  com- 
pleted. A  No.  6407  bearing  was  subjected  to  a  radial  load 
of  3,500  pounds  and  thrust  load  of  1,750  pounds  and  run 
continuously  at  1,445  r.p.m.  for  63H4  hours  before  failure 


This  bearing  has  a  bore  of  35  millimeters  (1.3780  inches), 
outside  diameter  of  100  millimeters  (3.9370  inches)  and  a 
width  of  25  millimeters  (0.9843  inch). 

To  get  an  idea  of  what  the  above  radial  and  thrust  figures 
would  be  the  equivalent  of  in  automobile  front  hub  service, 
let  us  assume  a  36-inch  wheel  running  at  1,446  r.p.m.  This 
would  mean  a  speed  of  154.6  miles  per  hour.  A  run  of  531  ><i 
hours  would  be  the  equivalent  of  154.6  x  531.25  or  82,141  miles. 

Also  assume  that  two  bearings  are  used  to  a  hub,  one 
carrying  3,500  pounds  radial  load  and  1,750  pounds  thrust, 
while  the  other  carries  3,500  pounds  radial  load  only.  The 
total  radial  load  per  hub  would  then  amount  to  7,000  pounds 
per  hub.  and  with  four  hubs  (assuming  the  rear  nubs  carry 
the  same  load  as  the  front  hubs — in  the  average  car  they 
carry  more)  the  total  load  would  be  approximately  28,000 
pounds. 

Based  on  the  above,  conservatively,  this  would  be  the 
equivalent  of  82,141  miles  in  the  front  hub  of  a  car  weighing 
(with  live  load)  7,000  pounds  and  running  continuously  at 
154.6  miles  per  hour  (allowing  a  factor  of  4  for  shock). 

Of  course,  in  the  final  analysis,  relative  capacities  of  ball 
and  roller  bearings  can  best  be  determined  by  test,  but  we 
do  not  fear  any  comparative  test  made  without  prejudice. 

The  question  of  lubrication  is  a  matter  of  such  vital  im- 
portance to  the  satisfactory  operation  of  ball  bearings  that  a 
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Fig.  11— Thrust  bearing  of  the  flat 


Digitized  by  Google 


CLEARANCE 
DUE  TO  WEAK 


THE  AUTOMOBILE 

vg?  %qtatc5 


May  20,  1915 


The  moat  corn- 
presence  of  free 


WEAK 


FlO-  13 — Showing  the  (unction*  and  clearance!  of  the  different  member!  of  a  taper 
bearing  which  hat  undergone  wear.  Clearance  Due  to  Wear — Clearance  be  twee  l  cup 
and  rolla  due  to  wear  of  lower  aurface  of  cone.  Wear — Dotted  line  Indicate!  original 
•  nape  of  cone  before  wear  haa  occurred.  Any  attempt  to  adjuat  for  wear  produce! 
pinching  of  roll!  amounting  to  a  maximum  at  polnte  A  an 
other  polnta 


paper  of  this  character  would  hardly  be  complete  without 
some  reference  to  it.  Several  years  ago  one  of  our  repre- 
sentatives, W.  L.  Batt,  covered  the  subject  very  fully  for  the 
Amrriatn  Machinist  and  I  herewith  give  extracts. 

"Oil  is  essential  for  the  operation  of  plain  bearings,  but  it 
is  not  so  well  known  that  ball  bearings  likewise  require  a 
certain  amount  of  lubrication;  it  is  all  too  frequently  assumed 
that  the  latter  may  run  entirely  dry. 

"Contrary  to  this  assumption,  lubrication  has  a  very  posi- 
tive action  in  a  ball  bearing.  This  action  is  many  fold, 
existing  both  between  the  bull  and  the  path  upon  which  it 
rolls  and  hetween  the  ball  and  the  separator.  Though  the 
principle  of  the  ball  bearing  is  a  rolling  one,  there  is  in  the 
most  perfectly  designed  bearing  a  sliding  action  which,  how- 
ever slight,  must  yet  be  provided  for.  If  balls  and  raceways 
were  absolutely  incompressible  there  would  in  practice  be 
solely  point  contact  and  therefore,  a  pure  rolling  action,  but 
as  far  as  present-day  mechanical  processes  go,  even  the  most 
perfect  of  materials  are  somewhat  elastic,  and  there  is  an 
actual  area  of  deformation  between  the  ball  and  the  raceway 
under  load.  At  the  extremities  of  this  area,  whose  diameter 
is,  of  course,  very  small,  sliding  must  exist,  but  the  presence 
of  a  lubricant  at  this  point  renders  what  small  amount  of 
friction  there  is  almost  negligible.  Improbable  as  it  may 
seem,  there  is  an  actual  film  of  lubricant  maintained  between 
these  surfaces  of  contact,  however  minute  they  are,  providing 
the  lubricant  be  one  of  sufficient  viscosity. 

"Aside  from  its  lubricating  quality,  oil  or  grease  acts  as  a 
protecting  agent  for  the  ball  bearing.  The  finely  polished 
surfaces  of  the  balls  and  raceways  are  subject  to  attack  by 
rust  through  atmospheric  action  and  may  be  damaged  by  the 
entrance  of  foreign  matter  from  the  outside,  such  as  grit  and 
dust.  Lubricant  effectually  surrounding  the  bearing  will  not 
be  penetrated  by  this  atmospheric  moisture,  and  thus  the 
surfaces  of  action  are  preserved  in  their  original  finely 
polished  condition. 

"In  order  that  the  lubricant  may  in  itself  be  no  source  of 
danger,  it  must  respond  to  certain  requirements;  incident- 
ally, requirements  exacted  of  the  ball  bearing  lubricant  are 
thoroughly  desirable  in  one  to  be  used  in  plain  bearings 
as  well. 

"First  and  most  vital  is  the  requirement  that  the  lubricant 
of  itself  shall  do  no  damage  to  the  bearing,  neither  originally 


nor  through  deterioration 
mon  fault  in  oils  is  the 
acid  or  its  development.  Free  acid  is  never 
found  in  properly  refined  mineral  or  hydro- 
carbon oils,  nor  will  these  deteriorate  due 
to  the  action  of  the  atmosphere,  and 
therefore  the  only  kind  of  oil  satis- 
factory for  ball  bearing  lubrication  is  min- 
eral oil.  Vegetable  oils,  such  as  castor, 
cotton-seed,  rape,  linseed  and  the  like,  are 
barred,  principally  because  of  their  tendency 
to  gum  up,  become  rancid  and  develop  acid. 
The  animal  oils  arc  objectionable  for  the 
same  reason.  The  so-called  petroleum 
greases,  among  which  are  vaseline  and  cos- 
molinc,  have  no  detrimental  action  in  them- 
selves, since  they  are  derivatives  of  mineral 
oil;  they  have,  however,  low  viscosity  and  a 
low  melting  point;  100  to  125"  F.;  they  pound 
out  thin  in  action  and  have  little  lubricating 
value.  Their  use  is  limited  to  very  slow 
speeds  and  their  chief  advantage  is  low  cost. 

"Just  as  acid  is  a  thing  to  be  guarded 
against  in  oils,  so  is  free  alkali  the  most 
common  enemy  to  ball  bearings,  among  the 
greases.  The  familiar  yellow  cup  grease  is 
usually  a  combination  of  a  mineral  oil  and 
some  vegetable  or  mineral  oil  or  fat,  which  latter  is  saponi- 
fied by  the  addition  of  a  caustic;  the  result  is  a  lubricant 
having  body  and  stiffness.  The  saponifying  material  should 
be  small  in  quantity  and  very  carefully  compounded,  else  free 
alkali,  having  a  detrimental  action  on  the  steel  may  result. 
The  action  of  an  alkali,  as  of  an  acid,  is  to  pit  or  etch  the 
surfaces  upon  which  it  is  deposited. 

"The  addition  of  mica,  ground  cork,  wood  and  such  sub- 
stances, frequently  added  to  overcome  noise  in  gear  cases  of 
automobiles,  is  a  positive  menace  to  the  ball  bearing,  since 
this  foreign  matter  opposes  free  ball  rotation;  if  it  be  present 
in  large  enough  amount  the  result  may  easily  be  that  the  balls- 
are  wedged  between  the  raceways  and  actual  fracture  may 
result.  Certainly  the  free  rolling  quality  of  the  ball  bearing 
will  be  lost, 

"The  question  of  the  beneficial  effect  of  graphite  in  ball 
bearing  lubrication  is  one  often  asked.  The  answer  is  simply 
that  graphite  in  any  shape  or  form  that  will  settle  and  pack 
with  time  when  quiescent  cannot  be  of  assistance  to  the  ball 
bearing  itself." 

Parenthetically.— Some  time  ago  we  made  a  few  tests  of 
graphite  oils  and  greases  as  ball  bearing  lubricants.  We 
tested  a  No.  308  bearing  running  under  100  per  cent,  over- 
load and  using  a  graphite  oil  as  the  lubricant.  The  test  was 
normal  in  every  way  and  nothing  unusual  was  noticed.  After 
a  run  of  337  hours  the  bearing  was  removed  and  examined, 
and  it  was  noticed  that  a  considerable  amount  of  wea 
occurred — much  more  than  was  the  case  in  similar 
where  only  a  pure  oil  or  light  grease  was  used.  The  only- 
conclusion  we  can  draw  from  this  is  that  the  graphite  in  the 
oil,  in  spite  of  its  being  extremely  finely  divided  and  prac- 
tically impalpable,  had  a  slight  abrasive  action  and  that  it 
does  not  improve  the  running  qualities  of  the  bearing, 
contrary,  it  is  slightly  injurious  and  tends  to  inc 


On 


th 

the  friction  slightly  over  that  when  oil  alone  is 

Another  test  was  conducted  with  a  graphite  grease  which 
the  manufacturers  recommend  for  the  lubrication  of  ball  and 
roller  bearing*.  It  was  a  heavy  grease  with  finely  pulverized 
graphite.  A  trial  was  made  of  this  by  putting  a  quantity  into 
the  thrust  bearings  of  one  of  the  heads  of  our  endurance  test- 
ing machine.  After  a  run  of  a  few  days  the  head  became  very- 
noisy  and  finally  locked  the  shaft.  Examination  of  the  bear- 
ings disclosed  very  distinct  and  somewhat  irregular  markings 
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in  the  ball  tracks — something  like  long  chatter  marks — as 
if  the  graphite  had  caused  each  ball  to  slide  a  short  distance, 
thus  slightly  abrading  the  surface  of  the  steel,  until  a  little 
mound  of  the  graphite  had  packed  so  hard  under  the  ball 
that  it  was  forced  to  roll  over,  only  to  repeat  the  sliding 
until  another  mound  of  graphite  had  packed  under  it. 

These  results  show  clearly  that  graphite  has  no  value  in 
so  far  as  reduction  of  ball  bearing  friction  is  concerned, 
and  while  it  may  be  of  considerable  value  to  the  other 
elements  carried  upon  the  ball  bearings  themselves,  such  as 
transmission  gears,  etc.,  the  possible  source  of  damage  to  the 
ball  bearings  cannot  be  overlooked. 

The  effect  of  speed  upon  the  choice  of  lubricants  should 
also  be  considered.  As  a  general  statement,  greases  are 
suitable  for  low  speeds,  while  oils  are  preferable  for  high 
speeds.  Oil  is  really  the  better  all  around  lubricant.  It 
should  be  of  sufficient  viscosity  to  maintain  a  film  between 
the  pressure  surfaces,  and  the  quantity  used  should  only  be 
enough  to  cover  the  surfaces  at  high  speed— the  less  the 
better.  Oil  is  more  difficult  to  retain  in  the  bearing  box  than 
grease.  This,  however,  is  merely  a  detail  of  doigr..  since  it 
is  an  easy  matter  to  design  a  box  that  will  not  leak  oil.  and 
then  it  is  simply  a  question  of  good  workmanship  to  make 
sure  that  the  joints  are  tight. 

Quoting  again  from  Mr.  Batt's  paper:  "In  order  that  the 
lubricant  may  be  effectually  retained,  various  arrangements 
are  used,  depending  upon  the  conditions  surrounding  the 
bearing.  In  the  simplest  sort  of  mounting  for  a  rndial 
bearing  the  shaft  projects  through  the  casing,  and  the  casing 
itself  is  provided  with  two  lips,  between  which  is  a  space  for 
lubricant.  If  the  conditions  be  such  that  additional  protec- 
tion is  needed,  one  additional  groove  is  provided  and  this  may 
be  fitted  with  a  cup  of  some  sort  from  which  grease  will  be 
steadily  fed  to  the  groove  to  keep  that  filled.  This  makes  a 
definite  frictionless  packing.  For  still  more  severe  conditions 
a  third  groove  is  added;  in  this  latter  groove  felt  is  occasion- 
ally placed,  whose  adherence  to  the  shaft  is  guaranteed  by 
some  sort  of  spring  tension.  Unfortunately,  this  is  subject 
to  drying  out  and  thus  loses  its  efficiency;  when  that  occurs 
it  is  a  positive  detriment. 

"The  single  or  multiple-groove  arrangement,  empty  or 
with  only  grease  filling,  is  the  most  effective;  but  it  is  essential 
that  the  bore  of  the  lips  be  not  more  than 
1-<M  inch  larger  than  the  shaft  in  diam- 
eter, that  the  lip  edges  be  sharp  instead 
of  rounded  over,  and  that  the  lips  be  at 
least  3-32  inch  wide.  The  grooves  may 
also  be  cut  in  the  shaft,  leaving  bands 
between  with  sharp  edges.  The  only  ob- 
jection to  this  is  the  weakness  of  the 
shaft." 

In  closing,  I  feel  that  a  few  "Don'ts"  for 
ball  bearing  users  would  not  be  out  of 
place,  especially  since  the  majority  of  us 
are  users  of  ball  bearings  in  one  way  or 
another.  These  don't*  are  particularly 
for  the  automobile  owner,  but  are  also 


14—  Thiee  tvpes  of  race.    Lett,  flat  ditk;  Center,  groove  diak; 
Right. 


generally  applicable  to  the  user  of  any  machinery  having 
ball  bearings. 

Don't  let  the  bearing  fill  up  with  grit. 

Don't  let  acid  get  into  the  bearing.  Always  use  a  neutral 
lubricant. 

Don't  let  water  get  into  the  bearing.  In  washing  an  auto- 
mobile, especially  the  wheel  hubs,  be  careful  not  to  let  the 
stream  of  water  under  city  pressure  play  directly  against  the 
inner  end  of  the  hub. 

Don't  let  oil  leak  out  of  the  bearing. 

Don't  believe  the  man  who  says  a  ball  bearing  will  run 
without  oil. 

Don't  use  grease  containing  foreign  fillers,  such  as  saw- 
dust, ground  cork,  etc.  These  may  be  of  value  in  deadening 
the  sound  of  gears,  but  they  arc  injurious  to  ball  bearings. 

Don't  take  a  bearing  apart-  if  you  want  to  play  with  it, 
get  an  extra  one. 

Don't  put  new  balls  in — send  the  bearing  to  the  manufac- 
turer if  you  think  they  are  needed. 

Don't  set  a  thrust  bearing  up  until  it  resists  rotation.  Ball 
bearing  friction  is  so  low  as  to  be  perceptible  to  the  touch 
only  under  excessive  loads. 

(Continued  on  fxtye  903) 

I  S"JK-  Th»  Illustration*  shown  1m  low  w.-rc  rrwrwil  in  thr  first 
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Fig.  10— Two-dlrectlon  thrust 


Fig.  *>— Thrust  bearing  with  spherical 
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Fig.  7 — Thruet  bearing  with  aligning 
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Fig.  8 — Thrust  bearing  with  aligning 
and 
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Main  exhibition  hall   and  exterior  view,  from   Kaleerdamm.  of  building   erected    In    Berlin   to   Houae    International    automobile  mow 


Berlin's  Motor  Show  Building 

GERMANY'S  international  automobile  show,  which  win 
to  have  been  held  in  September  1914,  came  to  naught 
on  account  of  the  more  important  business  in  which 
the  country  became  engaged  in  Belgium  and  elsewhere,  but 
the  large  building  which  had  been  erected  to  house  the  exposi- 
tion, and  to  remain  for  similar  occasions  requiring  a  vast 
covered  space,  was  formally  opened  in  January.  The  main 
show  room  is  about  730  feet  long  by  162  feet  wide  and  parallel 
with  it  there  are  two  side  halls  700  feet  long  and  39  feet  wide. 
The  height  of  the  main  hall  at  the  middle  is  over  60  feet.  At 
the  North  end  there  is  the  inevitable  Kaiser  entrance,  compris- 
ing five  ornamental  portals  and  a  large  Kaiser  logr  which  can 
also  be  used  for  an  orchestra  and  two  large  assembly  halls. 
Altogther  the  area  is  more  than  180,000  square  feet.  At  the 
South  end  there  is  a  restaurant  which  can  be  reached  from 
the  street  as  well  as  from  the  exposition,  the  street  being  the 
new  boulevard  called  the  Kaiserdamm.  The  ground  which 
the  building  occupies  was  originally  very  hilly  and  a  trace  of 
this  formation  remains  in  the  form  of  a  slight  general  slope 


of  the  floor  from  East  to 
West.    The  floor   is  only 
hard  sand,  with  a  view  to 
laying  any  special  flooring 
over  it  when  required,  it 
is  said.     A    large  ateam 
heating  plant  in  a  base- 
ment   at    the  Southwest 
corner   supplies    the  side 
hull-    and    the  assembly 
rooms   through  radiators 
but  presses  heated  air  di- 
rectly into  the  main  hall, 
the    restaurant    and  the 
kitchen    through   slits  in 
the     architectural  iron 
work.    The  latter  is  very 
unobtrusively  worked  into 
the  decorative  and  color 
scheme.     It  is  especially 
noticed    that    the  large 
trussed  arches  supporting  the  roof  are  kept  almost  flush  with 
the  skylights  within  the  building  while  clearly  showing  their 
substantial  dimensions  as  ribs  on  the  outside  of  the  roof.  The 
main  entrance  is  at  the  middle  of  the  West  side  and  comprises 
seven  columnar  portals  flanked  with  two  special  entrances  in 
low  square  towers  serving  as  bases  for  terraced  pedestals 
topped  with  massive  sculpture  representing  automobiles  with 
wings— this  being  the  artist's  way  of  indicating  that  the  hall 
is  for  aeroplane  expositions  also.   On  the  East  side,  opposite 
the  main  entrance  and  fronting  Rognitz  street,  are  the  offices 
of  the  building,  parlors  and  telephone  booths.    Exhibits  are 
taken  into  the  building  through  a  basement  extending  under 
a  large  portion  of  this  side,  the  rise  of  the  ground  making 
this  basement  easily  accessible  from  the  street. 

Elaborate  electric  lighting  in  conjunction  with  a  striking 
yet  not  garish  colorstion  of  the  interior  and  a  studied  plain- 
ness of  the  architectonic  lines  are  among  the  features  men- 
tioned with  special  pride  of  schievement,  as  they  are  believed 
to  produce  a  pleasing  artistic  sense  of  fitness,  while  being 
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very  economical  in  making  it  possible  to  dispense  with  all 
other  comprehensive  decoration  for  any  occasion  for  which 
the  building  may  be  used.  Perhaps  it  is  now  used  for  a 
hospital  for  wounded  soldiers  or  for  prisoners'  barracks. 
This  large  and  permanent  structure,  claimed  to  be  the 


largest  in  the  world,  was  erected  in  seven  months.  The 
Verein  Veutseher  Motorfahrzeng-Industritller  (Association 
of  German  Motor  Vehicle  Manufacturers)  and  the  Kaiser- 
liehtr  Automobil  Club  worked  together  in  planning,  financing 
Bnd  pushing  the  enterprise  to  completion. 


Contributed  Views  on  Hori- 
zontal Springing,  Steering, 
Skidding  and  Bouncing 


With  Comments  by  M.  C.  K. 


COMMUNICATIONS  from  members  of  the  industry  con- 
tinue to  be  received  on  the  subject  of  the  horizontal 
element  in  road  shocks,  its  various  effects  and  the 
means  for  making  it  harmless.  The  two  shorter  letters  bear 
witness  of  the  interest  taken  in  the  matter  and  of  the  desire 
for  having  the  shortcoming  which  crops  out  in  the  standard 
spring  suspension  at  this  point  taken  care  of  in  practical  con- 
struction.  No  comment  seems  to  be  i 


Testimony  from  the  Road 

Editor  Thb  Automobile: — 1  have  read,  with  much  inter- 
est, the  discussion  of  "The  Improvement  of  Spring  Systems" 
and  certainly  agree  with  M.  C.  K.  From  my  own  personal 
experience  I  am  fully  convinced  that  air  tires  do  not  absorb 
horizontal  shocks  that  are  at  all  severe.  These  shocks  are 
resisted  by  the  strength  of  parts  other  than  the  springs. 

The  lack  of  cushioning  means  on  front  axle  to  take  the 
horizontal  shock  is  responsible  in  a  great  many  cases  for 
damage  done  to  steering  gear  and  component  parts,  I  have 
seen  one  severe  accident  which  was  caused  by  steering  arm 
breaking  as  the  result  of  driving  over  rough  roads  and  this 
car  is  fitted  with  large  air  tires.  Most  springs  now  in  use 
take  shock  in  one  direction  only,  vertically. 

N.  Y.  May  1,  1916.  F.  Mc.  V. 


New  Way  of 

Editor  The  Automobile: — The  writer  has  followed  with 
more  than  usual  interest  the  articles  on  "The  Improvement  of 
Spring  Systems,"  by  M.  C.  K.,  in  particular  those  dwelling 
on  the  question  of  horizontal  components,  and  how  they 
should  be  absorbed.  After  due  consideration  of  the  matter 
it  seems  that  horizontal  components  do  exist  to  a  consider- 
able and  annoying  degree,  and  this  is  graphically  illustrated 
in  the  accompanying  set  of  curves. 

Instead  of  showing  the  relation  of  the  horizontal  compo- 
nent to  the  vertical  component,  these  curves  show  the  relation 
of  both  components  to  the  total  radial  shock.  The  ordinales 
represent  the  height  in  inches  of  the  point  of  contact  of  the 
tire  with  the  obstacle,  while  the  abscissae  show  the  per  cent, 
of  the  total  shock.  Curves  marked  "H"  show  the  horizontal 
components  with  the  different  sized  obstacles  up  to  the  height 
of  the  wheel  center  for  both  thirty  and  forty  inch  wheels. 
Curves  marked  "V"  show  the  corresponding  vertical  com- 
ponents. It  will  be  Been  that  with  thirty  inch  wheels  an 
obstacle  of  an  inch  and  a  half  gives  a  horizontal  component 
of  very  nearly  half  the  size  of  the  vertical  component,  and 
an  obstacle  of  two  inches  gives  a  horizontal  component  equal 
to  half  of  the  total  shock.  An  obstacle  a  little  less  than 
four  and  a  half  inches  high  gives  a  horizontal  component 
almost  three  quarters  as  great  as  the  total  shock,  and  equal 
to  the  vertical  component,  and  all  obstacles  above  this  height 
of  four  and  a  half  inches  have  a  greater  horizontal  than  a 
vertical  component. 

With  larger  wheels  one  would  naturally  expect  less  shock, 
and  this  is  found  to  be  correct.  With  forty  inch  wheels  it 
takes  a  two  inch  obstacle  to  give  a  horizontal  component 
equal  to  half  the  vertical  components;  a  two  and  three- 
quarter  inch  obstacle  to  give  a  component  equal  to  half  the 
total  shock;  and  a  five  and  three  quarter  obstacle  to  give  a 
horizontal  component  three  quarters  as  great  as  the  total 
shock,  and  equal  to  the  vertical  component,  above  which 
height  the  horizontal  components  are  greater  than  the  ver- 


These  figures  do  not  take  into  consideration  the  fact  that 
the  total  weight  of  the  car  works  against  the  obstacles  hori- 
zontally as  momentum,  while  only  the  weight  on  the  axle 
concerned  works  vertically.  So  the  relative  size  of  the  hori- 
zontal components  will  be  much  larger  than  stated  above  for 
the  conditions  given.  From  all  these  considerations  it  would 
almost  seem  that  there  might  be  conditions  where  horizontal 
spring  suspension  would  be  even  more  desirable  than  vertical 
spring  suspension. 

The  main  consideration,  then,  is  to  secure  the  proper 
method  to  successfully  absorb  this  horizontal  component  as 
well  as  we  now  absorb  the  vertical  component.  The  former 
has  been  taken  care  of  to  a  lesser  degree  by  tilting  the  spring 
at  the  same  angle  that  the  axle  is  tilted,  somewhere  in  the 
nighborhood  of  four  degrees.  In  this  manner  the  springs 
may  absorb  a  small  proportion  of  the  horizontal  component 
of  certain  shocks,  but  for  the  majority  of  cases,  especially 
with  the  larger  obstacles,  it  is  impossible  to  absorb  them  in 
this  way. 

Not  being  provided  with  a  proper  method  of  suspending 
the  horizontal  component,  the  frame  is  called  upon  to  absorb 
it  with  results  only  too  well  known  to  discuss.  But  in  being 
transferred  from  the  tire  to  the  frame,  the  horizontal  com- 
ponent makes  quite  a  journey,  leaving  strain  and  wear  all 
along  the  line  on  wheel  bearings,  steering  spindles,  steering 
connections,  steering  gear,  springs,  spring  clips,  spring  bolts 
and  frame.    Consequently  the  solution  to  the 
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minimum  the  shock  to  all  these  parts,  and  must  be  so  con- 
structed as  to  keep  the  car  on  the  road  without  difficulty,  and 
at  the  same  time  coupled  with  simplicity  so  as  to  make  the 
manufacturing  problem  as  economical  as  possible. 

Detroit,  May  3,  li>16.  S.  P.  H. 


Shock.  Need  Not  Reach  Steering 

The  well  known  pioneer  constructor,  Charles  E.  Duryea, 
whose  extensive  experience  with  light  cars  ought  to  be  valu- 
able, seizes  upon  the  fact  that  the  horizontal  element  in  a 
shock  reaches  the  steering  gear  primarily  because  the  front 
axle  is  articulated  and  that  there  is  a  remedy,  therefore, 
which  is  more  radical  than  cushioning  of  the  offending  ele- 
ment in  the  shook  can  be.  His  letter,  which  also  touches  upon 
several  other  matters  of  interest,  follows. 

The  Views  of  a  Pioneer 

Kditor  The  Aitomobile:— I  have  read  C.  A.  D.'s  state- 
ments on  the  steering  matter  on  page  H10  with  much  interest. 
What  he  says  is  all  right  but  what  surprises  me  is  that 
engineers  and  the  public  generally  do  not  know  that  "the 
reaction  of  the  front  wheels  about  their  steering  spindles" 
can  be  practically  reduced  to  zero  by  a  construction  that 
costs  no  more,  is  just  as  strong  and  simple  and  is  better  all 
around.  With  the  example  of  the  bicycle  and  its  perfect 
steering  before  us  every  day  surely  no  one  need  be  in  ignor- 
ance of  what  good  steering  can  be.  There  is  no  such  "re- 
action" to  the  front  wheel  of  a  cycle.  It  will  go  over  a 
brick  "hands  off." 

Auto  steering*  can  have  this  same  perfection;  this  same 
from  shocks  and  tendency  to  turn  around  their 


steering  pivots.  Autos  have  been  built  that  way  in  America 
for  at  least  23  years. 

THE  REQUIRED  CONSTRUCTION 

What  is  the  answer?  Simply  that  the  steering  pivot  line 
extends  into  the  plane  of  the  wheel  slightly  ahead  of  the  point 
of  tire  contact  on  the  ground.  This  is  done  by  giving  the 
pivot  line  a  slight  inclination.  Usually  from  *>  to  12  degrees 
is  required.  See  sketch.  It  is  just  as  easy  to  forge  steering 
knuckles  with  the  proper  angle  as  with  none.  The  difference 
in  cost  of  machining  is  nothing  after  the  jigs  are  made.  The 
benefits  are  many.  A  vehicle  fitted  with  this  proper  steer- 
ing will  run  over  a  common  brick  with  no  shock  to  the  steer- 
ing whatever.  It  will  take  much  larger  obstructions  with 
safety.  Here  is  an  example.  At  one  of  the  early  Chicago 
Shows  when  the  policemen  were  more  lenient  than  nowadays, 
it  was  my  demonstrating  stunt  to  take  a  lever  steering 
vehicle  out  onto  Michigan  avenue  and  run  two  wheels 
diagonally  over  the  corner  of  the  curbing  at  the  cro*s  streets; 
and  this  without  holding  the  lever  while  the  wheels  struck 
the  curb  and  went  over  it.  Those  curbs  are  about  f>  inches 
high  as  many  of  your  readers  know,  and  striking  them  at 
an  angle  of  about  -!.'>  degrees  tended  very  strongly  to  deflect 
the  wheels  but  thanks  to  the  superior  qualities  of  the  steering 
they  were  not  deflected.  Further  tests  were  often  made. 
One,  for  example,  was  that  of  taking  off  the  tie  bar  connect- 
ing the  two  front  wheels  and  leaving  one  free.  By  steering 
the  other  wheel  the  vehicle  could  be  taken  practically  any- 


where over  ordinary  roads.  I  have  driven  across  car  tracks, 
turned  around  in  a  street  having  double  car  tracks,  driven 
though  sand,  climbed  small  hills  and  done  similar  feats  with 
the  tie  bar  not  in  place. 

When  will  the  public  wake  up  and  demand  of  the  makers 
this  superior  thing?  When  will  engineers  quit  talking  about 
"Irreversible  steering  gears"  and  the  shocks  they  must  with- 
stand?   Why  build  wrong? 

FORE-AND-AFT  8PRINOINO 

As  to  fore  and  aft  springing.  There  is  room  to  go  wrong 
on  this.  The  old  Victor  spring-fork  bicycle  was  a  case  in 
point.  It  was  perfectly  free  to  yield  fore  and  aft.  When  the 
wheel  came  to  an  obstacle  that  the  momentum  of  the  wheel 
was  not  sufficient  to  carry  it  over,  the  wheel  stopped  and 
stood  against  the  obstacle  until  the  rear  wheel  and  frame 
could  compress  the  spring  fork  enough  to  force  the  front 
wheel  over.  This  stopping  and  having  to  be  started  again 
took  power  and  the  bicycle  was  heavy  to  prop«l  ullhough 
beautifully  springy.  The  best  action  obtains  when  the  wheel 
may  yield  backward  slightly  as  it  rises  over  the  obstacle,  to 
the  end  that  part  of  the  propulsion  energy  may  be  diverted 
to  lifting  the  wheel  instead  of  requiring  wholly  extra  energy 
for  the  lifting  purpose. 

WHAT  PREVENTS  SKIDDING  - 

Concerning  O.  W.  H.'s  remarks  and  skidding  my  experience 
may  be  of  interest.  After  building  pneumatic  tired  motor 
vehicle*  for  a  dozen  years  I  built  a  number  using  solid  rubber 
tires  and  continued  this  for  about  5  years.  I  found  less 
tendency  to  skid  but  more  tendency  to  bounce.  This  is  easily 
understood.  Just  as  a  skate  or  a  sled  runner  skids  sidewise 
less  easily  than  a  toboggan,  so  a  solid  rublier  tire  grips  the 
surface  better  than  a  pneumatic.  Recognizing  the  advantage 
of  edges  and  narrower  surfaces  most  tires  now  are  provided 
with  rough  threads,  usually  by  ridges  or  knobs  raised  above 
the  surface  but  often  by  grooves  in  the  tread.  Having  built 
vehicles  for  years  that  were  practically  free  from  skidding 
I  consider  it  more  a  matter  of  proper  weight  disposition 
than  of  tire  size  or  surface.  On  ice  or  greasy  asphalt  the 
edges  of  the  tires  get  very  little  chance  to  grip.  Much  weight 
on  the  rear  wheels  is  the  best  preventive  of  skidding. 

WHY  SOLID  TIRES  BOUNCE 

Bouncing  is  another  matter.  Solid  tires  are  not  so  deep 
as  pneumatic.  They  would  be  very  expensive  if  made  so  deep 
and  large.  While  solid  rubber  is  not  so  resilient  as  is  the 
air  tire,  its  action  is  quicker  because  of  its  lesser  depth.  In 
other  words  a  much  smaller  movement  of  the  wheel  com- 
presses it  to  its  limit  and  starts  the  wheel  up  away  from 
the  ground.  As  a  result  of  this  action  the  solid  tire  vehicle 
bounces  off  the  road  at  speeds  far  below  those  at  which  the 
air  tire  will  be  holding  smoothly.  My  experience  was  that 
a  well  sprung  motor  buggy  riding  as  easy  as  if  air-tired  at 
speeds  below  18  miles  per  hour  on  ordinary  macadam  roads 
would  bounce  badly  at  speeds  of  20  to  25  or  30. 

RESILIENCY  IN  TIRES 

Just  what  the  effect  of  a  slow  tire  would  be,  as  proposed 
by  O.  W.  II.,  I  am  not  prepared  to  say.  but  who  would  want 
such  a  tire?  Certain  tires  on  the  market  now  will  give  10 
per  cent,  to  25  per  cent,  more  mileage  per  gallon  of  fuel 
than  others  because  they  are  more  resilient,  and  their  use  is 
certain  to  extend.  In  the  cycle  days  when  human  muscle  was 
our  motor  we  woke  up  on  this  subject  early  and  built  resili- 
ometers  to  actually  measure  the  difference  in  different  tire 
constructions.  All  tires  that  compress  in  action  absorb  power 
as  they  compress  and  unless  perfectly  resilient  they  do  not 
give  all  this  power  back  as  they  resume  their  shape  behind 
the  point  of  contact.  This  difference  is  very  noticeable  in 
certain  tires.  In  the  last  five  mile  race  at  the  R.  I  State 
Fair  in  185M5  our  vehicle  was  fitted  with  single  tube  pneu- 
matics. Being  a  gasoline  car  it  could  not  start  from  the 
tape  as  fast  as  could  the  electrics.  It  was  therefore  fullv 
eight  rods  behind  at  the  quarter,  at  which  time  all  the  cars 
-eemed  to  have  found  their  gait.  It  gained  steadily  on  the 
others  »fter  this  clearly  showing  greater  speed,  and  had  al- 
most caught  the  leader  when  on  the  back  stretch  where  it  could 
be  plainly  seen,  it  slowed  perceptibly.  Inquiry  showed  that  at 
this  point  a  valve  tube  had  been  cut  off  and  let  the  air  out 
The  stiff  single  tube  tire  required  much  power  to  compress 
it  but  gave  out  practically  none  as  it  resumed  its  sham- 
We  lost  the  race.  User* i  who  wish  economy  must  use  not 
only  light  vehicles  but  light  tires  and  must  not  hope  to  have 
them  puncture  proof  but  must  get  safety  by  quick  repairs  or 
replace*"' 

Phil! 


Mladelphia,  May  10.  1915. 


Chas.  E.  Dm  yea. 
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Mr,  Duryea's  views  on  skidding  and  bouncing,  in  no  far  as 
here  expressed  with  reference  to  the  difference  between  air 
tires  and  solids,  are  so  clearly  and  tersely  worded  that  noth- 
ing more  need  be  said,  apparently.  But  at  other  points  a 
few  somewhat  dissenting  comments  may  contribute  to  a 
sharper  focusing  of  the  essentials.  In  comparing  bicycles 
with  automobiles,  the  peculiarities  of  bicycles  are  not  negli- 
gible. They  list  readily  to  either  side,  which  eases  shocks, 
and  the  road  is  picked  for  them.  Large  obstacles,  which  are 
the  only  ones  producing  marked  horizontal  effects,  are  not 
struck,  as  a  rule.  The  steering  post  has  a  decided  rake.  The 
load  is  light  and  the  inflation  of  tires  low.  The  axle  is  not 
articulated.  With  such  important  differences  in  construction 
and  conditions  »  parallel  is  not  convincing. 

Duryea's  Point  Widely  Recognized 

Better  than  the  analogy  with  bicycles,  therefore,  the 
mechanical  fact  that  a  pivot  with  the  outward  and  forward 
rake  directs  shocks  to  the  end  of  the  fixed  axle  instead  of  to 
that  short  pivoted  portion  upon  which  the  steering  acts, 
sustains  Mr.  D.'s  argument.  It  is  not  uncommon,  however, 
to  aim  the  pivot  to  the  middle  of  the  tire  tread,  and  this  is  the 
feature  which  saves  the  steering  gear.  Many  wheel 
spindles  are  inclined  for  this  purpose.  To  aim  the  pivot 
forward  gives  the  self-steering  properties  in  higher  degree, 
when  not  exaggerated,  but  this  feature,  too,  is  found  recog- 
nized here  and  there.  While  these  arrangements  reduce  the 
turning  moment  against  the  steering  gear  connections  to  nil 
or  to  a  minimum  (since  in  heavy  cars  it  is  necessary  to  disk 
the  wheel,  too,  to  accomplish  the  purpose  completely)  they  do 
not  ease  the  force  of  shocks  or  of  the  horizontal  component 
of  a  shock  against  the  pivots  and  the  vehicle  as  a  whole.  In 
the  case  of  heavy  vehicles  it  mny  be  questionable  if  it  is  more 
advisable  to  throw  the  whole  brunt  of  the  shock  upon  the  end- 
benrings  of  the  pivot,  as  Mr.  D.  prefers,  or  to  take  up  a  part 
of  it  in  the  coil  springs  of  the  steering  connections  and  even 
in  the  steering  gear  or  the  arms  of  the  driver. 

Walking  Speeds  I'nimportant 

In  the  matter  of  the  Victor  bicycle,  the  supposition  of  not 
having  enough  momentum  to  carry  the  vehicle  over  the 
obstacle  is  scarcely  of  interest,  as  shocks  of  such  mildness 
endanger  nothing  in  the  case  of  automobiles.  Also,  it  if  not 
contemplated  to  make  automobile  axles  "perfectly  free  to 
yield  fore  and  aft."  On  the  contrary,  if  a  slight  rake  of  the 
spring  action  is  provided  to  take  care  of  the  small  horizontal 
shocks,  which  affect  comfort,  any  springing  to  permit  the 
axle  an  additional  horizontal  movement,  can  be  exceedingly 
stiff,  being  used  almost  exclusively  for  safety  in  emergencies. 
The  composite  wheel  previously  described  may  eventually, 
however,  be  found  to  afford  a  better  method  in  the  case  of 
heavy  vehicles,  though  at  present  it  may  appear  as  •  too 
radical  departure  from  customary  expedients. 

The  action  described  as  the  best  by  Mr.  D.  is  no  doubt 
desirable,  though  many  designers  seem  much  in  favor  of  a 
purely  vertical  axle  movement,  but  it  is  less  efficient  the 
higher  the  speed  and  the  harder  the  tires;  that  is,  it  affords 
less  yielding  the  more  yielding  is  needed. 

Resiliency  Only  Incidental 

"Certain  tires,"  D.  says,  "will  give  25  per  cent,  more 
mileage  per  gallon  of  fuel  than  others  BECAUSE  they  are 

more  lesilient  "  The  BECAUSE  seems  arbitrary,  even 

if  the  tires  referred  to  are  in  fact  more  resilient.  The  reason 
for  saving  power  by  using  them  might  be  that  their  resistance 
to  flexion  is  smaller,  and  not  that  they  extend  with  nearly  the 
same  force  that  is  spent  in  flexing  them.  It  is  possible  to 
imagine  a  tire  flexing  with  small  resistance  yet  resuming  its 
shape  slowly. 

Mr.  D.  seems  to  believe  that  the  power  absorbed  in  flexion 
is  returned  by  a  resilient  tire  in  form  of  help  for  the  propul- 


sion, but  the  saving  effected  is  really  due  to  the  smaller 
acceleration  of  masses  which  the  tire  flexing  with  small  re- 
sistance makes  possible;  the  vehicle  body,  for  example,  is 
moved  less  and  less  rapidly.  But  the  extension  of  the  tire 
to  its  normal  shape  returns  no  power  in  a  useful  manner. 
This  objection  also  covers  Mr.  D.'s  rapid  conclusion  from  his 
racing  experience  in  1896.  The  flat  tire  had  to  be  flexed  nil 
the  way  round,  yet  saved  no  load  lift  or  acceleration. 

Ball  Bearings  in  Theory  and  Practice 
Part  II 

(Continued  from  page  8911) 

Don't  hammer  the  races  of  a  ball  bearing  with  a  hard 
hammer.  They  are  hardened  and  toughened  steel,  and  treat- 
ment of  this  character  can  very  readily  result  in  a  cracked 
or  dented  race  or  very  often  it  will  result  in  flattened  balls. 

Don't  tamper  with  the  locks  provided  by  the  car  builder — 
they  are  provided  for  the  express  purpose  of  keeping  you 
from  making  adjustments. 

When  in  doubt,  communicate  with  the  bearing  manufac- 
turer or  his  qualified  representative. 

In  view  of  the  fact  that  you  are  all  primarily  interested  in 
electric  vehicles,  it  has  occurred  to  me  that  it  might  be  well 
to  specify  where  ball  bearings  are  used  on  "electrics."  Doubt- 
less many  of  you  already  possess  this  information,  but  for 
those  who  do  not,  it  will  prove  interesting. 

On  all  types  of  electric  vehicles,  whether  chain,  bevel  shaft 
or  worm  shaft  drive,  ball  bearings  are  used  in  the  wheel 
hubs,  on  the  armature  shaft  of  the  motor  and  on  the 
differential. 

On  the  chain  drive  they  are  used  on  the  jackshaft  along- 
side of  or  directly  under  the  driving  sprockets. 

On  the  bevel  shaft  drive  cars,  ball  bearings  are  used  bark 
of  the  bevel  pinion  and  on  each  side  of  the  bevel  gear  on  the 
differential. 

On  the  worm  shaft  drive  cars,  ball  bearings  are  used  on  the 
worm  shaft  and  on  each  side  of  the  worm  wheel  on  the 
differential. 

It  is  hardly  necessary  for  me  to  point  out  how  important 
ball  bearings  are  in  the  operation  of  an  electric  vehicle 
They  reduce  the  friction  at  all  bearing  points  to  a  minimum 
and  allow  maximum  mileage  to  be  secured  from  the  battery 
capacity  available. 


Willard's    New    Office  Building 


CI.KVKL.AN I >.  <»..  May  !!■ — The  new  office  building  of  the  Wlllard 
Storage  llattery  Co.,  this  Hiy.  1p  an  f sample  of  what  can  be  done 
U  InniHH  UM  efficiency  of  employees  by  careful  attention  to  their 
comfort  and  the  development  of  Intel-department  relations.  For- 
merly  the  offices  were  n  mile  from  the  factories. 

Among"  the  features  of  the  building  are  a  large  dining  room  where 
rmployi-.-N  ar<-  Ke-Mt-il  at  noon,  i-xperimental  lAbOTatOTJ  and  .1  jitut- 
toftraph  gallery, 

This  brick  and  stone  building  is  l.'.O  by  So  feet  and  lias  been 
occupied  (1  weels.  It  Is  one  of  ten  structures  with  8  acres  of  floor - 
»pice  which  the  company  Is  erecting. 
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Small  Westinghouse  Rectifier 

TO  eliminate  the  waste  of  energy  in 
resistances  for  cutting  down  the 
voltage  in  large  motor  generator 
sets  or  direct  current  supply  circuits  for 
battery  charging,  the  Westinghouse 
company  has  brought  out  a  small  mer- 
cury rectifier  charging  outfit  called  modi- 
fied type  E,  illustrated  herewith,  special- 
ly designed  for  public  garages  which 
have  a  number  of  lighting  and  starting 
batteries  to  charge  every  night.  Simi- 
lar outfits  for  the  car  owner  who  desires 
to  charge  one  or  two  batteries  are  also 
available. 

The  device  consists  of  a  cast  iron  wall 
bracket  carrying  a  small  slate  panel  for 
the  switches  and  connections,  the  mer- 
cury bulb  being  mounted  behind  the  panel 
for  protection.  A  knob  on  the  front  tilts 
the  bulb  for  starting.  Back  of  the  bulb 
and  mounted  on  the  bracket  are  the 
transformer  and  reactance  coil.  The  out- 
fit charges  one  three-cell  battery  at  a 
time  or  a  number  of  them  in  series.  Pro- 
vision is  also  made  for  charging  one  or 
two  single  cells,  which  is  very  advan- 
tageous if  one  or  more  low  ones  are  to 
be  charged.  Adjustments  to  suit  the 
number  of  cells  to  be  charged  are  made 
by  changing  the  transformer  connections 
and  no  energy  is  wasted  in  series  resist- 
ance. It  is  easy  to  adjust  for  a  tapering 
charge  such  a*  is  suited  to  lead  cells  or 
for  the  more  constant  current  which  is 
best  for  charging  the  Edison  type.  In 
both  cases  the  outfit  need  not  be  touched 
after  the  charge  has  been  started.  When 
the  series  system  is  used  each  battery  is 
disconnected  as  it  becomes  fully  charged 


Tin:  WLVt 


Left — Pep  Off  tire  gaug*-    Right — Benton 
•  park  plug 


Upper — Weitlnghouae  large  capacity  type  E 

6  and  10-ampere  mercury  vapor  rectifier 
Lower — Type    E    10-ampere    rectifier  outfit 

and  the  charge  continued  on  the  rest 
with  a  lower  dial  setting  because  of  the 
smaller  number.  Provision  is  made  for 
mounting  a  D.  C.  ammeter  on  the  panel 
when  desired. 

Both  5  and  10-ampere  outfits  are  de- 
signed for  operation  on  either  110  or 
220-volt,  60-cycle  circuits.  Link  connec- 
tions adjust  the  outfit  to  suit  either  volt- 
age. 

At  a  5  cents  per  kilowatt-hour  rate, 
the  10-ampere  outfit  costs  .012  cent  per 
hour  for  current  to  charge  six  cells,  .026 
cent  for  eighteen  cells  and  .0-1S  cent  per 
hour  for  thirty-six  cells.  Using  the  5- 
ampere  outfit  the  hourly  cost  for  current 
is  correspondingly  reduced. —  Westing- 
house  Elect.  &  Mfg.  Co.,  East  Pittsburgh, 
Pa. 

Pop  Off  Tire  Gauge 

The  gauge  illustrated  herewith  is  de- 
signed to  automatically  insure  the  correct 
pressure  in  a  tire  and  to  prevent  acci- 
dents due  to  inflating  casings  beyond 
their  strength.  The  indicator  is  set  for 
the  desired  number  of  pounds  pressure 


and  when  this  has  been  reached  the  valve 
in  the  gauge  automatically  closes  and  no 
more  air  can  be  forced  into  the  tire, 
while  the  operator  is  warned  by  the  air 
escaping  through  the  holes  in  the  gauge. 
In  applying  the  gauge  it  is  screwed  to  the 
nipple  just  as  the  pump  is  ordinarily  at- 
tached and  the  pump  is  screwed  to  the 
L-pipe  on  the  gauge,  this  having  the 
standard  nipple  thread.  The  gauge  may 
be  left  attached  to  the  pump,  if  desired, 
rendering  it  necessary  to  make  only  one 
attachment.  The  device  is  said  to  not 
only  prevent  over-inflation  or  under-infla- 
tion,  but  also  to  result  in  a  considerable 
saving  of  time  in  that  no  testing  and  ad- 
justment of  gauge  and  air  pressure  are 
necessary.  With  the  Pop  Off  gauge  any 
pressure  from  50  to  110  pounds  may  be 
secured.  Price,  $1.00. — American  Sani- 
tary Lock  Co.,  Indianapolis,  Ind. 

Benton  Spark  Plug 

The  plug  shown  in  the  illustration  is 
claimed  to  minimize  common  defects  in 
spark  plug  construction,  to  resist  fouling 
and  to  permit  easy  cleaning.  The  insula- 
tor is  thin  sheet  mica  spirally  wound 
upon  the  central  electrode  and  forced  to 
a  permanent  gas  and  oil  tight  joint 
within  a  steel  bushing.  The  mica  above 
the  bushing  is  inclosed  in  a  porcelain 
spacer  which  could  be  cracked  or  entirely 
removed  without  short-circuiting  the 
plug. 

The  insulBtor  is  easily  removed  for 
cleaning  by  unscrewing  a  single  joint, 
when  the  insulator  surface  may  be 
washed  with  gasoline  or  scraped  with  a 
knife.  This  also  facilitates  adjustment 
of  the  spark  gap.  Frequent  cleaning 
has  no  detrimental  effect  on  the  fit  of  the 
joint  Battering  of  thread  surfaces,  etc., 
is  prevented  by  case-hardening. 

Te  prevent  overheating  of  the  insula- 
tion the  center  electrode  has  greater 
cross-section  than  the  mica  insulation 
itself  and  offers  a  large  body  of  metal 
to  rapidly  conduct  the  heat  through  the 
plug  to  the  air.  The  wire  used  in  the 
electrode  terminals  is  a  special  composi- 
tion which  is  said  to  neither  fuse  nor  cor- 
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Adco  shock  absorber,  showing  peculiar  thape 
of  central  member 

rode,  the  outer  wire  forming  the  spark 
{rap  being  bent  in  a  Kemi-circle  around 
the  central  electrode  to  (rive  the  spark 
a  wide  selection  of  points. 

The  internal  passages  of  the  plug  are 
designed  so  that  exploding  gas  blows 
away  from  the  insulator  much  of  the 
carbon  that  would  otherwise  be  deposited 
on  it.  The  plugs  sell  for  $1  each,  a 
special  set  of  four  for  Ford  cars  being 
furnished  at  $3. — L.  F.  Denton  Co.,  Ver- 
gennes,  Vt. 

Pocket  Screwdriver 

One  would  not  recognize  the  article 
shown  in  the  accompanying  illustra- 
tion as  being  a  screwdriver,  yet  it 
acts  as  such  with  great  facility. 
Though  only  an  inch  in  diameter, 
the  power  is  quite  surprising  and  it  is 
possible  to  move  quite  a  large  screw. 
Owing  to  the  edge  being  of  varying 
thickness,  one  can  choose  the  point  on 
the  circumference  that  best  fits  the  slot 
in  the  screw  head  which  prevents  slipping 
and  helps  the  action.  Even  without  put- 
ting anything  through  the  hole  to  act  as  a 
lever  the  power  is  enough  for  lots  of  the 
small  screws  on  an  automobile,  and  with 
a  3-inch  nail  used  as  a  tommy  bar  one 
can  move  screws  in  wood  up  to  2  inches 
long.  The  price  is  10  cents. — Hess  &  Son, 
Philadelphia,  Pa. 

Rigid  Ford  Shock  Absorber 

The  Adco  in  a  simple  coil  spring  shock 
reducer  which  has  as  its  special  feature 


■ 
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great  area  of  all  moving  parts,  and  ex- 
ceptional durability  is  therefore  claimed 
for  it.  The  sketch  shows  the  substantial 
fiat  section  coil  spring  and  the  peculiar 
shape  of  the  central  member.  It  is 
pointed  out  that  this  section  gives  a 
very  large  wearing  surface  and  that  it 
also  provides  great  lateral  rigidity.  Be- 
cause of  this  it  is  asserted  that  the  addi- 
tion of  a  set  of  Adcos  to  a  Ford  car 
in  no  way  reduces  the  lateral  rigidity 
of  the  suspension ;  rather  to  the  contrary 
in  fact.  There  is  a  manganese  bronze 
bushing  in  the  swivel  pin  end  of  the 
center  piece.  Two  can  be  obtained  for 
$s  to  fit  either  front  or  rear  springs 
and  the  full  set  of  four  costs  $15. — Auto 
Device  Mfg.  Co.,  Milwaukee.  Wis. 

Shock  Absorber  for  Medium  Ileavy  Cars 

The  "Right"  shock  absorber  of  supple- 
mentary spring  type  is  designed  with 
a  travel  of  2  inches,  which  is  sufficient 
to  enable  it  to  deal  with  quite  violent 
bumps.  The  construction  is  very  simnle 
and  the  parts  strong,  the  piston  being 
vulcanized  fiber.  This  material  has  the 
advantage  that  it  cannot  rust  or  cor- 
rode and  needs  no  lubrication.  Prac- 
tically the  only  part  liable  to  wear  is 
the   steel   bushing  at   the   top   of  the 
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National  terminate  for  Ediawan  type  lamp 
flttlnga 

cylinder  and  this  is  arranged  so  that  it 
can  be  renewed  easily  and  at  very  small 
cost.  The  outfit  is  proportioned  to  suit 
cars  of  medium  size,  and  sells  for  $16 
the  set. — Right  Motor  Specialties  Co., 
Chicago,  III. 

Utility  Tire  Grips 

The  Utility  Auto  Shoe  is  a  spring  steel 
strap  with  waterproof  webbing  strap  at- 
tachment that  can  be  secured  to  a  tire 
either  to  give  a  driving  grip  in  heavy 
mud,  to  act  as  a  strengthener  of  a  weak 
spot  in  the  shoe,  or  to  hold  a  blowout 
patch.  Eight  are  supplied  in  a  set,  and 
the  steel  portions  are  1-16-inch  thick  by 
1  3-4  inches  wide.  The  illustration  ex- 
plains the  device  completely.  Obvious 
good  points  are  the  small  space  taken  in 
the  kit  and  the  ease  of  application.  The 
cost  of  a  set  is  from  $4.50  for  3-inch  tires 
to  $6  for  5-inch  tires. — Franklin  Auto 
Shoe  Co.,  Pendleton,  Ind. 

Light-Weight  Woodworth  Tread 

The  light-weight  Woodworth  tread  has 
been  placed  on  the  market  with  many 
advantages  claimed  for  it  over  previous 
types  of  tire  protectors,  one  of  which  is 


The    new    light-weight    Woodworth  tread 
mounted  on  wheel 

lower  price.  The  tread  is  of  special 
process  leather  said  to  give  nearly  double 
the  durability  of  the  best  chrome-tanned 
hides  under  abrasive  wear.  It  is  of  one- 
ply  of  leather,  and  has  three  to  six  rows 
of  steel  studs  according  to  the  size.  Coil 
springs  3  inches  long  placed  about  a  foot 
apart  and  connected  by  elastic  fabric 
strips  hold  the  protector  tightly  on  the 
tire,  as  illustrated,  preventing  chafing 
and  over-heating.  The  leather  is  water- 
proof and  flexible  and  is  said  to  have 
no  noticeable  effect  on  the  power  or  rid- 
ing qualities  of  the  car.  The  light- 
weight trends  list  at  $6.90  e«ch  for  30 
by  3  1-2-inch  tires,  $9.70  each  for  the  34 
by  4  size,  other  prices  being  in  propor- 
tion.— Leather  Tire  Goods  Co.,  Niagara 
Falls,  N.  Y. 

National  Electric  Fittings 

The  use  of  flexible  tubing  together 
with  junction  and  switch  boxes  has 
shown  a  marked  increase  since  the  de- 
velopment of  electrical  systems  for  au- 
tomobiles. The  terminals  for  Ediswan 
type  lamp  fittings,  illustrated  herewith, 
are  easily  wired  and  strong.  These  ter- 
minals are  made  in  all  sizes  in  single 
and  double  contact  types  and  are  de- 
signed to  be  used  in  connection  with 
the  various  types  of  flexible  metal  and 
insulating  tubing  produced  by  the  Na- 
tional company  under  the  names  of 
Autoflex,  Tube,  Special  Flextube,  Auto 
Steelflex  and  Auto  Brassflex.  The  ter- 
minals sell  for  65  cents  each.  The  com- 
pany also  manufactures  a  complete  line 
of  junction  boxes  and  other  materials 
for  automobile  wiring. — National  Metal 
Molding  Co..  Pittsburgh,  Pa. 
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Harding  Connecting -Rod  Under  Tension 


Two-Cyclc  English 
Design  Has 
Double  Truncated  Pistons 
— Uses  No 
Crankcasc  Compression 

A TWO-CYCLE  engine  which  has  several 
features  of  originality  has  been  de- 
scribed in  English  papers  of  recent 
date.  This  is  the  Harding  two-stroke  motor 
of  truncated  piston  design,  having  no  crank- 
case  compression  and  depending  on  the  direct 
suction  produced  above  the  piston  for  bring- 
ing the  charge  into  the  cylinders  and  also  pro- 
ducing a  pure  air  current  for  scavenging  pur- 
posses.  Probably  the  most  remarkable  feature 
about  the  entire  engine  is  that  the  connecting- 
rod  is  under  tension  instead  of 
the  power  stroke. 

Referring  to  the  drawings,  the  motor  is 
shown  in  different  parts  of  the  cycle  in  Fig.  1.  As  will  be 
noted,  the  pistons  are  double,  making  an  aperture  or  volume 
between  the  piston  and  the  wall  of  the  cylinder.  It  is  in  this 
space  that  compression  and  explosion  take  place,  the  piston 
being  forced  upward  by  the  pressure  against  the  annular  sur- 
face of  the  upper  part  of  the  piston. 

Assuming  the  gas  to  be  under  compression  as  at  the  left 
of  Fig.  1,  and  the  motor  at  the  last  of  the  exhaust  stroke, 
the  exhaust  gases  arc  being  forced  out  the  passage  A  while 
the  intake  gases  are  entering  the  annular  space  from  the  in- 
terior of  the  piston  through  B.  As  the  piston  descends  the 
ports  A  are  closed  by  the  upper  wall  and  the  gas  is  being 
compressed  in  the  space  C.  When  firing  occurs,  the  gas  is 
fully  compressed  as  at  B  and  at  the  same  time  a  vacuum 
exists  above  the  piston  at  E  allowing  gases  to  enter  from  the 
carbureter  through  the  port  F.  At  the  same  time  pure  air 
is  drawn  in  through  G  at  the  bottom  extremity  of  the  piston 
this   air   materially  helps  in  scavenging. 


Ftg.  2—  Long 
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Itudlnal  and  transversa  sectlona  through  Harding  two-i 
e  pistons  and  ample  water  Jackets  carried  well  ' 
explosion  takes  place  beneath  the  pistons 


on  the  cyl- 


It  is  aimed  by  this  system  to  overcome  the  two  great  diffi- 
culties in  two-stroke  design,  the  proper  scavenging  and  the 
proper  intake  of  the  next  charge.  The  scavenging  is  taken 
care  of  by  the  introduction  of  the  fresh  air  and  the  proper  in- 
troduction of  the  succeeding  charge  is  taken  care  of  by  elim- 
inating crankcase  compression  and  having  the  flow  of  gas 
directly  from  the  carbureter.  In  working  out  this  result  sev- 
eral unusual  features  are  found.  The  first  ia  that  the  ex- 
plosion takes  place  below  the  piston,  thus  forcing  it  upwards, 
and  at  all  times  in  the  cycle  there  is  more  pressure  below  the 
piston  than  above  it.  The  result  of  this  is  that  the  < 
rod  is  always  in  tension  and 


Fig.  1— Illustrating 


cycle  Of  the  Harding 
lor  scavenging 


No  Baffle  Plate  Required 

It  is  usual  in  standard  two-cycle  practice  to  find  a  baffle 
plate  used  to  properly  distribute  the  charge  but  with  this 
motor  none  is  necessary.     In  arranging    the  scavenging 
of  pure  air  can  be  controlled  and  the  air  and  the  gas 
sweep  through  the  entire  length  of  the  com- 
bustion chamber.    A  great  exhaust  area  can 
be  procured  by  making  the  ports  at  the  top  of 
the  stroke  as  large  as  desired  and  since  the 
diameter  of  the  cylinder  is  greatest  at  this 
point  it  is  stated  three  times  the  usual  exhaust 
area  can  be  obtained.    This  allows  the  timing 
to  be  such  as  to  utilize  fully  the  expansion. 

Piston*  Easily  Removable 

The  pistons  can  be  removed  directly  through 
the  top  of  the  engine  by  simply  removing  the 
top  plate  and  drawing  them  out.  The  objec- 
tions offered  to  the  motor  are  its  increase  in 
the  weight  of  the  reciprocating  parts  and  the 
pumping  loss  in  the  upper  cylinders.  Those 
who  have  seen  the  engine,  however,  state  that 
these  are  compensated  for  by  the  advantages 
in  scavenging  and  introducing  the  charge  and 
also  under  test  a  speed  of  200  r.p.m.  with 
steady  running  was  reached  without  the  sem- 
blance of  a  miss. 


showing  use  of  air 
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A  Foretaste  of  Speed 

WITH  the  stage  not  even  set  for  the  speed  classic 
of  1915  at  Indianapolis  and  with  some  of  the 
entrants  to  the  race  still  far  from  the  scene  of 
the  event,  indications  are  already  being  made  by  the 
contestants  upon  the  ground  that  the  highest  hopes 
for  the  high-speed,  low-displacement  power  plants 
are  coming  into  their  own. 

Speeds  greatly  in  excess  of  the  records  of  1914 
are  being  unofficially  announced  from  day  to  day 
as  the  drivers  in  their  early  morning  trials  force 
their  mounts  around  the  2.5-mile  circuit  and  new 
cars  which  have  heretofore  never  put  a  tire  upon 
the  surface  of  a  racing  track  are  outshining  the  best 
efforts  of  previous  designs  with  motors  50  per  cent, 
larger  in  piston  displacement. 

The  lesson  to  be  drawn  from  this  is  not  yet  com- 
plete and  will  not  be  until  the  test  of  the  long  500- 
mile  grind  has  shown  the  world  whether  or  not  the 
hopes  of  the  small  displacement  motor  have  been 
realized.  With  higher  rotative  speeds  it  naturally 
follows  that  the  greatest  possible  strength  must  be 
supplied  by  the  bearings,  the  reciprocating  parts 
and  especially  parts  subject  to  the  great  strains  of 
alternate  stresses.  What  is  done  in  one  lap  may  not 
be  done  in  200  laps  and  yet,  looking  backward  over 
the  progress  of  events  during  the  past  4  years  and 
tracing  the  curves  of  development  during  this  period 
of  time,  the  machines  we  have  today  stand  as  the 


logical  continuation  of  these  curves  over  the  course 
which  seems  most  reasonable  if  their  plotting  were 
to  be  continued. 

Yet.  every  curve  has  its  peak,  and  if  this  year 
shows  another  point  in  the  onward  course  of  this 
curve  without  the  slightest  sign  of  a  falling  off  in 
efficiency  of  speed,  power  or  endurance  we  will  go 
a  step  beyond  until  finally  the  peak  or  maximum 
point  is  reached.  The  varied  nature  of  our  entries 
this  year  is  calculated  to  furnish  us  with  this  infor- 
mation better  than  ever  before. 

The    Michigan  Law 

NEXT  January,  Michigan  will  have  a  new  auto- 
mobile tax  law  which  provides  a  horsepower 
tax  plus  a  fee  for  each  100  pounds  of  weight  of  car. 
Detroit  fought  it,  and  naturally  many  manufac- 
turers of  cars  fought  it.  But  it  went  through,  and 
it  means  a  material  increase  over  the  $3  now 
charged  for  registration. 

As  Michigan  is  one  of  the  states  with  a  large 
automobile  registration,  it  is  looked  upon  as  repre- 
sentative so  far  as  automobile  laws  are  concerned. 
Undoubtedly  if  the  new  law  works  out  satisfac- 
torily, other  states  will  copy  it.  In  the  long  run, 
though  the  new  tax  seems  large,  it  will  prove  less 
than  the  automobilist  now  pays,  for  by  its  provi- 
sions, he  is  exempted  from  any  other  city,  county  or 
state  tax  on  the  vehicle.  Now  a  personal  property 
tax  is  levied  in  addition  to  the  $3  registration  fee. 
The  money  will  be  used  for  road  development. 

Engineers  believe  that  should  the  law  be  widely- 
adopted,  it  would  have  a  great  influence  in  the  pro- 
motion of  lighter  cars,  and  smaller-bore  motors. 

The  solons  at  Lansing  did  not  know  what  they 
were  doing  for  the  automobile  industry  when  they 
made  the  law,  and  though  it  may  seem  oppressive 
just  now,  it  will  undoubtedly  prove  a  far  reaching 
influence  in  time,  if  it  is  adhered  to  without  amend- 
ment. It  will  give  the  state  better  roads,  promote 
lighter  motor  and  chassis  design,  and  boost  the 
small  high-speed  engine. 

Automobiles  Solve  the  Problem 

LAST  week  Detroit  was  treated  to  a  street  car 
strike  which  lasted  for  about  48  hours.  The 
solution  of  the  transportation  problem  was  the  au- 
tomobile and  the  strike  was  treated  more  as  a  new 
experience  by  the  city  than  as  a  real  calamity. 
Everybody  who  owned  a  car  pitched  in  to  help  out, 
and  before  the  tie-up  was  many  hours  old  an  army 
of  cars  was  transporting  humanity  to  and  fro  about 
the  city,  so  that  business  was  not  held  up. 

Doubtless  the  street  car  men  and  the  traction 
company  officials  saw  the  writing  on  the  wall,  for 
they  made  haste  to  call  it  all  off.  It  would  not  have 
required  many  days  for  Detroiters  to  have  become 
thoroughly  accustomed  to  the  army  of  jitney  buses 
that  came  into  being  with  marvelous  rapidity,  when 
the  full  importance  of  the  tie-up  became  apparent. 

Detroit  has  undoubtedly  proven  that  street  car 
strikes  are  a  thing  of  the  past. 


Digitized  by  Google 


908 

Dunn  Is  Overland 
Vice-President 

President  of  Fisk  Rubber  Co. 
Acquires  Interest  in  Toledo 
Firm— Is  Director 

Toledo,  O.,  May  18 — S/tecial  Telegram 
— Harry  T.  Dunn,  president  of  the  Fisk 
Rubber  Co.,  Chicopee  Falls,  Mass.,  since 
its  inception,  has  become  vice-president 
and  a  director  of  the  Willys-Overland 
Co.,  this  city,  in  which  he  has  acquired 
an  interest,  and  in  the  future  will  devote 
the  major  portion  of  his  time  to  that  or- 
ganization. 

It  was  under  Mr.  Dunn's  leadership 
that  the  Fisk  Rubber  Co.  attained  its 
present  prominence  and  prestige  in  the 
tire  industry.  His  connection  with  the 
Willys-Overland  Co.  accentuates  his  long 
friendship  with  John  N.  Willys,  the  rapid 
growth  of  the  company  and  the  plans 
which  Mr.  Willys  has  formulated  for  its 
development  being  responsible  for  the 
present  arrangement. 

Personnel  Unchanged 

The  present  personnel  of  the  Fisk  Rub- 
ber Co.  and  of  the  Willys-Overland  Co. 
will  remain  unchanged. 

1916  Oakland*  Lower  in  Appearance 
and  Price 

Pontiac,  Mich.,  May  20 — This  week 
the  Oakland  Motor  Car  Co.,  this  city, 
makes  public  the  details  of  its  four- 
cylinder  model  for  1916,  which  is  the  suc- 
cessor of  model  37.  It  is  designated  as 
model  38,  and  is  to  sell  at  $1,050  in  either 
roadster,  touring  car  or  speedster  type. 
This  price  is  $150  lower  than  the  previ- 
ous model's  touring  car,  and  $100  less 
than  that  of  the  model  37  roadster. 

The  general  design  of  chassis  and 
bodies  is  the  same  as  formerly.  By  re- 
designing the  clutch,  the  power  plant  has 
been  shortened  2  inches,  making  a  more 
compact  unit. 

Outwardly,  the  radiator,  hood  and  cowl 
have  been  raised  1  inch,  which  adds  to 
the  lines  of  the  car.  In  the  driving  com- 
partment, more  room  has  been  secured 
by  deepening  it  is  so  as  to  give  2  inches 
more  leg  space.  It  also  has  been  widened 
2  inches.  Due  to  these  changes,  the  car 
has  a  larger  front  appearance. 

Other  body  details  that  have  come  in 
for  revision  are  the  replacing  of  the 
former  metal  running  boards  with  the 
linoleum-covered  variety,  while  a  neat 
combination  of  the  metal  instrument 
board  with  the  body— also  of  metal- 
lends  to  the  appearance  in  this  particu- 
lar. 

The  Oakland  motor  is  of  Northway 
make,  and  is  a  8  1-2  by  5  detachable 
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head,  block  type,  with  clutch  and  gearset 
in  unit.  The  Stewart  vacuum  feed  is 
retained,  as  also  the  Marvel  carbureter 
and  Delco  combination  ignition,  starting 
and  lighting  system.  The  attractive  V- 
shaped  radiator  is  also  used,  and  the 
unique  oilless  rocker  bearings  on  the 
brake  operating  system  and  the  gear- 
shifting  lever  are  still  continued. 

The  drive  is  of  the  Hotchkiss  type 
with  tubular  propeller  shaft.  The  frame 
is  tapered  to  follow  the  lines  of  the  body. 
Three-quarter  elliptic  rear  springs  are 
underslung  from  the  axle,  allowing  the 
car  to  be  low  hung— one  of  its  distin- 
guishing features.  The  wheelbase  is  112 
inches,  and  the  wheels  are  shod  with  33 
by  4  tires  all  around,  non-skids  being 
fitted  in  the  rear. 

Bolktrom  To  Market  Four-Wheel- 
Drive  Chassis 

Detroit,  Mich.,  May  17 — Word  comes 
from  Battle  Creek,  Mich.,  that  the  Boll- 
strom Products  Sales  Co.  of  that  city  is 
to  start  delivery  in  November  of  a  four- 
wheel-drive  motor  vehicle  which  is  the 
design  of  Maurice  Bollstrom,  pioneer  in 
the  four-wheel  drive  type  of  vehicle.  He 
has  designed  a  chassis  of  1-2-ton  capac- 
ity, which  will  be  used  as  the  basis  of 
either  roadster,  touring  car  or  delivery 
car. 

The  Bollstrom  concern  is  not  to  make 
the  vehicles  itself,  but  states  that  it  has 
closed  a  contract  with  another  firm  to  do 
the  actual  manufacturing  for  it.  It  also 
is  asserted  that  agencies  are  now  being 
closed  for  the  future  product,  having  al- 

of  the  larger  cities. 

Big  Race  at  Sheepshead 
October  2 

New  York  City,  May  15 — Although 
nothing  definite  has  been  announced  it  is 
generally  understood  that  the  Sheeps- 
head Bay  motor  speedway  will  be  opened 
on  October  2  by  a  big  race,  the  details  of 
which  have  not  as  yet  been  announced. 
Work  is  progressing  rapidly  on  this 
speedway  at  the  present  time.  Seven 
hundred  men  are  at  work  and  three- 
quarters  of  the  grading  has  already  been 
completed  and  1-4  of  a  mile  of  concrete 
sleepers  which  will  support  the  track  on 
the  straightaways  are  in  place.  The 
steel  work  which  will  carry  the  wood 
track  on  the  bankings  is  coming  through 
on  schedule  and  it  is  expected  that  the 
entire  supporting  frame  work  to  carry 
the  track  will  be  ready  so  that  the  laying 
of  the  wood  surface  can  begin  June  16. 

Three  new  names  in  the  motor  indus- 
try have  been  added  to  the  Ii«t  of  stock- 
holders, these  being  Windsor  T.  White 
and  Walter  White  of  the  White  Co.. 
Cleveland,  and  R.  D.  Chapin,  president  of 
the  Hudson  Motor  Car  Co.,  Detroit. 


May  20, 

Wilson  Re -Elected 
A.  A.  A.  Head 

Delegates  from  20  States  Vote 
for  Uniform  Tax,  Federal 
Aid  and  Tour  Bureau 

Boston,  May  18 — The  annual  meeting 
of  the  American  Automobile  Aaaociation 
was  held  here  yesterday  and  today,  and 
it  was  attended  by  delegates  represent- 
ing twenty  SUtes.  President  John  A 
Wilson  called  the  meeting  to  order  yester- 
day morning  and  the  forenoon  session 
was  given  over  to  rending  reports  of  com- 
mittees on  what  had  been  accomplished 
during  the  year.  This  was  followed  by 
the  election  of  officers  and  there  was  no 
opposition  to  the  names  brought  in  by 
the  nominating  committee.  President 
Wilson  was  re-elected  amid  a  tumult  of 
applause.  The  other  officers  chosen  were: 
H.  M.  Rowe,  Maryland,  first  vice-presi- 
dent; Ralph  W.  Smith,  Colorado,  second 
vice-president;  P.  J.  Walker,  California, 
third  vice-president;  H.  J.  Clark,  Minne- 
sota, fourth  vice-president;  Preston  Bel- 
vin,  Virginia,  fifth  vice-president;  John 
A.  Brooks,  Connecticut,  secretary;  H.  A. 
Bonnell,  New  Jersey,  treasurer;  A.  G. 
Batchelder,  New  York,  chairman  execu- 
tive committee. 

At  the  afternoon  session  the  main  dis- 
cussion centered  about  a  resolution  pre- 
sented by  Charles  Thaddeus  Terry,  of 
New  York,  on  double  taxation,  reading 
as  follows: 

"Whereas,  The  motor-driven  vehicle 
has  become  the  common  means  of  trans- 
portation, commercially  and  socially,  that 
it  enters  into  every  progressive  phase  of 
human  existence,  and  should  no  longer 
be  considered  as  a  special  means  of 
travel;  therefore  be  it 

"Resolved,  That  the  American  Auto- 
mobile Association  through  its  Nations'. 
Legislative  board  contends,  in  the  sev- 
eral States  and  in  the  Conferees  and 
courts  of  the  United  States,  for  a  uni- 
form method  of  taxation,  which  shall 
recognize  the  fact  that  an  automobile 
should  now  be  included  in  a  general  prop- 
erty classification  and  taxed  only  as  per- 
sonal property,  that  no  other  tax  what- 
ever shall  be  imposed  either  in  connec- 
tion with  the  vehicle  or  its  operation, 
expect  a  nominal  registration  fee  cover- 
ing only  the  clerical  cost  of  the  issuing 
of  an  Identification  number  for  the  vehi- 
cle and  its  operator  in  order  that  the 
police  powers  of  the  State  or  municipal! 
ties  may  not  be  impaired." 

Ex-President  Lewis  R.  Speare.  repre- 
senting Massachusetts,  opposed  the  reso 
lution  and  said  that  Massachusetts  w»s 
satisfied  with  its  law  even  though  it  wen- 
costing  Bay  State  motorists  more  than 
$1,000,000  a  year.  Some  of  the  other 
speakers  did  not  seem  to  get  the  drift  of 
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the  resolution,  but  H.  M.  Rowe,  of  Mary- 
land, made  the  most  convincing  speech 
in  favor  of  it,  after  which  it  was  easily 
parsed  by  a  voice  vote.  Three  other 
resolutions  were  offered  and  passed,  one 
pledging  the  confidence  of  the  association 
in  President  Woodrow  Wilson  in  the  pre*, 
ent  international  crisis;  another  on  fed- 
eral aid  for  highways,  and  the  third  for 
a  bureau  of  tours  under  national  govern- 
ment supervision.  All  were  passed 
unanimously. 

There  were  rumors  of  a  fight  to  have 
the  New  York  headquarters  moved  to 
Chicago,  and  also  to  have  the  Washington 
headquarters  closed,  but  there  was  per- 
fect harmony  when  the  matter  came  up 
and  no  changes  made.  Dallas  and  Cleve- 
land wanted  the  next  meeting,  but  the 
executive  officers  had  picked  out  Wash- 
ington and  that  settled  it,  so  it  was  voted 
to  go  to  the  national  capital.  It  was  also 
voted  to  change  the  fiscal  year  to  a  later 
period.  The  annual  report  showed  a  good 
balance  in  the  treasury.  A  number  of 
new  clubs  were  voted  in  and  there  are 
now  139  such  organizations  on  the  rolls. 


N.  Y.  50,000  Cars  Ahead  of  1914 

New  York  City,  May  17— New  York 
State  automobile  registrations  have 
gained  50,000  over  1914,  that  is,  in  the 
period  included  between  February  1  to 
May  8.  The  actual  number  of  regis- 
trations is  168,428  from  February,  1914. 
to  the  same  month  in  1915,  and  169,698 
in  the  period  included  between  February, 
1915,  to  May  8,  1915. 
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May  Build  Eight  in  Reading 

Reading,  Pa.,  May  18 — Eight-cylinder 
cars  may  be  manufactured  in  this  city  in 
the  near  future.  A  company  here,  which 
is  not  yet  incorporated,  has  been  nego- 
tiating with  parts  makers  for  the  parts 
and  equipment  for  a  medium-priced 
eight-cylinder  car.  It  expects  to  manu- 
facture 500  the  first  year. 

Considerable  headway  has  been  made 
with  its  plans  and  test  cars  will  be  on 
the  road  in  a  month. 


90  M.P.H.  in  Speed- 
way Practice 

Cooper's  Stutz  Covers  40  Miles 
in  26:28  — Schebler  Adds 
$2,000  to  Cash  Prizes 

Indianapolis.  Ini...  May  1<> — Earl 
Cooper,  the  Californian  who  captured 
the  American  road  racing  championship 
in  1913,  has  hung  up  the  best  practice 
record  to  date,  but  before  the  sun  sets 
to-morrow  his  feat  may  be  eclipsed  as 
there  are  several  cars  now  being  worked 
out  on  the  track  that  already  are  in  the 
pink  of  condition  and  showing  a  world  of 
speed  in  two  and  three  circuits  of  the 
oval. 

Cooper  established  his  practice  record 
this  afternoon.  At  the  wheel  of  one  of 
the  new  Stutz  entries,  he  covered  40 
miles  in  26  minutes  28  seconds,  a  speed 
of  90  1-2  miles  an  hour.  His  fastest  lap 
was  1  minute  37  seconds  and  his  slowest 
1  minute  42  1-2  seconds. 

Although  the  Stutz  is  a  native  product 
and  very  popular  with  local  fans,  the 
foreign  cars  are  not  without  their  favor- 
ites and  will  be  heavily  backed.  Resta's 
Peugeot  looks  especially  dangerous,  and 
the  winner  of  the  1915  Vanderbilt  cup 
and  grand  prize  is  driving  the  track  as 
if  he  knew  every  brick  of  the  3,500,000 
with  which  it  is  paved. 

John  de  Palma,  Ralph's  brother,  who 
will  make  his  debut  as  a  big  league  driver 
at  Indianapolis  May  29,  has  overhauled 
the  Delage  that  carried  Thomas  to  vic- 
tory last  year,  and  the  motor  of  the 
French  car  has  a  most  menacing  roar. 


The  two  Sunbeams,  entered  by  the  Eng- 
lish maker,  had  not  shown  much  until 
today.  The  drivers,  Porporato  and 
Graham,  have  been  working  on  them  all 
week,  and  in  practice  this  afternoon  were 
circling  the  track  at  a  90-mile-an-hour 
clip. 

I)e  Palma  arrived  from  Detroit  yester- 
day morning.  He  unloaded  his  Mer- 
cedes, drove  it  to  the  speedway  under 
its  own  power  and  without  lifting  the 
hood,  covered  a  lap  at  a  speed  of  90 
miles  an  hour  on  his  first  trial.  He  spent 
today  experimenting  with  tires  of  dif- 
ferent sizes.  He  already  has  decided 
on  his  gear  ratio,  and  to  obtain  sufficient 
engine  revolutions  to  insure  maximum 
power  must  use  33  by  4  1-2  casings. 
Changing  the  tire  sizes  is  an  alternative 
to  changing  the  rear  axle  gears. 

Three  of  the  three-car  teams,  Dueaen- 
berg,  Bergdoll  and  F.R.P.,  have  not  ar- 
rived as  yet,  but  they  are  expected  the 
first  of  the  week  in  order  to  prepare 
their  machines  for  the  elimination  trials 
that  are  scheduled  for  Thursday,  Friday 
and  Saturday.  The  following  cars  al- 
ready are  quartered  at  the  speedway : 

Cam  at  the  Track 

The  three  Maxwells,  Ralph  de  Palma's 
Mercedes,  Graham's  Sunbeam,  Porpor- 
ato's  Sunbeam,  Cornelian,  John  de 
Palma's  Delage,  the  three  Stutzes,  the 
three  Peugeots,  Oldfield's  Bugatti,  Se- 
bring.  Grant's  Sunbeam,  Limberg's  Sun- 
Special,  the  Harroun  Special,  Klein's 
Kleinart  and  the  Mais  Special. 

The  three  Mercers,  counted  on  to  re- 
gain the  championship  lost  to  France  in 
1913  and  1914,  have  not  been  seen  in 
action  as  yet.    The  cars  did  not  arrive 


List  of  Entries  for  Indianapolis  500-Mile  Race 

Car  Driver  F.ntrama 

Maxwell    .Iirlion   .  . .  Maxwell 

Ma»»rl!   Kirkenbaeher   Maxwell  Motor  Saks 

M*s«ell       Maxwell  Motor  Sal-a 

M recede*    I>r  Palma  K   C.  Patterson 

Sunbeam   I'nrnorato  Louis  Coaulen 

Sunbeam   rirjham   Louis  Coattka 

l>u  Cbemeait.  Ilr<.»n  C.  A.   Du  Cbeaawati 

I  tuesenberg     ■  V[*")   ,>•■•■   . .  F\  S.  Dueseobcrg 


Dursenberg  O'ltunnell   ...  ..   F.  S   Duesenb  ._ 

Cornelian  .   Chevrolet    Blood  Bros.  Machine  Co 

DrUgc   I.  De  Patau     .1    K.  Wilson 

Stutr   \nder*on    .Stmt  Motor  Car  Co 

Stuti   t'miper     Rti  ti  Motor  Car  Co. 

Stuti    Will  ui   Stuti   Motor  Car  Co. 

Peugeot    .   . .   Kesra    Peugeot  Auto  Import  Co. 

Peugeot   Ur.igg      Peugeot  Auto  Import  Co. 

Peugeot    .tlalirm-k    Peugeot  Auto  Import  Co. 

Bergdoll  .    K.   Itergdoll   O.  C.  Bergdoll 

Bermloll     .  I   Bergdoll  .   ...  C.   C,  Bergdoll 

Mercrr  Pullen     .Mercer  Automobile  Co. 

Mercer  Kuckstcll   .......   Mercer   Automobile  Co. 

Mercer    .     Nikrent     Mercer   Automobile  Co 

ITugatti     oldfield   t".  W.  Fuller 

Bergdoll   Haiti*    G.  C.  Bergdoll 

F.m.ten   . .  I  >onald««n  R.  E.  Donaldson 

Porter  Knight  ........  Hughe*    ....      .  F.  R.  Porter 

Portrr-Knight    .  .  Keene   F.  R.  Porter 

Porter-Knight   Wlialen      F  R.Porter 

Sehring     Cooper   F..  F..  Mile*  and  I.  W.  Gwtn 

Sunhcim   .  t  irant    Fortuna  Racing  Team,  Ine. 

SiMibmm  .   I.imberg    Fortuna  Racing  Team.  Inc. 

(  mo-Purcell   Cog   W.  R.  Purcell 

Burman   .  Norman  Boh  ITurman 

ll^rroun   ^)rr  Kay  Harroun 

Mullnrd     Mulfnrd  I.u'lher  Brown 

Cno   McNay       F..  D.  McNa, 

Kleinart  ..  Klein     E.  E.  Klrin 

Maia  Maia  J.  A.  Mat* 


.  Shamb 
.    11.11  . 
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from  Trenton.  X.  J.,  until  late  this  after- 
noon and  were  not  unloaded  in  time  to 
participate  in  the  Sunday  practice. 

The  Maxwells  made  their  first  appear- 
ance this  afternoon.  Barney  Oldheld 
warmed  up  one  of  Ray  Harroun's  latest 
speed  creations,  but  could  not  get  much 
speed  out  of  it  because  it  was  new  and 
consequently  stiff.  There  is  a  remote 
possibility  that  Harney  may  drive  a 
Maxwell.  Two  of  the  cylinders  on  his 
Bugatti  are  cracked  and  unless  he  can 
have  new  ones  made  here  and  get  the 
German  car  in  shape  for  the  gruelling 
grind,  may  switch.  After  testing  the 
Maxwell  this  afternoon,  Oldfield  sug- 
gested several  change*  that  he  wanted 
made  in  the  car.  and  after  this  work  has 
been  done,  will  take  it  out  again. 

Two  cars  as  yet  are  without  drivers, 
the  third  Duesenberg  entry  and  the  third 
Maxwell.  The  Peugeot  team  has  been 
completed  by  the  signing  of  Caleb  Bragg 
last  week  to  take  the  car  in  which  Galvin 
overturned  in  practice,  injuring  its  driver 
and  mechanic  so  badly  that  they  will  not 
be  in  shape  to  participate  in  the  chase 
for  the  $50,000  in  prize  money.  Percy 
Graham,  who  was  sent  from  England  to 
bo  Porporato's  team-mate  in  the  second 
Sunbeam,  is  an  Knglish  sportsman  who 
has  participated  only  in  amateur  events 
on  the  Brooklands  track.  He  was  sub- 
stituted for  Jean  Chassagne,  who  could 
not  make  the  trip  because  of  a  rush  of 
work  on  war  material  at  the  Sunbeam 
factory.  Joe  Cooper,  an  unknown,  will 
be  at  the  wheel  of  the  Sebring. 

Wheeler  &  Sehcbler  Offer  $2,000 

Wheeler  &  Schebler,  this  city,  are 
offering  $2,000  in  cash  prizes  for  the 
500-mile  race  to  be  divided  as  follows: 
$1,000  to  the  winner;  $500  to  second; 
$300  to  third,  and  $200  to  fourth.  These 
prizes  arc  to  be  awarded  on  condition 
that  the  Schebler  carbureter  is  used. 
This  brings  the  total  cash  prize  offers  up 
to  $54,300,  divided  up  into  $50,000  from 
the  Indianapolis  Motor  Speedway;  $1,300 
from  the  Bosch  Magneto  Co.;  $1,000 
from  the  Emil  Grossman  Mfg.  Co.,  and 
$2,000  from  Wheeler  &  Schebler. 

OfHciala  Named 

The  officials  for  the  race  have  been  an- 
nounced as  follows:  David  Beecroft  and 
F.  A.  CroRelmire.  New  York,  A.  A.  A. 
representatives;  A.  R.  Pardington,  De- 
troit, referee;  F.  L.  Edwards,  director  of 
contest*  of  the  Chicago  motor  speedway, 
chairman  technical  committee,  and  Tom 
Hay.  Chicago,  starter. 

The  order  of  the  time  trials  will  be  in 
the  inverse  order  of  entry,  the  last  car 
starting  first,  and  the  first  starting  last. 
This  is  to  give  the  early  entrants  a 
chance  to  figure  on  the  other  fellow's  per- 
formance, so  that  he  may  judge  his  own 
accordingly.  Three  trials  will  be  allowed 
each  man.  the  best  of  the  three  to  count. 


Governor  Night  at 
N.  Y.  S.  A.  E. 

Two  Papers  and  Committee  Re- 
port on  Governing  Motor 
and  Vehicle  Speed 

Nkw  Yokk  City,  May  20  The  meet- 
ing of  the  Metropolitan  Section  of  the 
Society  of  Automobile  Engineers,  held  to- 
night at  the  Automobile  Club  of  America, 
was  devoted  to  governors.  The  program 
called  for  papers  to  be  delivered  on  this 
topic  by  Theodore  Douglas,  of  the  Duplex 
Engine  Governor  Co.,  Frank  H.  Trego  of 
the  Knox  Motor  Co.,  and  a  report  of  the 
Research  Committee  on  Governors  hy 
Chairman  McCoomb,  of  the  General 
Vehicle  Co.  Mr.  Trego's  paper,  entitled 
The  Use  of  Governors  for  the  Control 
of  Motor  Speed  in  Commercial  Vehicles, 
follows,  in  part: 

The  object  of  a  governor  for  the  re- 
striction of  motor  speed  in  commercial 
vehicles  is  either  for  the  purpose  of  pro- 
tecting the  chassis  or  the  motor  from 
damage  resulting  from  speed  beyond 
which  the  governor  will  not  allow  the 
motor  to  operate. 

Governors  have  so  far  been  produced 
in  such  a  manner  that  they  will  close  the 
carbureter  throttle  when  the  motor 
reaches  a  given  speed,  generally  rang- 
ing from  1,000  to  1,200  r.p.m.  It  is 
apparent  that  the  motor,  to  be  all  that 
is  desired,  must  have  full  power  up  to 
the  speed  beyond  which  it  is  not  ex- 
pected to  run.  Therefore,  any  governor 
which  gradually  closes  the  throttle  as 
the  speed  increased  would  not  be  suc- 
cessful. A  governor  is,  therefore,  re- 
quired which  will  snap  the  throttle 
closed  when  the  given  speed  is  reached, 
and  thev  seem  to  have  been  built  largely 
along  this  line,  with,  however,  the  ob- 
jectionable feature  of  surging  as  the 
motor  rises  atsjve  and  falls  below  the 
point  at  which  the  throttle  will  suddenly 


Road  and  Load  Conditions 

Another  stumbling  block  in  the  way 
of  successfully  governing  the  motor  lies 
in  the  fact  that  road  and  load  conditions 
will  govern  the  position  of  the  throttle 
necessary  to  bring  the  motor  to  the 
speed  limit  for  which  the  governor  is 
set,  and  it  is  safe  to  assume  that  with- 
out load  a  slightly  open  throttle  will 
cause  the  motor  to  revolve  at  1,000 
r.p.m.  or  more,  whereas,  pulling  a  full 
load  it  would  require  a  wide-open 
throttle  to  obtain  the  same  speed. 

In  handling  freight  by  motor  vehicle 
it  is  highly  important  that  the  returning 
empty  should  be  accomplished  at  a 
greater  speed  than  the  outgoing  haul 
fully  loaded.  The  vehicle  should  Ik-  able 
to  stand  a  higher  rate  of  speed  when 
empty  than  when  loaded,  and,  as  time 
enters  largely  into  the  cost  of  transpor- 
tation, every  advantage  should  be  taken 
of  this  fact.  This,  however,  is  impos- 
sible with  a  governor  controlling  the 
motor  speed,  as  the  governor  will  hold 
the  vehicle  down  when  empty  as  well  as 
loaded. 

It  has  been  demonstrated  time  and 
again    that    it    is    impossible   to   get  a 


vehicle  out  of  trouble  in  certain  road 
conditions,  as  for  example,  a  mud-holt, 
without  the  full  power  of  the  motor 
with  the  assistance  of  the  prompt  en 
gagement  of  the  clutch.  The  action  of 
the  governor  under  this  condition  is  to 
immediately  close  the  throttle  when  th. 
set  speed  of  the  motor  is  reached  by  thi 
driver  opening  the  throttle  with  a  <):- 
en  gaged  clutch.  Therefore,  when  th< 
clutch  is  engaged  the  load  is  applied 
when  the  throttle  is  closed  and  the 
throttle  is  not  opened  until  the  speed  of 
the  motor  is  dragged  down  bv  the  load, 
thus  losing  greatly  it.s  power,  due  to  n 
decrease  in  revolutions  per  minute.  Thi* 
makes  it  impossible  to  speed  up  the 
motor,  engage  the  clutch,  and  lift  the 
vehicle  forward  by  a  sudden  application 
of  power  to  the  rear  wheels,  and  h-i- 
been  the  cause  of  so  many  drivers  re 
moving  or  disconnecting  the  governor 
and  some  manufacturers  of  motor  vehi- 
cles abandoning  it  entirely.  No  gov- 
ernor will  prevent  a  driver  from  driving 
down  hill  at  a  reckless  pace,  and  there 
fore  will  not  hold  down  the  speed  under 
all  conditions. 

Restrict  Power  of  Motor 

A  better  scheme  than  the  use  of  gov- 
ernors is  the  restriction  of  the  power  of 
the  motor  beyond  speeds  which  equal 
the  miles  per  hour  it  is  desired  that  the 
full  loaded  vehicle  shall  run.  In  doing 
this  the  designer  is  obliged  to  allow  tht- 
vehicle  to  run  faster  than  this  speed 
when  empty  or  lightly  loaded,  for  tht 
full  power  of  the  motor  will  not  under 
those  circumstances  be  required.  (In 
the  other  hand,  why  should  the  vehicle 
not  run  faster?  Generally,  a  vehicle  de 
signed  to  carry  10  tons,  for  example,  at 
10  miles  per  hour,  ought  to  be  able  to 
run  13  to  14  miles  per  hour  when  empty, 
and  1  have  found  by  careful  designing 
and  experimenting  that  it  is  possible  to 
so  restrict  the  power  of  the  motor  that 
a  speed  of  say  15  miles  per  hour  cmnt\ 
cannot  Ik?  exceeded  on  a  level  road  and 
have  the  peak  of  the  power  curve  of  the 
motor  range  between  y  and  10  miles  p.-r 
hour  of  the  vehicle. 

It  is  seen  that  this  vehicle  is  restricted 
to  the  desired  speed  on  the  out-goint! 
trip  fully  loaded,  but  may  return  for 
another  load  at  a  higher  rale  of  speed 
Instant  application  of  full  power  mav 
also  be  made  when  the  vehicle  is  sMcl 
in  bad  going,  a  procedure  impos-i-  . 
when  equipped  with  a  governor. 

They  have  been  designing  governor- 
operating  from  the  transmission  to  th, 
throttle  of  the  motor,  but  there  is  noth 
log  herein  to  prevent  an  ignorant  driver 
from  racing  the  motor  at  high  speed 
when  the  transmission  is  in  low  gear  or 
neutral,  a  very  dangerous  liberty  to  gin 
the  ordinary  driver  of  a  truck. 

The  successful  completion  of  a  motor 
whose  power  will  be  restricted  after  a 
given  speed  will  require,  of  course  cor 
siderable    experimenting.      The  follow 
ing  points  will  control  the  situation: 

Cont  rol  li  n  g  Fart  ors 

location  of  the  firing  point:  v.h, 
timing;  weight  of  reciprocating  part* 
size  of  intake  manifold;  size  of  carbur 
eter;  and  size  of  lift  „f  valve 

No  hard  and   fast   rule  can   be  Int.: 
down  which  will  apply  to  motors  of  van 
therefore,  cacti 


sizes   and  de 


individual  motor  will  present  a  probLn 
by    itself,    but    this,    however,    can  re- 


worked out  with   the  aid 


of    a  dyr.n 


UlylllZeO  Dy 


Google 


Stay  JO,  191S 


THE  AUTOMOBILE 


911 


Advances  Made  in 
S.  A.  Exports 

Stable  Financial  Conditions  Due 
to  Large  Crops  and  Firm 
Market  Quotations 

New  York  City,  May  17— Conditions 
throughout  commercial  South  America 
show  a  generally  strong  situation  finan- 
cially, according  to  the  reports  of  repre- 
sentatives of  the  National  City  Bank  of 
New  York  in  that  part  of  the  world. 
Krom  Argentina  comes  the  word  that  the 
quantity  of  corn  available  for  exporta- 
tion in  the  current  year  will  be  about 
"i.OOO.OOO  tons  as  compared  with  but 
542,000  tons  for  last  year.  A  vessel 
which  left  New  York  for  the  Eastern 
Coast  of  South  America  a  few  days  agr> 
tarried  for  Brazil  $25,000  worth  of 
printed  and  advertising  matter.  S:S.0IM 
worth  of  agricultural  instruments.  $10,- 
000  worth  of  miscellaneous  machinery. 
For  Buenos  Aires  this  vessel  carried 
*20,0OO  worth  of  automobiles. 

Business  conditions  in  Argentina  in 
the  first  quarter  of  the  present  yejir  are 
described  by  the  manager  of  the  Buenos 
Aires  Branch  of  the  National  City  Bank 
as  showing  a  substantial  improvement 
and  one  likely  to  be  of  a  permanent  char- 
acter. The  crops  are  abundant,  the  price 
is  high  and  the  supply  and  price  of  meat 
normal.  The  foreign  exports  will  prob- 
ably exceed  those  of  any  previous  year 
and  there  is  a  waiting  market  for  every 
pound  of  beef  and  wool  that  the  country 
can  supply. 

Exports  from  New  York  to  South 
America  in  the  first  week  of  April  was 
the  largest  of  any  week  of  the  war  period. 
They  totaled  $.(  500,000  against  a  weekly 
average  of  about  $1,500,000  during  the 
war  period.  Large  quantities  of  petro- 
leum and  petroleum  products  are  being 
shipped  to  various  parts  of  the  Continent. 


Chicago  S.  A.  E.  Section  ? 

Chicago,  III..  May  17— When  W.  H. 
VanDervoort,  president  of  the  Moline 
Automobile  Co.,  was  elected  president  of 
the  Society  of  Automobile  Engineers  last 
week  it  was  expected  that  one  of  the 
events  of  his  year  of  office  would  be 
starting  a  section  of  the  S.  A.  E.  in 
Chicago.  For  over  a  year  the  thought  of 
establishing  a  section  in  the  windy  city 
has  been  under  consideration.  There  are 
not  so  many  engineers  in  Chicago  itself, 
but  the  surrounding  territory,  including 
such  outlying  cities  as  Kenosha,  Racine, 
Milwaukee,  Moline,  Rockford,  etc.,  brings 
up  the  number  considerably,  so  that  it  is 
considered  there  is  actually  plenty  of 
material  for  a  Chicago  section.  There 
are  175  members  of  the  S.  A.  E.  in  Iowa, 


Illinois,  Wisconsin  and  northwestern 
Indiana.  ( 
At  the  present  moment  President  Van- 
Dervoort is  canvassing  the  field  with  the 
object  of  seeing  if  a  Chicago  section 
cannot  be  made  during  the  present 
season. 

While  it  might  be  difficult  to  have 
monthly  meetings  for  a  Chicago  section, 
there  is  no  reason  why  meetings  every 
'2  months  might  not  be  sufficient  at  rer- 
tain  seasons  in  the  year.  As  Chicago  is 
one  of  the  great  distributing  points  for 
cars  it  is  suggested  that  during  the 
winter  season  meetings  of  an  educational 
nature  might  be  conducted  which  would 
be  of  great  benefit  to  the  merchandising 
department  of  the  motor  industry. 

Kelly-Springfield     Truck  Elects 
Directors  and  New  Officers 

SPKINCHKU).  O.,  May  14— At  a  meet- 
ing of  the  stockholders  of  the  Kelly- 
Springfield  Motor  Truck  Co.  a  dividend 
of  4  per  cent,  on  preferred  stock  was 
declared. 

The  stockholders  elected  these  direc 
tors:    Capt.  Marion  McMillin,  A.  P.  La- 
throp.  C.  W.  Young.  E.  S.  Kelly,  J.  B. 
Cartmell,  H.  E.  Freeman,  C.  L.  Bauer. 
J.  L.  Geddes.  and  C.  N.  Jellissc. 

The  board  organized  by  electing  J.  L. 
(ieddes  as  president;  Captain  McMillin, 
vice-president;  J.  M.  McCarthy,  second 
vice-president;  O.  W.  Barden,  secretary 
and  treasurer;  C.  W.  Young,  assistant 
secretary,  and  C.  N.  Jellisse,  assistant 
treasurer. 

Monarch  Reorganized— Plan  to 
Build  3,000  Eights 

Detroit,  Mich.,  May  17 — The  Monarch 
Motor  Car  Co.,  which  started  in  busi- 
ness about  2  years  ago  with  a  capital 
stock  of  $:!0,000  has  been  reorganized 
and  its  capital  stock  increased  to 
$400,000.  Eastern  capitalists  are  back- 
ing the  company,  with  incorporation  un- 
der Delaware  law. 

R.  C.  Hupp,  who  has  been  president 
since  the  concern  was  started,  remains  as 
such.  A.  K.  Spaulding.  of  Spaulding, 
McClellan  &  Co.,  is  vice-president; 
George  B.  Turner,  formerly  of  the 
Bankers  Trust  Co.,  New  York,  is  sec- 
retary-treasurer. H.  D.  W.  MacKaye 
has  been  appointed  director  of  sales;  A. 
A.  Lehr,  director  of  engineering  and  pur- 
chases; Walter  R.  Bamford,  production 
manager;  G.  J.  Conyne,  assistant  pro- 
duction manager;  J.  L.  Bell,  service 
manager  and  M.  L.  Shanks,  office  man- 
ager. 

The  company  is  planning  to  enlarge 
the  plant  and  to  make  from  3,000  to 
5,000  eight-cylinder  cars  for  the  1916 
season.  This  car  with  either  a  seven- 
passenger  touring  or  a  roadster  body 
will  be  listed  at  $1,500. 


New  Transconti- 
nental Record 

Stutz  Bearcat  Covers  3,728.4 
Miles  in  11  Days  7  Hours, 
and  15  Minutes 

New  York  City,  May  18—  At  10.15 
this  morning  a  Stutz  Bearcat  roadster 
completed  the  transcontinental  trip  from 
San  Diego,  Cal.,  to  this  city  in  11  days,  7 
hours,  and  15  minutes,  Erwin  G.  Baker 
driving  the  car  the  entire  distance,  and 
thus  establishing  a  transcontinental  rec- 
ord for  a  single  driver  as  well  as  greatly 
reducing  the  time  for  a  trip  between  the 
Pacific  Coast  and  the  Atlantic  Ocean. 
The  distance  covered  was  H,72H.4  miles. 
The  trip  started  from  San  Diego  at  mid- 
night on  the  morning  of  May  7',  the 
route  being  by  way  of  Phoenix,  Ariz., 
El  Paso,  Texas,  Roswcll,  Now  Mexico, 
Plainview.  Plains  and  Emporia.  Kan., 
Lexington,  Mo.,  Greenville,  111.,  Dayton, 
O.,  Greenberg,  Pa.,  Philadelphia  and  New 
York. 

The  2  first  days  of  the  trip  were  the 
greatest  in  mileage,  the  first  day  to 
Phoenix  being  409.1  miles,  and  the  sec- 
ond day  from  Phoenix  to  El  Paso,  592 
miles.  On  the  third  day  6  hours  were 
lost  in  miring  in  quicksand  in  crossing 
two  streams,  and  only  244  miles  were 
covered. 

Mr.  Baker,  although  new  in  transcon- 
tinental n:otoring,  has  had  considerable 
experience  in  transcontinental  traveling 
with  a  motorcycle,  having  covered  the 
Coast  to  Coast  trip  in  11  days,  12  hours, 
and  10  minutes  by  motorcycle.  On  the 
present  trip  he  was  accompanied  by  W. 
F.  Sturm,  of  Indianapolis,  as  official  ob- 
server who  had  the  car  officially  checked 
out  at  San  Diego,  by  A.  A.  A.  officials, 
checked  at  the  night  stops  with  official 
signatures  and  seals,  and  checked  at  the 
finish  by  an  A.  A.  A.  representative. 

Single  Set  of  Tires  Used 

The  car  went  through  the  run  with  a 
single  set  of  tires,  the  same  air  being  in 
the  fronts  at  the  finish.  The  car  is  now 
being  given  an  official  examination  by 
the  Automobile  Club  of  America.  Its 
equipment  included  Houk  wire  wheels, 
Stromberg  carbureter,  Bosch  magneto, 
Hartford  shock  absorbers,  A.  C.  spark 
plugs,  Stewart  horn,  Prest-O-Lite  tank, 
etc. 

Throughout  the  trip  driver  Baker  and 
his  companion  averaged  4  or  5  hours 
sleep  each  night,  generally  driving  until 
9.30  or  10  and  getting  away  at  4  o'clock 
the  following  morning. 

The  Stutz  Bearcat  was  a  standard 
model,  with  four-cylinder  motor,  4  3-4 
by  5  1-2  inches  bore  and  stroke.  It  was 
stripped  of  fenders  and  carried  a  wire 
radiator  screen,  with  the  springs  taped. 
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Paige  to  Double 
Production 

Additions  Will  Make  Output 
150  Cars  a  Day  Methods 
Improved 

Detroit,  Mich.,  May  17— For  the  pur- 
pose of  doubling  its  production  the 
Paige-Detroit  Motor  Car  Co.  will  begin 
the  erection  of  an  addition  to  its  plant, 
to  consist  of  a  three-story  building  60 
feet  wide  and  500  feet  long.  This  will 
make  it  possible  to  build  150  cars  a  day 
or  seventy  more  than  the  present  daily 
output.  The  company  intends  to  make 
15,000  cars  next  season. 

Considerable  new  machinery  will  be 
installed  and  the  total  expense  will  be 
$275,000  or  more. 

Production  methods  will  be  improved 
and  one  of  the  features  when  the  new 
addition  is  completed  will  be  the  in- 
stallation of  a  mechanical  conveyor. 

By  this  system  the  integral  parts  of 
the  car  are  placed  on  a  moving  plat- 
form of  the  endless  chain  type  and  part 
by  part  is  added  as  the  embryo  car 
moves  along  from  one  group  of  workers 
to  another.  Thus  the  rear  axle,  which 
was  the  beginning  of  the  car,  will  have 
become  a  complete  car  by  the  time  it  has 
reached  the  end  of  the  conveyor. 

The  Paige-Detroit  company  started  in 
business  in  1909.  Last  year  it  moved 
into  its  new  plant,  the  main  building  be- 
ing 792  feet  long  and  60  feet  wide.  When 
completed  the  concern  will  have  one  of 
the  largest  automobile  plants  in  the 
country.  The  first  year  the  total  floor- 
space  was  2,400  square  feet.  At  the 
present  time  it  is  390,000  square  feet. 
When  the  addition  is  completed  the  total 
will  be  over  600,000  square  feet. 

Higher-Speed  Motor  in  1916  Lewis 
VI— New  Body 

New  York  City,  May  19— A  smaller 
higher-apeed  motor,  detail  mechanical 
changes  and  body  refinements  mark  the 
1916  Lewis  VI,  whose  price  remains  at 
$1,600.  As  heretofore,  a  single  chassis  is 
produced.  The  motor  has  been  reduced 
in  bore  from  3  1-2  to  3  1-4  and  the 
stroke  femains  at  6  inches.  At  the  same 
time  the  gear  ratio  has  been  increased  to 
4  to  1,  it  being  3  3-4  this  year.  A  new 
oiling  system  with  leads  to  the  main 
bearings  and  silent  chain  drive  has  been 
adopted.  The  electrical  system  is  a 
Remy  and  the  timer-distributer  is  now 
driven  from  the  pump  shaft  through  a 
worm  gear.  It  is  vertically  mounted. 
The  Stewart  single-cylinder  motor-driven 
tire  pump  has  been  added.  It  is  mounted 
at  the  right  side  of  the  gearcase  and  the 
hose  is  carried  in  a  compartment  in  the 
floorboard. 


Flush-sided  body'with  double  cowl  is  a 
new  feature.  The  instrument  board, 
windshield  base  and  front  cowl  is  a  single 
aluminum  casting.  The  height  of  the 
radiator  cap  has  been  reduced  and  the 
lines  of  the  hood  have  been  rounded  con- 
siderably. 

A  six-passenger  touring  body  and 
two-passenger  runabout  are  mounted  on 
the  one  chassis.  The  latter  has  a  col- 
lapsible steering  gear  and  a  disappear- 
ing top.  Tires  are  carried  in  a  compart- 
ment at  the  rear. 

The  Cutler- Hammer  magnetic  gear- 
shift is  optional  at  $150  additional  cost. 

Studebakei-R  Enter  Export  Assn. 

New  York  City,  May  14 — Clement 
Studebaker,  Jr.,  G.  M.  Studebaker  and 
C.  A.  Carlisle,  of  the  Studebaker  Corp., 
South  Bend,  Ind.,  have  joined  the  Inter- 
national Traders,  Ltd.  G.  B.  Hanford, 
general  manager  of  the  association, 
stated  that  the  organization  is  in  a  gen- 
eral import  and  export  business  and  that 
the  recent  addition  of  the  Studebaker 
members  did  not  presage  any  connection 
with  Studebaker  automobile  business. 

The  International  Traders  was  formed 
last  fall,  and  has  gone  after  business  in 
Europe  and  South  America  on  a  large 
scale.  Although  much  of  the  export 
business  has  been  in  war  orders,  officials 
of  the  company  maintain  they  are  work- 
ing more  along  lines  that  will  develop  a 
permanent  movement. 

The  company  has  an  authorized  capi- 
tal stock  of  $1,000,000.  The  directors, 
besides  those  named,  include  G.  B.  Han- 
ford, J.  L.  Moon,  who  is  president  of  the 
organization;  F.  O.  Seaver,  vice-presi- 
dent; E.  M.  Lowell,  treasurer,  and  E.  E. 
Dawson. 

I'sed  Car  Report  for  Salesmen 

Chicago,  III.,  May  17 — A  Salesman's 
edition  of  the  Central  Used  Car  Market 
Report  is  to  be  issued  by  the  Chicago 
Automobile  Trade  Assn.  It  will  be  of 
vest-pocket  size,  6  by  2  1-2  inches,  and 
will  cost  $5  a  year,  appearing  in  revised 
and  up-to-date  form  with  the  regular  re- 
port every  3  months.  Also,  a  Credit  Bu- 
reau is  planned  for  Chicago. 

The  regular  report  is  too  large  to  be 
carried  by  a  salesman,  and  the  Sales- 
man's Edition    is   designed  to  All  this 

The  book  will  be  issued  only  to  sub- 
scribers to  the  larger  report,  according 
to  present  plans. 

Co-operation  in  the  used  car  report 
service  is  now  being  furnished  by  twen- 
ty-seven associations  and  it  is  planned 
to  rebate  to  each  $2.50  out  of  every  $5.00 
received,  this  money  to  be  used  for  the 
routine  work  of  contributing  associa- 
tions. Revenue  from  this  plan  is  to  be 
used  to  establish  a  credit  bureau  for 
furnishing  information,  court  service, 
etc.,  to  members. 


Tax  H.P.and  Weight 
in  Michigan 

New  Law  Goes  Into  Effect 
Jan.  1,  1916-  25  Cents  Per 
H.  P.  and  25  Per  100  Lbs. 

Detroit.  Mich,  May  15— The  new 
Michigan  motor  vehicle  law  will  go  into 
effect  January  1,  1916.  It  is  a  radical 
departure  from  the  previous  law  prin- 
cipally because  all  cars  will  be  taxed  ac- 
cording to  horsepower  and  weight. 

Briefly  stated  the  principal  provisions 
are: 

Gasoline  and  steam  cars  will  be  taxed 
25  cents  per  horsepower  and  25  cent*  per 
100  pounds  of  weight.  The  horsepower 
will  be  computed  by  the  standard  S.A.E. 
formula. 

The  weight  of  a  motor  vehicle  will  be 
that  of  the  car  fully  equipped  at  which 
the  manufacturer  represents  it  or  the 
weight  given  in  the  shipping  bill.  If  not 
given  or  known  then  the  weight  will  be 

Electric  vehicles  will  be  taxed  $1  for 
each  horsepower  and  25  cents  per  100 
pounds. 

Motor  trucks  will  be  considered  those 
having  more  than  two  wheels  and  only 
one  seat  with  no  provision  for  other 
seats  and  which  have  been  built  and  are 
operated  for  the  purpose  of  transporting 
articles  other  than  persons. 

Gasoline  and  steam  trucks  will  be 
taxed  15  cents  per  horsepower  and  15 
cents  per  100  pounds. 

The  tax  for  electric  trucks  will  be  50 
cents  per  horsepower  and  25  cents  per 
100  pounds. 

Motorcycles  are  subject  to  a  tax  of  25 
cents  per  horsepower  and  25  cents  per 
100  pounds. 

Automobile  manufacturers  and  dealer* 
will  pay  a  tax  of  $50  for  Ave  cars  and 
$10  for  every  car  in  excess  of  five. 

All  motor  vehicles  registered  after  the 
first  day  of  September  in  any  calendar 
year  will  be  subjected  to  only  one-half 
the  regular  tax  rates. 

Automobile  manufacturers  or  dealer* 
will  not  be  exempt  from  paying  taxes 
as  personal  property  on  cars  in  stock  or 
bond  except  on  the  specified  number  that 
have  been  registered  by  them  to  operate 
on  the  public  highways. 

Any  person  desiring  to  operate  a  car 
as  a  chauffeur  must  register  and  pay  a 
fee  of  $2.  Chauffeurs  registering  after 
August  first  pay  only  one-half  of  the 
regular  fee. 

Farmack  Car  Enters  Field 

Chicago,  III.,  May  18— This  city  is 
again  breaking  into  the  passenger  car 
field  with  the  announcement  of  the 
Farmack  car,  made   by   the  Farmack 
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Motor  Car  Corp.,  332  South  Michigan 
avenue.  While  actual  production  has  not 
yet  begun,  it  is  proposed  to  build  three 
models  using  the  same  chassis.  The 
price  of  the  touring  car  will  be  about 
$750  including  an  electric  starting  and 
lighting  system.  A  cabriolet,  and  three 
passenger  roadster  models  also  will  be 
marketed.  The  car  as  outlined  will  have 
a  106-inch  wheelbaae,  four-cylinder, 
3  1-2  by  6  valve-in-the-head  motor,  cone 
clutch,  three-speed  gearset,  floating  axle 
and  32  by  3  12  tires.  It  will  be  assem- 
bled. The  concern  states  that  between 
August  1,  1915,  and  August  1,  1916, 
5,000  cars  will  be  shipped.  This  newly 
formed  corporation  has  as  its  head  A.  J. 
Farmer,  who  was  last  connected  with 
the  Farmer  Mfg.  Co.,  Detroit;  vice-presi- 
dent, George  H.  McKenney,  a  Chicago 
physician;  secretary-treasurer.  M.  M. 
Mclntyre.  The  officers  make  it  plain 
that  no  deposits  will  be  accepted  until 
production  is  under  way.  The  old  Staver 
plant  is  to  be  used  as  a  temporary  fac- 
tory. 

uyneto  system  lor  fords 

Syracuse,  N.  Y.,  May  18— The  Dy- 
neto  Electric  Co.,  this  city,  which  has 
been  producing  single  unit  starting  and 
lighting  systems  for  Franklin,  Regal  and 
other,  cars,  has  put  out  a  special  outfit 
for  Fords.  The  motor  generator  is  prac- 
tically the  same  as  that  furnished  for 
larger  cars  and  all  the  important  fea- 
tures which  enter  into  the  construction 
of  the  larger  types  have  been  retained. 
Current  regulation  is  accomplished  by 
the  inherent  quality  of  a  compound 
winding. 

The  installation  is  made  by  means  of 
a  bracket  which  holds  the  apparatus 
firmly.  It  is  stated  that  the  entire  out- 
fit can  be  installed  in  approximately  3 
hours  by  anyone  who  is  only  slightly 
familiar  with  the  use  of  tools.  No  drill- 
ing or  machine  work  is  required.  The 
outfit  is  sold  complete  including  a  Wil- 
lard  battery,  battery-box,  wiring, 
switches,  etc.,  with  a  complete  marking 
system  by  means  of  which  it  is  readily 
possible  for  anyone  to  make  the  instal- 
lation. 

Moorehouse  la  Chief  Engineer  for  Mutual 
Motors 

Jackson,  Mich.,  May  15 — A.  Moore 
house  has  been  appointed  chief  engineer 
of  the  Mutual  Motors  Co.,  of  this  city. 
For  4  or  6  years  Mr.  Moorehouae  has 
been  in  the  engineering  department  of 
the  Hudson  Co.,  prior  to  which  time  he 
was  connected  with  the  Cadillac. 

N.  A.  C.  C.  Annual  Meeting  June  3 
New  York  City,  May  19 — The  annual 
meeting  of  the  National  Automobile 
Chamber  of  Commerce,  Inc.,  will  be  held 
June  3,  the  monthly  meeting  of  the  direc- 
tors being  scheduled  for  June  2. 


40  Cents  Per  H.P.  in 
California 

S.  A.  E.  Rating  Used  as  Basis 
—All  Vehicles  Must  Carry 
Lights  at  Night 

Sacramento,  Cal.,  May  12 — A  fixed 
registration  fee  of  40  cents  per  horse- 
power, S.  A.  E.  rating,  has  been  adopted 
by  the  State  legislature  during  the  pres- 
ent session.  This  new  amendment  to  the 
motor  vehicle  act  accomplishes  an  annual 
saving  of  about  $50,000  by  allowing 
owners  to  keep  their  same  number  plates 
and  re-register  them  each  year.  One 
section  of  the  amendment  requires  all 
horse-drawn  vehicles  as  well  as  auto  mo 
biles  to  carry  lights  at  night.  The  for- 
mer law  taxed  automobiles  under  a  blan- 
ket rating  covering  of  from  10  to  20, 
20  to  30,  etc.,  horsepower. 

Pa.  License  Raise  Defeated 

Hakkisbubg,  Pa.,  May  11— The  bill  to 
increase  the  automobile  license  fees  in 
order  to  raise  money  for  highway  im- 
provement was  defeated  in  the  house  last 
night.  This  bill,  introduced  by  Rep. 
Lipschutx,  called  for  an  average  in- 
crease of  25  per  cent,  on  all  automobile 
and  commercial  vehicle  license  rates. 

York  Men  Organize  To  Build  $700 
Bell  Car 

York,  Pa.,  May  15— The  Bell  Motor 
Car  Co.  is  the  latest  addition  to  the 
automobile  industry  in  this  city.  The 
new  concern  will  engage  in  the  manu- 
facture of  a  low-priced  car,  selling  be- 
tween $700  and  $800,  and  will  be  incor- 
porated at  $50,000.  Operations  will  be 
started  July  1  in  the  large  three-story 
factory  building  along  the  Columbia  & 
Frederick  branch  of  the  Pennsylvania 
railroad  and  the  intersection  of  Center 
street,  now  occupied  by  the  Bailey  Mfg. 
Co.,  manufacturer  of  commercial  car 
bodies.  It  is  the  aim  of  the  new  com- 
pany to  build  1,500  cars  the  first  year. 

The  Bell  car  will  be  manufactured  in 
two  models,  a  roadster  and  a  five-passen- 
ger touring  car.  The  cars  will  be  fully 
equipped.  Ernest  T.  Gilliard,  former 
chief  engineer  and  designer  for  the 
Sphinx  Motor  Car  Co.,  this  city,  will  fill 
this  capacity  for  the  new  company.  The 
body  design  for  the  new  car  is  now  being 
worked  out  and  the  1916  model  will  eon- 
tain  a  number  of  distinctive  features. 

Application  will  be  made  to  Governor 
Brumbaugh,  Tuesday,  June  8,  for  a  char- 
ter for  the  intended  corporation.  The 
incorporators  are  Henry  M.  Stauffer, 
Lancaster;  Dr.  Harry  W.  Posey,  Wood- 
bine, York  county;  Dr.  B.  Frank  Posey 


and  Ernest  T.  Gilliard,  York.  The  pro- 
posed new  industry  is  to  be  a  close  cor- 
poration and  the  entire  issue  of  stock  is 
to  be  held  by  the  four  incorporators. 
At  a  recent  meeting  the  following  offi- 
cers were  elected:  President,  Henry  M. 
StauflFer;  vice-president,  Dr.  Harry  W. 
Posey;  secretary  and  treasurer.  Dr.  B. 
Frank  Posey. 

Changes  in  Hupp  Ranks 

Detroit,  Mich.,  May  17— J.  E.  Fields, 
formerly  connected  with  the  advertising 
department  of  the  Chalmers  Co.  has  been 
appointed  director  of  service  for  the 
Hupp  Motor  Car  Co.  Other  Hupmobile 
appointments  include  Frederick  Dickin- 
son, assistant  advertising  manager;  and 
O.  C.  Hutchinson,  district  manager,  in 
charge  of  factory  distribution  ware- 
houses in  Boston  and  New  York. 

Mclntyre  Files  Petition 

AUBURN,  Ind.,  May  15— W.  H.  Mc- 
lntyre, this  city,  automobile  manufac- 
turer has  filed  a  voluntary  petition  in 
bankruptcy  before  United  States  Com- 
missioner Thomas  J.  Logan  in  Federal 
court.  He  schedules  his  liabilities  at 
$183,440.49  i.nd  his  assets  at  $6,015,  $60') 
of  which  he  claims  exempt  under  the 
bankruptcy  laws  of  the  United  States. 
In  his  petition  he  says  that  he  is  a  manu- 
facturer's manager  by  occupation,  al- 
though the  business  with  which  he  is 
identified  is  not  mentioned.  The  indebt- 
edness is  mostly  in  notes,  held  by  differ- 
ent banks.  The  Hamilton  National,  of 
Fort  Wayne,  holds  notes  of  from  $500  to 
$10,000  and  the  First  National  bank,  of 
Fort  Wayne,  holds  his  notes  from  $478 
to  $10,000.  Other  notes  are  held  by  the 
City  National  bank,  of  Auburn;  the  Sav- 
ings Loan  &  Trust  Co.,  Auburn,  and  the 
Northern  National  bank,  Toledo,  O.  In 
the  lists  of  assets  is  mentioned  real 
estate  valued  at  $5,000  although  there 
is  a  mortgage  on  his  property  amount- 
ing to  $1,600,  held  by  the  Commercial 
bank  at  Ashley,  Ind.  The  petition  states 
that  the  notes  are  secured  by  mortgages 
on  the  Mclntyre  automobile  plant. 

Asks  Receiver  for  Mot  singer 
La  Fayette,  Ind..  May  13— Thomas 
Sharp  Wilson,  who  recently  was  removed 
as  treasurer  and  director  of  the  Mot- 
singer  Device  Mfg.  Co.,  yesterday  filed  a 
petition  in  the  circuit  court  asking  for  a 
receiver  for  the  company.  The  latter 
was  incorporated  Beveral  years  ago  to 
manufacture  the  Motsinger  carbureter. 
Wilson's  petition  alleges  that  he  has  $10,- 
000  worth  of  stock  in  the  company,  that 
the  liabilities  will  amount  to  $30,000, 
and  the  building  and  equipment  will  not 
bring  $40,000.  The  petition  alleges  that 
Motsinger  is  advertising  the  sale  of 
$16,000  of  new  stock,  in  addition  to  the 
original  $150,000  capital. 
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War  Trucks  Feature 
of  Exports 

United  Kingdom  Still  Largest 
Buyer  of  American  Vehicles 
—Passenger  Cars  Fall  Off 

Washington,  D.  C,  May  14 — Gross 
statistics  of  the  exports  of  motor  cars, 
in  March,  already  published  in  The  Au- 
tomobile arc  supplemented  this  week  by 
the  bureau  of  foreign  and  domestic  com- 
merce by  detailed  figures.  The  interest- 
ing feature  of  the  figures  is  the  tremen- 
dous increase  in  the  number  of  commer- 
cial cars  shipped  abroad  in  March  last, 
as  compared  with  the  exports  for  the 
same  month  of  last  year.  The  figures 
show  that  during  March  last  1,339  motor 
trucks,  valued  at  $4,725,563  were  shipped 
abroad,  and  it  is  understood  they  went  to 
the  warring  countries  in  Europe.  In 
March  a  year  ago  the  number  shipped 
abroad  was  fifty  and  the  value  $63,932. 
During  the  9  months  ended  March  the  ex- 
ports of  trucks  increased  from  543,  val- 
ued at  $861,654,  in  1914,  to  6,313,  valued 
at  $18,737,487,  in  1915. 


Cars  Drop  1109 
On  the  other  hand  the  exports  of  pas- 
senger cars  dropped  from  3,538,  valued  at 


$2,984,915,  in  March,  1914,  to  2,429, 
valued  at  $1,958,302,  in  March  last,  and 
from  19,928,  valued  at  $17,904,002,  dur- 
ing the  9  months  of  1914  to  11,563,  valued 
at  $9,551,731,  during  the  same  period  of 
1915. 

As  has  been  the  case  for  a  number  of 
years,  the  United  Kingdom  was  the 
largest  buyer  of  American  cars  during 
the  periods  under  consideration.  The  ex- 
ports of  cars,  both  commercial  and  pas- 
senger, increased  from  819,  valued  at 
$637,884,  in  March,  1914,  to  1,566,  valued 
at  $2,468,014,  in  March  last,  while  dur- 
ing the  9  months'  period  the  number  in- 
creased from  5,732,  valued  at  $4,542,123, 
in  1914  to  6.197.  valued  at  $8,915,029,  in 
1915. 

While  France  imported  only  164  curs, 
valued  at  $98,427,  in  March,  1914,  the 
number  in  March,  1915  increased  to  460, 
and  the  value  to  $1,918,053,  while  during 
the  9  months'  period  the  number  in- 
creased from  700,  valued  at  $509,241,  in 
1914,  to  2,896.  valued  at  $8,325,140,  in 
1915. 

The  blockade  on  Germany  is  shown  by 
the  fact  that  in  March,  1914,  361  cars, 
valued  at  $264,203,  were  shipped  to  that 
country,  while  in  March  last  the  number 
had  decreased  to  four  and  the  value  to 
$2,800.  During  the  9  months'  period  the 
exports  to  Germany  dropped  from  951, 


valued  at  $677,347,  in  1914,  to  20, 
at  $20,164  in  1915. 

Italy's  imports  of  American 
amounted  to  23,  valued  at  $  13,664,  in 
March,  1914,  and  during  March  last  the 
number  exported  also  wan  twenty-three, 
but  the  value  had  dropped  to  $13,273. 
During  the  9  months'  period  the  ship- 
ments to  that  country  declined  from  234, 
valued  at  $163,808,  in  1914,  to  sixty-five, 
valued  at  $48,385,  in  1915. 

Under  the  bead  of  "other  Europe"  the 
exports  show  a  decline  in  number  but  an 
increase  in  value.  In  March,  1914,  the 
shipments  amounted  to  690,  valued  at 
$498,142,  while  in  March  last  shipments 
were  431  and  the  value  $1,293,577.  Dur- 
ing the  9  months'  period  the  number  ex- 
ported was  1,741,  valued  at  $1,404,969. 
while  during  the  9  months  of  1915  it  was 
1.263.  and  the  value  $3,694,223. 

Effect  of  the  War  on  Canada 

The  effect  of  the  war  is  shown  in  the 
exports  to  Canada,  tho  returns  showing 
that  during  March,  1914,  the  number  of 
cars  shipped  to  that  country  was  500, 
valued  at  $531,029,  while  in  March  last 
the  number  had  increased  to  345  and  the 
value  to  $317,516.  During  the  9  months' 
period  the  number  decreased  from  2.555. 
valued  at  $3,471,086.  in  1914.  to  2,072, 
valued  at  $2,553,942,  in  1915. 
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Other  countries  show  losses  all  along 
the  line.  Mexico's  imports  of  American 
cars  fell  from  21,  valued  at  $24,139,  in 
March,  1914,  to  9,  valued  at  $4,861,  in 
March  last,  while  during  the  9  months' 
period  the  number  fell  from  154,  valued 
at  $241,667.  in  1914,  to  58,  valued  at 
$59,635. 

British  Oceana  imported  061  Amer- 
ican cars,  valued  at  $491,850,  in  March. 
1914,  while  in  March  last  the  number 
decreased  to  284  and  the  value  to  $252, 
212.  During  the  9  months'  period  the 
number  decreased  from  3,077,  valued  at 
$2,658,621,  in  1914.  to  2,164,  valued  at 
$1,788,803,  in  1914. 

In  March,  1914,  Asia  and  other 
Oceana  196  cars,  valued  at  $185,647, 
were  imported  from  this  country,  while 
in  March  last  the  number  fell  to  132  and 
the  value  to  $115,366.  During  the  9 
months'  period  the  number  decreased 
from  1.664,  valued  at  $1,617,970.  in  1914. 
to  946,  valued  at  $1,559,043,  in  1915. 

One  hundred  and  twenty-nine  earn, 
valued  at  $114,276,  were  exported  from 
this  country  to  South  America  in  March, 
1914.  while  during  March  last  the  num- 
ber increased  to  205  and  the  value  de- 
creased to  $96,599.  The  9  months'  period 
shows  a  loss  from  1,592  cars,  valued  at 
$1,614,860,  in  1914,  to  808  cars,  valued  at 
$434,051,  in  1915. 

The  full  statistics  are  given  in  the  ac- 
companying table. 

Continental  Motor  Adds  90,0<>0 
Square  Feet 

Detroit,  Mich..  May  17— Additions  to 
the  plant  of  the  Continental  Motor  Mfg. 
Co.,  in  Muskegon,  Mich.,  have  been 
started  and  when  completed  will  provide 
90,000  square  feet  of  additional  floor- 
space.  This  will  make  the  total  of  the 
Muskegon  plant  350,000  or  equal  to  the 
space  of  the  Detroit  plant. 

It  means  that  the  Continental  com- 
pany will  have  a  total  of  700.000  square 
feet  of  floorspace. 

The  additions  will  consist  of  a  three- 
story  building  60  by  200  feet,  to  be  used 
for  the  screw  products;  a  three-story 
shipping  building;  the  erection  of  a  new 
testing  department  or  building  and  a 
new  heating  plant  The  buildings  alone 
will  probably  cost  about  $50,000,  being 
made  of  reinforced  concrete  and  steel, 
while  the  new  machinery  to  be  installed 
will  be  worth  $150,000  to  $200,000. 

The  company  hopes  to  build  10,000 
more  four-cylinder  motors  when  the  in- 
creased production  facilities  are  com- 
pleted. 

At  the  Detroit  plant  the  additions 
which  were  started  last  year  are  now 
all  finished. 

It  is  estimated  by  the  Continental  com- 
pany that  by  July  first  50,000  motors  for 
1915  will  have  been  delivered. 

Concerning  the  1916  output  nothing 
definite  is  available  but  it  is  thought 


quite  possible  that  under  normal  condi- 
tions the  output  will  not  be  fur  from 
•15,000  motors. 

There  are  now  3.800  men  employed  in 
the  two  plants.  When  the  Muskegon 
plant  is  completed  the  total  working 
force  will  be  increased  to  about  4,900 


$19,000  for  Breach  of  Contract 

Chicago.  Iu.,  May  19— S/.. rial  TrU- 
yram — Cecil  E.  Gibson  and  H.  V.  Meix- 
ell  have  been  awarded  $19,000  damages 
from  the  American  Motor  Car  Sales  Co. 
by  the  jury  in  the  superior  court  of 
Marion  county. 

Suit  was  brought  by  the  plaintiffs  for 
$150,000  damage!*  for  alleged  breach  of 
contract.  Gibson  and  Meixell  claimed 
they  were  Marion  agents  in  1909  and 
1910  in  Indianapolis  and  that  the  agency 
was  taken  away  from  them  without  due 
cause,  the  lows  in  profits  amounting  to 
the  sum  asked  for. 

According  to  John  N.  Willys,  then 
head  of  the  Marion  concern,  there  al- 
ways was  a  dispute  as  to  whether  or 
not  there  was  a  contract.  It  was  claimed 
by  defendant  that  if  there  was  a  contract 
the  plaintiffs  would  have  been  unable  to 
sell  any  considerable  number  of  cars  and 
the  defendant  would  have  settled  for  a 
reasonable  amount,  possibly  $25,000. 
The  verdict  of  the  jury  is  in  keeping 
with  defendant's  contention  as  to  the 
amount  of  damages. 


Now  the  Gemco  Mfg.  Co. 
Milwai  kfe,  Wis..  May  17-  The 
Garage  Equipment  Mfg.  Co.,  of  Mil- 
waukee, Wis.,  originally  incorporated  as 
the  Garage  Equipment  Co.,  has  made  a 
second  change  in  its  style  and  will 
henceforth  be  known  as  the  Gemco  Mfg. 
Co.  The  change  is  made  to  conform 
with  the  now  well  established  trade- 
mark "Gemco." 


Colby  Motor  Co.  Assets  To  Be 
Sold  May  26 

Mason  City,  Ia.,  May  14— The  receiv- 
er's sale  of  the  Colby  Motor  Co.,  of  this 
city  will  be  held  here  Wednesday,  May 
26.  Samuel  A.  Schneider,  receiver,  has 
issued  a  small  booklet  showing  the  vari- 
ous parts  to  be  disposed  of.  The  sale  will 
include  five  buildings  comprising  office 
and  factory  and  much  personal  property 
intended  for  cars,  such  as  100  radiators, 
100  frames  and  other  items  including 
steering  gears,  electric  wiring,  wind- 
shields, bolts  and  nuts,  springs,  body,  etc. 
The  buildings,  including  approximately 
7  acros  of  land,  will  be  sold  first.  The 
personal  property  will  then  be  sold  in 
smaller  blocks,  the  sale  continuing  until 
all  the  property  is  sold. 


Auction  Lozier's  Platts- 
burg  Plant 

Sale   Begins   May   26—15  Brick 
Buildings,  Machinery,  Tools, 
Raw  Stock,  Etc. 

Plattsbitig,  N.  Y.,  May  14— The 
Lozier  Motor  Co.  plant  at  Plattsburg, 
valued  at  $1,000,000.  will  be  sold  at  pub- 
lic auction  beginning  May  25  by  Charles 
Shongood,  auctioneer,  New  York  City. 

The  sale  will  include  about  $100,000 
worth  of  tools  and  bids  will  be  received 
for  about  100,000  feet  of  single  and 
double-ply  belting  in  all  sizes.  The  raw 
stock  offered  includes  about  500  tons  of 
new  iron  and  steel,  rods,  tubing  and 
sheets  of  soft  and  high-speed  tool  steel. 

The  Lozier  marine  department,  consist- 
ing of  the  service,  good  will  and  every- 
thing pertaining  to  it,  will  be  sold  in  one 
lot  as  a  going  business. 

The  real  estate  which  will  be  sold  com- 
prises fifteen  modern  brick  buildings, 
equipped  with  traveling  cranes,  electric 
motors,  air  compressor  system  and  all 
equipment  of  an  up-to-date  plant.  The 
property  covers  145,000  feet  of  floor 
space  and  is  situated  on  a  327-acre  plot, 
having  canal  as  well  as  railroad  connec- 
tions. The  plant  will  be  sold  in  parcels 
to  suit  buyers. 

Columbus  Buggy  Assets  Sold— To 
Supply  Parts 

Colcmbus,  O.,  May  14— The  auction 
sale  at  the  plant  of  the  New  Columbus 
Buggy  Co..  held  May  12  and  13,  was  a 
success  in  every  particular.  A  large 
number  of  buyers  were  present  not  only 
from  Ohio  but  also  from  adjoining 
states. 

The  first  day  was  devoted  to  the  sale 
of  sixty-five  automobiles,  which  were  dis- 
posed of  at  good  auction  prices  within  2 
hours. 

There  were  thirty-five  new  electrics, 
twelve  new  gasoline  cars  and  the  re- 
mainder were  used  cars.  All  of  the  ma- 
terials on  hand  and  equipment,  with  the 
exception  of  the  patterns  for  the  making 
of  parts,  were  disposed  of  also.  The  com- 
pany retained  the  patterns  and  will  con- 
tinue to  furnish  parts.  This  business 
will  be  under  the  management  of  L.  M. 
Browne.  The  buggy  business  was  sold 
to  A.  Webber,  of  Louisville,  Ky.,  who 
will  move  it  to  that  city. 

Gordon  Rubber  May  Increase  Capital 

Canton,  O.,  May  15— The  Gordon 
Rubber  Co.,  Canton,  O.,  through  its  di- 
rectors, will  meet  June  10,  to  consider 
the  increase  of  the  capital  stock  from 
$300,000  to  $600,000  to  care  for  the 
erection  of  a  shop  and  other  extensions 
which  will  double  the  capacity  of  the 
plant 
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10,000-Miles  Solid 
Tire  Warranty 

British  Manufacturers  Adopt 
Standard  Guarantee  for 
1  Year  of  Service 

London.  Eng.,  May  3— British  tire 
manufacturers  have  agreed  upon  a 
standard  solid  tire  guarantee  of  10,000 
miles  within  a  period  of  1  year,  as  a  re- 
sult of  investigations  by  the  Solid  Tire 
Committee.  This  guarantee  has  been 
adopted  by  over  twenty  firms,  represent- 
ing most  of  the  important  makers  of  tires 
in  England.    The  guarantee  is  as  fol- 


"Solid  rubber  tires  supplied  for  use  in 
the  United  Kingdom  are  guaranteed  for 
10,000  miles'  service.  We  undertake  that 
on  a  claim  being  admitted  by  us,  the  tire 
will  be  repaired  free,  or  replaced  at  a 
charge  proportionate  to  the  failed  mile- 
age or  unexpired  time  at  our  option,  and 
in  cases  where  tires  are  so  replaced,  the 
failed  tires  become  our  property.  This 
guarantee  is  given  subject  to  the  follow- 
ing conditions : 

"1 — Claims  under  the  guarantee  must 
be  made  within  12  months  from  the  date 
of  the  sale  of  the  tire  by  us. 

"2 — The  vehicle  to  which  the  tire  is 
fitted  shall  be  maintained  in  good  run- 
ning order,  shall  not  be  run  at  excessive 
speed,  the  brakes  shall  not  be  applied  so 
as  to  cause  the  tires  to  skid,  and  no  error 
in  wheel  alignment  shall  be  permitted. 

"3 — The  total  load  shall  not  at  any 
time  exceed  that  set  out  in  the  schedule 
for  the  respective  sections  of  Ures : 


SCHEDULE  OF  LOADS 

Section  of  Approximate 


10 

100 
110 
1*0 
ISO 
110 


J* 


Maximum  Load  per 
Tlr»  In  rounds 
1,1X0 
1.4»« 
M80 
2,121 
2.&71 
1.024 
2,470 
I.«  SIS 


"4—  No  liability  will  be  accepted  by  us 
for  accidents  to  vehicles,  property,  or  in- 
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dividuals  arising  in  respect  of  vehicles 
fitted  with  Ures,  the  subject  of  this  guar- 
antee, and  this  guarantee  is  given  in- 
stead of  and  expressly  excluding  any 
kind  of  implied  condition  or  warranty, 
and  the  damages  for  which  we  make  our- 
selves responsible  hereunder  are  limited 
to  the  replacement  of  failed  tires  as 
above  mentioned. 

"6 — And  such  other  conditions  as  may 
be  set  out  in  our  terms  of  sale. 

"Note:  The  guarantee  in  the  above 
terms  may  be  extended,  at  the  option  of 
the  tire  maker,  to  cover  tires  applied  to 
countries  outside  the  United  Kingdom, 
provided  that  the  mileage  guaranteed 
shall  not  exceed  10,000  miles,  and  for  a 
period  of  no  more  than  12  months." 
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nearly  2  cents  per  pound  over  the  im- 
portation cost. 

Fine  Up-river  Para  rubber  went  up  1 
cent  with  offerings  light.  Manufactur- 
ers did  not  evince  much  interest  and  the 
transactions  reported  were  restricted  to 
comparatively  small  quantities.  A  light 
shipment  of  rubber  was  received  last 
week  from  London  and  Liverpool. 

Cyanide  potash  rose  1  cent  last  week, 
this  being  the  only  change  that  occurred 
in  the  oils,  lubricants  and  chemical  mar- 
kets. Petroleum  prices  were  generally 
steady.  Linseed  oil  was  in  moderate  de- 
mand and  steady  while  rapeseed  oil  was 
quiet  with  prices  unchanged. 

Ffak  Adds  Three  Buildings— More 
in  Prospect 

Chicopek,  Mass.,  May  15 — The  Fiak 
Rubber  Co.  has  started  construction  on 
additional  buildings  for  its  factory. 
Plans  have  been  drawn  by  G.  B.  Allen,  of 
Hartford,  for  three  structures  on  the 
property  acquired  by  the  company  on 
Oak  and  Grove  streets.  The  addi- 
tions will  give  the  company  a  two-story 
branch  store  and  service  station,  a  six- 
story  reinforced  concrete  storehouse  110 
by  310  feet,  and  a  six-story  office  build- 
ing 60  by  100  feet  At  the  present  time 
there  is  under  construction  a  aeven-ntory 
addition  to  the  Nos.  7  and  8  mills  of 
the  company.  When  the  new  building? 
being  contemplated  are  finished  it  will 
give  the  factory  a  floors  pace  of  22  acres 
instead  of  the  14  it  has  at  present.  The 
company  does  not  propose  to  stop  even 
when  these  new  buildings  are  done  if  the 
conditions  warrant  it,  for  the  plans  allow 
for  an  increase  to  60  acres  of  floors  puce 
Railroad  spur  tracks  with  a  capacity  of 
forty  cars  have  been  planned.  There  are 
now  3,000  men  employed  at  the  factory. 


Dally  Market  Reports  for  the  Past  Week 

Tuaa.  Wad.  Thurs.    FVI.  Sat. 

I9v;  ,19'i  |9M      .I9M  .19Vi 

Wilim-ny   34  34  .14        J4  .34 

Beam*  «  Channel*,  100  lb*.                                 Ill  131  131  1.31  1.31 

"t-Kwi  Steel,  Ion                                             19.00  19.0b  19  00  19.00  19.00 

<.opi>er.  Kite.  lb  Id*  .l»H  .18M        l«H  .ItM 

lopiwr.   US*,  lb  19  19  .19          .1SH  .ItM 

Ctton.ee,1  Oil.  bbl                                                6  39  <,  .m  5.30  6.24  6.25 

CnnMc  PoUia.  II  23  21  2J        .24  .24 

Fi*b  Oil.  Menbarfen,  Brown  41  41  41         .41  .41 

Guoline .Auto,  Wil  12  ,12  .12          .12  .12 

L»rd  Oil.  prime                                                   90  .90  .90        .90  .90 

Lead.  100  lb.                                                          4  24)  4  20  4.20  4.20  4  20 

Litwenl  Oil     6?  .07  .67          67  .67 

Open-Hearth  Sleel,  ion  -                                   19.00  19.011  19.00  19.00  19.00 

Petroleum,  bbl.,  Kan*..  crude                                   40  40  40         .40  .40 

Petroleum,  bbl.,  P»  .  crude                                  I.J5  l.«  1.35       1.35  1.35 

Rarve.ee.1  Oil    refined   Si  K!  S2          .12  .«? 

HuWr.  Kine  Lp-Kiver,  P«r»  ft|)  .61  61           61  .61 

<ilk.  raw.  111!       1  90 

•»iC«.  r»<*.  Japan   ...    J .55 

-nil  hnric  A.  i.l.  60  fUuiM  90  90  90           90  90 

I'm.   100  lb                                                                 4414)0  J9.50  .19  50  39  25  J9  0O 

Tire                                                                          0<  .0?  .05          05  05 


Mileage  Test  for  Victor  Tires 

Spbincfielo,  O.,  May  17— The  Victor 
Tire  A  Rubber  Co.  has  begun  a  mileage 
capacity  test  of  its  new  pneumatic  tires 
by  fitting  a  set  of  Victor  tires  to  a  Cole 
eight  and  running  the  car  a  total  of  300 
miles  daily  for  as  many  days  as  the  tires 
hold  out  The  car  is  run  150  miles  each 
day  and  150  miles  each  night. 

Market  Prices  Steady 

New  York  City,  May  18—  Market 
this  week  were  steadier  with  few 
of  the  changes  were 
small.  Most  of  the  metals  were  strong. 
Aluminum  went  up  1-4  cent,  being  firm 
and  in  good  demand.  Lead,  though  un- 
changed, was  stronger.  Trade,  however, 
in  copper  Bnd  tin  has  been  kept  within 
very  narrow  limits.  Domestic  con- 
sumers in  copper  display  small  interest 
and  there  is  very  little  export  demand 
temporarily.  At  the  same  time  there  is 
no  pressure  to  sell,  and  prices  for  elec- 
trolytic continue  nominal  at  18  3-4  cents.  ...  „. 
Lake  copper  continued  irregular,  drop-  Stevens-Duryea  Plants 
ping  to  18  1-2  cents  on  Friday.  Tin  Westinghouse 
went  down  $1.00  per  100  pounds.  The  Spkingpield,  Mass.,  May 
restrictions  against  sales  of  tin  in  the  tions  have  been  definitely  completed' for 
local  market  are  keeping  trade  down  and  the  purchase  of  the  plant  and  buaineas  of 
forcing  consumers  to  pay  a  premium  of     the  J.  Stevens  Arms  A  Tool  Co.,  Chico- 

= — . _     -  -    ■  —      P«e  Falls,  and  the  plants  of  the  Stevens- 

Duryea  Co.,  in  the  same  city  and  East 
Week's  Springfield. 
Men.  Changes        The  corporate  and  commercial  iden- 
.io«   •  oo  .     uty  of  ^  j  stevens  Arms  <fc  Tool  Co. 
19  00  wiU  °*  «-«t*'ned.  »nd  its  uaual  Una  of 

♦  -jwU     «•»"««  will  be  manufactured.    When  the 
*.»"'  -  \a  '     war  o«>er  ruth  is  over,  the  usual  line  of 
■2*     r  oi       Wettinghouse  products  will  be  manufac- 
1.'  tured  at  the  plants.    It  is  expected  that 

4  20  employment  will  he  furnished  1 

iv'oo  men  Dy  tne  new  buaineas. 

^40    ."  ;  ;  — 

Five-Slory   Addition   for  New 
,  Vo     <  01  G**r  Co.  Plant 

J:lo''   .  .0J''       Syracuse,  n.  Y.,  May  16 — The  New 
39  oo    —1.66      Process  Gear  Co.  is  rushing  plana  of  new 
'*  factory  building  to  be  240  feet 
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long  by  75  feet  wide  giving  90,000  ad- 
ditional square  feet  of  floorapace.  This 
is  expected  to  be  completed  October  1. 
This  is  in  addition  to  the  new  four-story 
building  at  present  under  construction. 

For  the  first  4  months  of  1915  the  com- 
pany's business  has  increased  50  per 
cent-,  and  there  is  on  order  machinery 
totaling  in  value  $160,000  for  installation 
in  the  new  buildings. 

Ford  to  Double  Kansas  City  Plant 
Kansas  City,  Mo.,  May  19 — The  Ford 
Motor  Co.  will  double  its  assembling 
plant  here.  To  the  present  three-story 
77  by  420-foot  plant  there  will  be  added 
a  three-story  building  400  by  120.  The 
cost  is  estimated  at  $250,000. 

Ford  Plant  for  Winnipeg 
Winnipeg,  Man.,  May  14—  Work  will 
be  commenced  immediately  on  the  erec- 
tion of  an  assembly  plant  here  for  the 
Ford  Motor  Co.  The  new  factory  will 
cost  upward  of  $250,000,  and  the  site  is 
admirably  situated,  having  track  facility 
for  shipping  purposes,  which  will  allow 
of  the  rapid  movement  of  raw  material 
and  finished  cars.  The  new  plant  will  be 
four  stories  in  height 

Pickling  Buys  Dunlap  Wheel  Plant 

Long  Island  City,  May  14 — The  Fick- 
ling  Enameling  Corp.,  this  city,  has  pur- 
chased the  enameling  plant  of  the  Dun- 
lap  Wire  Wheel  Co.,  located  in  Long 
Island  City.  This  plant  is  one  of  the 
best  and  most  up-to-date  plants  for 
enameling  wire  wheels  in  the  country. 
The  corporation  is  prepared  to  continue 
the  service  supplied  by  the  Dunlap  com- 
pany. 


Further  Declines  in 
Securities 

Wild  Rumors  and  President's 
Message  to  Germany  Affect 
Market — Few  Gains 

New  York  City,  May  16— Wild  ru- 
mors again  had  their  deadly  effect  on 
security  prices  this  week.  A  violent  col- 
lapse occurred  when  word  was  passed 
around  that  President  Wilson  had  been 
assassinated.  During  the  decline  certain 
interests  responsible  for  the  rumor  took 
advantage  and  cleaned  up  a  tidy  sum  of 
money.  The  stock  exchange  authorities 
have  ordered  an  investigation,  having 
thus  far  traced  the  report  to  Pittsburgh. 

After  the  facts  of  this  rumor  were 
known  the  market  picked  up,  prices 
seeming  to  gather  strength  as  time  went 
on  until  finally  the  entire  market  de- 
veloped a  substantial  rally,  until  Friday 
morning,  when  President  Wilson's  note 
to  Germany  was  made  public.  The  mar- 
ket seemed  to  interpret  it  most  seriously 
and  prices  immediately  began  to  melt 
away  and  steadily  dropped  to  the  lowest 
recent  figures. 

The  predictions  that  Germany  would 
return  a  favorable  reply  influenced  ex- 
tensive short  covering,  which  appeared  to 
be  the  chief  source  of  the  buying  on 
Saturday. 

A  few  tire  and  motor  issues  closed  with 
gains.  Firestone  common  rose  5  points 
while  that  of  Kelly-Springfield  rose  15 
points,  the  largest  gain  for  the  week. 
International  Motor  common  rose  2  1-2 
points  and  its  preferred  rose  6  points. 


Packard  preferred  rose  4  1-2  points. 
Chalmers  preferred  rose  1  point  The 
drops  ranged  from  1  to  19  points. 

Detroit  securities  were  a  little 
stronger  last  week,  the  gains  ranging 
from  1  to  5  1-4  points.  Packard  common 
rose  5  1-4  points  and  its  preferred  rose 
1  point;  Continental  common  rose  5 
points  while  the  preferred  rose  1  1-2; 
Chalmers  preferred  rose  2  points. 

Dispose*  of  Lyons-Atlas  Interests 

Indian  atoms,  Ini>.,  May  16— J.  W. 
Lyons,  who  was  succeeded  by  E.  H.  Pam- 
pell  in  the  presidency  of  the  Lyons-At- 
las Co.,  has  disposed  of  his  interest  in 
that  concern.  Mr.  Pampell  is  a  Rock 
Island  man. 

Pope  Co.  Not  Insolvent 
Hartford,  Conn.,  May  15 — Creditors 
of  the  Pope  Mfg.  Co.  can  take  a  grain  of 
hope  from  the  statements  of  Arthur  L. 
Shipman,  associate  counsel  for  Receiver 
George  Pope,  made  in  superior  court  Fri- 
day. To  a  direct  question  asked  by 
Judge  Burpee,  Mr.  Shipman  said  that 
the  concern  is  not  insolvent.  Up  to  the 
present  time  the  receiver  has  paid  45  per 
cent  on  claims  to  creditors. 

Charles  A.  Persons,  one  of  the  re- 
ceivers of  the  company  in  Massachusetts, 
said:  "The  company's  business  and  con- 
dition in  this  state  is.  we  think,  in  a 
very  healthy  state. 

"February  shipments  were  $72,272; 
March,  $135,024;  and  April,  $148,464. 
As  receivers  we  started  with  no  cash,  and 
now  have  $177,000  on  hand-  On  April  30 
our  bills  payable  amounted  to  $31,512, 
while  our  receivables,  after  reserve  and 
suspense,  were  $384,740." 


Ajax-Gricb  Rubber  Co.,  com   

\i«    Rubber   Co.,  pfd  

Aluminum  Cmmn  pfd    

J.  I  Caae.  pfd  

Chalmera  Molar  Company,  com  

rhalmrri  Motor  Company,  pfd  

Klectric  Storage  Battery  Co   

Kire*tone  Tire  A  Rubber  Co.,  cum .  . 

Fireatone  Tire  ft  Rubber  Co  pfd  

General  Motors  Company,  com........ 

Oneral  Motors  O-mpany,  pfd   

B.  F.  Goodrich  Company,  com   

B.  F.  Goodrich  Company,  pfd   

Goodyear  Tire  A  Rubber  Co.,  com.... 

Goodyear  Tire  ft  Rubber  Co..  pfd  

'.ray  A  Davit,  Int.,  pfd  

International  Motor  Co.,  com   

International   Motor  Co.,   pfd.  ....... 

Kelly-Springfield  Tire  Co.,  com  

tvelly-Sprincnrld  Tire  Co,,  lit  pfd.  . 
KellySprinirnrld  Tire  Co.,  2nd  pfd  . 

Maxwell  Motor  Company,  com.  

Maxwell  Motor  Company,  tat  pfd.... 

Maxwell  Motor  Company.  2nd  pfd  

Miller  Rubber  Company,  com  

Miller   Rubber  Company,  pfd  

New  Departure  Mf«.  Co..  com  

New  Departure  Mff.  Co.,  pfd  

Packard  Motor  Car  Co.,  com. 
Motor  Car  Co.,  p'  ' 
Motor  Car  Co.. 


Packard  Motor  Car  Co.,  pfd.. 
PeerleM  Motor  Car  Co..  com. 

Motor  Car  Co.,  pfd. 


Rubber  Co.,  com.. 
Rubber   Co.,  pfd  


^•o**Moto 

•Reo    Motor   Car  Company 

Spl.tdorf  Electric  Co.,  pfd  

Stewart-Warner  Speed  Corp.,  com.. 
Stewart  Warner   Speed.   Corp.,  pfd. 
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Sw.net.ir.   T.rc   ft    Rul.be.   Co   .     60  65 

Texaa  Company    140  141 
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ir    S    Ruhher  Co,  pfd   102W  1027a 

Vacuum  Oil  Company   ...    .  115  119 

While   Company,    pfd   107  110 

Willys  Oyrrland    Co  .    com     48  52 

Wilr, a-Overland    Co.    pfd   88  92 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT 

ACTIVE  STOCKS 

Chalmers  Motor  Co.,  com   92 

Chalmrri  Motor  Co.,  pfd   90J4  93 

Continental  Motor  Co.,  com   150  180 

Continental  Motor  Co.,  pfd..   80 

General  Motori  Co..  com   8354  8454 

'General   Motori  Co.,   pfd   92  9354 

Maxwell  Motor  Co.,  com   1054  I1J4 

Maxwell  Motor  Co,  1m  pfd   42V$  4154 

Maxwell  Motor  Co.,  2nd  pfd   17  18 

Packard  Motor  Car  Co..  com   10J 

Packard  Motor  Car  Co.,  pfd   9754 

•Reo    Motor  Car  Co   28 M 

•Reo  Motor  Truck  Co   9«  105? 

Studebaker    Corp.,  com  

Studebaker   Corp.  pfd...  

INACTIVE  STOCKS 

•Atlaa   Drop   Forge   Co   21 

Ford  Motor  Co.  of  Canada   5J5 

Reiser  Wheel  Co   19J 

•W  K.  Prudden  Co   21 

Re«al  Motor  Car  Co,  pfd   35 

BONDS 

General  Motori.  note*  «'»,  1915   101  102 

Packard    Motor   Co     S'l.    1916   95  9854 

-Pur  value  »I0,  all  other.  8100  par  T.lue. 
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Maxwell    Wins  at 
Columbus 

Endicott  Covers  100  Miles  in 
1 :38 :28  2-5 — Rickenbacher 
Stars  First  Day 

CuLLMBfs.  O.,  May  17.  — One  of  the 
most  successful  race  meetings  ever  held 
in  Columbus  took  place  nt  the  Colum- 
bus Driving  Park  May  15  and  1»>.  The 
weather  was  favorable,  and  the  crowd 
on  Sunday  was  the  largest  that  ever  at- 
tended an  automobile  race  in  the  Buck- 
eye capital.  It  is  announced  that  about 
18,000  attended. 

The  feature  of  the  meeting  was  the 
100-mile  race,  in  which  eleven  cars 
started.  This  race  was  won  by  Endi- 
cott  in  a  Maxwell  in  1  hour  38  min- 
utes and  28  2-5  seconds.  He  finished 
only  10  seconds  ahead  of  Hearne  in  a 
Case,  who  had  closely  pursued  him  from 
the  eightieth  mile.  Endicott  did  not 
stop  at  all  during  the  race,  and  nego- 
tiated the  last  25  miles  with  a  bad  front 
outside  tire  and  the  last  15  miles  with 
two  tires  about  ready  to  collapse.  For 
the  last  15  miles  it  was  a  question  if 
the  tires  would  hold  out,  as  those  on  the 
Case  driven  by  Hearne  were  good. 
Hearne  stopped  only  once,  in  the  sev- 
enty-seventh lap  to  adjust  his  clutch, 
and  in  so  doing  lost  the  lead  which  he 
had  maintained  from  the  seventeenth 
lap. 

Two  accidents  occurred  during  the 
race,  but  luckily  none  were  serious. 
Rickenbacher,  driving  a  Maxwell,  took 
the  lead  from  the  start  and  was  almost 
a  lap  ahead  on  the  seventeenth  mile 
when  his  right  front  tire  blew  out  and 
he  went  through  the  fence.  He,  as  well 
as  his  mechanician,  escaped  injury. 

Gotof.  driving  a  National,  went 
through  the  fence  about  the  same  place 
on  the  twenty-ninth  lap  and  also  es- 
caped injury.  Oisbrow,  driving  a  Case, 
went  out  on  the  forty-fourth  lap  be- 
cause of  a  broken  valve.  Milton,  driv- 
ing a  Mercer,  had  considerable  trouble 
with  his  transmission,  and  Tidmarsh, 
with  the  Great  Western,  also  had  trouble. 
At  the  finish  eight  cars  were  still  in  the 
running,  though  all  but  five  were  really 
out  of  the  race. 

l-ouis  Disbrow,  while  driving  his  Sim- 
plex Zip  in   an  exhibition   mile,  went 


through  the  fence  after  breaking  his 
right  front  axle,  but  like  the  other  two 
escaped  injury.    He  was  driving  alone. 

Rickenbacher  Winn  25-Mile 

During  the  first  day's  racing  the 
feature  was  the  25-mile  minor  sweep- 
stakes and  consolation  race.  There  were 
eight  starters  in  this  event,  which  was 
won  by  Rickenbacher  in  a  Maxwell  In 
2M  minutes  and  18  ,)-5  seconds.  Hearne, 
in  a  Case,  was  second,  and  Raimey,  in  a 
Case,  was  third. 

Some  interest  was  stirred  up  in  the 
match  race  between  Disbrow  in  his  "Jay 
Eye  See"  and  Rickenbacher  In  his 
"Blitzen  Benz."  This  was  scheduled  for 
the  first  day.  but  Rickenbacher  entered 
under  protest  because  of  a  broken  mag- 
neto. He  tried  to  have  the  magneto  re- 
paired and  started  the  second  day,  but 
was  bested  by  Disbrow  in  1:04  2-5. 
Rickenbacher's  car  did  not  run  well. 

In  the  5-mile  free-for-all  final  heat 
Raimey,  in  a  Case,  won,  with  Hearne,  in 
a  Case,  second  and  Disbrow,  in  a  Sim- 
plex Zip,  third.    The  time  was  4:58  3-5. 

In  the  Australian  pursuit  race  Endi- 
cott won  on  the  seventh  lap  by  passing 
Brown  in  a  Chalmers,  Jennings  in  a 
Keeton  and  Tidmarsh's  Great  Western. 

In  the  exhibition  performances  Dis- 
brow in  his  "Jay  Eye  See"  covered  a 
mile  in  52  1-5,  while  Rickenbacher  went 
the  distance  in  the  "Blitzen  Benz"  in 
M  'i-5. 

In  the  team  match  race  between  the 
Maxwell  and  the  Case  teams,  Hearne  in 
a  Case  covered  the  5  miles  in  4:55  2-5, 
with  Raimey  in  a  Case  second  in  4:55  4-5 
and  Endicott  in  a  Maxwell  third  in  -1:56. 

There  were  six  starters  in  the  5-mile 
consolation  race,  which  was  won  by  Tid- 
marsh in  the  Great  Western  in  5:11.1-5. 
Clarke  in  a  Tornado  was  second  and 
Gotof's  National  third. 

Chicago     Automobile     Club  To 
Handle    Speedway  Race 

Chicago,  Iu...  May  14  — By  a  contract 
signed  today  by  President  J.  T.  Brown 
of  the  Chicago  Automobile  Club  and 
David  F.  Reid,  president  of  the  Speed- 
way Park  Assn.,  the  C.  A.  C.  is  given 
complete  control  of  the  first  500-mile  race 
to  be  held  on  Chicago's  new  speedway 
June  19.  The  contract  provides  that  the 
club  shall  have  "absolute  and  exclusive 
control  of  the  track,  pits,  judges'  stand 
and    appurtenances    thereto    and  all 


Tabic  of  Results  in  Columbus  100-Mile  Race 

CM                                             I>llvrr  0  -H  .10     411     SO     AO     70     HO  'XI  I'll!  Time 

M.-vrll  F.nnirnti    4  3  3      3     }     2     2     I  I  I— 1:3*  % 

«W   Hr».tir    3  I  I      I      1      1      1      -  -  2—1:3*  > 

I  U..-.U    Sperul   Krmirdy    7  7  >•      A             ■>      .1      J  3  3 

Tit  r,.l,li.                                ..<  Urle   1  4  4        4       4       4        4        4  4  4 

C«M   «««*«    6  6  5      »      <       *      5       1  »  S 

<  I\.i1nirr«    ......         ....  Humm    9  n  *      1      x      A      A      6  A  t. 

Ctrat  WeMrrn                T»lni»«»h     .    *  *  7      7      7     7      7      7  7  7 

«"»«*   nnnrvt)    .1  2  1     2     2     out,  broken  »»!»«. 

Menret  ...                    Milton    II  m  out,  dro|>o*o  dHveabaft. 

Kalnml      Uotof  ..    10  5  out,  went  through  fence. 

■Unwell   RirkenbM  her   1  out,  wnl  through  fence. 


parties  working  thereon  or  therein  on  the 
10th  day  of  June  and  in  the  preliminary 
practice  for  the  race."  The  local  club  is 
to  receive  for  this  service  $1,000. 

Guarantee  of  the  purse  of  $54,000,  the 
largest  ever  offered  for  a  motoring;  event, 
is  provided  by  the  stipulation  that  it  be 
placed  in  the  hands  of  the  referee  4  days 
prior  to  the  race.  The  contract  also  calls 
for  the  completion  of  the  track  by  June 
5.  According  to  the  contractor,  the  sur- 
face will  be  ready  for  practice  by- 
June  1. 

Arrangements  with  the  speedway  are 
similar  to  those  under  which  the  C.  A.  C. 
conducts  the  annual  Elgin  road  races. 
The  club  is  to  provide  all  officials. 

Work  Starts  on  Twin  City  Speed- 
way— Race  in  October 

Minneapolis,  Minn.,  May  15 — Work 
was  begun  on  the  Speedway  of  the  Twin 
City  Motor  Speedway  Co.,  Fort  Snelling. 
The  first  sod  was  turned  by  Mayor  Winn 
Powers,  of  St.  Paul.  Representatives 
were  present  from  the  Minneapolis  Civic 
&  Commerce  Assn.  and  the  St.  Paul  As- 
sociation of  Commerce.  The  contractors 
will  move  200,000  cubic  yards  of  dirt  at 
a  cost  of  about  $.10,000.  Two  million 
feet  of  dimension  timber  has  been  ordered 
and  50,000  barrels  of  concrete.  The 
track  is  to  be  completed  by  August  15. 
The  first  race  is  planned  for  the  first 
Saturday  in  October.  A  Twin-City  500- 
mile  classic  will  be  run  annually,  and 
another  race  for  July  4.  191fi,  and  there- 
after each  year. 

$12,000  for  Hamlin.-  Races 

Minneapolis,  Minn..  May  15— For 
the  2-day  automobile  races  at  the  State 
Fair  grounds  at  Hamlinc  between  Min- 
neapolis and  St.  Paul  next  fall,  a  purse 
of  $12,000  has  been  voted  by  the  direc- 
tors. The  races  will  he  September  8  and 
11.  Supervisor  Charles  Patterson  and 
Superintendent  J.  R.  Hickey  will  attend 
the  Indianapolis  race  to  interest  drivers. 
The  program  will  be  made  for  a  150  or 
200-mile  race.  The  track  is  a  1-mile  dirt 
oval.  It  has  been  rented  to  J.  A.  Sloan 
and  E.  A.  Moross  for  a  race  June  26. 
The  race  is  to  be  under  auspices  of  the 
International  Contest  Assn. 

Rules  for  Yellowstone  Tours? 

Washington.  D.  C,  May  18— The  pos- 
sibility of  horses  taking  fright  at  the 
sight  of  automobiles  in  Yellowstone 
Park  when  it  is  opened  to  motor  traffic 
on  August  1.  has  brought  out  a  plan, 
worked  out  by  Colonel  Brett.  U.  S.  A., 
the  superintendent  of  the  park,  which 
will  give  entrance  to  the  park  during 
certain  hours  to  automobiles  alone,  and 
during  certain  hours  to  horse-drawn  ve- 
hicles alone.  All  traffic  must  be  in  one 
direction— opposite  to  the  hands  of  the 
clock. 
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New  Jitney  Assn.  Is 
International 

Headquarters  at  Kansas  City- 
Insurance  Plan  Approved 
-Officers  Elected 

Kansas  City,  Mo..  May  14 — Fixing 
permanent  headquarters  at  this  city  and 
electing  as  its  officers  men  who  live  in 
this  vicinity,  the  first  International  Jit- 
ney Assn.  convention  was  brought  to  a 
close  by  a  resolution  thanking  the  Amer- 
ican Federation  of  Labor  for  indispens- 
able assistance.  The  place  of  the  next 
annual  convention  is  to  be  submitted  to  a 
majority  referendum  on  February  1. 

The  convention  recognized  three  break- 
ers ahead — legislation  and  danger  of  the 
disintegration  of  the  association  and  the 
operating  costs  of  jitney  buses  which  is 
a  very  indeterminate  factor. 

A  temporary  committee  on  legislation 
reported  that  it  was  opposed  to  any  dras- 
tic regulation  at  this  time  and  proposed 


a  wait  until  regulation  could  be  intel- 
ligent.   This  was  approved. 

There  was  enthusiasm  and  comrade- 
ship among  the  members,  several  of 
whom  represented  several  associations. 
The  backing  of  trade  unionism  hus  given 
the  association  most  of  its  confidence  and 
the  closing  resolution  required  that  all 
purchases  by  the  association  should  bear 
the  union  label,  wherever  possible.  It 
was  voted  to  make  the  organization  in- 
ternational in  order  to  admit  Canadian 
operators. 

To  Study  Operating  Coot* 

Operating  costs  are  to  be  studied  by 
the  committee  on  equipment  and  good 
roads  and  bulletins  sent  to  the  members. 
The  convention  hopes  to  get  rates  on 
supplies  by  giving  its  endorsement  to 
certain  commodities.  Applications  for 
associate  memberships  have  been  made 
by  the  Highland  Body  Co.,  Cincinnati. 
O. ;  Gramm  Motor  Truck  Co.,  Lima,  0., 
and  the  Pennsylvania  Rubber  Co.,  Jean- 
net  te.  Pa. 

W.  H.  Miller,  chairman  of  a  temporary 


committee  on  insurance,  reported  that 
several  different  plans  of  insurance  had 
been  studied,  and  recommended,  without 
prejudice  to  the  others,  the  National  In- 
demnity Exchange  which  will  ask  the 
state  of  Missouri  for  a  charter  when  the 
new  insurance  laws  go  into  effect  on 
June  18. 

The  indemnity  exchange  has  a  mutual 
or  lodge  plan  and  will  issue  separate 
policies  for  fire  and  theft,  public  and 
passenger  liability,  property  damage  and 
collision  insurance.  It  is  said  that  the 
cost,  which  will  be  figured  on  a  horse- 
power rate,  will  be  from  50  t©  75  per 
cent,  less  thun  that  charged  by  old  line 
companies. 

A  National  Organizer 

Local  jitney  associations  are  to  be  ad- 
mitted to  membership  on  payment  of  $10 
fee  and  25  cents  initial  membership  fee 
for  each  car  in  each  local  association  and 
10  cents  per  month  per  car.  Single  mem- 
berships arc  $2  down  and  $1  per  year. 

As  soon  as  money  comes  into  the  treas- 
ury, a  national  organizer  is  to  be  en- 


Entries  Vary  Greatly  in  Displacement 

(tWirirW  from  /MU/r  SS7  I 


there  are  two  individual  systems  used, 
one  with  a  plunger  pump  and  the  other 
with  a  rotary  gear  pump.  There  are  also 
two  independent  ignition  systems  with 
two  separate  Bosch  magnetos  and  two 
sets  of  sparkplugs.  All  the  bearings  ex- 
cept the  connecting-rods  and  wristpins 
are  ball  design.  The  carbureter  is  a 
Zenith,  and  the  tires  32  by  4  front  and 
33  by  4.5  rear  of  Nassau  make  on  Rudge- 
Whitworth  wire  wheels.  The  gear  ratio 
is  2.25  to  1  and  the  car  weight  is  stated 
to  be  1,750  pounds. 

First  Non-Stock  Stulz  Cars 

Most  of  the  details  of  the  Stutz  cars 
will  be  kept  a  secret  until  after  the  race. 
The  cars  are,  however,  different  from 
any  Stutzes  as  yet  made  and  are  inter- 
esting because  they  are  the  first  pure  rac- 
ing machines  as  yet  made  by  the  Stutz 
company.  All  three  will  be  alike.  They 
have  four-cylinder  block  motors  3  13-lti 
by  6.5  inches,  giving  just  a  little  over 
29(5  inches  piston  displacement.  The 
wheelbases  arc  103  inches  and  they  will 
be  equipped  with  Silvertown  cord  tires 
on  Houk  wheels. 

The  motors  have  sixteen  valves,  four 
to  a  cylinder.  The  camshaft  is  overhead 
and  the  valves  are  set  at  an  angle  in  the 
cylinder.  The  crankshaft  is  carried  on 
three  ball  bearings  and  the  motor  is  oiled 
by  a  combination  force  feed  system  which 
delivers  oil  independently  to  the  ball 
bearings  of  the  crankshaft  and  through 
the  hollow  shaft  itself  to  the  lower  con- 


necting rod  bearings.  The  piston*  are  a 
special  alloy  and  are  very  light,  giving 
a  motor  designed  for  high  speeds.  The 
best  efficiency  is  somewhere  in  the  neigh- 
borhood of  2,800  r.p.m. 

The  gearset  provides  three  speeds  and 
the  car  weight  is  2,150  pounds  with  oil 
in  the  motor  but  the  tanks  not  full.  The 
rear  system  is  a  duplicate  of  that  em- 
ployed on  the  regular  stock  Stutz  model. 
It  is  stated  that  this  new  Stutz  has  al- 
ready made  faster  time  than  the  fastest 
time  made  by  a  Stutz  car  in  the  race  of 
last  year. 

Cornelian  Smallest  Entry 

The  smallest  entry  in  the  race  is  the 
Cornelian.  This  car  has  a  piston  dis- 
placement of  only  117  cubic  inches,  a  little 
over  1-3  of  the  limit.  The  motor  is  a  four- 
cylinder  Sterling,  valve-in-head  design. 
2.875  by  4  inches  with  1.25-inch  valve. 
The  pistons  are  of  aluminum  alloy  and 
the  motor  is  said  to  be  capable  of  a  speed 
of  3,500  r.p.m.  A  flexible  rear  axle  with 
four  universals  is  one  feature,  two  trans- 
verse half  elliptic  springs  for  the  front 
suspension  is  another,  and  a  third  is  the 
use  of  a  single  steel  shell  to  form  the 
body  and  frame.  The  car  will  be  piloted 
by  Louis  Chevrolet. 

Mercedes  Overhauled 

Ralph  De  Palma's  Mercedes  has  been 
overhauled  completely  and  fitted  with  a 
new  body  at  the  Packard  factory.  It  also 
has  a  Packard  carbureter.    No  change  in 


the  engine  was  necessary  to  bring  it  to 
the  300  cubic  inch  limit,  as  it  always  has 
had  a  displacement  of  274  cubic  inches, 
its  dimensions  being  3  5-8  by  6  inches. 
The  horsepower  is  about  100,  and  the  car 
weighs  2,300  pounds  fitted  with  its  new 
body  and  ready  for  the  race.  The  body  is 
streamline  in  type,  and  the  wheelbasc  is 
110  inches. 

John  De  Palma's  Delage  is  the  ma- 
chine which  Rene  Thomas  drove  at  In- 
dianapolis last  year— the  winner.  Only, 
in  order  to  bring  it  within  the  300-inch 
limit,  the  National  company  is  overhaul- 
ing it  and  putting  in  smaller  cylinders. 
In  other  respects  it  is  without  change. 

The  Emden  is  one  of  the  dark  horses 
aH  regards  performance,  although  the 
specifications  covering  the  main  points 
have  been  announced.  The  car  is  entered 
by  its  builders,  the  Donaldson  Bros.,  and 
is  to  be  driven  by  Harry  Grant  Donald- 
son, with  one  of  his  brothers  as  mechan- 
ician. It  is  a  four-cylinder  design  with 
4  25  by  5.25  cylinders,  having  a  piston 
displacement  of  208  inches.  34  by  4  1-2 
Silvertown  cord  tires  are  used  on  Rudge- 
Whitworth  wire  wheels.  Ignition  is  by 
a  Bosch  double-distributor  magneto  and 
the  carhureter  is  a  Rayfield.  It  is  geared 
2  13-20  to  1. 

Many  of  the  entrants  are  keeping  their 
specifications  profoundly  secret.  The 
Sebring  car  to  be  driven  by  Joe  Cooper  is 
another  of  the  cars  of  which  little  or 
nothing  is  generally  known  and  the  Berg- 
dolls  are  likewise  enveloped  in  secrecy. 
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gaged  by  the  director*  and  sent  on  a  tour. 
Where  his  time  is  engaged  by  an  embryo 
local  association,  it  is  to  reimburse  the 
national  body. 

Several  interesting  statements  were 
made  in  addresses  to  the  convention. 
W.  H.  Miller,  president  of  the  Kansas 
City  Transportation  Co.,  said: 

"It  would  take  4.800  Fords  or  1,200 
large  buses  to  care  for  the  overflow 
from  our  jitneys  in  this  city  alone  today." 
He  went  on : 

"I  would  insist  that  all  operators  be 
required  to  take  a  physical  and  mental 
examination  in  order  that  we  have  only 
flt  drivers." 

Harry  G.  Kyle,  ex-police  judge  and  at- 
torney for  the  Kansas  City  Automobile 
Dealers'  Assn.  said:  "For  the  perma- 
nency of  your  service  I  would  recommend 
that  you  drive  all  the  time,  day  and 
night,  rain  and  shine.  I  notice  that  it 
is  hard  to  get  a  jitney  when  the  weather 
is  bad.  This  will  not  maintain  your 
popularity. 

Factories  to  Meet  Demand 

"In  my  discussions  with  automobile 
dealers  I  find  that  many  factories  are 
planning  extensively  on  a  big  jitney  de- 

'•Tulny  honest  opinion,  after  a  study 
of  the  jitney  situation,  that  there  will 
not  be  a  steel  rail  in  any  of  our  large 
cities  in  10  years  and  that  all  local  trans- 
portation will  be  by  motor." 

Officers  of  the  Association 

Officers  of  the  International  association 
arc:  Perry  T.  Allen,  Springfield,  Mo., 
attorney  for  the  Teamsters  and  Chauf- 
feurs' Union,  president;  E.  F.  Maxwell, 
manager  of  the  Topeka  Jitney  Co.,  To- 
peka,  Kansas,  vice-president;  E.  K. 
Carnes,  traffic  manager  of  the  Kansas 
City  Jitney  Assn.,  secretary-treasurer; 
Ross  B.  Gilully,  Kansas  City,  Mo.,  gen- 
eral counsel;  Dr.  Gordon  A.  Beedle,  Kan- 
sas City,  Mo.,  national  medical  adviser. 

The  board  of  directors  is  to  consist  o< 
president  and  vice-president  and  the 
chairman  of  three  standing  committees, 
as  follows: 

Ways  and  Means,  William  Haensler, 
secretary  of  the  Auto  Service  Assn.,  San 
Antonio,  Tex.;  Insurance,  Rex  Means,  St. 
Joseph,  Mo.;  Equipment  and  Good  Roads, 
C.  F.  Morphu,  manager  of  the  Kansas 
City  Transportation  Co.,  Kansas  City, 
Mo. 

Atlanta  to  New  York  City  by  Jitney 

ATLANTA.  Ga.,  May  13-Atlanta  to 
New  York  City  by  jitney  is  a  new  proj- 
ect about  to  be  started  by  local  promo- 
ters. This  line  will  reach  New  York 
City  by  way  of  Washington.  The  name 
jitney  will  be  used,  although  the  fares 
charged  will  be  the  same  as  those  now 
in  vogue  by  the  steam  or  trolley  lines 
running  parallel  to  the  jitney  route. 


The  promoters  intend  to  make  Atlanta 
the  hub  of  a  number  of  overland  jitney 
lines,  extending  northwest  to  link  up 
with  the  metropolis  of  the  Southeast, 
such  cities  as  Richmond,  Washington, 
Baltimore,  Philadelphia  and  New  York. 

The  first  lines  will  be  from  Atlanta 
to  Aiken,  S.  C,  on  the  northeast,  Mont- 
gomery, on  the  southwest,  and  Chat- 
tanooga on  the  northwest,  these  to  be 
initial  links  in  the  jitney  lines  to  New 
York  and  New  Orleans.  The  plan  is  to 
form  an  association,  each  member  oper- 
ating his  cars  over  a  specified  number 
of  miles,  constituting  one  link  in  the 
route.  Each  scheduled  car's  run  will  be 
about  25  miles. 

Jitneys  To  Be  Regulated  in  Texas 

Austin,  Tex,  May  14 — Jitneys  re- 
ceived a  severe  blow  on  May  5  when  the 
constitutionality  of  the  city  ordinance  of 
Fort  Worth  which  sought  to  regulate  the 
operation  of  jitneys,  was  upheld  by  the 
court  of  criminal  appeals.  This  opinion 
affects  the  operators  of  jitneys  all  over 
the  state. 

The  court  today,  in  an  opinion  by  pre- 
siding Judge  Prendergast,  held  cities 
have  a  perfect  right  to  regulate  the  op- 
eration of  jitneys  and  motor  buses.  The 
contention  of  the  applicant,  I.  W.  Sulli- 
van, who  was  convicted  in  the  corpora- 
tion court  of  the  violation  of  the  city  or- 
dinance of  Fort  Worth  regulating  jitneys, 
was  that  the  |10  fee  charged  jitneys  un- 
der the  ordinance  was  occupation  tax 
and  therefore  unconstitutional.  The 
court  held  it  was  a  license  fee.  The 
court  also  held  that  a  city  has  the  right 
to  prescribe  and  designate  the  routes 
over  which  jitneys  shall  be  operated  as 
provided  in  the  Fort  Worth  ordinance. 

Jitneys  Boom  in  Kansas  Cily 
Kansas  City,  Mo..  May  17— Jitney  bus 
service  in  Kansas  City  is  expanding  as 
rapidly  as  did  the  touring  car  service  at 
the  beginning  of  the  jitney  era.  The  Kan- 
sas City  Jitney  Transportation  Co.  is 
adding  to  its  number  of  cars  on  ita  routes, 
and  increasing  the  schedules.  The  Kan- 
sas City  Motor  Bus  Transportation  Co. 
has  been  organized  by  ten  individual 
owners  of  buses,  and  has  installed  a  serv- 
ice to  be  4-minute  at  rush  hours,  6  min- 
utes at  other  times,  between  the  down- 
town district  and  a  terminus  near  Elec- 
tric Park,  the  amusement  park  of  the 
city.  The  travel  will  be  almost  entirely 
over  boulevards. 

A  regular  motor  bus  service  is  in  oper- 
ation between  Kansas  City  and  Belton, 
Mo.,  2'J  miles.  A  bus  line  operates, 
three  round  trips  daily,  between  Park- 
ville,  11  miles,  and  Kansas  City.  An- 
other bus  has  just  been  put  on  a  rural 
route;  it  operates  between  Independence, 
Mo.,  and  Wellington,  Mo.,  '.la  miles,  and 
is  especially  useful  for  produce  delivery 
as  well  as  passenger  traffic. 


Rural  motor  bus  service  from  the  city 
received  a  demonstration  May  15,  when 
several  thousand  visitors  to  Longview, 
the  show  farm  of  R.  A.  Long,  millionaire 
lumberman,  used  that  means  of  trans- 
portation in  preference  to  the  railroad. 

Jitneys  Face  Arrest 

Seattle,  Wash.,  May  10 — Five  hun- 
dred and  fifty  operators  of  taxicaba  and 
jitney  buses  in  Seattle  are  in  danger  of 
arrest  for  running  automobiles  for  hire 
without  complying  with  the  new  Btate 
law  requiring  such  vehicles  to  be  covered 
with  bonds  in  the  sum  of  $2,500  as  pro- 
tection for  passengers  in  the  event  of  in- 
jury. Prosecutions  of  jitney  bus  opera- 
tors is  to  be  begun  at  once  by  Prosecuting 
Attorney  Alfred  H.  Lundin,  following 
the  conviction  of  the  Seattle  Taxicab  Co. 
in  the  Superior  Court  of  King  County  for 
having  carried  passengers  without  first 
having  obtained  a  bond,  as  prescribed  in 
the  newly  enacted  statute. 

May  Require  Franchise 
San  Diego,  Cau,  May  11 — Assembly- 
man Conrad  of  this  city  engineered  a 
bill  through  the  Senate  at  Sacramento 
without  opposition,  permitting;  cities  by 
ordinance  to  require  franchises  for  op- 
eration of  jitney  buses,  sight-seeing  mo- 
tor trucks  and  taxicabs. 

Akron  Trolley  Revenues  Affected 

Akron,  O.,  May  14-^Jitney  competi- 
tion will  probably  force  the  Northern 
Ohio  Traction  &  Light  Co.,  in  Akron,  to 
curtail  ita  service.  While  the  company 
had  expected  a  good  gain  in  street  rail- 
way earnings  owing  to  the  increased  in- 
dustrial activity  in  Akron,  the  receipts 
of  the  street  railway  lines  in  that  city 
for  April,  were  $7,000  below  those  for 
April,  1914.  and  substantially  all  of  this 
decrease  was  caused  by  the  competition 
of  the  jitneys. 

$5  to  $10,000  Bonds  in  Savannah 

Savannah,  Ga.,  Msy  14 — With  one 
important  change  the  ordinance  regulat- 
ing jitney  buses  has  been  passed  by  City- 
Council.  Instead  of  graduating  the  bor  d 
according  to  a  machine's  carrying  capac- 
ity, the  ordinance  was  amended  so  as  x> 
require  a  $5,000  bond  for  one  car  ard 
$10,000  bond  for  more  than  one  car  op- 
erated by  a  person  or  concern.  The  or- 
dinance, as  originally  drawn,  provided  a 
bond  for  $1,000  for  each  passenger 
capacity  of  s  csr.  with  s  maximum  bor  d 
of  $10,000. 

Jitney  Packs ge  Delivery 

St.  Lotus,  Mo..  May  3— Five-cent 
package  delivery  has  been  inaugurated 
here  by  some  of  the  jitney  bus  people. 
Packages  are  delivered  within  restricts 
zones  for  5  cents.  Packages  are  nat  i- 
rslly  restricted  ss  to  size  and  weight 
extra  charge  being  made  for  excess 
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Troy  Body'.  3-Story  Addition-The 
Troy  Manufacturing  Co.,  Troy.  O..  man- 
ufacturer of  automobile  bodies,  in  erect- 
ing a  three-story  addition  to  its  plant. 

FrankHns  3-Story  Addition-The  H. 
H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y., 
is  about  to  take  bids  on  a  three-story, 
56  by  80-foot  addition  to  its  automobile 
factory. 

Plughoff  Visit.  Overland  Plant-A.  D. 
Plughoff,  vice-president  of  the  J.  W. 
Leavitt  Co.,  San  Francisco,  Cal.,  and 
directing  Willys-Overland  sales  on  the 
Pacific  Coast,  spent  several  days  last 
week  at  the  Toledo  factory. 

Rubber  Plant  Goes  to  Barberton — The 
Chamber  of  Commerce  of  Barberton,  O., 
has  completed  negotiations  for  the  re- 
moval of  the  plant  of  the  People's  Rub- 
ber Co.  from  Akron  to  Barberton.  The 
old  plant  of  the  Summit  Rubber  Co.  will 
be  occupied  and  about  100  men  will  be 
employed. 

J-M  Subsidiary's  Plant  Burned — Sev- 
eral units  in  the  Lockport,  N.  Y.,  plant 
of  the  Fibre  Corporation  Co.  were  burned 
on  May  13  with  a  loss  of  $.100,000.  The 
Are  started  when  lightning  struck  one  of 
the  buildings  during  a  thunderstorm.  The 
company  is  a  subsidiary  of  the  H.  W. 
Co. 


Truck  Part  Order  to  Be  Repeated — 

The  Gramm-Bern stein  Co.,  Lima,  O.,  has 
received  orders  to  duplicate  at  once  a 
large  order  for  truck  parts  which  was 


being  shipped  to  England  on  the  Lusi- 
tania.  The  parts  were  to  complete  equip- 
ment of  trucks  which  had  been  shipped 
previously.  The  plant  started  on  the  or- 
der at  once. 

Republic  Rubber  to  Double  Shift— 
The  Republic  Rubber  Co.,  Youngstown, 
O.,  states  that  May  will  be  one  of  the 
biggest  months  in  the  plant's  history. 
Some  departments  are  on  double  shift. 
The  truck  tire  department  is  working 
overtime  on  a  big  foreign  order.  The 
automobile  tire  department  will  turn  out 
50  per  cent,  more  tires  this  month  than 
in  May,  1914. 

Victor  Rubber  to  Add— The  Victor 
Rubber  Co.,  Springfield,  O.,  will  erect 
another  building,  to  be  two  stories,  30 
by  108  feet.  It  will  be  erected  on  the 
ground  between  the  two  wings  of  the 
main  factory  building.  The  addition  will 
be  much  like  the  one  which  was  com- 
pleted a  few  weeks  ago.  Work  is  to  be 
started  at  once. 

Alco  Plant  Used  to  Mfr.  Shrapnel— 
The  big  plant  in  Providence,  R.  I.,  where 
Alco  cars  and  trucks  were  built  and 
which  has  been  idle  since  the  American 
Locomotive  Co.  discontinued  its  motor 
construction,  is  to  be  reopened  for  the 
making  of  brass  fuse  heads  for  shrapnel 
for  the  Allies.  Installation  of  new 
chinery  has  begun  and  it  will  give 
ployment  to  about  1,000  men. 

Tire  Plant  Moved  to  Mt.  Vernon— The 
plant  of  the  Motor  Tire  Re-Construction 


Co.  has  been  moved  from  the  outskirts 
of  Long  Island  City  to  Mt.  Vernon,  N.  Y., 
where  the  company  will  use  two  build- 
ings, one  being  100  by  60  feet,  two 
stories  high,  and  the  other  130  by  70, 
four  stories  high.  The  New  York  City 
offices  of  the  company  have  been  moved 
to  52  Vanderbilt  avenue,  in  the  Vander- 
bilt  Concourse  Bldg. 

To  Rebuild  Detroit  Auto  Daah  Plant- 
Within  about  48  hours  the  people  of  Mil- 
ford,  Mich.,  subscribed  $1,476.60  towards 
a  cash  fund  of  $1,500,  which  is  part  of 
the  conditions  under  which  the  plant  of 
the  Detroit  Auto  Dash  Co.  will  be  re- 
built. Expert;)  stated  that  to  replace  the 
bare  factory  building  it  would  require 
$4,564.  It  was  decided  that  during  5 
years  the  village  taxes  would  be  omitted. 
The  new  plant  is  to  be  ready  within  4 
or  5  weeks. 

Canadian  Ford  Breaks  Record — Two 
days  after  it  announced  to  its  men  that 
a  minimum  wage  of  $4  a  day  was  in  ef- 
fect, the  Ford  Motor  Co.  of  Canada,  Ltd.. 
Ford.  Ont-,  turned  out  a  record  produc- 
tion of  cars.  One  hundred  and  seventy- 
one  Ford  rars  were  built  and  shipped  on 
April  23.  The  best  previous  record  was 
made  on  April  13,  when  166  cars  were 
shipped  by  the  Ford  company.  The  1,700 

a  9-hour  day  up  till  April  21,  when  the 
wage  increase  was  announced  and  when 
the  hours  of  labor  were  shortened  to  an 
8-hour  day. 
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May  25-2S  New    York    City.  National 

Aasn.  of  Manufacturers' 
Convention  ;  Waldorf  Aa- 
Astoria. 

Ma>  27  Chicago,     111..  Sociability 

Run  of  Chicago  Motor 
Club  to  South  Bend.  Ind., 
H.  H.  Robinson. 

May  29  Indianapolis,  Ind.,  500-Mile 

Race.  Indianapolis  Motor 
Speedway. 

May  29  Philadelphia,     Pa..  Stone 

Harbor  Memorial  Day 
Run  from  Philadelphia. 

May  29-30  8eattle.      Wash..  Track 

Races :  Northwest  Auto- 
mobile Aaan. 

May  31  Newark.  N.  J.,  Track  Race. 

Olympic  Park.  Matty 
Matthews  Auto.  Racing 
Aaan. 

May  31  York.     Pa.,    Track  Race. 

York  Fair  Grounds,  York 
Motor  Club. 
'»n«  3  New  York  City.  1 1th  An- 
nual Automobile  Outing 
for  Orphans ;  Orphans 
Auto.  Day  Assn.  of  N.  Y. 
June  7-11  San    Francisco.   Cal.,  Na- 


June  ». 


»-ll  


Fair  Asm. 


June  11-12  Emngham.    111.    Hlllcltmb  Sept.... 

and  Fuel  Economy  Test. 

Salt   Creek   Hill.   Effing-      Sept.  C. . 

ham  Automobile  Club. 
June  12.  Brighton      Beach,     Track      Sept.  «. . 

Rare  ;  E.  A.  Mortwa 
June  14-1 7  Detroit,     Mich.,  Summer 

Meeting  of  the  Society  of 

Automobile  Engineers 

and   Start  of  Cruise  to 

Georgian  Bay. 
June  19  Chicago.      111..     500  -  Mile 

Race.  Chicago  Speedway.      Sept.  13  

July  3  Sioux    City,    la.,  300-Mile 

Race.  Sioux  City  Speed-      Sept  17-18. . . 

way  Aaan. 

July  4  Vlaalla.   Cal..   Road   Race:      Sept.  20-2S .  .  . 

Tulare   County  Automo- 
moblle  Aaan. 

July  4-5  Tacoma,  Wash.,  Road  Race.  Oct  

Taroma  Speedway  As»n. 
July  5  Omaha,     Neb.,  Speedway 

Races,     Omaha  Motor 

Speedway. 

Julys  Vlsalla.   Cat.,   Road    Race,      Oct.  1-2  

Tulare  Co.  Auto.  Aaan. 

•        Milwaukee.  Wia..  Indepen-      Oct.  2  

dent  Petroleum  Market- 
era'  Aaan.  of  the  U.  S.  ; 

1915  Convention  In  Mil-      Oct.  «-l«  

waukee. 

 San    Franclaoo,    Cat,  Trl- 

State  Good  Roads  Assn., 

Third  Annual  Convention.      Dec.  31  

.  Elgin,  III,  Road  Races. 

..Indianapolis,     Ind..     Fall      Jan.  22.  191S. 
Show,  Indiana  State  Fair. 


Aug.  2-3.  . 
Aug.  20-21. 


. .  .  Peoria.  111.,  Second  North- 
western Road  Congress. 
. .  Providence,  R.  L.  Speedway 
Race ;  F.  E.  Perkins. 

De'&it  IS.edw.-y 
ll-ice  ,    l^rtroll  tipeeciway 

Club 

..Hamltne,  Minn..  2-Day 
Meet  at  State  Fair 
Grounds  between  Minne- 
apolis and  St.  Paul,  State 

Fair. 

..Oakland,  Cat.,  Pan  Ameri- 
can Road  Congreaa. 

.  ..Peoria,  111..  Illinois  Garaga 
Owners'  A»an.  Convenllon. 

.  ..San  Francisco,  Cal.,  In- 
ternational Engineering 
Congress. 

...St.  I,out*.  Mo.,  Show,  For- 
est Park  Highlands,  St. 
I»uls  Automobile  Manu- 
facturers and  Dealers' 
Aaan. 

..Trenton.     N.     J..  Track 
Races :  Inter-State  Fair. 
.  .  New  York  City,  Sheepahead 
Bay     Motor  Speedway 
Track  Meet. 
. . .  New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
tral Palace. 
New     York    City.    Show ; 

Grand  Centrul  Palace. 
Chicago.    III.    Show;  Coll- 
li'  :   i  I 
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Gockenbach  Columbus  Fisk  Mgr.— The 

Fisk  Rubber  Co.  has  opened  a  branch  in 
Columbus,  O.,  located  at  20ti  East  Gay 
street  in  charge  of  H.  S.  Gockenbach  as 
manager. 

Sommerville  Rolls  Royce  Rep.  at  Ex- 
position— A.  G.  Sommerville  has  been 
named  special  representative  at  the  Pan- 
ama Pacific  International  Exposition  for 
the  Rolls  Royce,  Ltd.,  of  London. 

Kidder  Toledo  Goodrich  Mgr.-H.  W. 
L.  Kidder  has  been  appointed  manager 
of  the  B.  F.  Goodrich  Co.  brunch  in  To- 
ledo, O.,  succeeding  C.  W.  Wacker,  who 
has  been  promoted  to  the  Cleveland  ter- 
ritory. 

Hippie  N.  Y.  Mitchell  Sales  Mgr.— 
George  Hippie,  sales  manager  of  the  A. 
Elliott  Runney  Co.,  New  York  City,  for- 
mer distributor  for  the  Hudson  car,  has 
resigned  to  go  with  the  Carl  H.  Page 
Motors  Co.,  the  new  Mitchell  agency,  in 
the  capacity  of  general  sales 


Garage 

North  Platte  Garage  Destroyed— The 

Hinman  garage  at  North  Platte,  Neb., 
was  destroyed  by  fire  recently,  twenty 
automobiles  in  it  also  being  burned;  loss, 
$20,000  to  $30,000. 

St.  Louis  Fisk  in  New  Home— The 
Fisk  Rubber  Co.  has  become  installed  in 
its  new  home  in  St.  Louis,  Mo.,  with  an 
entirely  new  equipment  of  tire  and  vul- 
canizing machinery. 

New  California  Firestone  Branch— The 
Christensen  Auto  Supply  Co.,  Long  Beach, 
Cal.,  is  the  name  of  a  new  firm  which  is 
handling  the  Firestone  products.  P.  C. 
Christensen  heads  the  firm. 

Noncarbine  Opens  In  Boston — L.  W. 
Abbott,  New  England  representative  of 
Noncarbine,  has  just  opened  salesrooms 
in  Boston,  Mass.,  at  157  Massachusetts 
avenue,  leasing  a  section  of  the  quarters 
occupied  by  the  Auburn  agency. 

Woman  Garage  Proprietor — The  Wol- 
laston  Garage  at  tjuincy,  Mass.,  is  now 
being  conducted  by  a  woman.  Miss 
McCabc.  and  she  has  worked  out  a  novel 
way  to  advertise  it  by  having  flowers  of 
all  kinds  tastefully  planted  about  the 
place,  making  it  unusual  and  attractive. 

Large  Garage  for  Baltimore — Plans 
are  under  way  for  one  of  the  largest 
automobile  garages  south  of  New  York. 
It  will  be  built  for  William  J.  Tickner  & 
Sons,  Baltimore,  Md.  It  will  be  .'180  by 
240  feet,  thoroughly  equipped  and  large 
enough  to  care  for  at  least  150  machines. 
Day  and  night  service  will  be  arranged. 


Motor  Men  in  New  Roles 

Watt  Heads  N.  Y.  Swinehart  Branch— 

F.  1).  Watt,  formerly  manager  of  the 
Philadelphia,  Pa.,  branch  of  the  Swine- 
hart Tire  and  Rubber  Co.,  is  now  man- 
ager of  the  company's  New  York  City 
branch. 

Stoddard  Transferred — Harry  Stod- 
dard, who  represented  the  Simms  Mag- 
neto Co.  in  Detroit  has  been  transferred 
to  the  home  office  at  East  Orange,  N.  J., 
where  he  is  in  charge  of  the  sales  de- 
partment. 

Shaw   Heads   Boston  Scripps-Booth — 

The  Scripps-Booth  Co.  has  opened  sales- 
rooms in  Boston,  Mass.,  at  fil8  Common- 
wealth avenue,  with  A.  V.  Shaw,  for- 
merly with  the  Franklin  agency,  in 
charge  of  it. 

Parker  la  District  Manager — F.  G. 

Parker,  who  has  been  in  the  automobile 
field  in  Maine  several  years,  but  left 
some  time  ago  has  gone  back  to  Portland 
where  he  is  now  in  charge  of  the  Max- 
well Motor  Co. 

Haney  Heads  U.  S.  Tire  Branch— The 
United  States  Tire  Co.  has  opened  a 
branch  at  Manchester,  N.  H.,  at  1128-38 
Elm  street,  and  J.  P.  Haney,  who  has 
been  at  the  Boston  branch  has  been 
placed  in  charge. 

Mead  Heads  Stewart-Warner  in  Port- 
land—A speedometer  service  station, 
representing  the  Stewart-Warner  Speed- 
ometer Corp.  for  the  Northwest,  has  been 
opened  in  Portland,  Ore.,  at  333  Mead 
street,  with  C.  H.  Mead  as  manager. 

Riley  Resigns  from  Studebaker— N.  J. 
Riley,  assistant  treasurer  of  the  Stude- 
baker Corp.,  South  Bend,  Ind.,  has  re- 
signed, so  as  to  retire  from  active  busi- 
ness permanently.  Riley  has  been  an 
officer  of  the  company  for  more  than  20 


Skeetop    Returns    to    Boston — S.  A. 

Skeetop,  who  had  been  identified  with 
the  Lexington  line  in  Boston,  Mass.,  and 
later  in  Providence,  R.  I.,  has  returned 
to  Boston  to  become  manager  of  the 
H.  S.  Waite  Co.,  agent  for  the  Grant  car 
in  the  Bay  State. 

Holly  Mgr.  Boston  Garford — A.  S.  Hol- 
ly, until  recently  manager  of  the  J.  C. 
Tucker  Co.'s  Boston  branch,  handling  the 
Chase  trucks,  has  been  made  manager 
of  the  R.  E.  Taylor  Corp.,  that  handles 
the  Garford  line  in  New  England,  with 
headquarters  in  Boston,  Mass. 

Soule  Buys  Out  Branch — Arthur  Soule, 
formerly  of  Windham,  Me-  who  has  been 


located  at  the  Chicugo  agency  of  the 
Studebaker  for  the  past  5  years,  has  re- 
turned to  Portland,  Me.,  where  he  ha* 
bought  out  the  Studebaker  branch  lo- 
cated at  the  Central  Garage  on  Oak 


Wooler  Chandler 
— Ernest  Wooler,  who  came  over  to  the 
United  States  in  li»13  as  a  member  of 
the  Institution  of  Automobile  Engineers, 
to  take  up  a  position  as  designing  engi- 
neer with  the  Continental  Motor  Mfg. 
Co.,  Detroit,  has  resigned  to  take  a  sim 
ilnr  iwsition  with  the  Chandler  Motor 
Car  Co.,  Cleveland,  O. 

Fenstrrmacher  Overland  Distributor— 
S.  E.  Fenstermacher,  of  Berwin,  Pa., 
has  been  appointed  distributor  for 
Willys-Overland  cars  for  the  northeast 
em  district  of  Pennsylvania.  His  or- 
ganization will  be  known  as  the  Over- 
land-Berwick Co.,  of  Berwick,  Pa.  Mr 
Fenstermacher  has  been  an  Overland 
dealer  since  the  initial  year  of  the  Willys- 
Overland  car. 

Dealer 

Portland  Locomobile  Moves— The  home 
of  the  Locomobile  in  Portland,  Ore.,  has 
been  removed  to  490  Burnside  street. 

New  Mohawk  Tire  Agents — The  South- 
ern Motors  Co.,  Louisville,  Ky. ;  the  Scan- 
Ion  Auto  Tire  &  Supply  Co.,  Rochester. 
N.  Y.;  The  Erie  Supply  Co.,  Toledo,  O.; 
W.  J.  Holliday  Co..  Indianapolis.  Ind.. 
and  the  Utica  Cycle  Co.,  Utica,  N.  Y.. 
have  recently  taken  on  the  distributor'; 
proposition  for  Mohawk  tires. 

Packard's  New  Chicago  Addition— A 
five-story  fireproof  reinforced  concrete 
service  station  building  is  to  be  erected 
at  2336-40  Indiana  avenue  for  the  occu- 
pancy of  the  Packard  Motor  Car  Co- 
Chicago,  III.  The  building  will  occupy 
70  by  loO  feet,  and  will  cost  in  the  neigh- 
borhood of  $125,000,  and  will  be  com- 
pleted by  October  1. 

New  Ford  Service  Station  in  Hartford 
—The  Elmer  Automobile  Co.  has  pur- 
chased the  Palace  automobile  station  at 
348  Trumhull  street,  Hartford,  Conn. 
This  property  is  occupied  by  the  Palace 
Auto  Service  Co..  Mitchell  and  Oldsmo 
bile  representatives.  Mr.  Elmer  plans  to 
convert  the  big  garage,  one  of  the  very 
first  in  this  city,  into  a  Ford  service 
station.  The  Palace  company  will  con- 
tinue to  occupy  the  front  of  the  buildinp 
The  Elmer  company  does  the  larsrc«t 
business  of  any  of  the  local  concerns, 
having  the  Ford  in  five  counties  of  the 
state. 
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To  Buyers  of  Sixes 

We  urfe  you  to  cumine  all  th*  Sim. 

r«i«l  way  lo  tell  you  an  Overland. 
Price  (omnlcred,  ihr  Overland  Sil  u  i«|»tmi      »»r«}  |»Kn'      *l  hat 

— b»U«r  look* — mar*  graceful  linn 
— the  longe    «tked  Um 

— th*  moat     -to-date  45  horacpower  m  bloc  molar 

— rt  (ire*  u    notl  nriiblr  performance 

— it  ndn  th<  mootheat 

— it  more  comfortably  aeatr  •even  aduHa 
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Ft*  theae  practical  advantage*  ofone  you  abould  fat  mm  Overland 
Sii  in  preference  to  any  other. 

Ore/ar  yourw  nam. 

Catdtagum  on  reu  uci  f .    Pleate  eaVmr  Ompt.  77*. 

"M«ai  >»  ii-  a  a-" 

The  Willys-O  vorland  Company,  Toledo 
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Invest  $19.90  In  Plugs  and 

Make  Big,  Profitable  Sales 
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EM1L  GROSSMAN 
M'PG  CO.,  INC. 

Bush  Terminal 
Model  Factory  No.  20 


s  BROOKLYN 

^  NEW  YORK  CtTY 

\  U.S.  A. 

'■■  \ 
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through  this  Cabinet  leased 
free  to  Garages,  Repair 
Shops  and  Supply  Dealers 

It  covers  the  spark  plug  field  like  a 
blanket — it  gives  you  the  whole  spark  plug 
business  in  a  nutshell. 

It  contains  an  assortment  of  50  RED 
HEADS  —  Standard  plugs  for  all  leading 
cars  —  Ford,  Overland,  Reo,  Maxwell, 
Studebaker,  Buick,  Chalmers,  Hudson,  etc  , 
also  Big  Boy  plugs  for  high  powered  cars 
and  tractors. 

As  soon  as  you  put  in  a  Display  Cabinet 
you  will  feel  the  power  of  RED  HEAD 
advertising — it  connects  you  with  the  RED 
HEAD  publicity  campaign  running  in  the 
Saturday  Evening  Post,  farm  papers,  and 
medical  and  motoring  magazines. 

The  display  sells  for  you — the  alphabet 

ual  car  and  engine  index  thinks  for  you 
tells  you  the  size  and  type  of  plug  require! 
— and  the  right  plug  is  in  the  cabinet.  No 
time  lost — no  sales  lost. 

With  the  Cabinet  you  will  receive  a  full 
assortment  of  advertising  matter,  attrac- 
tive window  display  material,  street  signs, 
indoor  signs,  etc. — in  fact  the  Cabinet  will 
put  you  on  the  RED  HEAD  map. 

Buy  the  Cabinet  that  fits  your  business:  No 
50  contains  50  plugs— your  cost  $19.90;  No.  100 
contains  100  plugs,  including  higher  priced  types— 
vour  cost  $44.48. 

Place  your  order  at  once  through  your  jobber 
or  direct.    Use  this  coupon. 


(lvL\£jt1ead     Bifif  BoV 

The  |>lug  that — 

Puts  the  "Punch"  into  the  Motor 

Takes  the  "Kick"  out  of  the  Motorist. 

The  Ping  that  the  Willys-Overland  Co.  has 
adopted  a*  exclusive  equipment  for  Willys 
Knight  cars. 

Over  100,000  sold  in  the  first  three  months 
without  a  line  of  advertising. 

It's  a  big  plug— big  porcelain,  big  steel  bush- 
ing, big  shell— three  tiring  points — and  guar- 
anteed forever.    $1.00  for  all  sizes 
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Twenty -two  Cars  Qualify  for 

500-Mile  Race 


Wilcox  in  New  Stutz  Qualifies  at  98.9  M.  P.  H— Mercers 
and  Porter-Knights  Withdrawn — Cornelian,  Smallest 
Car  in  Race,  Qualifies  First  Day — Many  New  Drivers 


INDIANAPOLIS,  IND., 
Motor  Speedway  Official 
Stand— May  24 — Spe- 
cial Telegram — Speed  quali- 
fying trials  for  the  fifth  an- 
nual 500-mile  Speedway  race 
were  completed  today  at  5:30 
and  the  twenty-two  cars  to 
start  in  Saturday's  race 
were  definitely  known.  The 
trials  to  select  which  of  the 
forty  cars  entered  would 
qualify  were  scheduled  for 
Thursday,  Friday  and  Satur- 
day of  last  week,  but  owing 
to  inclement  weather  and 
lack  of  preparedness  on  the 
part  of  several  entrants,  the 
qualifying  time  was  extended 
for  2  days. 

Instead  of  thirty  starters, 
as  a  year  ago,  probably  only 
twenty-two  will  start,  many 
of  the  forty  entered  being 
eliminated  by  mechanical 
troubles  and  others  failing  to 
make  the  required  speed  of 
80  miles  per  hour  for  one  lap 
of  the  2  1-2  mile  Speedway. 

During  today  many  elimi- 
nations took  place.  The 
team  of  three  new  Mercer 
racers  withdrew  as  two  of 
them    broke  connecting-rods 
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By  David  Beecroft 


Cars  Which  Qualified 


Car  Driver 

Stutz   Wilcox  

Mercedes  R.  I)e  Pnlma. 

Peugeot   Rest  a   

Stutz   Cooper   

Slutz   Anderson   . . . 


Time 
..1:31.0 
..1:31.3 
...1:31.4 
.1:33.0 
...1:33.4 


Sunbeam    Corpora  to   1:34.0 

Sunbeam   OldHetd   1:36.0 

Peugeot  Burman   1:37.4 

Kleinart   Klein   1:39.8 

Peugeot    Lecain   1:40.6 

Duesenberg   Alley   1:40.0 

Sunbeam   Grant   1 :40.8 

Duesenberg   O'Donnell   1:41.2 

Peugeot   Babcock   1:41.4 

Sebring   Cooper   1 :45.4 

Maxwell   Carlson   1:47.0 

Maxwell   Orr   1:47.8 

Duesenberg   Mulford   1:48.8 

Maxwell   Kirkenbacher   1:49.8 

Mais   Mais   1:49.8 

Cino-Purcell   Cox   1:50.4 

Cornelian   Boyer   1:51.0 


M.P.H. 
98.9 
98.6 
98.5 
96.75 
96.4 
95.1 
93.75 
92.4 
90.2 
89.5 
90. 
89.25 
89.0 
88.9 
85.5 
84.1 
83.5 
82.7 
82.0 
82.0 
81.5 
81.1 
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and  tore  holes  in  the  cylinder 
castings  and  crankcases. 
The  cars  were  new,  some  of 
them  having  done  scarcely 
100  miles  before  reaching  the 
Speedway.  The  company 
was  not  able  to  get  the  de- 
sired steel  for  the  rods. 

There  was  also  keen  dis- 
appointment when  none  of 
the  team  of  three  Porter- 
Knight  s  1  e  e  v  e-v  a  1  v  e  cars 
qualified,  due  to  piston  ring* 
breaking.  The  cars  were  late 
in  reaching  the  Speedway 
and  did  not  have  time  to  work 
the  new  motors  in.  New  pis- 
ton rings  were  made,  but 
failed  to  reach  here  in  time. 

This  year's  field  of  starters 
gives  promise  of  cutting  last 
year's  record  of  82.47  miles 
per  hour.  While  Boil  lot's 
Peugeot's  qualifying  record 
of  a  lap  at  99.85  miles  per 
hour  was  not  bettered  or  even 
equalled,  there  is  this  year  a 
group  of  five  or  six  cars 
faster  than  the  same  number 
of  leaders  a  year  ago.  First 
honors  go  to  Howard  Wilcox 
in  one  of  the  new  sixteen- 
valve  Stutz  cars  who  made 
the  lap  in  1.31,  a  speed  of 
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98.9  miles  per  hour,  the  second  fastest 
circuit  ever  made  on  the  Speedway. 
This  mark,  made  Sunday  afternoon  be- 
fore an  attendance  of  7,500,  was  the 
most  popular  event  of  the  5  days 
(riven  over  to  qualifying  work. 

Mercedes  Second 

(  lose  behind  the  Stutz  came  Ralph 
l>e  Palma  in  the  Grand  Prize  Mer- 
cedes that  won  in  France  a  year  ugo 
and  captured  the  two  Elfin  road  races 
last  fall,  be  I'alma's  time  was  1:31.:'. 
only  .'MO  of  a  second  slower  than  Wil- 
cox, and  at  a  speed  of  !•*.*'>  miles  per 
hour.  I>c  Palma  made  his  lap  on 
Saturday.  He  did  not  make  an  ad- 
ditional trial  at  the  Stutz  record. 
Each  car  in  qualifying  had  three  trials 
if  needed.  De  Palma  took  two.  in 
1:31.7  and  1:31.3. 

De  Palma  had  but  a  narrow  margin 
on  second  place  as  Resta  sent  his 
Peugeot  around  in  1:31.4,  just  1-10  of 
a  second  slower  than  De  Palma.  Resta 
drove  the  track  well,  but  shut  off  on  all 
four  turns,  whereas  De  Palma  did  not 
shut  off  on  any  of  them.  Resta's  car 
was  designed  to  carry  two  extra  tires 
on  the  rear  for  road  racing  and  on  the 
Speedway  without  these  the  rear  is  a 
little  light  and  skids  on  the  turns. 

Fourth  and  fifth  places  were  taker, 
by  the  other  two  Stutz  cars  driven  by 
Karl  Cooper  and  Gil  Anderson.  Cooper 
made  his  best  lap  in  1 :33.  a  speed  of 
9»>.75  miles  per  hour,  and  Anderson's 
time  of  1:33.4  was  at  a  pace  of  96.4 
miles  per  hour.  The  work  of  these 
Stutz  cars  qualifying  in  the  first  five 
cars,  is  one  of  the  best  qualifying  per- 
formances, and  stands  as  a  record.  The 
Stutz  company  set  out  in  a  businesslike 
way  to  build  new  designs  to  meet  the 
300  cubic  inch  requirements  and  have 
made  good.  The  cars  were  completed 
early  and  have  been  well  worn  in. 

Sunbeam  Sixth 

Porporato,  a  new  foreign  driver,  put 
his  Sunbeam  into  sixth  place  in  1 :34.ti, 
a  pace  of  95.1  miles  per  hour.  Burman 
landed  his  Peugeot  in  seventh  in  1:37.4 
or  92.4  miles  per  hour.  Eighth  place 
was  taken  by  Klein  in  Kleinart  at 
1:39.8  or  miles  per  hour.  Ninth 

place  was  taken  by  Tom  Alley  in  a 
Duesenberg  in  1.40  flat,  a  pace  of  90 
miles  per  hour.  The  Duesenberg  team 
was  late  in  reaching  the  track,  but  was 
whipped  into  shape  in  remarkahly  quick 
time.  These  were  the  only  cars  to 
qualify  at  a  speed  of  «J0  miles  per  hour 
or  higher.  East  year  eight  cars  quali- 
fied at  90  or  better  as  compared  with 
nine  this  year.  East  year  the  motors 
were  450  cubic  inches  or  under  and  this 
year  they  are  300  inches  or  under.  The 
small  motors  have  shown  up  better 
than  was  expected. 

Oldrield    qualified    the    Bugatti  in 
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First  Ten  Cars  in  1914 

Car  Driver  M.P.H. 

Delage   Thomas   82.47 

Peugeot   Duray   80.99 

Delage   Guyot   80.20 

Peugeot   Goux   79.49 

Stutz   Oldfield   78.14 

Excelsior   (  hristiaens   77.44 

Sunbeam   Grant   75.68 

Braver  Bullet.. .  Kerne  74.82 

Maxwell   Carlson   70.97 

Duesenberg  ....  Rickenbacher  <0.83 


First  Ten  Cars  in  1913 

Car  Driver  M.P.H. 

Peugrol   Goux   75.94 

Mercer    W  ishart   73.49 

Stutz   Merz   73.39 

Sunbeam   Guyot   70.92 

Mercedes   Pilrtte   68.14 

Grey  Fox  Wilcox   67.65 

Mercedes   Mulford   66.95 

Case   Disbrow   66.79 

Mason   Haupl   63.47 

Tulsa   Clark   62.99 
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First  Ten  Cars  in  1912 

Car  Driver  M.P.H. 

National  Dawson   78.7 

Fiat   TeUlaff   76.6 

Mrrcrr   Hughrs   76.3 

Stutz   Merz   76.0 

Schacht  Endicott   73.3 

Stutz   Zcngel   73.0 

White   Jenkins   72.7 

Lozirr   Hramr   71.4 

National   Wilcox   69.6 

Knox   Mulford   56.2 
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First  Ten  Cars  in  1911 

Car  Driver  M.P.H. 

Marmon   Harroun   74.8 

Lozirr  Mulford   74.28 

Fiat   Brown   72.7 

Mercedes   Wish  art   72.6 

Marmon   Dawson   72.3 

Simplex   De  Palma   71.0 

National   Merz   70.3 

Amplex   Turner  68.9 

Knox  Belcher   68.3 

Jackson  Cobr   67.9 
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1:50.4,  a  speed  of  81.5  miles  per  hour, 
but  later  when  warming  up  for  a 
record  trial,  burned  out  a  connecting- 
rod  which  destroyed  the  side  of  the 
crankcase  and  the  car  was  withdrawn. 

Emden  Withdrawn 

The  Emden  entry  from  Iowa  made  a 
lap  in  1  :42,  or  80.3  miles  per  hour,  but 
the  driver,  due  to  lack  of  racing  ex 
perience,  was  not  permitted  to  drive  anil 
the  entry  was  withdrawn. 

1 1  was  hoped  that  the  Deluge  entry 
driven  by  John  De  Palma,  a  liroth.-i 
of  Ralph,  would  qualify  which  it  did  in 
1:43.4  or  87.25  miles  per  hour  on  hi- 
first  trial.  When  taking  his  second 
trial  on  Sunday  afternoon  he  skidded 
entering  the  homestretch  and  struck 
the  inside  wall,  breaking  the  front  end 
of  the  frame  but  not  seriously  injuring 
the  driver  or  mechanic;  the  car 
skidded  on  the  curve  and  after  turning 
around  twice,  rolled  three  times,  with- 
out damaging  the  motor,  gearset  or 
transmission  parts. 

The  three  Mercers  did  not  have  much 
opportunity  for  practice.  Only  one  of 
them  came  out  to  qualify.  It  was 
driven  by  Ruckstell  and  made  its  lap  in 
1  : 47.4  or  84.(5  miles  per  hour. 

One  of  the  best  qualifying  perform- 
ances was  that  of  the  Cornelian  with 
its  tiny  motor  of  llfi  cubic  inches  and 
weighing  less  than  1,000  pounds 
Driven  by  Boyer  it  made  the  2  1-2  mile 
lap,  in  1:51  or  81.1  miles  per  hour  and 
was  the  first  car  to  qualify,  taking  its 
trial  on  Thursday  May  20,  the  only  car 
to  take  the  trials  on  the  opening  day. 

Although  three  Bergdoll  cars  were 
entered  only  one  reached  the  Speedway. 
It  arrived  before  noon  today  and  in  its 
trials  failed  to  qualify,  making  but 
75.95  miles  per  hour.  It  was  driven  by 
Willie  Haupt,  who  has  had  a  long  ex- 
perience in  racing  but  who  was  unable 
to  get  the  motor  to  fire  regularly,  miss- 
ing all  the  way  around  the  circuit. 

Four  Peugeots  were  entered,  one  be- 
ing named  as  a  Burman  special.  As  it 
was  a  Peugeot  design,  but  with  cylinder 
castings  made  in  an  American  factorv. 
it  was  ruled  to  be  a  Peugeot  entry.  This 
meant  that  three  fastest  only  would  be 
allowed  to  start.  Two  of  these  cars  are 
larger  than  the  other  two,  Resta  and 
Burman  driving  them.  It  was  a  tight 
between  Babcock  and  Lecain  driving 
the  smaller  two,  to  see  which  would 
qualify.   Babcock  first  qualified. 

I.ecain  in  his  second  trial,  made  th» 
lap  nearly  a  second  better  than  Babcock 
and  qualified  in  1 :40.G  or  K'J.5  miles 
per  hour.  This  Peugeot  is  183  cubic 
inches  as  compared  with  274  cubic 
inches  in  the  cars  of  Resta  and  Bur- 
man. In  their  second  trials  began  the 
battle  for  positions  in  the  front  line  of 
starters  on  race  day.  it  being  considered 
a  big  advantage  to  get  in  the  front  line 
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The  battle  for  positions  in  the  second  line  of  starters  was 
also  a  spirited  one.  The  Bergdoll's  best  time  was  1 :58.5  or 
considerably  above  1:52.25  which  is  the  lap  time  for  an  HO 
mile  average.  Devore  in  one  of  the  Porter-Knights  made  the 
lap  in  l:5:t.7,  or  a  little  under  the  80  mile  an  hour  gait. 

Many  old  faces  in  500-mile  races  will  be  missing  Saturday 
and  not  a  single  winner  of  any  of  the  four  previous  race* 
will  be  driving.  Ray  Harroun.  the  fir  at  winner,  is  managing 
the  Maxwell  team  but  is  not  doing  any  driving.  Joe  Dawson, 
second  winner,  will  witness  this  year's  race  from  the  pits. 
Goux  and  Thomas,  winners  in  UtlH  and  11114,  are  in  the  war 
at  present.  There  are  other  old  faces  missing  this  year  in- 
cluding Caleb  Bragg,  Totsslaff,  Knipper,  Charles  Meiz  and 
many  foreigners  who  have  been  such  factors  for  the  last  2 
years. 

There  are  new  drivers  on  every  hand,  some  from  Kurope 
and  many  from  America.  Rcsta,  who  recently  won  th_- 
Vanderbilt  and  Grand  Prize,  is  a  real  contender.  Porporato. 
handling  a  Sunbeam,  has  had  a  long  driving  experience 
abroad. 

In  the  American  field  are  Tom  Alley  and  E.  U'Donnell  both 
driving  Ducsenbergs  and  who  rode  as  mechanics  last  year. 
Other  new  names  are  Babcock  in  a  Peugeot,  Boyer  in  Cor- 
nelian. Cooper  in  Sebring,  Mais  in  the  Mais,  and  Cox  in  the 
Cino-Purcell. 

Four  countries  are  represented  in  this  year's  race,  America, 
England,  France  and  Germany,  as  compared  with  six  in  last 
year's  race,  Italy  and  Belgium  not  being  represented  this 
year.  Germany  has  one  Mercedes,  France  has  three  Peugeots 
and  England  has  three  Sunbeams,  a  total  of  seven. 

America  is  represented  by  fifteen  starters  representing 
eight  makes.  Such  American  names  as  Marmon,  National 
and  Mercer,  so  long  associate!  with  600-mile  races,  are  absent 
StuU.  Maxwell,  and  Duesenberg  are  the  three  teams  repre- 
senting American  factories. 

Oldfield  Drives  Sunbeam 

After  Barney  Oldheld's  Bugatti  was  out  with  a  broken 
crankcase,  Barney  was  heard  to  say,  "Well,  I  will  watch  the 
r«ice  from  the  Grandstand."  These  plans  were  later  on  upset. 
Today  he  signed  to  drive  a  Sunbeam,  the  one  to  be  driven  by 


Graham,  an  English  driver.  Graham  had  qualified  the  car 
at  1:4:1  and  Barney  in  his  first  trial  cut  this  to  l:3t»,  and  so 
greatly  bettered  his  starting  position. 

Fast  Time  Promised 

Saturday's  start  gives  promise  of  being  one  of  the  fastest 
ever  seen  on  the  Speedway.  In  the  front  row  will  be  four  of 
the  fastest  cars  in  the  land,  two  Stutz  cars,  a  Mercedes,  and 
a  Peugeot,  piloted  by  such  experts  as  Wilcox,  Cooper,  De 
Palma,  and  Resta.  Behind  these  will  come  a  second  line  of 
equally  stellar  racers,  Anderson  in  a  Stutz,  Porporato  in  a 
Sunbeam,  Oldtield  in  a  Sunbeam,  and  Burman  in  a  Peugeot. 

Today  the  American  car  record  for  the  500-miles  is  held  by 
the  National,  made  in  11H2.  when  Dawson  averaged  78.7 
miles  per  hour.  In  l'JDt  the  fastest  American  was  Wishart  in 
a  Mercer  who  averaged  7:i.-l'.>.  Last  year  Barney  Oldfield  put 
the  American  mark  at  78.15  with  a  Stutz.  A  new  American 
record  is  looked  for  this  week, 

A  protest  was  lodged  with  the  Contest  Board  this  afternoon 
by  the  Peugeot  Import  Co.  against  a  decision  made  by  the 
referee  requiring  Burman's  entry  to  start  as  a  Peugeot. 

Burman's  car  was  originally  a  Peugeot,  but  as  several 
parts  have  been  replaced  during  the  last  year,  the  Peugeot 
people  believe  that  under  the  rules  it  should  be  entered  as  a 
Burman  Special  rather  than  a  Peugeot.  The  apparent  reason 
for  the  appeal  from  the  referee's  decision  is  that  by  classing 
Burman's  entry  as  a  Peugeot,  one  of  the  four  Peugeots  en- 
tered was  not  allowed  to  start,  the  A.  A.  A.  rules  only  allow- 
ing three  cars  of  any  one  make  to  start. 

Under  this  same  ruling  only  the  three  fastest  of  the  four 
Sunbeams  entered  will  be  allowed  to  start.  The  same  also 
applies  to  the  Harroun  special,  in  reality  a  Maxwell,  and 
which  was  only  allowed  to  start  as  a  Maxwell.  This  made 
four  Maxwell  entries. 

The  Deusenberg  entries  which  were  late  to  reach  the  Speed- 
way made  good  in  their  early  qualification.  Alley  set  the 
qualifying  pace  for  his  team  at  tK)  miles  per  hour.  O'Donnell 
was  next  at  89  and  Mulford  who  reached  the  Speedway  this 
morning,  put  the  third  over  at  a  speed  of  82.7  miles  per 
hour.  Mulford  had  entered  a  car  of  his  own  make  but  it  was 
not  shipped  from  Brooklyn  as  it  was  not  ready  for  the  race. 


That  Qualified  for  the  500-Mile  International  S 
the  Indianapolis  Speedway,  Decoration  Day 
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Valve-in-Head    Motor  Supreme 

Close  Similarity  Marks  Many  Cars  Entered  for  500- 
Mile  Race  —  Multiple  Valves  Are  Common  —  Bail- 
Bearing  Motors  on  Many  Cars — Gear  Ratios  Lower 

By  A.  Ludlow  Clayden 


UNLESS  one  of  the  little  known  cars  should  dhow  up  in 
a  most  unexpected  and  unlikely  way  it  is  safe  to  pre- 
dict that  the  first  ten  cars  to  finish  the  Indianapolis 
Speedway  contest  will  have  motors  that  are  very  much  alike 
externally.  There  is  not  much  variation  in  (rear  ratio  among 
those  which  are  expected  to  take  a  place  in  the  prize  list,  so 
there  is  little  to  choose  in  the  number  of  explosions  per 
minute  of  each  motor,  which  means  that  high  explosion 
pressure  and  small  windage  ought  to  be  the  deciding  factor. 

It  is  not  far  from  the  truth  to  say  that  the  coming  race  will 
be  one  of  acceleration,  a  test  of  the  power  of  the  cars  to  get 
away  from  80  miles  an  hour  up  to  100,  for  there  will  not  be 
many  that  can  do  the  whole  circuit  on  open  throttle.  The 
least  sluggishness  in  getting  away  as  the  straightaways  are 
entered  is  liable  to  put  a  car  out  of  the  first  bunch  and  this 
means  that  weight  has  a  good  deal  to  do  with  it.  Still  the 
main  thing  is  to  have  as  powerful  an  explosion  as  possible 
and  it  is  to  this  end  that  we  find  the  predominance  of  over- 
head valves,  multiple  valves  and  huge  intake  and  exhaust 
pipes  and  manifolds. 

Motors  All  One  Family 

Among  the  less  known  cars  there  are  exceptions,  but  all 
the  names  which  are  household  words  to  the  speedway  en- 
thusiast denote  cars  with  overhead  valve  motors  and  most  of 
these  are  multiple  valve  types,  too.  That  is  they  have  three, 
or  usually,  four  valves  per  cylinder.  The  purpose  of  this  is 
to  give  the  maximum  of  opening  with  the  minimum  lift  of 
valve  and  weight  thereof.    For  elimination  of  weight  in  the 


Carbureter  tilt*  of  the  Maxwell  motor,  ehowlng  vertical  thaft  and 
camaha't  drive  for  overhead  valvca 


valve  system  and  to  obtain  the  greatest  possible  rapidity  of 
action  the  majority  of  the  new  cars  have  their  camshafts 
overhead.  Some  have  one  and  some  have  two,  and  there  are 
all  sorts  of  ways  of  driving  the  camshaft  in  use.  Some  have 
the  valves  set  at  an  angle,  Peugeot  fashion,  in  a  V-shaped 
combustion  chamber;  others  have  them  flat,  with  the  stems 
vertical  in  an  enlarged  cylinder  head.  Some  operate  the 
valves  almost  direct  from  the  cams;  others  have  rockers. 
But  to  a  man  with  only  a  little  mechanical  knowledge  the 
whole  leading  bunch  are  wonderfully  similar. 

Chassis  Not  Novel 

These  overhead  valve  motors  are  a  new  feature  for  racing 
in  America,  not  because  they  have  not  been  used  before,  but 
because  never  before  has  there  been  so  many  different  cars 
using  the  same  general  scheme  in  conjunction  with  all  the 
other  kinks  of  high  speed  motor  work  which  have  been  learned 
from  other  kinds  of  racing  engines.  In  the  chassis,  however 
we  find  little  that  is  abnormal  and  practically  nothing  that  is 
new. 

The  Stutz  team  of  three  cars  is  in  accordance  with  up-to- 
date  racing  science.  There  are  four  valves  per  cylinder  oper- 
ated by  rockers  from  a  single  central  camshaft  which  is  driven 
by  spur  gearing  at  the  front  end.  Ball  bearings  are  used  for 
the  crankshaft,  three  in  number,  and  the  pistons  are  of  a 
light  aluminum  alloy.  Very  considerable  secrecy  has  been 
observed  concerning  this  new  Stutz  racing  machine,  but 
there  is  a  well  accredited  rumor  to  the  effect  that  the  motor  is 
made  by  the  Wisconsin  company.  In  appearance  the  engine 
bears  a  strong  resemblance  to  the  Mercedes,  having  the  same 
sort  of  camshaft  case  with  a  good  deal  of  bronze  work  in  it, 
and  the  aluminum  casing  for  the  train  of  spur  gears  at  the 
front  end  looks  very  small  as  compared  with  Peugeot  prac- 
tice. Doubtless  because  there  is  only  one  camshaft  to  drive 
instead  of  two. 

The  bodies  of  these  cars  are  very  narrow  and  the  radiators 
appear  to  be  deeper  than  usual,  so  presumably  the  amount  of 
water  carried  is  greater  than  that  used  for  most  cars  on  the 
speedway.  Needless  to  say,  the  cooling  circulation  is  forced 
by  a  large  water  pump,  since  thermo-syphon  systems  are  not 
up  to  the  arduous  work  of  a  long  race. 

The  Stutz  chassis  follows  normal  lines  and  is  mainly  con- 
spicuous for  absence  of  small  rods  and  levers.  Although  it 
has  no  regular  streamline  tail  the  radiator,  hood  and  cowl  are 
shaped  to  offer  the  minimum  of  resistance,  and  a  large  dual 
tank  for  gasoline  and  oil  offers  flat  sides  and  a  rounded  top 
to  carry  the  draft  away  over  the  stern. 

Thoroughly  American  Cars 

It  is  noteworthy  that  this  thoroughly  American  job  is  also 
using  an  entirely  American  carbureter  in  the  Stromberg:  in 
fact  it  is  only  the  Bosch  ignition  that  owes  anything  to  for- 
eign business  interests  and  in  this  case  the  foreign  nature  is 
overcome  by  American  manufacture.  Probably  the  Stutzes 
rank  high  in  the  estimation  of  qualified  judges  of  "form" 
and  they  arc  expected  to  give  a  very  good  account  of  them- 
selves on  the  great  day. 
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a  the  cars  Ufchtrn* 
ln         n  sections  of  hi„i,  ?S  18  Ruined  mainly  by  the 
use  of  s«>al1     g  preferred  v      ensile  alloy  steels,  but  in  the 
Maxwells  it  *»  «  to  employ  larger  masses  of  light 

alloy*.  Of  ecu r  /  c°ntain  many  fine  steel  portions  but 
their  main  characteristic.  l8  the  ^  rf  ^ 

Maxwell  Has  V  P«Rn»  ''-MM),  t  a 

The  Maxwell  motor  has  overhead  valves,  of  course,  but  they 
are  not  inclined,  standing  vertical  with  the  stems  upward. 
There  are  four  per  cylinder  and  they  arc  operated  by  rockers 
from  a  single  central  camshaft,  the  valves  being  staggered 
so  as  to  make  room  for  enough  cams. 

A  peculiarity  of  the  motor  for  these  days  is  that  there 
is  no  external  flywheel  unless  the  clutch  be  counted  as  such, 
since  the  crankshaft  is  a  counterbalanced  structure  in  which 
cranks  and  flywheels  are  combined.  This  has  been  used 
before  for  Maxwell  motors  but  hitherto  the  crankshaft  was 
all  one  piece,  whereas  it  is  now  divided  in  the  middle  to  allow 
the  mounting  of  a  central  ball  bearing.  The  rear  portion 
of  this  compound  crankshaft  has  a  splined  end  which  slips 
into  a  corresponding  female  socket  inside  the  center  ball 
bearing.  Each  flywheel  portion  has  counterweights  to  bal- 
ance the  crankpins  and  the  rotating  parts  of  the  connecting 
rods. 

For  the  pistons  an  aluminum  alloy  is  employed  the  weight 
being  thereby  cut  to  15  ounces  as  against  about  2  pounds  for 
cast  iron  of  similar  dimensions;  the  particular  metal  used 
being  Magnalium.  For  other  parts  such  as  brake  spiders 
and  brackets  the  choice  has  been  Macadamite,  another  alloy 
of  great  strength  and  low  specific  gravity. 

Lubrication  is  cared  for  by  two  independent  systems,  the 
simplest  being  a  splash  one  purely.  This  is  intended  only 
for  emergency  and  is  under  the  control  of  the  mechanic.  The 
main  system  on  which  most  reliance  is  placed  consists  of  a 
low  pressure  force  feed  taken  to  each  of  the  main  ball  bear- 
ings the  overflow  thence  being  caught  inside  sheet  metal 
disks  of  flat  cup  form  bolted  against  the  balance  weight  or 
flywheel  masses.  Oil  is  thrown  centrifugally  to  the  limits 
allowed  by  these  inverted  saucers  and  conducted  through 
holes  in  the  crankpins  to  the  connecting-rod  bearings. 

Maxwell  is  alone  in  using  skew  or  helical  gearing  for 
driving  the  overhead  camshaft  instead  of  a  spur  gear  train 
or  bevel  gearing. 

A  well-known  motor  appears  on  almost  half  the  other 
American  entries  excepting  the  small  jobs,  this  being  the 


Oe  Palma'e  Mereedee:  Intake  aide  showing  Packard  carbureter. 
It  la  aald  that  the  adoption  of  this  carbureter  haa  clipped  aeveral 
eeconda  from  the  time  required  to  make  a  lap  of  the  2.5-mlle 
Indianapolla  apeedway,  while  there  le  no  trouble  In  the  way  of 
popping  and  backfiring  when  ehuttlng  the  car  down  on  the  turna 
besides  inerearlg  the  power  of  the  motor  for  long-distance  work 


Mercedea  eahauat  aide;  note  vertical  ahaft  at  rear  and  one  of  two 
magnetos  driven  by  a  croaa  ahaft 


Side  and  end  seml-aectlonal  views  of  the  Oueaenberg  motors,  bringing  out  peculiarities  of  construction 
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Left  and  right  view  of  Peugeot  motor*  which  are  expected  by  many  to  ihow  up  well  In  thu  year'*  race 


Duesenberg.  This  engine  is  the  only  example  of  specialized 
racing  motor  manufacture  in  the  world  and  is  fairly  well 
known.  The  latest  models  were  described  in  The  Auto- 
mobile dated  February  11,  page  272,  so  it  is  not  necessary 
to  do  more  than  outline  them  here.  The  overhead  valves,  two 
per  cylinder,  are  arranged  horizontally  and  along  one  side 
of  the  cylinder  block,  while  the  camshaft  is  situated  in  the 
usual  position  in  the  crankcase.  Instead  of  using  long  push 
rods  and  short  rockers  as  has  been  done  in  the  French  Delage 
motor  of  similar  idea,  Duescnberg  uses  very  long  rockers 
with  the  upper  ends  bearing  against  the  valves  and  the  lower 
extremities  against  the  cams.  This  makes  a  very  neat  look- 
ing motor  and  many  cars  using  this  engine  have  shown  high 
speed  capabilities. 

The  lubrication  is  duplex  with  a  pump  forcing  in  oil  in 
excess  of  the  requirements  of  the  motor  and  a  second  pump 
to  remove  the  surplus  and  return  it  to  a  tank  where  it  can 
cool.  Incidentally  this  is  becoming  a  regular  racing  practice 
since  the  importance  of  a  steady  supply  of  cool  oil  was 
realized. 

A  particularly  interesting  small  car  because  it  is  so  small 
is  the  Cornelian.  This  has  a  Sterling  motor  of  a  paltry  1K> 
cubic  inch  displacement  and  yet  can  lap  at  over  80  miles  an 
hour  owing  to  the  negligible  weight  and  windage  of  the  tiny 
machine. 

It  has  no  frame  at  all  as  the  sheet  steel  body  acts  as  frame 
as  well,  and  still  more  extraordinary,  it  has  no  axles.  This 
sounds  an  impossibility,  but  is  explained  by  the  spring  system 
which  replaces  the  axle  proper.  At  the  rear  there  are  three 
springs  placed  transversely  one  above  and  two  below  and  the 
extremities  of  these  springs  are  linked  to  brackets  which 
carry  the  rear  road  wheels.  The  transmission  is  fixed  to  the 
frame-body  and  drives  to  the  road  wheels  by  two  universal 
shafts  after  the  fashion  of  the  old  De  Dion  cars. 

For  the  front  axle  a  similar  construction  is  used  only 
without  the  driving  shafts,  of  course,  and  the  car  is  steered 
by  link  rods  and  chains  attached  to  a  small  drum  which  is 
keyed  to  the  foot  of  the  steering  column. 

For  motor  the  Sterling  of  standard  type  has  been  bored  out 
a  little  and  the  valve  gear  has  been  tuned  up;  also  there  is  a 
duplex  exhaust  branch,  but  the  alterations  arc  surprisingly 
small  when  the  remarkable  speed  it  considered.  The  total 
weight  is  given  as  !»!(i  pounds  only.  Of  course  the  car  is  not 
expected  to  come  in  a  winner,  but  if  it  completes  the  course  it 
will  be  a  vindication  of  many  original  principles  for  light  car 
design. 

Kuropean  t'arti  Important 

Two  cars  stand  out  foremost  among  the  European  entry, 
Ralph   De    Palma's   Mercedes  and   Resta's  Peugeot.  Both 


Valve  mechanism  of  Peugeot  on  the  left,  and  Sunbeam  on  the 
right.  Both  arc  characterlatlc  racing  construction*.  The  Peugeot 
type,  a*  may  be  Ken  In  the  illustration.  I*  *et  at  an  angle,  while 
the  Sunbeam  construction  I*  vertically  mounted 


Side  view  of  the  Sunbeam  motor  which  Involve*  many  unlaue 
features  of  design.  Note  two  carbureter*,  an  unuaual  construction 
with  a  four  cylinder  motor 
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•he  b*8t  l^at  G«fm 
represent  *f      t0  <jate  .         "any  an(j  France  respectively 

h»ve  ever  don  ^  ^  n  are  capBble  of  huge  speed  and 
both  are  in  B"»  "*  al  ^lass  men.  The  rest,  the  smaller 

PeuRMt*  and  1  vx/*8'  **ave  not  tne  mechanical  interest 

of  these  leading  '  ™e  know  the  cars  and  look  rather  to 
see  «tet  the  mf  t  can  do  with  them 

The  Mercedes  is  the  one  which  Wagner  drove  to  second 
place  in  the  French  grand 

Prix  last  year  at  Lyons.  It  has 
a  most  original  motor  in  that  the  separate  cylinders  are  steel 
forginirs  with  the  water  jackets  of  sheet  steel  welded  on. 
There  are  four  valves  overhead,  operated  by  a  single  cen- 
trally located  overhead  camshaft,  rockers  being  contained  in 
a  bronze  camshaft  casing.  The  drive  for  this  shaft  i>  I ■  y 
bevel  gear  and  is  located  at  the  rear  end  of  the  motor,  while 
the  bearings  arc  plain  and  not  ball.  It  contains  almost  every 
possible  feature  of  an  overhead  valve  motor,  which  the 
Peugeot  engineers  discarded  as  not  good. 

Since  this  car  was  dealt  with  fully  in  THE  Al'Tii.MoKlU*. 
just  ufter  the  French  race  last  July,  there  is  no  need  to 
repeat  much  about  it  as  it  has  been  changed  in  carbureter 
only,  now  having  a  Packard  standard  type  in  place  of  the 
original  Mercedes.  It  is  understood  that  this  change  has  cut 
some  two  or  three  seconds  off  the  possible  lap  time  on  the 
Speedway  and  onlookers  can  observe  that  there  is  no  mis- 
firing or  popping  when  the  throttle  is  shut  off  for  the  turns  as 
is  common  with  many  racing  carbureters.  Despite  the  pres- 
ence of  an  air  valve,  which  is  supposed  generally  to  be  bitd 
for  high  speed  work,  the  Packard  carbureter  certainly  works 
wonderfully  well. 

The  car  now  has  a  new  body  with  u  square  section  tail,  this 
having  been  built  in  Detroit  to  surround  the  gasoline  tank 
behind   the  seats.     A   particularly  striking  feature  is  the 


Sunbeam   six   motor  which   will   b«   driven   by  Grant 


MerccCes 

the  d 


features,  above  ahowing  the  rear  axle  construction  with 
uplex  bevel  geara.  and  below,  the  double  cone  clutch 


Intake  aide  or  sterling  motor  uaed  in  the  Cornelian,  smallest  car 
In  the  race 


absolute  steadiness  of  the  front  wheels  when  the  car  is 
traveling  over  100  miles  an  hour  on  the  straightaways,  this 
being  due  to  a  castor  wheel  system  worked  out  by  Mercedes 
for  the  French  classic. 

Peugeot  List  Is  Complete 

First  of  all  is  Resta's  car  which  was  the  spare  car  of  the 
Peugeot  team  at  Lyons  last  year.  It  is  identical  with  the  car 
that  Boillot  nearly  drove  to  victory  as  he  was  only  put  out 
near  the  finish  by  a  mischance  which  robbed  him  of  second 
place.  Practically  it  is  as  fast  as  the  Mercedes.  Cast  iron 
cylinders  with  four  valves  per  cylinder  and  two  overhead 
camshafts  driven  by  a  train  of  spur  gears  at  the  front  end, 
specify  the  motor,  and  the  crankshaft  bearings  are  ball. 
Lubrication  is  by  drip  feed  through  a  row  of  sight  feeds 
which  lead  to  the  bearings  and  sundry  other  parts,  the  cir- 
culation being  maintained  by  pump  and  supplementary  hand 
supply. 

The  bodywork  has  been  altered  a  little;  as  in  the  French 
race  a  couple  of  spare  wheels  were  carried  standing  length- 
(Continued  on  fxige  931) 
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Speed  Records  of  the  500-Mile  Race 

Thomas,  in  the  Delage,  Covered  the  Course  at  82.47  M.P.H.  Last 
Year— A  High  Mark  for  1915  Winner  to 
Surpass — Speed  History 


INDIANAPOLIS,  INI).,  May  22  -When  the  thirty-three 
earn  entered  in  the  next  Indianapolis  500-mile  race  start 
out  on  their  fast  journey  May  29,  they  will  strive  to 
wrest  the  laurels  away  from  last  year's  winner,  who  nego- 
tiated the  distance  in  the  record  time  of  6  hours  3  minutes  and 
45  seconds,  at  an  average  speed  of  82.47  miles  an  hour.  Rene 
Thomas,  in  his  Delate,  indeed  did  create  a  reeord,  one  which 
will  certainly  be  worth  trying  for,  when  it  is  considered  that 
this  is  the  second  best  time  made  on  any  track  or  road  in  this 
country  for  long  distance  races,  the  fastest  time  being  made 
at  Corona  last  Thanksgiving  day,  when  Pullcn  averaged  87.8 

miles  per  hour  in  a  Mercer  for  the  dis-   

tance  of  301  miles.  Previous  In- 
dianapolis races,  however,  have  all  been 
fast,  each  of  the  winners  having  made 
over  74  miles  an  hour,  while  nineteen 
of  the  prize  winners,  including  the 
leaders,  have  succeeded  in  beating  the 
70  miles  per  hour  record  and  twenty- 
four  of  them  have  made  the  distance 
under  7  hours.  And,  to  make  it  more 
interesting  this  year,  the  piston  dis- 
placement will  be  smaller  than  in  pre- 
vious races,  the  maximum  being  300 
inches;  last  year's  winning  car 
380.2  inches. 


Speed  Higher  Each  Year 

Going  back  to  1£)11  when  the  first 
500-mile  race  was  held,  and  tracing  the 
time  made  by  the  different  winners, 
there  was  but  a  slight  difference 
each  year;  in  1911  Harroun,  in  a  Mar- 
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mon  six,  made  the  distance  in  6:42:08,  a  speed  of  74.8  miles 
an  hour;  in  1912  Dawson,  in  a  National,  bettered  the  previous 
record  by  negotiating  the  distance  in  6:21 :0*>,  an  average  of 
78.7;  in  11*13  there  was  a  perceptible  drop  in  speed,  but  still 
better  than  the  1911  time,  Goux's  Peugeot  making  the  500 
miles  in  6:35:05,  an  average  of  75.94  miles  an  hour.  Last 
year's  time  was  the  best  up  to  that  date  of  any  made  on 
either  road  or  track,  the  previous  record  having  been  made 
at  Santa  Monica  in  1912,  by  TetzlafFs  Fiat,  which  averaged 
78.71  miles  an  hour  for  300  miles. 

A  note  of  interest  is  brought  out  by  the  fact  that  of  the 
forty  pri?*  winners  since  1911,  there 
are  ten  money  winners  each  year,  only 
seven  of  these  were  equipped  with  six- 
cylinder  motors  and  only  one  of  these 
sixes  succeeded  in  carrying  off  first 
place,  and  that  was  in  the  first  race 
in  1911.  The  next  best  showing  by  the 
sixes  was  in  1913  when  Guyot's  Sun- 
beam  came  in  fourth,  averaging  70.92 
miles  an  hour.  Last  year  Christiaens' 
Excelsior  and  Grant's  Sunbeam  came  in 
sixth  and  seventh,  respectively.  This 
year's  list  of  qualified  entries  shows 
only  one  six,  the  Sunbeam  driven  by 
Harry  Grant. 


Wll 


tr.? 


Winners'  apeede  In  500-mlle  rice 


Seating  Capacity  75,000 

The  seating  capacity  of  the  track 
has  been  increased  to  75,000,  construc- 
tion of  two  new  grandstands,  seating 
15,000  people,  having  been  started  last 
December.     Additional  improvements 


Car 
Delage 

PeuQOOt   

Oelage   

Peugeot   

Natloml   

Stuti   

Exctlalor   

Flat  

Mareer   

Peugeot   

Sunbeam   

Stuti 

Beaver  Bullet 

Marmon   

Coaler    . . . 

Schacht  

Mercer 
Stuti  .  . 

Stuti  

flat   

Mercedea   

White 


Car 
Marmon  . 
Loiler 

Flat   

Merced  ei 
Marmon 

Slmj.lf ... 

Natlor 
Ampl, 
Knox 


ORDER  OF  SPEEDWAY  TIME  RECORDS 

Time  M.P.H. 

 6:03:45   82.47 

 6:10:24  _  80. 

 6:14:01  80.20 

 0:17:24.   79.49 

 0:21:06    78.7.. 

 6:23:51  78.14 

 6:27:24   77.44. 

 6:31 :»  76.6.. 

...6:34:56   76.3. 

 6:36:06   75.94 

 6:36:22.    .75.68 

6:36:36   76 

6:40:57... 
6:42:08  . . 
6:43:51 
6:46:28 
4:48.13.4 
(.:4«  49.15 
6:50:28 
6:52:29 
4:52:57 
6:52 


...  74.82  

,'4  5 

 74.28  

 73.3  

 73.49  

...  73.39   

 73  

.  .72.7  

72.6  

»  72.5 

 72.3  

71.4  

FIRST  TEN  CARS  IN  1911 


..Mulford 
. .  Brown 
..Wlehart  . 
. .  Dawion  . 
. .  De  Palma 

..Men   

..Turner 
.  Belcher 
..Cote  .  .. 


74*ar 

6 


 71 . 


When 
Flrat  In  1914 
Second  In  1914 
Third  In  1914 
Fourth  In  1914 
Flrat  In  1912 
Fifth  In  1914 
Sixth  In  1914 
Second  In  1912 
Third  In  1912 
Flrat  In  1913 
Seventh  In  1914 
Fourth  In  1912 
Eighth  In  1914 
Flrat  In  1911 
Second  In  1911 
Fifth  In  1912 
Second  In  1913 
Third  In  1913 
Sixth  In  1912 
Third  In  1912 
Fourth  In  1911 
Seventh  In  1912 
Fifth  In  1911 
Eighth  In  1912 


Time 
6:42:08 

6:52:17 
6:54:34 


7:M'l 

7:15:56 

7:19:09 

. ...7:21:5 


Car 
National 
Flat  .... 
Mercer  . 
Stuti  ... 
Schacht 
Stuti  . . . 
White  . . 
Lorler  . 
National 
Knox  .. 


......... 


FIRST  TEN  CARS  IN  1912 

7b!7. 

:.:£!: 

...76.,  . 
. . -73.3. 
.  .  .73. .  . 

::.«• 


...  Tetiiaff 

•  •  a  M  uq  too  § 

ee.araeea  M  Qf~K      |  ,  . 

 a .  Endlcott 

 Zengel  . 

.......  a .  JcoKIhg 

 Mearne 

.........  Wilcox  .  .  -  . 

 Mulford 


........  , 


4 

_J.6. 
56.2 

FIRST  TEN  CARS  IN  1913 


Time 
6:21  O* 
t  31:29 
t,  3J09 
(,  J4  4 
>,  :*  n 

6  '0:2* 

6  52:38 
6  59  13 

. .7:11:3 


Car 
Peugeot  . 
Mercer  . . 

Stuti   

Sunbeam 
Mercedea 
Grey  Fox 
Mercedea 
Caae  


Tulaa 


Car 


Delage 
Peugeot. . . 

Stuti   

Excelalor 
Sunbeam 


•  *  ■ .  •  • 
...... 

■ • p. . . 
...... 

...... 

...... 

...... 


Driver 

. . .  Goux    7i 

. . .  Wlehart     73.49 

•  •Men   73.39. 

...Guyot   70.92. 

...Pllette   68.14. 

■  ■  •  Wilcox   67.65 

...Mulford   66  95 

.  .Dlebrow   66.79 

'  '  "•uPt   ......63.47 

■ . . .  Clara:  .62.99 

FIRST  TEN  CARS  IN  1914 


per  hour 
5.94 


Time 

.6:35:06 
6:48:13 
6:48:49.25 

.7:02:58.95 
7  : 20  : 1 1 


..*•*. 
...... 


Driver 
,  Thomai  . . . 
.  Duray   

Guyot   

Goux  

Oldfield 
.  Chrletiaene 

Grant   

.  Keene   

. Carlaon  ... 


Mllea  per  hour 

 82.47  

80.09  . 
 80  20 

 79.4S  

 78.14.  .  . 

 77.44  

..... .7S.6S  

  74.82 

 70.87  


7:16  U  25 


Time 

6:03:45 
•  :10:»4 
6:14:01 
6:17:24 

6  ^3:">1 

.6:27:24 
6:36:22 
6-40:57 


7:02-. 
7:03;: 
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List  of  Prizes  and  Ca*h  Offers  for  the  1915  Indianapolis  500-Mile  Race 

CASH   PRIZES  FOR  POSITION  AT  FINISH  OF  RACE 


Donor 

Indlanapoll*  Speedway  .    l?o  «>i 

♦  Wheeler  A.  Schebler   1.000 

•Botch  Magneto  Co   500 

"Beach  Magneto  Co   100 

Emll  Groumm  Mlg.  Co  1.000 


$10,000 
•oo 


7 

$1,800 


$1.W0 


Total   $22,600  $10,»00  $5,600  $3,700         $3,000  $2,200  $1,800  $1,600  $1,500  $1,400 

■For  Care  Utlng  Schenlei  Carbureteri.    «For  Care  Uilng  Boech  Magneto*.    "For  Care  Uelna  Botcr.  Plugt  and  Magnetoi 

TROPHIES 

G.  &  J   Shield  for  be»t  time  100  mile*. 

Remy  Electric  Co.,  Anderaon,  Ind.    Grand  Braiaard  and  Trophy  for  bc«t  time  200  mile*. 
Preet-O-Lite  Co.,  Boaton.  Mut.     Silver  Brick  tor  beet  time  300  mile.. 
Wheeler  A  Schebler.  Indlanapolla.   Ind.     Cup  for  beet  time  400milei. 

tion;  entire  boxes  are  fiSO  and  single  box  seats  are  $7  and  $10 
according  to  position.  Parking  space  is  free,  except  for  those 
who  want  reserved  space  along  the  first  turn  and  the  main 
stretch.  Space  along  the  main  stretch  is  $10  per  car  for  the 
front  row  and  $5  per  car  for  the  back  row;  space  back  of 
the  pits  is  $25  per  car  and  on  the  first  curve  $15  per  car  for 
the  front  row  and  $10  per  car  for  the  back  row. 


are  the  erection  of  a  communal  garage,  accommodating  forty 
cars,  in  back  of  the  judges'  stand,  the  old  garages  having 
been  torn  down,  and  their  site  turned  into  parking  space;  the 
widening  of  the  track  on  the  inside  by  15  feet,  and  the  erec- 
tion of  a  concrete  safety  wall  all  around. 

Gate  admission  is  $2.  Seat  prices  in  addition  to  the  gate 
admission,  range  from  50  cents  up  to  $7,  according  to  posi- 


Valve-in-Head  Motor  Supreme  at  Indianapolis 


ll.'ontintied  from  patje  il'J'.l) 


wise  of  the  car  and  upright  inside  the  tail,  which  had  a 
humped  camel  back  to  accommodate  them.  This  hump  has 
been  cut  off,  as  there  is  no  need  to  carry  wheels  on  the  track 
so  the  tail  is  now  smooth  and  ordinary. 

Next  in  the  Peugeot  list  comes  Bob  Burman's  special  car 
which  is  a  Peugeot  with  new  cylinders,  new  pistons  and  new 
connecting  rods.  The  valve  gear  is  the  same  as  that  on 
Resta's  car  and  the  general  system  is  similar,  but  Burman 
has  cut  off  44  ounces  of  weight  from  the  pistons  and  a  good 
deal  more  from  the  connecting  rods.  The  new  pistons  are 
Aloynum  and  have  but  a  single  ring  apiece  this  being  very 
wide,  with  a  deep  half  round  groove  cut  in  the  face.  This 
groove  catches  oil  and  cares  for  cylinder  lubrication  which 
Burman  says  was  inefficient  when  first  he  had  the  car.  The 
pistons  have  small  holes  drilled  in  them  leading  to  the  wrist- 
pin  which  bears  in  the  casting  direct,  and  there  is  a  new  oil 
lead  which  takes  lubricant  to  the  cylinder  walls.  This 
lead  has  two  branches  and  each  branch  terminates  in  a  double 
head  between  a  pair  of  cylinders  so  that  two  are  fed  from 
each  pipe,  while  there  are  separate  leads  to  care  for  the  ends 
of  the  motor  block.  Oil  is  fed  under  a  pressure  of  8  pounds 
per  square  inch. 

The  connecting-rod  is  a  hollow  form  made  from  a  hand 
forging,  very  light,  very  strong,  and,  it  may  be  added,  very 
expensive,  but  it  is  a  really  beautiful  piece  of  workmanship. 

The  remaining  Peugeots  are  far  below  the  capacity  limit 


and  are  not  expected  to  show  any  very  wonderful  speeds  for, 
though  a  three  liter  Peugeot  has  once  been  the  surprise  of 
a  .ViO  mile  contest,  it  had  not  so  powerful  a  field  out  against 
it.  In  general  design  they  are  much  the  same  as  the  larger 
cars,  in  fact  the  latter  were  developed  after  the  success  of 
the  three-liter  Peugeots  in  Continental  racing  had  satisfied 
the  Peugeot  engineers  that  the  design  was  right. 

It  was  an  open  secret  last  year  that  the  grand  prix  Sun- 
beams were  close  copies  of  the  1913  Peugeots,  and  though 
there  are  small  detail  differences  in  the  motor  and  many 
changes  in  the  chassis  the  statement  is  true  in  a  broad  sense. 
The  motors  are  almost  exactly  alike  to  look  at  and  there  is 
simply  a  small  alteration  in  the  valve  operating  system. 
There  are  two  camshafts  like  the  Peugeot,  driven  in  the  same 
way,  but  instead  of  using  short  straight  push  rods  which  ap- 
proximate to  a  direct  action  on  the  valve,  the  Sunbeams  have 
short  rockers.  These  rockers  are  not  used  to  bridge  a  gap 
between  cam  and  valve,  but  are  simply  hinged  levers  or 
"ringers."  The  cam  is  directly  in  line  with  the  valve  stem 
head  and  the  finger  is  there  for  the  cam  to  wipe  against. 

Ball  bearings  are  used  and  oil  is  fed  by  sight  feeds  and 
pump  in  the  Peugeot  way.  The  pistons  are  steel  with  a 
"leg"  which  is  welded  to  the  center  of  the  head  and  has  its 
lower  extremity  resting  upon  the  center  of  the  wristpin  so  as 
to  give  support  and  help  carry  away  heat  from  the  head. 
These  are  the  new  cars  driven  by  Porporato  and  Graham. 


Left— Mercedes  bevel  drive  for  overhead  valvei-    Center—  Stuti  and  Sunbeam  type  of  pi»ton.     Upper  right— Mercedes  uies  four  rocker  arm» 
In  valve  linkage.    Lower  right— St.it*  with  tworocker  arms  and  two  cama  for  four  valvea 
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SUBSTANTIATING  the  many  rumors  concerning  its 
plans  for  191*5,  the  Packard  Motor  Car  Co.,  Detroit, 
Mich.,  has  brought  out  a  twelve-cylinder  car  under 
'.he  name  of  the  Twin  Six.  The  motor  is  a  completely  new 
design  having  no  connection  with  the  1915  product  of  the 
company  and  being  of  high  speed  capability,  embodies  the 
most  recent  practice  in  the  way 
of  light  reciprocating  parts, 
large  valve  opening,  etc.  The 
chassis  is  neat  in  appearance, 
accessibility  of  parts  being  an 
important  feature,  and  the  en- 
tire construction  is  the  most 
noteworthy  combination  of 
racing  motor  power  with  the 
quietness  of  the  highly  developed 
six  that  has  yet  been  produced 
in  any  part  of  the  world.  Never 
in  the  history  of  automobile  en 
gineering  have  the  principles 
of  high  speed  motor  design  been 
applied  to  so  large  a  touring  cm- 
engine  and  but  little  handling 
of  the  new  Packard  is  required 
to  prove  the  result  in  excess  of 
all  possible  expectation. 

There  is  no  need  to  go  into 
the  pros  and  cons  of  twelve-cyl- 
inder versus  six  or  eight,  as  the 
case  was  argued  along  one  line 
of  thought  in  the  last  issue  of 
The  Automobile.  Suffice  it  to 
say,  therefore,  that  there  are 
several  reasons  which  make  a 

twelve-cylinder  motor  desirable  ■■■■■■■■■■■■■■■■■■■■■■■■■■■^■^■■■i 

for  very  high  powers.  Against 

...         ,  ,  .  Rear  end  of  Packard  power 

[<  there  is  a  variety  of  reasons  0<  <hf  motor  M  doM 

but  the  balance  seems  so  far  accessibility 


as  one  can  go  in  theory  alone  distinctly  in  favor  of  twelve 
smaller  cylinders  rather  than  a  lesser  number  of  large  ones. 

The  dimensions  of  the  new  Packard  are  3-inch  bore  by  5- 
inch  stroke,  giving  a  piston  displacement  of  424  cubic  inches, 
and  it  will  turn  at  3,000  r.p.m.  or  even  more,  though  the 
power  at  low  speeds  is  such  that  the  high  end  of  the  range 

is  seldom  needed.  For  the  pis- 
tons an  alloy  of  aluminum  i* 
employed,  and  the  connecting- 
rods  are  machined  all  over  so 
thut  the  reciprocating  weight  is 
very  small.  The  pistons  weigh 
1?  ounces  complete  with  rings, 
and  the  upper  half  of  the  con- 
necting-rod, which  is  reckoned 
as  a  reciprocating  mass,  weighs 
8.5  ounces  only,  this  making  the 
very  small  total  mass  of  1  pound 
9  1-2  ounces.  Now  wc  know 
that  the  vibration  which  may  be 
present  in  a  six-cylinder  is  due 
to  the  weight  of  the  pistons,  etc., 
causing  deflections  in  the  crank- 
shaft. Compare  then  this  little 
piston  weight  with  that  in  the 
Packard  six-38.  This  car  has  a 
motor  displacement  of  414  cubic 
inches,  or  only  10  less  than  the 
present  model,  but  each  piston 
weighed  4  pounds  2  ounces  and 
the  total  reciprocating  mass  was 
5  pounds  8  ounces.  Thus  it  is 
easy  to  see  wherein  lies  the  ex- 
traordinary smoothness  of  the 
.  _, *— 1 ^^**—  *    twin  six. 

To  appreciate  this  smoothness 
in  combination  with  high  power 
it  is  essential  to  ride  in  the  car. 


plant.    Thlt  thaws  the  small 

not  do  Justice  to  the  valve 
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Twin  Six  Chassis 


A  Car  of  Extraordinary  Smoothness  and 
Wonderful  Acceleration — Sixes  to 
be  Discontinued  for  1916 


AH  that  one  can  say  is  that  the  twelve  is  an  attempt  to 
combine  the  advantages  of  six  and  eight  and  to  simultaneously 
eliminate  many  of  the  disadvantages  of  both.  To  what  extent 
the  attempt  has  succeeded  is  a  matter  for  each  man  to  de- 
cide for  himself,  but  for  large  engines,  a  very  short  experi- 
ence of  the  twelve  on  the  road  is  enough  to  prove  that  there 
is  much  more  in  the  system  than  anyone  would  have 
imagined. 

Layout  of  the  Motor 

However,  to  return  to  the  description  of  the  new  chassis; 
the  motor  has  two  block  castings  of  six  cylinders  each  set  on 
an  aluminum  crankcase  at  60  degrees,  so  as  to  give  the  best 
torque,  which  is  obtained  with  even  intervals  between  the  ex- 
plosions. The  valves  are 
located  between  the  cyl- 
inders in  ordinary  L- 
head  fashion,  but  they 
are  remarkably  accessi- 
ble, because  the  narrow- 
ness of  the  60-degree  V 
motor  allows  the  gener- 
ator and  starting  motor 
and  the  other  attach- 
ments   to    be  mounted 

alongside  the  engine  just 

as  in  an  ordinary  four. 

This  clears  the  valves  of 

all   obstruction  and  the 

carbureter  is  placed  high 

enough  to  be  ideal  for  ac- 
cessibility in  itself  and 

quite  out  of  the  way  of 

the  valves. 

An  advantage  of  small 

cylinders  is  that  a  high 

compression  can  be  used 

and  a  (rood  fuel  efficiency 


obtained  thereby.  For  example,  on 
a  recent  run  made  in  this  car  the 
average  for  nearly  200  miles  in 
Michigan  was  11  miles  per  gallon. 
To  get  this  small  cylinder  with  a 
high  enough  compression  calls  for 
a  small  combustion  space,  while 
the  need  for  large  valves  demands 
the  opposite.  In  order  to  recon- 
cile these  two  warring  conditions 
the  valves  are  inclined  as  regards 
the  cylinder  bore  which  gives 
room  for  big  valves  and  yet  calls 
for  only  a  small  area  of  pocket. 
This  has  been  done  before,  but  it 
is  troublesome  on  account  of  the 
separate  setting  on  the  machines 
needed  to  bore  the  two  operations 
out  of  parallel.  A  great  deal  of 
difficulty  and  expense  in  handling 
is  avoided  in  the  Packard  cylin- 
ders by  making  everything  par- 
allel except  the  cylinder  bore,  so 
all  operations  such  as  drilling  and 
facing  locate  in  the  same  jigs.  A 
special  setting  for  boring  would 
be  used  in  any  case  so  nothing  is 
lost  in  gaining  the  better-shaped 
cylinder  head. 

To  allow  the  motor  to  be  used 
at  continued  high  speed,  or  to 
prevent  such  use  from  injuring  it. 
a  high  pressure  oiling  system  is 
essential.  So  that  there  shall  be  no  risks  run  whatever  oil 
is  carried  up  to  the  piston  pins  by  little  pipes  that  lie  inside 
the  H  section  of  the  connecting-rods,  but  the  outstanding 
feature  is  the  provision  of  separate  leads  for  oil  within  the 
crankshaft.  As  there  are  only  three  main  crankshaft  bear- 
ings, this  being  quite  sufficient  for  so  short  a  length,  there 
is  necessarily  one  crankpin  in  each  half  of  the  shaft  that  is 
not  adjacent  to  a  main  bearing.  To  prevent  the  nearest  con- 
necting-rods getting  all  the  oil  the  crankshaft  and  crankpins 
are  drilled  out  with  fairly  large  holes  and  these  holes  are 
divided  by  driving  in  lengthwise  little  strips  of  steel  cut  with 
saw  edges  so  that  they  bite  in  and  are  tight  when  driven  home. 
This  divides  the  crankshaft  interior  into  two  parts  and  the 
small  holes  give  each  crankpin  a  separate  feed. 


Packard    twin    alx  motor 
Note  tire  pump  on  geartet 
Air  pump  for  gaaolinc  feed 
air  la  at  right  of  motor 
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Longitudinal  eectlon  through  Packard  twin  alx  motor,  ihowlng  hollow  crankahaft  and  oilwaye  for  main  bearlnga  and  crankplna 


Tramveree  section  through  Packard  twin  alx  motor,  ahowlng  the  that  the  heavy  member  la  attached  to  the  flywheel 

light  aluminum  alloy  platon  and  connecting  rod  of  high  tenalle  utrr  and  the  lighter  dlaka  to  the  gearahaft.    Alao  observe 

Note  how  the  cylinder  bore  makea  an  angle  with  the  valve  axle  the  very  light  flywheel 
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ietnesa,  and  this  V*  V'ide  gcar  pump  with  helical 
ig  thought  that  the  ' 


gear*,  lot  ^u 

close  to  the  end  of  the  oi\in 


»  a  by- pass  within  the  pump 
Usual  place  for  a  relief  valve, 
K  system,  is  not  so  good  aa  at  the 
seat  of  pressu re.  «< «n**Uy  the  oil  registers  from  20  to  30 
pounds  per  square  men  but  this  rises  with  the  motor  speed 
because  the  by-pass  leeds  back  into  the  pump  intake.  There 
are  two  screens,  one  covering  the  whole  base  of  the  crankcase 
preventing  splashing  and  catching  any  carbon  that  might 
collect  and  drop  from  the  underside  of  the  pistons.  The  other 
is  between  the  pump  outlet  and  the  internal  manifold  and  this 
screen  can  be  withdrawn  for  cleaning  without  losing  any  oil. 
Besides  the  crankshaft  and  piston  pin  leads  oil  under  pres- 
sure is  taken  to  camshaft,  generator  shaft,  air  and  oil  pump 
shafts  and  the  timer  shaft.  Overflow  from  the  generator 
shaft  cares  for  the  Morse  chain  at  the  front,  and  every  other 
part  is  thought  of. 

Adjustable  Chain  Distribution 

The  chain  used  for  the  driving  of  camshaft  and  generator 
is  adjusted  in  a  unique  manner  without  moving  the  generator 
or  disturbing  the  other  centers  by  the  novel  and  somewhat 
daring  method  of  allowing  the  generator  sprocket  to  drive  the 
generator  through  a  large  Oldham  coupling.  The  sprocket 
rides  on  the  outside  of  an  eccentric  bushing  surrounding  the 
generator  driving  spindle  so  that  turning  the  bushing  shifts 
the  sprocket  relative  to  the  other  sprockets  but  does  not 
move  the  generator.  To  prevent  the  occurrence  of  slack  in 
this  coupling,  which  is  always  working  over  a  small  range, 
the  tongues  arc  tapered  and  wear  is  taken  up  automatically 
in  the  event  of  any  wear  taking  place.  This  could  not  be 
beaten  for  neatness  and,  as  the  surfaces  are  large,  it  ought 
to  work  out  very  well. 

The  lightness  thought  essential  for  pistons  and  connecting- 
rods  has  been  extended  to  the  other  reciprocating  parts,  as 
valves  and  push  rods  are  as  devoid  of  weight  as  high-tensile 
alloy  steels  can  make  them.  This  reduces  any  tendency  to 
noise  and,  what  is  still  better,  permits  the  use  of  constant- 
acceleration,  hollow-faced  cams  which  give  the  best  diagram. 
Only  a  light  valve  will  follow  this  sort  of  cam  with  a  reason- 
able spring  that  can  shut  the  valve  quietly.  The  total  weight 
of  valve,  cotter  and  tappet  is  9  1-2  ounces  against  15  1-2  for 
the  old  six. 

The  valve  diameter  in  the  clear  beneath  the  head  is  1.5 


Section  of  gearbox  which  I.  Integral  with  Packard 

and  the  extremely  large  bearing* 


Center  of  P 


ackard  rear  axle,  ehowing  method  of  eupporting  the 
aplral  bevel  pinion  and  the  large  bearlnga 


Method  of  adjuatlng  camthaft  and 

layout 


inches,  the  method  of  adjusting  the  tappet  is  normal  and  the 
usual  cover  plat*  is  employed. 

Thermostat  Controls  Cooling 

There  is  a  single  water  pump  driven  in  tandem  with  and 
behind  the  generator,  the  supply  reaching  the  other  block  of 
cylinders  through  a  large  passage  cast  in  the  crankcase.  This 
passage  is  lined  with  a  drawn  tube  forced  in  so  as  to  prevent 
any  porosity  of  the  aluminum  permitting  entry  of  water  to 
the  crankcase.  Made  up  with  the  pump  is  a  large  thermostat 
controlling  two  throttle  valves  on  the  radiator  and  by-pass 
systems,  respectively.  This  is  no  novelty  but  it  is  carried  out 
with  great  compactness. 

In  starting  and  lighting  the  Bijur  constant  voltage,  two 
unit  system  is  retained  and  the  location  of  the  parts  is  shown 
in  the  drawings.  Ignition  is  by  a  timer  with  both  automatic 
and  hand  advance,  this  being  a  special  Delco  product  with  one 
breaker  cam  operating  two  complete  six-cylinder  systems. 
This  ensures  perfect  synchronization  and  good  spark  at  high 
speed,  long  duration  of  contact  that  is  obtained  by  having 
the  breaker  cam  running  at  crankshaft  speed.  This  timer  is 
the  only  ignition  apparatus  but  it  can  draw  current  from  the 
main  battery  or  from  reserve  dry  batteries. 

Motor  Appears  Small 

The  wiring  is  a  two  wire  system  and  there  is  the  usual 
Packard  control  platform  on  the  steering  column  for  switches, 
but  this  is  now  smaller  and  neater.  The  very  useful  feature 
of  having  one  switch  which  gives  head  or  side  lights  alterna- 
tively with  a  single  finger  movement  is  retained.  Owing  to 
the  even  torque  of  the  twelve  cylinders  the  starting  motor 
cranks  at  a  steady  speed  and  very  quietly,  there  is  none  of 
the  rising  and  falling  wail  of  gearing  found  with  the  four- 
cylinder. 


Digitized  by  Google 


936 


THE  AUTOMOBILE 


May  ST.  J9J3 


Semi. plan  of  Packard  twin  sl».  showing  generator.  Itarttr  and  water  pump.  This  view  give*  a  good 
Idea  o'  the  carbureter  and  timer  accessibility  and  also  Indicates  the  absence  of  encumbrances  in  the  V. 
making  for  valve  accessibility 


One  of  the  moat  surprising  things  about  the  motor  is  that  it 
appears  quite  small  when  its  piston  displacement  is  con- 
sidered. It  is  short,  as  a  3- inch  bore  six  would  be,  and  it  is 
quite  narrow.  Despite  the  V  shape  and  the  fact  that  the 
frame  is  no  wider  than  the  old  frame  there  is  plenty  of  room 
at  the  sides  to  reach  the  electrical  gear  or  the  steering.  Ow- 
ing doubtless  to  the  light  pistons,  for  the  crankshaft  is  not 
very  big  at  2  inches,  no  vibration  was  perceptible  up  to  a 
road  speed  of  well  over  fiO  miles  per  hour  and  the  motor  is 
hardly  audible  even  at  full  revolutions.  Air  entering  the 
carbureter  completely  covers  all  small  noises  and,  being  a 
standard  Packard  instrument,  this  noise  is  not  loud.  It  is 
possible  to  exceed  50  miles  an  hour  on  second  gear  and  to  run 
on  high  at  3  miles  an  hour. 

In  actual  road  operation  perhaps  the  most  remarkable 
feature  of  the  running  is  that  there  is  no  sense  of  effort 
whntevcr  in  opening  up  from  :i  miles  on  high  gear.  In  a 
series  of  trials  run  against  the  watch  it  was  found  that  it  was 
easy  to  accelerate  from  'i  miles  an  hour  to  30  miles  in  12 
seconds  on  a  level  cement  road  and  on  second  speed  in  a 
much  shorter  time.  Still,  it  is  not  likely  that  the  lower  gears 
would  be  used  for  more  than  a  decimal  percentage  of  the 
running. 


Uearbox  in  I  ml  with  Motor 

For  the  first  time  the  Packard  company  has  broken  away 
from  the  rear  axle  gearbox  with  which  it  has  I  wen  identified 
so  long  and  the  illustrations  show 

the  small  unit  type  which  has  re-     •  -  —  "  "~™ 

placed  the  old  design.  About  the 
clutch  there  is  little  new,  the  dry 
plate  working  just  as  smoothly 
for  twelve  cylinders  as  for  six. 
There  is  practically  no  more  fly- 
wheel than  is  needed  to  carry  the 
clutch  and  to  lake  the  gear  teeth 
for  the  cranking  motor  and  the 
front  end  of  the  clutch  shaft  runs 
in  a  ball  bearing  spigot  housed  in 
the  flywheel.  The  rear  end  nf  this 
same  shaft  has  integral  with  it 
the  pinion  of  the  constant  mesh 
gears  in  the  gearbox  which  is  hol- 
low and  contains  a  Hyatt  roller 
I  earing  that  forms  the  genrshaft 


spigot.  All  other  bear- 
ings in  the  gearset  are 
large  diameter  hall,  steel 
protecting  flanges  guard- 
ing the  races  against 
entry  of  dirt  or  other 
foreign  bodies. 

The  selective  gearshift 
lever  and  the  emergency 
brake  lever  are  still  car- 
ried on  the  left  side  of 
the  chassis  and  the  gear- 
set  contains  a  simple  but 
effective  interlocking  de- 
vice which  positively 
holds  one  shifting  arm 
when  the  other  is  in  use. 

In  coming  to  the  unit 
power  plant  the  makers 
point  out  that  the  even 
torque  of  the.  twelve 
eliminates  all  risk  of  rat- 
tle in  the  constant  mesh 
gears  and  they  are  tak- 
ing pains  to  lighten  the 
axle  as  much  as  possible 
minimum  and  so  get  the 


to  reduce  unsprung  weight  tc  i 
best  of  the  new  arrangement  in  every  way. 

Novelty  All  Over 

This  lightness  is  obtained  by  using  the  simplest  design  of 
axle  with  a  pressed  steel  casing  and  road  wheels  mounted  on 
the  ends  of  the  drive  shafts.  Aluminum  is  used  for  the  dif- 
ferential cage  and  all  needless  metal  removed.  Very  large 
ball  bearings  are  used  and  the  mounting  of  the  spiral  bevel 
pinion  is  interesting  because  it  is  carried  equally  as  much 
by  the  spigot  bearing  inside  the  axle  case  as  by  the  com- 
pound radial  and  thrust  bearing  behind  it.  When  spigot 
bearings  of  this  sort  are  used  they  are  often  much  too  small 
to  be  of  any  real  service  but  the  Packard  mgineers  have 
found  plenty  of  room  despite  a  gear  ratio  of  a  little  more 
than  4  to  1. 

There  are  two  universal*  with  telescopic  motion,  and  a 
stamped  steel  torque  stay  is  hung  from  a  ball  and  socket 
carrier  on  the  rear  end  of  the  gearbox. 

As  the  rear  suspension  is  platform  type  the  drive  is  taken 
through  the  springs  and  the  latter  are  attached  above  the 
axle  so  as  to  flatten  the  springs  and  render  them  able  prop- 
erly to  resist  transverse  loads  which  are  liable  to  produce 
side  sway. 

Equipment  is  unusually  complete.  Although  the  price  of 
the  car  has  not  yet  been  fixed,  it  is  expected  that  increased 
production  will  permit  a  remarkably  low  figure. 


I 


! 


i 


•916  Packard  Twin  Six. 


with  ordinary  open  five-passenger  bodywork, 
la  very  like  that  of  the  IflS  Packard  IS 


The  general  appearance 
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Oldsmobile  Eight  Replaces  Six— New  Four 

Larger  Body,  Longer  Wheelbase  and 
Price  Reduction,  Features  of  New  Four 


Side  view   of   new  Oldsmobile  four-cylinder  chassis,  the    wheelbase   or  which   Is   120  Inches   »  compared   with    1 12 

Inches  on  the  1915  four 


FOR  the  l!Ut>  season  the  Olds  Motor  Works,  Lansing, 
Mich.,  has  dropped  entirely  its  six-cylinder  model  55, 
and  is  to  market  an  eight-cylinder  design  at  $1,U:<". 
in  addition  to  continuing  its  four-cylinder  car  at  a  material 
reduction  from  $1,285  to 
$1,095,  and  with  a  num- 
ber of  chassis  improve- 
ments, along  with  a 
larger  body  and  longer 
wheelbase. 

The  news  of  the  Olds 
factory  getting  into  the 
eight-cylinder  field  comes 
as  a  surprise,  for  it  was 
thought  that  only  the 
four-cylinder  type  would 
be  built  this  season.  No 
specific  details  of  the 
new  eight  are  given  out 
at  this  time,  but  it  will 
have  much  the  same  gen- 
eral appearance  as  the 
four,  and  wherever  pos- 
sible, to  be  consistent 
with-  the  greater  power, 
it  will  conform  to  the 
construction  of  the  four. 
This  standardization 
makes  a  better  manufac- 
turing proposition,  with 
the  result,  that  price 
could  be  brought  down  to 
the  level  mentioned. 

Deliveries  on  the  eight 
are  expected  to  begin  in 
August,  though  with  the 
factory  working  to 
capacity  on  the  fours  at 
this  time,  the  outsider  is 
impressed  with  the  fact 
that  the  Oldsmobile  plant 


is  none  too  large  for  the  contemplated  two-car  schedule.  It 
is  stated  that  within  a  short  time  the  full  details  of  the  new 
eight  will  have  been  decided  upon,  and  the  public  may  look 
for  an  announcement  of  them  some  time  before  deliveries 

can  begin. 

The  four-cylinder  Olds- 
mobile, which  for  the 
ISMfi  season  is  designated 
as  model  43,  follows  the 
same  lines  as  its  prede- 
cessor. The  characteris- 
tic radiator  of  German 
silver,  the  cowl  shape, 
and  the  design  of  the 
body,  with  its  wide  panel 
running  along  the  top, 
still  distinguish  the  car. 

Chassis  H  Inches  lxmger 

No  change  whatever 
has  been  made  in  the 
overhead  -  valve  engine, 
but  the  chassis  is  length- 
ened from  a  wheelbase 
of  112  inches  to  120 
inches,  giving  more  room 
for  the  body,  which  has 
been  widened  and  length- 
ened. In  the  drive  sys- 
tem, the  inclosing  of  the 
propeller  shaft  with  a 
torsion  tube  has  been 
done  away  with  and  the 
open  type  of  shaft  is 
now  employed.  There  is 
also  a  change  in  the 
frame,  which,  though  as 
strong  as  before,  is  re- 
designed to  require  one 
less  cross  member.  The 
result  of  all  this  chassis 


tlon  of  rear  portion  of  new  Oldsmobile  four  chassis,  showing 
new  axle  design  and  open  propeller  shaft 
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A  view  of  th*  proud  *teel  ail*  uicd  on  th*  1910  Oldemoblle 
pound*  lighter  than  that  u*ed  In  the  1915  four,  due  to  the  pre.aed 
th*  nrw  d**lgn 

alteration  is  to  make  a  much  lighter  construction,  and  along 
with  it  a  new  rear  axle  is  fitted,  this  having  a  pressed  steel 
housing  instead  of  the  former  malleable  iron  and  tubing  type. 
Therefore,  although  the  car  is  considerably  larger  and  roomier 
than  the  previous  model,  it  is  really  about  the  same  in 
weight,  due  to  the  clipping  of  so  much  from  the  chassis 
and  axle. 

The  main  specifications  of  the  model  43  include  3V4-inch 
cylinder  bore  with  5-inch  stroke,  the  Pelco  combination  elec- 
trical unit.  Marvel  carbureter,  centrifugal  pump  cooling, 
splash  oiling  of  the  engine,  three-speed  gearset  in  unit  with 
the  power  plant,  left  drive  and  center  control,  and  33  by  4 
straight  side  non-skid  tires,  front  and  rear,  on  demountable 
rims.  A  new  feature  this  year  is  the  fitting  of  the  Stewart 
vacuum  fuel  feed. 

Axle  48  Pounds  Lighter 

The  axle  alone  is  48  pounds  lighter,  due  to  the  pressed 
steel  construction  and  the  new  design.  The  former  axle  had 
a  malleable  housing  for  the  differential,  with  tubing  ends  to 
house  the  drive  shafts.  The  new  type  is  a  one-bearing,  three- 
quarter  floating  construction  with  the  entire  housing  of 
pressed  steel  in  halves  welded  together.  A  web  at  top  and 
bottom  serves  as  a  re-in  forcing  element.  In  its  construction, 
the  new  axle  incorporates  the  popular  spiral-bevel  gears  in- 
stead of  the  formerly  used  straight  bevel  type,  and  the  whole 
differential  unit  is  mounted  on  a  carrier  to  allow  its  removal 
without  disturbing  the  axle  proper.  This  design  is  not  new, 
but  is  a  commendable  feature.  There  is  the  usual  large 
inspection  plate  at  the  rear,  through  which  the  differential 
unit  can  be  taken  out.  Directly  under  each  wheel  there  is  a 
Hyatt  roller  bearing,  and  the  pinion  bearing  is  a  double-row 
ND  ball  bearing.  Hyatts  are  also  found  on  cither  side  of  the 
differential,  with  thrust  bearings  just  beyond  them. 

Open  Propeller  Shaft 

The  new  type  of  drive,  wherein  an  open  tubular  shaft  is 
used,  is  in  accord  with  late  American  practice,  and  is  a 
lighter  construction  than  that  in  which  a  torsion  tube  sur- 
rounds the  propeller  shaft  to  take  drive  and  torque.  This 
new  design,  which  is  known  as  the  Hotchkiss  drive,  provides 
for  drive  and  torque  to  be  taken  through  the  rear  springs 
with  a  cushioning  effect,  preventing  jars  and  shocks  being 
transmitted  to  the  frame.  To  do  this,  the  master  leaf  of 
each  rear  spring  is  made  stronger,  and  their  front  brackets 
are  increased  in  size.  The  rear  spring  front  bolt  is  made  3-4 
inch  in  diameter  as  compared  with  a  5-8-inch  bolt  with  the  old 
form  of  drive.  The  driveshaft  formerly  used  was  a  solid 
section,  and  though  the  hollow  shaft  is  lighter  it  is  also 
stronger  and  prevents  whipping  to  any  extent. 

In  redesigning  the  frame,  a  slightly  thicker  stock  is  used. 


This  is  5-32-inch  material  as  compared 
with  the  Vv-inch  metal  used  in  the  old 
frame.  The  channel  has  also  been  deep- 
ened from  4  inches  to  4!S»  inches,  adding 
greatly  to  the  rigidity.  This  new  frame 
makes  it  possible  to  do  without  the  cross 
member  formerly  placed  just  back  of  the 
motor.  In  the  final  anulysis,  therefore, 
the  new  frame,  though  much  stronger 
than  the  old,  represents  a  difference  in 
weight  of  only  a  few  pounds. 

The  spring  suspension  has  come  in  for 
some  of  the  development  also.  Both 
front  and  rear  sets  are  mounted  so  as  to 
be  nearly  flat  under  normal  load.  That 
is,  the  bow  or  camber  usually  found  in 
springs  is  nearly  lost  sight  of  in  these 
new  springs.  The  idea  is  to  cause  easier 
riding  along  with  better  results  on  the 
springs.  The  usual  spring;  bows  upward 
enough  so  that  when  depressed  it  rarely  becomes  flat.  If  the 
spring  is  about  flat  in  the  first  place,  depression  bends  it 
slightly  to  the  opposite  side  of  the  horizontal,  and  the  action 
is  therefore  uniform  on  both  sides  of  the  horizontal,  with  the 
result  of  more  equal  strain.  The  spring  with  more  bend 
usually  has  its  range  of  action  entirely  above  the  horizontal 
with  uneven  treatment  of  the  spring. 

Springs  Are  1  Inch  Longer 

In  order  to  flatten  the  front  springs  they  are  made  36 
inches  long,  or  1  inch  longer  than  in  last  year's  design 


four.  Thl*  axle  I*  4S 
•teel  construction  and 
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and  the  front  of  the  frame  is  bent  down  more 
to  put  the  point  of  attachment  nearly  in  line 
with  the  spring  pad  on  the  axle.  For  the  rear 
set,  the  front  hanger  is  designed  to  go  down 
lower  than  it  did,  and  the  quarter-elliptic  part 
also  bends  down  further.  These  rear  springs 
go  under  the  axle.  Perfections  arc  used  this 
year,  and  the  leaves  have  diamond  ends  instead 
of  round  shapes. 

Km. in. *  Driving  Compartment 

In  redesigning  the  body  for  more  length  and 
width,  the  Olds  engineers  have  produced  an 
exceptionally  roomy  driving  compartment.  The 
front  seat  width  has  been  increased  3  inches, 
and  the  leg  room  is  also  enlarged  8  inches. 
Referring  to  the  touring  car,  these  increases 
give  a  length  of  41  inches  from  the  inside  of 
the  seat  back  to  the  clutch  pedal.  The  tonneau 
measures  47%  inches  from  the  back  of  rear 
to  back  of  front  seat,  giving  3  inches  more  leg 
room.  The  width  of  the  back  seat  has  also 
been  increased  3  inches.  Doors  are  23  inches 
wide — 1  inch  more  than  they  were,  and  their 
height  has  been  augmented  by  1  inch  also. 
Along  with  making  the  body  sides  higher,  the 
hood  has  been  lengthened  2  Mr  inches  so  that  it 
will  conform  with  the  general  body  increases 
and  will  preserve  harmony  of  lines,  a  feature 
which  is  characteristic  of  the  design. 

The  Oldsmobile  motor  has  been  described  on 
several  occasions  before,  but  a  review  of  its 
features  will  not  be  out  of  place  here.  With  its  dimensions 
of  3%  by  5  inches,  it  has  a  displacement  of  192.4  cubic  inches, 
and  will  deliver  about  30  horsepower  on  the  block,  it  is  said. 
The  cylinders  are  a  block  casting  with  the  gearset  and  clutch 
in  unit,  and  arranged  for  three-point  mounting  in  the  frame. 
The  most  uncommon  point  about  the  engine  is  the  overhead 
valve  construction.  Though  this  is  not  uncommon  in  itself, 
the  method  of  completely  inclosing  the  valve  rockers,  push 
rods  and  springs  is  unusual.  In  fact,  the  push  rods  run  up 
to  the  rockers  through  a  cast  passage  in  unit  with  the 
cylinder  casting.  When  the  aluminum  top  plate  is  in  place 
over  the  valve  mechanism  the  motor  presents  an  exceedingly 
clean  appearance,  and  on  casual  inspection  might  easily  be 
mistaken  for  an  L-head  design. 

The  Delco  unit  and  the  centrifugal  water  pump  are  on  the 
right  side  on  the  same  shaft,  which  is  driven  through  gear 
connection  with  the  crankshaft  at  the  front.  The  opposite 
side  is  taken  up  by  the  carbureter  and  the  Stewart  vacuum 


Four-cylinder  Oldsmobile  touring  car  which  acllt  for  $1,095 


Rear  view  of  gearbox  used  In  four. cylinder  Oldsmoblle,  showing 
■peedometer  drive  off  the  propeller  shaft 


Oldsmobile  runabout  mounted  on  the  four. cylinder  model  43  chassis 


fuel  tank,  with  the  pressed-steel  cover  plates  over  the  open- 
ings to  the  valve  tappets  left  readily  accessible.  On  the 
front  of  the  same  side  is  the  oil  reservoir  which  is  a  part  of 
the  lower  half  of  the  crankcase. 

Detachable  Cylinder  Head 

The  cylinder  head  is  detachable,  and  it  carries  the  entire 
valve  mechanism,  together  with  the  intake  manifold.  Dis- 
tribution of  the  gases  from  this  manifold  is  effected  within 
the  head  casting,  while  on  the  opposite  side  are  the  four 
openings  to  the  exhaust  header,  which  is  a  separate  piece. 
Thus  the  head  is  really  the  "business"  part  of  the  engine, 
and  the  construction  makes  it  very  nice  when  any  work  on 
the  valves  is  to  be  done,  or  when  it  is  desired  to  reach  the 
cylinders  or  pistons. 

Both  the  crankshaft  and  the  camshaft  have  three  bearings, 
mounted  in  the  upper  part  of  the  crankcase,  which  is  integral 
with  the  cylinders.  The  crankshaft  has  a  substantial  flange, 
to  which  the  14-inch  flywheel  bolts,  and  the  front  gears  are 
spirally  cut  to  prevent  noise.  Drive  for  the  propeller  type 
of  fan  is  by  a  flat  belt  from  a  pulley  on  the  pump  shaft. 

The  Delco  apparatus  is  the  standard  single-unit  type  with 
the  ignition  distributer  a  part  of  the  motor-generator.  As 
a  generator  the  unit  is  driven  by  the  pump  shaft,  but  when 
acting  as  a  starting  motor,  gears  are  shifted  by  a  pedal  into 
mesh  with  the  teeth  in  the  flywheel  rim  in  the  usual  way. 
There  are  two  sets  of  gears  in  the  train  connecting  starter  to 
engine,  but  both  sets  are  out  of  mesh  when  the  unit  is  not 
required  for  starting.  These  afford  a  reduction  of  about 
25  to  1,  and  permit  the  cranking  of  the  engine  at  about 
125  r.p.m.  The  reduction  gears  are  housed  compactly  in  an 
integral  box  on  the  right  rear  supporting  arm  of  the  power- 
plant.  The  electric  system  operates  on  6  volts,  and  the 
storage  battery  is  carried  in  a  metal  box  under  the  front  seat. 

Lubrication  by  Splash 

Lubrication  is  by  splash,  with  a  pump  to  force  oil  up  to  a 
dash  gauge,  from  which  point  it  runs  by  gravity  to  the 
(Continued  on  page  950) 
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National  Highway  Sin  which  sell*  'or  $1,690.     Built  as  a  four  or  five -passenger  design, 

folding  seats  make  It  a  six  or  seven-passenger  car 


two  auxiliary 


National  Adds  a  Twelve 
and  a  Six 

Twelve  Has  V-Design  60-Degree  Motor  2 
3-4  by  4  3-4,  Giving  339  Cubic  Inches  Dis- 
placement—  Larger  Six  To  Be  Continued 

THE  National  Motor  Vehicle  Co.,  Indianapolis,  lnd.,  has 
a  twelve-cylinder  car  at  one  of  it*  new  series  models 
for  the  coming  season.  Nearly  a  year  ago  when  the 
eight-cylinder  motor  was  first  announced  as  a  stock  produc- 
tion in  this  country  it  was  at  once  hinted  that  concern  or  so 
would  bring  out  twelve-cylinder  designs  for  lUlli.  Little  at- 
tention was  at  that  time  paid  to  these  rumors  hut  this 
week  has  substantiated  them  und  the  National  i<  one  of  the 
first  to  announce  a  twelve  as  a  stock  model. 

This  new  twelve  will  be  manufactured  entirely  in  the  com- 
pany's factory  in  Indianapolis  and  already  has  been  on  the 
road  for  some  time.  Shipments  will  begin  in  August.  To 
date  the  motor  has  greatly  exceeded  the  expectations  of  its 
designers  in  the  matter  of  power  generated  and  smoothness 
of  running.  It  is  much  lighter,  volume  for  volume  than  the 
six  design  and  is  as  accessible  as  a  four  or  six. 

This  new  National  will  sell  at  SI, 990  as  a  four  or  five-pas- 
senger car  and  can  be  had  at  slight  additional  expense  as  a 
six  or  seven-passenger  job.  It  is  made  with  lUH-inrh  wheel- 
base  and  carries  3»J  by  4  1 -'2-inch  tires. 

The     twelve  -  cylinder 
motor    has    cylinders    of        -  . 

■  < -»  by  4  3-4-inches  bore 
and  stroke,  giving  a  piston 
displacement  of  :i.'!9  cubic 
inches.  The  motor  is  n  V 
design,  six-cylinders  at  one 
side  and  six  at  the  other 
side  being  thus  mounted  in 
two  groups  at  an  angle  of 
»>0  degrees  as  compared 
with  the  90-degree  angle 
used  in  eight-cylinder  V 
motors.  This  results  in  a 
narrower  overall  design. 
Compared  with  a  six-cyl- 
inder power  plant  of  ap- 
proximately the  *****  pi,„  yiew  of  the  new  National  Highway  Six.  showing  the  alale  between  the  front  seat*,  the  »*» 
overall  dimensions,  this  auxiliary  folding  seats  and  the  movable  driver's  seat.  The  folding  seat  behind  the  latter  Is  also  adjusts*'' 
new    twelve    has    12    per     to  correspond  with  it.    Note  ample  space  In  tonneau  and  driver's  compartment 


cent,  more  piston  displace 
ment  and  weighs  consider 
bly  less,  a  fact  whiit 
goes  to  prove  the  arg . 
ment  that  in  twelve-cyh: 
der  motors  it  is  possible  t 
increase  the  number  a! 
cylinders  and  yet  redua 
the  weight. 

The  motor  is  equippi. 
with  a  Weitinrhou<i 
starting  and  lighting  iyt 
tern;  and  some  chassis 
characteristics  i  nc  I  udt 
three-speed  gearset,  canti 
lever  rear  springs,  float 
ing  axle  and  a  steeriri 
gear  which  permits  dI 
turning  the  car  in  a  33 
foot  circle.  The  body  is  ai 
accentuated  streamline  de 
sign  and  the  radiator  : 
National  with  some  modi- 
fication in  curves. 

This  new  twelve  is  not 
a  drafting-room  creation 
but  has  been  running  for 
some  time  and  has  twtfl 
well  tested  out  on  the 
block  as  well  as  in  the 
chassis.  A  few  detail-  < 
designs  have  not  bee' 
finally  completed  which  prevents  the  reproduction  of  phot<- 
graphs  in  this  description. 

But  the  twelve  is  not  the  only  new  National  model  for 
next  year.  There  is  a  new  six,  the  Highway  Six  at  " 
which  is  u  lower  price  than  National  cars  have  ever  bet- 
marketed  at  heretofore,  in  fact,  it  is  the  first  time  a  National 
touring  car  has  been  listed  below  $2,000.  This  new  Highway 
Six  carries  out  practically  all  of  the  ideas  of  design  set  forth 
in  the  six  which  the  company  featured  during  the  preset 
year  and  which  will  be  continued  next  season  in  practically 
the  same  form  at  $2,375. 

The  Highway  Six,  however,  incorporates  some  features  new 
in  National  design  and  in  general  is  a  long,  low  and  room 
vehicle,  accommodating  four  or  five  passengers  and  two  ad- 
ditional tonneau  seats  converting  it  into  a  six-  or  seven 
passenger  car. 

In  appearance  the  new  Highway  Six  is  attractive,  the  body 
being  what  is  known  as  the  tumhle-home-design,  that  in  which 
the  sides  curve  inwards  at  the  top.  giving  a  convex  effect 
Viewed  from  front  to  rear,  the  body  lines  are  of  the  boat  iff* 
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with  the  widest  part  in  rear  of  the  front  seat.  The  seats  are 
placed  low,  that  for  the  driver  beinjf  adjustable  so  that  it  can 
be  moved  forward  or  backward  on  two  slides,  with  a  couple 
of  thumb  screws  to  hold  it  in  the  desired  position.  The  aux- 
iliary tonneau  seat  immediately  in  the  rear  of  the  driver  is 
also  mounted  so  as  to  be  correspondingly  adjusted  fore  or  aft, 
according  to  the  position  of  the  front  seat.  The  front  seats 
are  individual  types  with  a  passageway  between  them. 

The  motor,  a  block  design  with  valves  on  one  side,  has 
cylinders  3  1-3  by  5  1-4  giving  a  total  piston  displacement 
of  :to:i.l  cubic  inches  and  an  S.  A.  E.  horsepower  rating  of 
29.45.  The  motor  is  claimed  to  develop  48  horsepower.  In 
design  it  is  a  smaller  edition  of  the  larger  six  of  this  season 
but  differs  in  one  respect,  namely,  in  thut  a  Stewart  vacuum- 
gravity  gasoline  feed  system  is  used,  this  being  the  only 
National  model  on  which  it  is  used  for  next  season  and  mark- 
ing the  first  use  of  it  by  this  company.  With  it  a  1  1-4-inch 
side  inlet  carbureter  is  used  and  the  gasoline  tank  is  located 
under  the  body  at  the  rear,  being  so  placed  that  the  rear  of 
the  body  is  practically  in  the  same  vertical  plane  as  the  rear 
of  the  tank,  this  resulting  in  very  little  overhang  of  body  or 
other  parts  back  of  the  rear  axle. 

All  through  the  car  reduction  of  weight  has  been  one  of  the 
primary  objectives  and  it  has  been  accomplished  by  a  gen- 
eral cutting  out  of  useless  weight,  this  pruning  process  not 
being  local  to  any  particular  points  but  general  throughout. 
By  this  method  over  600  pounds  have  been  eliminated  as 
compared  with  the  weight,  were  the  conventional  practices 
of  the  present  season  followed  out,  bringing  the  total  weight 
to  3,000  pounds. 

Throughout  there  has  been  a  careful  selection  of  materials, 
alloy  steels  playing  a  very  general  part.  All  gears  in  the 
gear  set  and  rear  axle  are  chrome-nickel  alloys  with  the  pos- 
sible exception  of  the  rear  axle  pinion  which  is  of  nickel  steel. 
All  shafts  in  the  gearset  and  axle  are  of  chrome-nickel.  The 
front  axle  is  a  nickel  steel  forging  and  the  frame  a  high- 
carbon  steel  product. 

The  body  is  hung  approximately  I  1-2  inches  lower  than 
is  common  with  such  designs,  this  being  partly  accomplished 
by  heavily  dropping  the  front  axle  between  the  steering 
knuckles  and  the  spring  seats.  By  heavily  bottle-necking  the 
frame  in  front  it  is  possible  to  turn  the  car  in  a  33-foot  circle. 

Returning  to  a  more  detailed  consideration  of  the  motor, 
for  the  first  time  it  is  noticed  that  the  National  company  has 
mounted  the  electric  generator  and  magneto  on  the  same  side. 
The  usual  National  four-point  motor  suspension  is  used 
which  obtains  a  flexibility  to  avoid  twisting  from  the  frame 
due  to  one  bolt  attaching  each  motor  arm  to  the  supporting 
bracket,  these  four  bolts  lying  fore  and  aft  and  acting  as 
swivels.  This  method  of  support  has  been  used  by  the  com- 
pany for  5  years.  Cast  iron  valves  are  used  having  a  diam- 
eter of  1  9-16  inches  in  the  clear  and  with  a  lift  of  3-8-inch. 
The  single  camshaft  is  gear  driven;  a  high-tension  magneto 
giving  a  single  ignition  system  is  used  and  the  Westinghouse 
starting  and  lighting  system  is  fitted. 

The  three-speed  gearset  is  a  unit  design  with  the  motor  and 
from  it  power  is  transmitted  through  a  tubular  propeller 
shaft  with  a  universal  joint  at  each  end.  The  rear  axle  is  a 
floating  design  with  spiral  bevel  drive  and  tapered  roller 
bearings  used  throughout.  Annular  ball  Itearings  are  used  in 
the  gearset.  Spring  suspension  includes  a  set  of  semi-elliptics 
in  front  with  the  National  design  of  flat  cantilever  in  rear, 
the  cantilever  taking  the  driving  effect  of  the  rear  axle  and 
transmitting  it  to  the  frame.  A  torque  arm  is  employed. 
Front  springs  measure  38  by  2  and  rears  48  by  2  1-2  inches. 

Service  brakes  are  contracting  types  operating  on  14  by 
2-inch  drums  and  emergencies  are  expanding  designs.  The 
wheelbase  measures  128  inches;  tires  are  34  by  4  1-2  inches 
all  around;  and  equipment  is  complete,  including  one-man 
top,  Jiffy  curtains,  windshield,  speedometer,  electric  horn, 
power  tire  pump,  ammeter,  gasoline  gauge  and  the  usual  tool 


Driver'*  compartment  of  the  National  Highway  81k.    Note  rounded 
Body  tide*,  al*lew*y  *eat*  and  tool  locker  In  front  door 


equipment  which  is  carried  in  a  special  compartment  in  front 
at  the  driver's  left.  The  adjustable  steering  column  is  on 
the  left  with  change  speed  and  brake  levers  in  the  center. 

Jackson  Builds  Standard  Touring 
Car  Sleeping  Body 

Jackson,  Mich.,  May  20 — There  have  been  a  good  many 
makeshift  bodies  produced  by  amateurs  with  the  idea  of  pro- 
viding sleeping  quarters  when  on  tour.  The  accompanying 
illustration  shows  a  standard  type  of  car  now  being  sold  by 
the  Jackson  Automobile  Co..  this  city.  The  back  of  the  front 
seat  is  held  in  the  upright  or  normal  position  by  strong 
catches  and  is  just  as  rigid  when  up  as  a  body  of  ordinary 
sort.  When  lowered  it  rests  on  folding  steel  legs  and  the 
cushion  of  the  rear  seat  is  made  of  such  a  shape  that  when 
turned  round  it  makes  a  level  surface  with  the  rest.  This 
type  of  body  will  be  supplied  at  an  additional  cost  of  $25. 


Sleeping  body  manufactured  a*  atandard  type  by  the  Jackton 
Automobile  Co.,  Jackton.  Mich.,  and  aupplled  for  $?5  additional  coat 
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Governors  for  Motor  Vehicles 

Ideal  Governor  Must  Control  Power,  Must  Be 
Sensitive,  Flexible,  Regular  and  Steady  and  Should 
Co-operate  with  Valves  for  Proper  Gas  Delivery 

By  Theodore  Douglas* 

A  Paper  Read  Before  the  Metropolitan  Section  of  the  Society  of  Automobile  Hn^iueers 


IN  power  generating  machines  generally,  whether  large 
or  small,  the  best  engineering  practice  demands  some 
form  of  automatic  governor,  to  make  them,  broadly 
speaking,  self-regulating.  This  requirement  in  a  somewhat  dif- 
ferent form,  the  automatic  self-limiting  of  speed,  applies  with 
special  force  to  vehicle  engines,  and  particularly  to  commer- 
cial vehicles,  as  power  units,  because  of  their  high  first  cost, 
the  trying  conditions  of  their  service,  and  the  uncertain  de- 
pendability of  their  operators.  This  opinion  was  forcefully 
expressed  by  A.  J.  Slade,  Chairman  of  the  Research  Com- 
mittee on  Governors  of  the  Metropolitan  Section  of  the 
Society,  at  one  of  its  meetings:  "Any  truck  motor  that 
has  to  stand  up  in  service  year  in  and  year  out  must  have 
a  speed  governor  to  restrain  it  from  racing,"  etc.  Truck 
engineers  and  truck  users  alike  are  demanding  more  and 
more  some  automatic  form  of  protection  against  the  misuse 
of  their  equipment.  Ignorant  drivers  do  not  appreciate  the 
destructive  effects  of  the  abnormal  strains  resulting  from 
excessive  vehicle  and  engine  speeds  to  which  trucks  are 
constantly  subjected,  and  to  resist  which  they  were  never 

Small  Motors  a  Factor 

Apart  from  the  protection  of  the  vehicle  against  abuse, 
there  are  other  very  important  considerations  favoring  an 
automatic  control;  these  considerations  arc  the  employment 
of  the  efficient  modern  high-speed  engine,  the  employment 
of  smaller  engines,  and  increased  efficiency  both  in  time  and 
in  fuel.  However  capable  and  conscientious  the  driver,  there 
are  limitations  to  the  effectiveness  of  personal  control,  which 
are  inherent  in  the  method,  whether  the  means  employed  are 
for  hand  or  foot.  If  for  the  former,  providing  relatively 
non-vibrating  parts,  the  limitations  of  personal  action  are 
serious  obstacles  to  the  success  of  the  method.  The  pedal 
control  of  the  engine  will  give  the  driver  greater  manual 
freedom  to  respond  more  quickly  to  the  requirements  of  the 
service,  but,  on  the  other  hand,  owing  to  the  constant  vibra- 
tion of  the  vehicle,  particularly  in  commercial  vehicles  using 
solid  tires  and  having  spring  equipments  less  able  to  absorb 
minor  shocks,  the  foot  of  the  driver  is  in  constant  motion, 
causing  the  pedal  to  vibrate  in  a  greater  or  lesser  degree, 
dependent  on  its  design.  However  good  the  pedal  design  may 
be,  the  driver's  foot  will  vibrate,  and  its  slightest  movement 
acts  directly  upon  the  throttle-valve  and  causes  the  gas  flow 
to  the  engine  to  be  uneven.  This  has  a  bad  effect  on  the 
carburetion,  as  no  carbureter  has  b«en  designed  which  will 
deliver  an  economical  mixture  with  a  constantly  vibrating 
throttle.  Further,  there  must  be  considered  the  influence  of 
the  personal  factor,  since  even  the  best  of  drivers  in  the 
course  of  a  day's  operation  will  seldom  reach  the  high  point 
in  his  efficiency  curve,  and,  like  men  in  other  forms  of  em- 
ployment, will  generally  work  far  below  it. 

The  motor  vehicle  governors  in  commercial  use  today  may 
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be  divided  broadly  into  three  classes,  namely:  First,  gas- 
velocity  governors;  second,  hydraulic  governors,  and  third, 
centrifugal  governors. 

Of  the  first  class,  gas-velocity  governors,  I  know  of  but 
one  make  offered  commercially — the  Kramer.  The  action  of 
such  governors  is  dependent  on  the  inertia  of  the  gas  mixture, 
or  its  velocity,  in  passing  from  the  carbureter  to  the  engine, 
acting  on  an  automatically  regulating  admission  valve.  They 
limit  directly  the  maximum  gas-velocity,  and  indirectly  the 
engine  speed.  In  considering  the  efficiency  of  such  governors 
it  should  be  remembered  that  a  gas  of  given  mixture  at  a 
given  velocity  has  a  definite  thermal  value.  This  thermal 
value  may  be  sufficient  to  develop  a  high  speed  in  an  idling 
engine,  whereas  this  same  gas  at  the  same  velocity  if 
admitted  to  the  same  engine  laboring  under  load  may  not  be 
sufficient  to  develop  even  an  efficient  engine  speed  when  called 
upon  for  a  real  power  effort.  Such  a  design  probably  does 
not  contemplate  maintaining  a  uniform  engine  Hpeed,  as  it 
cannot  respond  to  the  gas  and  horsepower  requirements  of 
the  engine  under  greatly  varying  loads.  This  design  rather 
contemplates  limiting  the  maximum  speed  of  an  idling  engine, 
and  for  that  purpose  is  probably  efficient. 

Of  the  second  class,  hydraulic  governors,  also  only  one 
make  is  in  use  commercially — the  Packard.  This  governor  is 
dependent  for  its  action  on  the  head  or  pressure  of  the 
water  in  the  circulating  system  of  the  engine,  acting  on  a 
flexible  leather  diaphragm,  the  movement  of  which  is  trans- 
mitted to  a  gas-regulating  valve  located  between  the  car- 
bureter and  the  engine.  Such  a  design  permits  of  a  definite 
throttle-opening  for  a  definite  engine  speed,  irrespective  of 
load.  The  general  efficiency  of  the  design  is,  however,  de- 
pendent very  largely  on  the  type  of  valve  employed,  the  con- 
dition of  the  linkage  and  diaphragm,  the  normality  of  the 
water  temperature  at  the  engine  speed,  and  the  slippage  in 
the  pump  as  a  result  of  wear. 

Of  the  third  class,  centrifugal  governors,  there  are  many 
types,  subdivisions  and  varieties,  and  this  class  probably  in- 
cludes 95  per  cent,  of  all  the  governors  employed  today.  Such 
governors  may  be  subdivided  broadly  into  two  groups, 
namely: 

a.  Constant-engine-speed  governors  which  limit  the  engine 
speed  directly  through  curtailing  the  gas  flow,  and 

o.  Constant-vchicle-speed  governors  which  limit  the  vehicle 
speed  directly  through  its  influence  on  the  engine,  and  in- 
directly the  engine  speed,  through  curtailing  the  gas  flow  or 
by  grounding  the  ignition.  The  non-ignition  method,  owing 
to  the  many  and  serious  objections  to  it,  can  have  only  a  very 
limited  application.  Other  methods,  such  as  a  reversed  con- 
trol of  the  exhaust  and  inlet  valves,  have  been  employed,  but 
have  found  slight  acceptance. 

Constant-Engine-Speed  Governors 

Governors  of  this  group  are  driven  directly  from  the 
engine,  and  are  so  connected  to  a  governing  valve,  situated 
between  the  carbureter  and  the  engine  as  to  reduce  the  gas 
flow  when  the  speed  of  the  engine  exceeds  the  speed  for  which 
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the  governor  has  been  set.  With  these  governors,  when  a 
(rear  is  changed,  the  permissible  speed  of  the  engine  is  not 
altered;  the  engine  is  permitted  to  operate,  as  on  the  prior 
gear,  at  its  fixed  maximum.  With  such  a  governor  set  for  a 
maximum  engine  speed  of  900  r.p.m.  a  vehicle  speed  of  15 
miles  per  hour  on  high  gear,  of  11  miles  per  hour  on  third 
gear,  of  6  miles  per  hour  on  second  gear,  and  of  3  miles  per 
hour  on  first  and  reverse  gears  might  result.  The  possible  ve- 
hicle speed  drops  as  the  driving  ratio,  engine  to  wheel,  is  less, 
The  maximum  engine  speed  remains  the  same  for  each  gear, 
and  hence  in  the  process  of  dropping  into  a  lower  gear,  no 
power  advantage  results,  except  the  mechanical  advantage  of 
an  increased  gear  leverage.  The  commercial  vehicle  designer 
employing  such  a  governor  is  forced  to  make  a  compromise 
between  length  of  engine  life  and  possible  power  development, 
and  as  he  increases  one  he  decreases  the  other  proportionately. 
Within  the  limits  of  its  design,  other  factors  being  equal,  the 
power  output  of  an  engine  is  proportionate  to  its  speed.  In 
order  to  operate  his  engine  on  high  gear  at  a  reasonably  low 
speed,  to  secure  length  of  engine  life,  etc.,  the  designer  is 
compelled  to  sacrifice  power  on  low  gears  where  greater 
power  is  needed.  It  is  a  very  common  thing  to  see  a  commer- 
cial vehicle  engine  limited  to  a  maximum  speed  of  900  r.p.m. 
by  its  governor,  when  the  design  of  the  engine  has  been  such 
as  to  have  made  it  perfectly  safe,  when  greater  power  was 
needed  on  low  gears,  to  speed  the  engine  up  to  1,200,  or  even 
to  1,500  r.p.m.,  thus  adding  33  or  66  per  cent,  to  its  possible 
power  output. 

By  a  careful  study  of  the  current  consumption  of  electric 
vehicles  in  trucking  service  it  has  been  found  that  the  power 
requirement  for  the  high  gear  service  of  commercial  vehicles 
averages  about  30  per  cent,  of  the  rated  power  capacities  of 
their  engines.  It  has  been  further  determined  that  a  com- 
mercial vehicle  will  operate,  as  an  average,  for  90  to  95  per 
cent,  of  its  travel  on  high  speed.  It  hence  follows  that  the 
gear  ratio  on  high  determines,  at  least  to  the  extent  of  90  to 
95  per  cent.,  the  average  piston  travel  of  the  engine  of  any 
given  vehicle.  This  average  piston  travel  is  an  important 
factor  in  influencing  its  life,  efficiency  and  upkeep  cost. 

If  only  30  per  cent,  of  the  rated  power  capacity  of  the 
engine  is  required  for  more  than  90  per  cent,  of  the  vehicle 
travel,  it  follows  that  the  engine  during  that  extended  travel 
is  operated  on  a  very  much  reduced  throttle,  and  at  a  low 
efficiency.  It  would  seem  good  engineering  to  so  adjust  the 
gear  ratio  on  high  as  to  reduce  the  engine  speed  to  a  point 
more  closely  corresponding  to  the  actual  power  required, 
operating  the  engine  on  a  fuller  throttle  and  at  a  higher 
efficiency;  or  to  employ  a  smaller  engine. 

Constant-Vehicle-Speed  Governors 

To  overcome  the  objections  to  the  former  group  of  gover- 
nors, constant-vehicle-speed  governors  have  been  designed, 
which  influence  the  permissible  engine  speed  through  the 
vehicle  speed.  Such  a  governor  is  operated  from  one  of  the 
vehicle  wheels,  or  from  the  propeller-shaft,  and  permits  the 
vehicle  to  attain  its  maximum  speed  on  high  gear  at  a  mod- 
erate engine  speed.  This  reduced  engine  speed  tends  to  pro- 
long the  life  of  the  total  equipment,  to  lessen  the  cost  of 
upkeep,  and  to  increase  the  fuel  efficiency.  As  the  drive  is 
stepped  down  through  the  gear  train,  however,  such  a 
governor,  aiming  at  a  constant  vehicle  speed,  allows  an  in- 
creased engine  speed  inversely  proportionate  to  the  gear 
ratio,  which  is  ordinarily  such  as  to  permit  of  a  prohibitive 
engine  speed  on  second  gear,  and  an  absolutely  destructive 
speed  on  low  and  reverse  gears.  In  neutral,  the  engine  is 
entirely  free  from  the  influence  of  the  governor,  and  is 
permitted  to  race. 

The  Butterfly  Valve 

In  the  various  governors  already  referred  to,  with  but  one 
exception,  the  butterfly  valve  is  the  type  of  control  valve  em- 


ployed. There  are  many  objections  to  it.  It  is  very  sensitive 
to  vibrating  influences.  In  addition  to  the  pedal  influence 
upon  the  valve,  it  is  also  influenced  by  every  suction  impulse 
of  the  engine,  giving  rise  to  valve  fluttering*,  and  to  a  corre- 
spondingly irregular  working  effect.  This  type  of  valve  has 
the  further  disadvantage  of  constituting  a  brattice  (to  bor- 
row a  term  from  the  vocabulary  of  the  ventilating  engineer) 
in  the  gas  passage,  having  a  tendency,  on  deflecting  the  flow 
toward  the  walls  of  the  gas  chamber,  to  cause  the  ingredients 
of  the  mixture  to  separate  through  differences  in  skin  fric- 
tion. Other  objections  are  the  70  to  90  degrees  of  angular 
travel  required  of  the  valve  in  moving  from  its  open  to  its 
closed  position  and  vice  versa  and  further  that  in  that  travel 
the  open  area  of  the  valve  does  not  increase  and  decrease 
proportionately  to  its  angular  movement. 

It  is  conceded  generally  that  all  of  these  governors  have 
serious  limitations,  yet  it  has  been  the  policy  to  employ  them 
on  the  assumption  that  the  disadvantages  resulting  from 
omitting  them  would  be  far  more  serious  than  those  resulting 
from  using  them,  and  that  they  are  at  least  a  safeguard 
against  many  abuses. 

The  Ideal  Vehicle  Governor 

The  qualities  which  an  efficient  vehicle  governor  should 
possess  can  be  summarized  as  follows:  power,  sensitiveness, 
flexibility,  delivery,  regularity,  and  steadiness. 

Power.  This  is  the  most  important  quality  of  a  governor, 
and  upon  it,  and  its  proper  balance,  will  depend  very  largely 
its  efficiency.  To  possess  this  quality  effectively  the  governor 
must  be  static,  that  is,  be  a  one-speed,  one-position  governor. 

Sensitiveness.  This  quality  is  dependent  on  a  positive  in- 
crease and  decrease  in  power  between  small  variations  of 
position,  and  hence  of  speed,  and  the  difference  in  speed  be- 
tween any  two  positions  must  be  small. 

Flexibility.  The  governor  should  be  capable  of  maintain- 
ing the  power  output  of  the  engine  closely  proportionate  to 
the  power  requirement,  regulating  to  low  engine  speeds  for 
high  gear  service,  where  low  power  is  required,  and  to  higher 
engine  speed  for  low  gears  when  the  maximum  power  capac- 
ity of  the  engine  can  be  effectively  employed. 

Delivery.  This  quality  is  dependent  largely  on  the  type  of 
control  valve  employed.  The  governor  construction  should 
be  such  as  to  include,  and  to  co-ordinate  with,  a  valve  of 
such  design  as  to  require  but  slight  travel  in  effecting  its 
extremes  of  position.  The  valve  should  be  non-fluttering,  of 
low  resistance  to  the  gas  flow,  and  offer,  in  the  automatic 
control  of  the  engine,  full  throttle,  when  necessary,  until 
practically  the  moment  of  required  cutoff  is  reached. 

Regularity.  The  governing  influence,  power  and  valve 
closure  should  vary  proportionately  as  the  speed;  or,  between 
the  extremes  of  the  governor  range  the  differences  in  power 
and  closure  between  any  two  required  intermediate  positions, 
should  be  equal. 

Steadiness.  By  this  is  meant  a  smoothness  of  control, 
free  from  surge,  valve,  flutter,  or  hunting.  The  valve  should 
glide,  rather  than  be  jerked,  from  one  position  to  another.  It 
is  obvious  that  a  vehicle  governor  should  be  fool-proof, 
tamper-proof,  durable,  and  of  reasonably  low  cost. 

The  Duplex  Governor 

This  is  no  occasion  for  a  discussion  of  the  principles  of  the 
conical  pendulum,  or  circular  motion,  or  of  the  properties  of 
centrifugal  force.  I  will  simply  state  relative  to  the  mechan- 
ism of  which  I  am  the  designer,  that  it  is  a  static,  spring- 
loaded,  centrifugal  governor  provided  with  a  valve  and  link- 
age of  special  design.  By  a  static  governor  is  meant  that 
type  of  centrifugal  governor  which  will  maintain  its  revolv- 
ing weights  in  a  definite  position  for  any  given  speed,  and 
which  is  capable  of  resisting  external  influences  which  may 
tend  to  alter  their  position;  in  other  words,  a  one-speed,  one- 
position  governor.    Such  a  governor  will  assume  a  certain- 


Digitized  by  Google 


944 


THE  AUTOMOBILE 


May  67,  191j 


Sectional  vievwe  of  Duplex  governor.    Left — Fig.  1.    Right— Fig.  2, 


position  for  each  speed,  and  for  each  position  it  will  develop 
a  certain  power.  The  power  should  be  sufficient  to  quickly 
adjust  the  fuel  admission  valve,  with  a  view  to  minimizing 
fluctuations  in  speed,  thuR  giving  the  engine  the  property  of 
self-regulation,  within  narrow  or  broad  limits,  depending  on 
the  design. 

In  this  mechanism  the  centrifugal  member,  valve  member, 
and  adjusting  member  are  all  consolidated  into  a  single  unit 
within  an  inclosing  shell  which  is  interposed  between  the 
carhureter  and  the  intake  manifold  of  the  engine  so  that  the 
entire  gas  supply  must  pass  through  the  valve.  On  each  side 
of  the  valve  chamber  provision  is  made  for  the  insertion  of 
a  speed  terminal,  1  and  Al,  Fig.  1,  one  conveying  to  the 
governor  a  proportionate  vehicle  speed,  and  the  other  con- 
veying a  proportionate  engine  speed.  The  engine  speed  may 
be  conveyed  from  the  timing-gears,  camshaft,  magneto-shaft, 
etc.,  and  the  vehicle  speed  from  the  propeller-shaft,  gearset, 
or  jackshaft.  The  speed  conveying  means  2  consists  of  a  one- 
quarter  inch,  sixteen  strand,  steel  cable  revolving  in  a  hard 
fiber  casing  3.  Each  terminal  connects  with  an  automatically 
one-way  acting  springless  pawl  clutch  unit  4.  The  means  for 
actuating  the  pawl  is  a  drag  niece  5  having  sufficient  frac- 
tional bind  for  that  purpose.  The  floating;  members  of  these 
clutches  consist  of  gears  6  in  mesh  with  a  third  gear  7 
mounted  on  the  shaft  of  the  centrifugal  members.  The 
clutch  engaging  speed,  which  is  imparted  to  the  centrifugal 
member,  is  the  higher  of  the  two  speeds,  whether  of  the  en- 
gine or  of  the  vehicle.  When  the  engine  is  idling  the  engine 
speed  will  actuate  the  governor.  The  engine  is  always  under 
governor  control.  As  an  example,  consider  a  vehicle  in  which 
maximum  vehicle  speed  on  direct  drive  will  be  attained  at 
800  r.p.m.  of  the  propeller-shaft.  The  drive  being  direct,  the 
corresponding  motor  speed  will  also  be  800  r.p.m.  The  speed 
relations  mav  lie  so  established  that  at  a  maximum  governor 
speed  of  1,000  r.p.m.  the  engine  is  controlled.  Then  if  the 
governor  drive  for  vehicle  speed  control  be  taken  from  the 
propeller-shaft  and  stenped  up  to  1.25  to  1  the  maximum 
governor  speed  of  1.000  r.p.m.  will  be  reached  at  the  maxi- 
mum vehicle  speed  which  corresponds  to  800  r.p.m.  of  the 
propeller-shaft  and  engine.    This  constitutes  the  governor 


drive  from  the  vehicle.  If  the  governor  drive 
from  the  engine  be  taken  from  the  camshaft 
at  1.33  to  1  of  camshaft  time,  the  speed  of  the 
governor  drive  from  the  engine  would  be  only 
533  r.p.m.  at  800  r.p.m.  engine  speed.  The 
engine  speed  would  have  to  reach  1,500  r.p.m. 
before  the  governor  speed  would  reach  1,000 
r.p.m.  and  the  engine  be  controlled.  Thus 
when  the  vehicle  is  in  motion,  and  is  being 
propelled  by  the  engine  on  high  gear,  the  speed 
imparted  to  the  governor  by  the  vehicle  will 
be  the  higher  speed  and  will  govern  the  en- 
gine. This  may  be  also  true  of  third  gear, 
whereas  on  low  gears  the  governor  speed  from 
the  engine  will  be  the  higher  and  will  hence 
control. 

An  analysis  of  the  above  example  will  show 
the  following  facts: 

The  engine  is  under  governor  control  at  all 
times. 

The  vehicle  is  always  under  governor  control 
when  propelled  by  the  engine. 

The  difference  between  the  maximum  engine 
speed  for  high  gear  and  low  gears  is  700  r.p.m. 

The  uverage  vehicle  speed  for  low  gears  will 
probably  have  been  increased  40  per  cent. 
■The  available  horsepower,  over  high  gear 
capacity,  assuming  a  modern  high-speed  en- 
gine of  good  design,  will  have  been  increased 
87  per  cent. 

The  average  commercial  vehicle  todav  is 
very  much  overpowered,  and  the  use  of  the 
constant-engine-speed  governor  is  very  largely 
responsible  for  this  tendency.  It  is  also  largely- 
responsible  for  the  needlessly  low  gear  ratios 
for  high-gear  service  in  commercial  vehicles. 
These  nigh  gear  ratios  have  been  made  low  in 
order  to  increase  the  engine  speed  to  a  point  at 
which  the  engine  will  be  capable  of  developing 
the  amount  of  nower  judged  necessary  for  low 
gear  service.  The  conventional  high-gear  en- 
trine  speed  for  commercial  vehicles  varies  from 
900  to  1,150  r.p.m.  Had  the  vehicle  above  re- 
ferred to  been  equipped  with  a  constant-en- 
gine-speed governor,  its  engine  would  have 
been  limited  to  800  r.p.m.  for  all  gears,  and  its 
greater  power  capacity  might  just  as  well  have 
been  absent,  since  it  could  not  be  utilized.  If 
a  40  horsepower  engine  with  its  power  limited  to  26  horse- 
power is  sufficient  for  a  given  service,  why  buy,  operate  and 
maintain  one  of  40  horsepower?  Why  not  instead  install  one 
of  26  horsepower  and  operate  it  efficiently,  thus  producing 
a  cheaper,  better  and  more  economical  vehicle? 

Detail  Construction 

The  centrifugal  member  of  the  governor  under  consider- 
ation revolves  in  a  chamber  entirely  separated  from  the  gas 
chamber,  and  in  an  oil  spray.  This  chamber  contains  all  of 
the  moving  parts  of  the  governor,  excepting  the  valve  and 
valve  sleeve  which  are  in  the  valve  chamber.  There  are  four 
weights  8,  supported  by  toggle-links  9,  and  connected  at  one 
end  to  a  collar  10  slidably  mounted  on  the  centrifugal  governor 
shaft  11,  Fig.  2,  which  is  hollow.  The  other  end  of  the  weight 
linkage  is  rigidly  connected  to  the  shaft  and  to  the  gear  7. 
The  shaft  is  provided  with  a  transverse  slot,  not  shown,  in 
which  moves  a  transverse  pin  12,  Fig.  3,  carried  by  the  collar 
10.  This  linkage  is  held  in  its  extended  position  bv  the  spiral 
spring  13,  the  compressing  of  which  constitutes  70  per  cent, 
of  the  load  of  the  centrifugal  unit. 

The  valve  stem  consists  of  two  parts,  14  and  15.  Part  14 
has  a  notched  wheel  head  16  by  which  it  may  be  screwed  into 
or  out  of  the  valve  adjusting  sleeve  17  ot  will.  This  port 
of  its  stem  extends  all  the  way  through  the  valve  chaml>or 
and  into  the  end  of  the  hollow  centrifugal  shaft  11.  The 
second  part  of  the  valve  stem  15  is  a  pushrod  floating  in  the 
hollow  shaft.  The  valve  adjusting  sleeve  17,  which  is  made 
of  a  tin  alloy,  is  supported  at  one  end  in  the  bearing  18  of 
the  centrifugal  shaft,  and  at  its  other  end  in  the  bushing  19. 
The  valve  adjusting  sleeve  17,  which  has  a  short  slidine 
motion  in  its  bearings,  is  linked  to  the  movable  valve  part  20 
by  means  of  the  bronze  pin  21.  The  movable  valve  part  is 
supported  on  a  transverse  axis  by  a  hronze  shaft  22.  its  move- 
ment on  this  shaft  being  small.  Between  the  bushing  19  and 
a  shoulder  23  of  the  adjusting  sleeve  17  there  is  a  spiral 
spring  24  under  approximately  five  pounds  compression.  The 
function  of  this  SDring  is  two-fold;  first,  to  endeavor  to 
always  keep  the  valve  20  in  a  full-open  position,  and  second, 
to  provide  an  adjustable  fraction  of  the  load  on  the  cen- 
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trifugal  me^*L\Pp5»Xirriating  30  per  cent,  of  that  load, 
"uuwwg^  factory  and  its  compression  should 

The  valve  is  of  grid  construction,  and  consists  of  two  parts, 
20  and  25,  each  tmv\nK  a  latticed  gurIace.  The  fixed  memljer 
26  is  set  into  the  upper  part  of  the  valve  chamber  and  is 
provide  with  elongated  8|otSi  runnjnK  parallel  to  the  axis  of 
part  20,  with  walls  flaring  from  its  under  side  upward. 
Below  this  fixed  part  \s  the  movable  part,  having  a  corre- 
sponding series  of  slots  with  walls  flaring  from  its  upper 
surface  downward.  The  movable  part  has  an  arc  movement 
across  the  slots,  and  is  supported  by  means  of  a  substantial 
bearing  22.  The  maximum  travel  of  this  movable  part,  in  a 
size  D  governor,  is  approximately  1-lfi-inch,  and  in  that  small 
travel  effects  all  degrees  of  aperture  between  full-open  and 
full-closed  valve.  When  the  openings  of  the  rigid  part  co- 
incide with  the  openings  of  the  movable  part,  the  valve  is 
open,  and  when  the  bars  of  the  rigid  part  cover  the  openings 
of  the  movable  part,  and  vice-versa,  the  valve  is  closed.  The 
two  parts  of  the  valve  have  a  ground  fit,  though  their  sur- 
faces are  not  in  contact.  The  movable  part  is  held  in  open 
position  by  means  of  spring  pressure,  as  shown,  and  its  pos- 
sible motion,  in  both  directions,  is  limited  by  stop  screws  'Hi. 
This  construction  and  support  of  the  valve  frees  it  from  the 
influence  of  car  vibration.  The  openings  of  the  valve  con- 
stitute elongated  venturi.  This  design  was  adopted  with  a 
view  to  the  wire-pulling  of  all  the  gus  passing  through  the 
valve,  to  the  keeping  up  of  the  gas  velocity,  and  to  the  better 
mixing  of  ingredientB. 

Operation 

On  speed  being  imparted  to  the  centrifugal  shaft  by  means 
of  one  clutch  gears  6,  the  weights  expand,  drawing  forward 
the  sliding  collar  10  and  the  transverse  pin  12.  The  only 
load  carried  by  the  centrifugal  member  up  to  this  point  is  the 
compression  load  of  3pring  13.  When,  however,  in  its  for- 
ward movement  the  pin  12  encounters  the  end  of  the  floating 
valve  stem  15,  and  pushes  the  part  14,  held  rigidly  in  17  by 
means  of  the  thread,  part  17  is  pushed  forward,  compressing 
the  spring  24,  and  commencing  to  close  the  valve.  Not  until 
this  point  has  been  reached  does  the  centrifugal  member  pick 
up  its  full  load.  The  load  characteristics  are  so  proportioned 
to  the  centrifugal  force  developed  as  to  make  the  governor 
almost  isochronous  for  all  governor  speeds  from  700  to  l,:iOO 
r.p.m.  It  will  be  observed  that  there  is  no  positive  connection 
between  the  valve  linkage  and  sliding  collar.  If  there  were, 
any  movement  of  the  collar  would  alter  the  position  of  the 
valve  and  a  full  throttle  would  be  impossible  except  for 
speeds  below  that  speed  at  which  the  centrifugal  force  de- 
veloped would  be  capable  of  carrying  the  load  of  spring  13. 

Settinn  the  Governor 

The  valve  stem  14  may  be  screwed  in  or  out  of  the  adjust- 
ing sleeve  by  means  of  the  notched  wheel  16.  The  further  it 
is  Rcrewed  in  toward  the  floating  part  15  of  the  stem  the  less 
will  be  the  travel  required  of  the  sliding  collar  to  engage  15, 
and  to  close  the  valve.  The  further  it  is  screwed  outward  the 
greater  will  be  the  travel  required.  Therefore,  in  setting  the 
governor,  the  stem  is  screwed  in  for  low  speeds  and  out  for 
high  speeds,  as  required.  The  scale  27  indicates  the  valve 
or  speed  setting.  After  setting,  the  yoke  2S  is  so  adjusted 
over  the  end  of  16  as  to  engage  two  of  its  notches  to  prevent 
the  stem  from  turning,  yet  permitting  of  its  sliding  motion 
with  the  adjustable  sleeve  17.  The  cap  29  is  then  screwed 
into  place,  preventing  any  ingress  of  air,  and  protecting  the 
adjustment  by  the  pin  30,  and  a  lock  or  seal. 

All  parts  in  tho  valve  chamber  are  of  aluminum,  tin  or 
bronze,  while  spring  24  is  of  phosphor  bronze. 
All  bearings  tnorughout  the  governor  are  of 
bronze,  and  all  of  the  steel  parts  in  the  cen- 
trifugal chamber  are  specially  heat-treated. 
The  sufficiency  of  the  materials  and  workman- 
ship employed  in  its  construction  has  been 
shown  in  its  durability.  Careful  inspection 
after  fourteen  months  of  continuous  service  has 
shown  no  wear.  There  presumably  was  wear, 
but  it  was  not  visible.  The  lubrication  required 
consists  of  a  few  drops  of  oil  in  the  cup  31 
daily,  and  the  draining  out  of  the  old  oil 
through  the  discharge  32,  and  the  addition 
through  33  of  one-quarter  of  a  pint  of  medium 
weight  machine  oil  every  2,000  miles.  In  one 
test  the  governor  was  operated  for  1,500  miles 
without  any  lubrication  whatever  beyond  the 
initial  addition  of  one-quarter  pint  of  oil.  In- 
spection showed  no  harmful  results  and  suffi- 
cient oil  in  the  centrifugal  chamber  for  an 
additional  500  miles. 


The  average  increase  in  the  eificiencies  and  capacities  of 
the  trucks  of  three  companies  which  have  adopted  the  type 
of  governor  under  discussion  as  standard  equipment,  one  of 
which  companies  had  been  using  a  gas-velocity  governor,  and 
two  companies  three  types  of  constant-engine-speed  cen- 
trifugal governors,  was,  as  closely  as  could  be  determined, 
as  follows: 

Increased  ton-miles-per-hour   27' ; 

Increased  available  horsepower   42'/ 

Increased  gasoline  efficiency   2.">' 

Increased  acceleration   40', 

Decreased  piston  travel    7', 

Decreased  radiator  temperature   15' 

This  governor  makes  possible  the  employment  of  engines 
25  per  cent,  smaller  than  are  now  used  on  trucks  with  con- 
stant-engine-speed or  gas-velocity  governors.  This  was  con- 
clusively shown  in  the  extended  investigations  of  one  com- 
pany*, in  which  one  of  their  small  engines  equipped  with  this 
type  of  governor,  competed  with  a  25  per  cent,  larger  engine 
equipped  with  a  gas-velocity  governor,  one  truck  trailing  the 
other  on  a  cross-country  run  over  hilly  roads,  in  which  all 
of  the  conditions  of  chassis,  load  and  road  were  the  same.  In 
these  competitive  tests  the  little  engine  beat  the  big  engine 
in  ton-miles-per-hour  23  per  cent.,  in  gasoline  efficiency  48 
per  cent-  and  in  acceleration  50  per  cent. 

Comparative  dynamometer  tests  for  power  and  speed  con- 
trol have  been  run  in  the  laboratories  of  two  engine  manu- 
facturing companies  with  results  showing  no  drop  in  power 
output,  and  with  a  speed  variation  of  less  than  5  per  cent, 
in  dropping  and  picking  up  the  load  at  the  rate  of  fifteen 
times  per  minute.  This  would  represent  thirty  load  changes 
per  minute,  or  two  seconds  for  each  change.  It  is  obvious 
that  no  vehicle  operation  could  ever  duplicate  this  adverse 
condition.  The  tests  for  maximum  power  showed  a  smoother 
engine  operation  with  the  governor  than  without  it. 

Advantages 

The  following  are  the  more  important  advantages  of  the 
governing  method  under  discussion: 

It  will  provide  a  control  of  engine  speed  at  all  times. 

It  will  provide  a  control  of  the  vehicle  speed  when  pro- 
pelled by  the  engine  at  all  times. 

It  will  handle  the  vehicle  under  load  more  smoothly  than 
the  best  operator. 

It  will  use  the  compression  of  the  engine  on  down  grades 
to  brake  the  vehicle,  thus  easing  the  wear  and  strain  on 
the  braking  equipment. 

As  compared  with  all  other  governors  it  will  increase  the 
ton-miles-per-hour  of  the  vehicle,  its  gasoline  efficiency,  and 
its  acceleration.  It  will  make  possible  a  5  to  15  per  cent, 
decrease  in  the  average  piston  travel,  and  will  proportion- 
ately lengthen  the  vehicle  life  and  lessen  its  cost  of  upkeep. 
It  will  make  possible  the  employment  of  smaller  engines  and 
the  using  of  high-speed  engines  at  high  efficiencies.  It  offers 
special  advantages  on  fire  apparatus  where  high  engine 
speeds  are  required  for  pumping,  and  relatively  low  engine 
speeds  for  vehicle  travel.  On  gasoline-electric  machines 
where  series  windings  of  the  electric  motors  and  high  engine 
speeds  are  used  for  low  vehicle  speeds,  and  the  control  em- 
ploys parallel  windings  for  high  vehicle  speeds,  it  is  indis- 
pensable. 

This  governor  is  made  in  three  sizes,  suited  to  engines 
having  piston  displacements  of  300  cubic  inches,  300  to  500 
cubic  inches,  and  500  to  800  cubic  inches.  It  is  contemplated 
that  larger  sizes  will  be  added  to  this  list. 

•Thnrnu*  II   .t.  (T.  r\  (*nin)i;iliv,  K«'li"wlia.  Wis 


Fig.  3 — Duplex  governor  dUJiiembled 
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The  new  Sheldon  worm  gear  drive  rear  axle  designed  for  light  delivery  car*  of  1.000  pound*  capacity 


A  New  Sheldon  Worm  Gear  Axle 

Design  for  Light  Delivery  Cars  of  1,000  Pounds  Capacity 
— Special  Formula  Metals  Used  for  Worm  and  Wheel 

THE  Sheldon  Axle  &  Spring  Co.,  Wilkesbarre,  Pa.,  has  at  less  than  $900  with  full  equipment  ready  for  the  road, 
installed  the  tools,  jigs  and  fixtures  necessary  to  The  axle  is  designed  along  the  same  lines  as  the  larger 
manufacture  the  new  worm  gear  rear  axle  suitable  Sheldon  worm  gear  axle,  incorporating  the  straight  type  of 
for  light  delivery  cars  of  1,000  pounds  capacity.  This  worm  worm  and  wheels  in  a  semi-floating  axle  construction  pro- 
drive  for  this  size  car  has  been  experimented  upon  for  over  ducing  a  simple  axle  of  relatively  few  parts  and  light  weight, 
a  year  with  test  trucks  and  the  company  is  now  ready  to  put  The  housing  is  pressed  steel  and  is  pressed  and  riveted  to 
it  upon  a  production  basis.  Announcement  is  made  that  n  cast  steel  spring  seats  and  brake  spiders.  A  special  feature 
large  quantity  has  already  been  arranged  for  by  a  firm  as  will  be  noted  in  the  illustrations  is  the  mounting  of  the  hub 
which  will  market  a  delivery  wagon  of  1,000  pounds  capacity     on  the  axle  shaft  by  means  of  taper  bushings.    This  permits 

the  wheels  to  be  easily  removed  without  the 
aid  of  a  wheel  puller  which  is  often  not  at 
hand  when  most  needed. 

Double  Internal  Cam  Brakes 

Double  internal  cam  brakes  are  used  1.7.".- 
inch  wide  operating  against  14-inch  pressed 
steel  brake  drums.  The  use  of  the  internal 
brake  permits  of  a  clean  exterior  appear- 
ance as  all  the  parts  are  housed  within  the 
drum  where  they  are  also  protected  from 
mud  splashed  by  the  wheels.  The  shoes  are 
malleable  iron  lined  with  Thennoid,  and 
the  arrangement  has  been  designed  so  as 
to  permit  of  the  use  of  non-skid  chains  with- 
out any  danger  of  interference  with  the 
brake  lever.  The  latter  are  extended  inside 
the  frame  and  are  mounted  in  hardened  and 
ground  bushings  which,  it  will  be  noted 
from  the  illustration,  are  amply  provided 
for  in  the  way  of  lubrication. 

I'niform  Stress 

The  axle  shafts  are  2  inches  in  diameter 
at  the  outer  bearing  and  are  tapered  from 
the  bearing  collar  to  the  differential.  The 
reason  for  this  is  to  provide  a  uniform 
stress  at  all  sections  of  the  shaft.  The  ma- 
terials used  in  the  shaft  are  3.5  per  cent, 
chrome-nickel  steel  drop-forged.  They  are 
heat  treated  to  give  an  elastic  limit  of  126,- 
000  to  150,000  pounds  per  square  inch. 

A  special  secret  formula  of  steel  is  used 
for  the  worm  and  after  the  heat-treatment 
has  been  accorded,  the  manufacturing  proc- 
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ess  calls  for  grinding  and  polishing.  This 
puts  a  smooth  finished  surface  on  the  worm 
and  at  the  same  time  eliminates  any  dis- 
tortion that  might  have  taken  place  during 
the  heat  treatment.  As  the  grinding  is  done 
to  within  close  limits,  the  finished  worms 
are  all  of  a  size  within  very  close  tolerances, 
permitting  of  perfect  interchangcability  at 
this  point.  The  worm  has  five  starts,  3.75 
lead,  30  degrees  50-minute  lead  angle,  30 
degrees  axial  pressure  angle,  2i>  degrees 
22,5  minutes  normal  pressure  angle. 

A  special  formula  is  also  employed  for  the 
bronze  worm  wheel  which  has  thirty-one 
teeth  of  1.75-inch  space.    Both  the  material 
in  the  worm  and  worm  wheel  have  been 
selected  as  the  result  of  long  experiment  in 
this  direction  and  both  the  material  and  the  heat  treatment 
accorded  are  kept  as  secrets  by  the  manufacturer.    A  forg- 
ing is  used  for  the  differential  case  and  the  differential  gears 
and  pinions  are  heat-treated  alloy  steel. 

Friction  Resistance  Minimized 

Special  attention  has  been  paid  to  the  bearing  mounting 
of  this  axle  in  order  to  keep  the  frictional  resistance  as  low 


ustratlng  the  douole  Internal  cam  brakes  used  with  the  new  Sheldon  worm 
axle.    Shoe*  are  malleable  Iron  and  drumi  of  pressed  steel 

as  possible.  Ball  bearings  are  used  throughout  and  as  will 
be  noted  in  the  accompanying  drawings  the  design  has  been 
such  as  to  keep  frictional  resistance  as  low  as  possible  and 
at  the  same  time  provide  a  large  factor  of  safety  in  the 
bearing  mounting.  This  provides  a  complete  rear  installa- 
tion for  a  truck  of  this  size  and  one  which  is  essentially  a 
high-class  job  with  the  additional  feature  of  being  economical 
in  manufacture  and  assembly. 


Splash  Oiling  f  orStep  Piston  Motor 


THE  eight-cylinder  engine  in  which  the  cylinders  are  ver- 
tical and  arranged  concentrically  one  above  the  other  in 
tandem  appears  first  in  the  U.  S.  patent  office  about  1884, 
and  at  various  intervals  since.  In  1900  and  up  to  1905  sev- 
eral patents  were  issued  here  and  in  Europe  showing  this 
type  of  cylinder. 

During  1901  and  1902,  the  type  was  tried  in  Europe  ex- 
tensively, but  owing  to  the  imperfect  lubrication,  particularly 
of  the  upper,  or  small,  cylinder,  and  other  difficulties,  it  was 
abandoned. 

E.  M.  White,  a  consulting  engineer,  Detroit,  Mich.,  who 
has  invented  several  unique  oiling  schemes  for  splash  lubri- 
cation which  have  proven  successful,  now  offers  a  design  of 
tandem  eight,  which  he  claims  overcomes  this  inherent  oiling 
difficulty  and,  though  the  general  design  is  probably  not  new 
except  in  details  of  construction,  the  method  of  oiling  is  de- 
cidedly novel.  The  White  is  the  only  design  of  tandem  eight, 
of  which  there  is  any  record,  to  introduce  the  oil  to  the  cyl- 
inder walls  through  holes  in  the  pistons  and  between  the  two 
sets  of  rings.  This  is  undoubtedly  the  first  motor  of  the  de- 
sign to  lubricate  the  upper  piston  by  the  splash  system. 

In  order  to  lubricate  it  by  this  method,  White  makes  use 
of  the  baffles,  which  he  also  fits  to  other  types  of  engines,  and 
the  principles  of  which  were  explained  in  a  recent  issue.  The 
lower  cylinder  walls  are  lubricated  by  the  plain  splash  from 
these  troughs,  but  the  upper  set  have  the  special  baffle  pro- 
vision. A  part  of  the  oil  splashed  is  thrown  around  and  onto 
the  baffle  plates  B  which  act  to  shoot  it  directly  up  into  the 
upper  pistons,  as  shown  by  the  arrows. 

All  around  the  inner  side  of  the  piston  there  is  the  ledge 
or  pocket  G,  which  catches  this  oil  sprayed  up  by  the  baffles. 
Then  it  goes  out  through  the  comparatively  large  holes  H 
and  onto  the  cylinder  walls. 

New  York  City,  May  21 — Gasoline  consumption  during 
1915  will  run  over  1,000,000,000  gallons,  according  to  an 
estimate  based  on  the  fact  that  the  number  of  new  cars  pur- 
chased in  1915  is  equal  to  the  number  purchased  in  1914. 
The  increase  in  gallonage,  assuming  the  rate  of  increase  in 
new  cars  is  the  same,  will  be  around  300,000,000  gallons,  or 
about  30  per  cent. 


through  tandem  elght-cyllnder  motor  designed  by  E.  M. 
White,  showing  unique  system  of  splash  lubrication  In  which  the 
oil  is  Introduced  to  the  cylinder  walls  through  holes  In  the  pistons 
and  between  the  two  sete  of  rings.  The  lower  cylinder  walls  are 
lubricated  by  splash  from  the  troughs.  Part  of  the  oil  la  thrown 
around  and  on  to  the  baffle  plates  B  which  shoot  It  to  the  upper 
pistons,  where  It  Is  caught  by  the  pockets  O  and  fed  to  the  cylinder 
walla  through  the  holes  H 
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1916  Oakland  Four  Larger— Price  Lower 


Hood  and  Radiator  Arc  Higher— Power 
Plant  2  Inches  Shorter— Underslung 
Springs  Take  Drive  and  Torque 

with  this,  the  driving  compartment  has  been  enlarged  2 
inches  in  width  and  the  same  amount  in  length.  This  makes 
a  very  roomy  seat,  and  the  extra  leg  room  should  be  appreci- 
ated, especially  on  long  runs. 

The  Oakland  four  has  a  Northway  unit  power  plant,  the 
cylinder  bore  of  which  is  .3  1-2  inches  and  the  stroke  5  inches. 
The  Delco  electrical  combination  is  continued,  and  the  car- 
bureter is  an  improved  Marvel.  The  clutch  is  a  cone,  gear- 
set  a  compact  three-speed  design,  and  drive  to  the  rear 
through  a  tubular  shaft.  Springs  in  the  rear  are  three- 
<|uarter  elliptic,  the  axle  is  floating,  and  the  propulsion  of 
the  chassis  on  the  Hotchkiss  principle.  The  whcclbnse  re- 
mains 112  inches,  and  the  car  is  shod  with  33  by  4  tires  on 
demountable  rims,  the  rear  pair  being  non-skids. 

Power  Plant  More  Compact 

Nothing  has  been  materially  altered  in  the  engine  design. 
It  is  really  so  similar  to  that  of  last  year  that  the  casuul  ob- 
server would  not  see  any  difference.  However,  the  whole 
power  plant  has  been  made  more  compact  by  reduction  in  the 
spuce  occupied  by  the  clutch,  and  this  allows  a  shortening  of 
about  2  inches  overall.  Instead  of  using  one  large  spring  at 
the  center  of  the  clutch  mechanism  to  hold  it  in  engagement 
with  the  female  member,  six  small  springs  are  employed  for 
the  purpose,  these  being  arranged  equidistant  from  one  an- 
other. This  permits  each  spring  to  be  shorter  than  a  single 
large  spring  would  have  to  he  and  at  the  same  time  it  should 
tend  to  a  better  action,  since  the  engaging  force  is  distributed. 

Ilashpot  Type  Carbureter  Used 

The  type  of  Marvel  carbureter  now  litted  employs  a  dash- 
pot  to  prevent  fluttering  of  the  air  valve.  That  is,  the  valve 
is  connected  to  the  dashpot  in  such  a  manner  that  its  action 
is  dampened.    Any  change  in  suction  has  to  l>e  of  sufficient 


Arrangement  of  Instrument  board  and  control  members  on  four 
cylinder  Oakland  model  38 


SKVKRAL  slight  mechanical  improvements,  an  increase 
in  the  front  size  of  the  body  and  a  material  reduction 
in  price  to  $1,050  for  all  three  types — touring  car,  road- 
ster and  speedster — are  the  conspicuous  points  about  the  new 
four-cylinder  model  38  of  the  Oakland  Motor  Car  Co.,  Pon- 
tiac,  Mich.  Its  general  appearance  and  its  features  of  design 
are  the  same  as  the  model  37  which  it  supersedes.  The  old 
prices  were  $1,200  for  the  touring  car  and  $1,150  for  the 
roadster,  so  that  in  one  case  the  reduction  is  $200,  and  in  the 
other.  $150. 

Rear  Springs  I  nderslung 

In  looking  at  this  Oakland  model,  one  is  impressed  with  the 
good  lines  and  with  the  way  in  which  the  low  hanging  of 
the  chassis  has  been  attained.  Oakland  was  one  of  the  first 
to  undersling  the  rear  springs  from  the  axle,  and  it  has  de- 
veloped this  feature  until  now  a  very  racy  appearance  is 
given  the  cars  with  consequent  ability  to  hang  to  the  road  at 
speed. 

The  outstanding  feature  of  the  new  models  over  those  of 
last  year  is  the  greater  height  of  the  cowl,  hood  and  radia- 
tor, lending  a  suggestion  of  more  power  and  size  to  the  cars. 
While  this  increase  is  but  1  inch  it  is  an  improvement.  Alonp 
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duration  to  make  the  valve  open  gradually,  a  feature  prevent- 
ing any  jerkiness  in  the  action  of  the  engine  at  speed. 

The  motor  is  capable  of  running  at  moderately  high  speed, 
and  may  really  be  classed  as  a  high-speed  type  in  the  Ken- 
t-rally accepted  sense  of  the  term,  it  attains  a  speed  of  2,f>(>0 
r.p.m.  when  developing  3i».5  horsepower.  This  is  a  com- 
mendable output  for  an  engine  of  its  dimensions,  and  is  said 
to  be  made  possible  principally  through  the  use  of  large 
valves  and  special  cam  design,  affording  a  good  lift  to  the 
valves.  They  have  a  diameter  of  1  5-8  inch,  and  are  con- 
structed of  tungsten  alloy  steel. 

The  dimensions  of  3  1-2  by  5  inches  give  a  piston  displace- 
ment of  192.4  cubic  inches,  and  through  the  use  of  light  re- 
ciprocating parts,  there  is  no  doubt  that  the  engine  develops 
its  full  quota  of  power.  As  last  year,  the  manifolds  are  de- 
signed for  least  gas  restriction,  and  the  carbureter  throttle 
valve  is  arranged  parallel  to  the  crankshaft  so  that  there  is 
no  tendency  for  the  throttle  to  act  as  a  deflector  and  the  dis- 
tribution of  fuel  to  each  cylinder  is  equal. 

Arrangement  of  Power  Plant 

In  the  general  arrangement  of  the  engine,  the  valves  nn«l 
manifolds  are  placed  on  the  left,  with  the  Delco  unit  on  the 
right.  The  cylinder  head  is  detachable  as  a  unit,  allowing 
access  to  cylinders  and  pistons.  The  water  pump  is  located 
just  forward  of  the  electrical  unit,  and  driven  from  the  same 
shaft.  The  latter  also  carries  the  fan  driving  pulley,  and  is 
operated  by  gear  connection  with  the  crankshaft  in  the  con- 
ventional manner.  Suspension  is  at  three  points  with  inte- 
gral crankcasc  arms  at  the  rear,  and  a  center  support  at  the 
front.  The  oil  reservoir  is  at  the  forward  left  side  and  a 
part  of  the  lower  half  of  the  crankcase. 

Pistons  Are  Crowned 

The  pistons  are  crowned  to  make  them  as  strong  as  pos- 
sible without  materially  adding  to  their  weight.  They  con- 
nect to  the  crankshaft  through  the  conventional  type  of  drop- 
forged  connecting-rods.  The  crankshaft  is  a  three-bearing 
type  with  the  following  bearing  dimensions: 


Kront — 1  S-s  by  1 I-H  Inchrn. 
iVnii-r—  I  7-K  hy  2  3-8  im  hrw. 
Itc«r    I  IS-IS  hy  3  ll-K  inrhr* 
•  'untiFCtlng-rod  lower  hparlniit*— 


I  r.-S  b»  2  1-4  Iik  Iivh 


These  bearings  are  all  of  a  special  form  of  babbitt. 

The  Delco  apparatus  is  the  standard  single-unit  type  man- 
ufactured by  the  Dayton  concern,  and  incorporates  the  ig- 
nition distributer  as  an  integral  part  of  the  main  device. 
There  is  no  alteration  in  its  method  of  operation.  When  act- 
ing as  a  generator  it  is  driven  from  the  front  gears  by  the 
shaft  already  mentioned,  and  when  cranking  the  engine  it 
drives  the  flywheel  through  a  train  of  gears  housed  in  an  in- 
tegral compartment  on  the  right  rear  side  of  the  flywheel 


Distinctive  speed- 
ster on  Oakland 
four-cylinder  model 
38  chasala 


ik  ' 


•        t       a  i 
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Both  aidea  or  Northway  unit  power  plant  uead  In  four-cylinder 
Oakland  model  38.  By  reducing  the  space  occupied  by  the  clutch 
the  power  plant  haa  been  shortened  about  2  Inches  for  1916 

case.  A  small  pedal  to  the  right  of  the  control  pedals  is  used 
to  push  the  gear  train  into  mesh  with  the  flywheel  ring  gear, 
and  through  this  connection  a  reduction  of  about  25  to  1  ia 
attained.  That  is,  the  engine  is  turned  at  a  speed  one  twenty- 
fifth  that  of  the  starting  motor.  These  starter  gears  are  so 
arranged  that  both  sets  are  shifted  out  of  mesh  when  the 
starting  function  is  not  required,  causing  all  of  them  to  be  at 
rest  until  needed. 

The  electrical  system  is  of  the  single-wire  type  and  oper- 
ates at  H  volts.  By  this  method  the  wiring  is  minimized,  and 
the  return  circuit  is  grounded.  The  ignition  part  provides  an 
automatic  spark  advance  within  range  of  the  set  point  of  the 
manual  spark  lever  on  the  steering  wheel  quadrant.  This 
automatic  advance  is  attained  through  the  use  of  a  centrifu- 
or  which  controls  the  spark  position  in  accordance 
with  the  speed  within  the  limits  as  just  mentioned. 

The  charging  rate  of  the  generator  is  also  automatically 
regulated.  This  takes  care  of  charging  at  low 
speeds,  so  that,  with  ordinary  car  speeds  of  from 
10  to  16  miles  an  hour  the  battery  is  being 
charged  at  about  the  same  rate  as  it  would  have 
were  the  car  running  at  high  speed.  A  com- 
partment under  the  front  seat  conveniently 
houses  the  Wd-ampere-hour  Exide  storage  bat- 
tery. In  placing  it  here,  accessibility  has  not 
been  overlooked. 

(iiarset  Is  Unchanged 

The  gearset  is  still  the  compactly  designed 
unit  "sed  on  the  previous  model.  Gears  are  of 
wide  face  and  stub  tooth  form  to  give  strength. 
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Below—  FIve-pasaenger  louring  car  mount- 
ed on  the  Oakland  four-cylinder  model  38 
r  basalt 


Above — Oakland  * our-cynncer  model  18  chat 
*la  lilted  with  roadater  body 


The  shifting  lever  mounting  and  that  of  the  emergency  brake 
lever  continue  to  be  of  the  unique  rocker  type  which  requires 
no  oiling,  and  is  proof  against  rusting  or  binding.  The  brake 
operating  system  also  uses  these  rocker  bearings.  Each  lever 
and  the  brake  rocker  shaft  get  their  oscillatory  freedom 
through  the  compressibility  of  the  springs  which  hold  them 
to  their  positions.  Small  pressed-steel  cups  hold  the  springs 
in  place,  and  these  can  be  removed  by  turning  them  at  right 
angles  to  their  fastened  position  so  that  the  larger  pair  of 
slots  in  their  heads  will  clear  the  ends  of  the  brake  rod 
levers  or  the  pins  in  the  ends  of  the  shifting  or  emergency 
brake  levers,  as  the  case  may  be. 

Another  clever  part  of  these  bearings  is  the  provision  for 
adjustment  of  the  rod  connecting  the  brake  lever  to  the  brake 
rocker  shaft.  The  threaded  end  of  the  rod  passes  through 
the  end  of  the  lever,  the  front  side  of  the  part  around  the 
hole  through  it  being  grooved  to  receive  the  edge  of  a  wedge- 
shaped  piece  screwed  onto  the  rod  end.  A  cotter  pin  pre- 
vents it  from  coming  off,  and  the  lever  groove  acts  as  a  lock 
to  prevent  its  turning.  Thus  the  lever  and  its  rod  are  free 
to  oscillate  sufficiently  for  all  positions  of  each  with  respect  to 
the  other. 

Hoirhki.-K  Drive  Employed 

The  Uotchkiss  type  of  drive  is  retained.  By  that  is  meant 
that  the  drive  and  torque  are  taken  through  the  rear  springs 
instead  of  having  any  torsion  arm  or  radius  rods  for  the  pur- 
pose. This  makes  for  a  light  construction  which  is  very  sat- 
isfactory. The  master  leaves  of  the  springs  are  of  such  size 
that  they  can  take  the  shocks  of  the  road  with  a  cushioning 
effect,  preventing  them  from  reaching  the  general  chassis 
mechanism. 

The  propeller  shaft  is  tubular  and  fitted  with  two  universal 
joints  in  the  customary  positions.  The  shaft  has  an  outside 
diameter  of  1  1-2  inches  and  an  inner  diameter  of  I  1-4  inches. 
Such  a  shaft  construction  is  much  lighter  than  a  solid  type 
would  be,  and  at  the  same  time  it  is  stronger  against  whip- 
ping. 

The  rear  set  of  springs  go  under  the  axle,  while  the  front 
pair  remain  above.  This  rear  construction  lowers  the  chassis 
considerably  and  is  in  part  responsible  for  the  general  low 
lines  of  the  car.  The  front  springs  are  35  1-4  inches  long, 
while  the  rears  are  48  inches. 

The  rear  axle  is  of  the  type  known  as  a  one-bearing  float- 
ing construction.  That  is,  there  is  a  single  bearing  directly 
in  the  center  of  each  wheel  to  carry  the  load.  These  wheel 
bearings  are  Hyatts,  as  are  those  in  the  differential.  New 
Departures  are  used  in  the  pinion  and  as  thrust  carriers  on 
either  side  of  the  Hyatts. 

A  commendable  feature  of  the  chassis  is  the  tapered  frame 
which  follows  the  body  line  all  along,  affording  good  support 
throughout  the  body  length  and  doing  away  with  running 
board  aprons,  since  the  frame  itself  comes  flush  with  the 
body  and  running  boards.  Some  weight  is  also  saved  by  the 
elimination  of  these  apions.    This  construction  was  new  to 


the  Oakland  four  of  last  year,  and  is  continued  without 
change. 

In  connection  with  the  body,  a  neat  feature  this  year  is  the 
combining  of  the  instrument  board  with  the  body.  It  is  made 
of  metal  and  is  so  tilted  that  a  clear  view  of  all  instruments 
is  possible  when  in  the  drive  seat.  The  running:  boards  are 
covered  with  linoleum  this  year,  the  previous  model  having 
metal  boards.    This  was  done  to  follow  the  popular  trend. 

To  Feature  Speedster 

For  this  season  Oakland  is  to  make  a  feature  of  the  at- 
tractive speedster  type  of  body  with  its  bucket  seats  and 
rakish  appearance.  The  sides  of  the  body  are  low  and  the 
afterdeck  flat  to  carry  a  spare  tire.  Due  to  a  higher  gear 
ratio  in  the  rear  axle  than  the  roadster  and  touring  models 
have — 3  3-4  to  1 — this  speedster  is  a  fast  car,  and  is  said  to 
readily  attain  a  speed  of  60  miles  an  hour. 

The  Stewart  vacuum  gasoline  feed  is  employed  as  standard 
this  year,  drawing  the  fuel  from  a  15-gallon  tank  at  the  rear. 

Driving  this  car  reveals  a  very  comfortable  design,  for 
ample  room  is  afforded  for  getting  in  and  out  on  the  drive 
side,  and  for  having  the  legs  at  a  comfortable  angle.  The 
gearset  lever  is  convenient  to  the  right  hand,  while  a  neat 
aluminum  gearshift  gate  indicates  the  position  of  each  speed. 
In  a  demonstration  run,  The  Automobile  representative  was 
surprised  at  the  flexibility  of  the  car  and  its  quick  get-away. 
Convenient  location  of  the  control  apparatus  was  also  notice- 
able, the  horn  button  on  top  of  the  steering  wheel  being  a 
typical  feature. 

Oldsmobile  Eight  Replaces  Six 

(Continued  from  i>ag<  939) 
individual  troughs  under  the  cylinders  and  to  the  crankshaft 
and  camshaft  bearings. 

Of  course,  now  that  the  vacuum  feed  system  is  employed, 
the  pressure  air  pump  of  last  year  is  eliminated.  The  fuel  is 
drawn  to  the  vacuum  tank  instead  of  being  forced  to  the 
carbureter,  and  from  the  tank  flows  by  gravity  to  the  car- 
bureter. A  gasoline  gauge  has  been  fitted  to  the  tank 
this  year. 

Speedometer  Drive  Off  Propeller  Shaft 

The  speedometer  drive  has  been  changed  so  that  it  is  now 
off  the  propeller  shaft  instead  of  the  front  wheel.  The 
driving  gear  is  mounted  on  the  front  of  the  forward  universal, 
and  a  bracket  attaching  to  the  rear  of  the  gearbox  holds  the 
flexible  shaft  gear. 

The  same  general  refinement  of  appointments  and  finish 
which  featured  the  car  of  last  season  are  to  be  found  on 
the  new  model.  The  Circassian  walnut  instrument  board, 
with  its  small  compartments  on  either  side,  and  the  steering 
wheel  of  the  same  wood  do  their  part  to  touch  off  the  leather 
upholstery  and  general  finish.  A  good  feature  is  the  mount- 
ing of  the  Delco  switch  on  a  hinged  door  in  the  dash. 
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New  Speed  Factors 

mHIS  YEAR'S  500  mile  race  gives  promise  of 
.L  ushering  in  a  new  era  in  American  speedway 
racing,  first  because  of  the  smaller  motors  and 
second  because  of  lighter-weight  cars  and  the  more 
general  use  of  American-made  cord  racing  tires. 
Cutting  the  motor  displacement  from  450  to  300 
cubic  inches  has  instead  of  reducing  the  speed  of 
the  machines  resulted  in  higher  speeds  than  a  year 
ago.  This  is  primarily  due  to  larger  valve  openings 
obtained  either  by  using  four  valves  per  cylinder 
or  making  valves  larger  in  proportion  to  the  cylinder 
bore.  The  use  of  lighter  reciprocating  parts  has 
played  its  part  in  increasing  the  possible  crankshaft 
speeds  of  these  motors. 

Speed  has  been  added  to  the  chassis  by  the  general 
cutting  out  of  weight,  made  possible  by  a  better 
adaptation  of  material  to  the  work  to  be  done. 
There  are  better  steels  used  in  the  300-inch  racing 
cars  this  year  than  used  on  the  average  last  year. 
Some  makers  are  saving  weight  by  using  lighter 
metals  than  cast  iron,  or  cast  steel  where  strength 
is  not  the  first  consideration. 

By  using  cord  tires  with  lower  air  pressures 
several  entrants  look  to  less  chassis  vibration  and 
the  possibility  of  going  through  the  race  with  lighter 
car  parts  and  yet  with  little  if  any  danger  of  them 
giving  way.  As  to  the  merits  of  such,  Saturday's 
race  should  furnish  valuable  lessons. 


New  Racing  Problems 

FIVE  YEARS  ago  when  the  subject  of  the  higher 
efficiency  of  small  motors  in  Europe  was  a 
dominating  topic  one  of  our  engineers  gave  the 
sound  advice  that  if  we  were  handed  such  motors 
at  that  time  it  would  be  impossible  to  use  them 
without  first  strengthening  all  of  the  other  parts  of 
the  car  because  the  added  power  of  the  new  motors 
would  mean  improved  design  in  many  car  parts,  in 
fact,  a  general  redesigning  of  many  parts. 

The  truth  of  this  contention  is  being  well  demon- 
strated in  the  preparation  for  the  present  race. 
Engineers  who  set  out  to  get  more  power  by 
doubling  the  number  of  valves  and  reducing  the 
weight  of  reciprocating  parts  have  succeeded,  but 
while  accomplishing  this  have  run  into  new  troubles 
of  motor  lubrication,  new  troubles  of  bearings  for 
connecting  rods,  and  new  fits  for  pistons  and  piston 
rings.  Getting  increased  power  is  one  thing  but 
taking  care  of  all  of  the  other  parts  of  your  motor 
to  care  for  this  added  power  is  equally  necessary. 
The  300-inch  cars  are  giving  not  a  few  engineers 
excellent  lessons  in  the  necessity  for  balanced  design, 
telling  them  in  unmistakable  terms  that  it  is  poor 
judgment  to  build  up  one  part  unless  all  others  are 
brought  up  in  like  proportion. 

Enter  the  Twelve 

THAT  THE  twelve-cylinder  automobile  is  now  a 
manufactured  article  must  not  be  regarded  so 
much  as  marking  a  new  stage  in  development  as 
rounding  out  the  situation  created  by  the  success  of 
the  eight.  Engineers  have  long  known  the  theoreti- 
cal advantages  of  the  even  torque  which  eight  or 
twelve  alone  can  give,  but  there  has  always  been 
the  question,  is  it  worth  while? 

In  the  case  of  the  eight  applying  up  to  date  high 
speed  motor  principles  showed  that  it  certainly  was 
worth  extra  pistons  and  cylinders  to  get  the  quali- 
ties of  performance  that  characterize  the  eight. 
Now  comes  the  twelve  to  carry  the  multicylinder 
principle  to  its  logical  conclusion,  that  is  a  fresh 
impulse  at  each  60  degrees  of  crankshaft  movement 
and  the  perfect  balance  of  the  small  six. 

The  torque  of  the  twelve  is  hardly  perceptibly 
better  than  that  of  the  eight,  but  the  balance  of  the. 
latter  has  an  imperfection  which  is  absent  in  the 
twelve  so  the  latter  is  an  advance — in  theory.  Of 
course  we  cannot  determine  yet  how  small  a  twelve 
will  pay ;  as  yet  we  do  not  know  the  low  limit  of  size 
for  an  eight  even,  but  it  is  probable  that  a  couple  of 
years'  experience  will  see  the  matter  settled  along 
well-defined  lines. 

That  the  twelve  has  come  to  stay  is  as  little  to  be 
doubted  as  is  the  fact  that  the  four-cylinder  motor 
will  satisfy  the  demand  of  the  majority  of  motorists 
for  many  years  to  come;  like  most  other  articles 
automobiles  must  contain  qualities  of  performance 
in  proportion  to  price,  and  this  the  twelve-cylinder 
car  is  practically  certain  to  do  just  so  long  as  the 
price  is  high  enough  to  pay  for  a  really  high  class 
mechanical  job. 
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Stearns  5-Ton  First 
Knight  Truck 

Four-Cylinder  4  1-4  by  5  1-2- 
Inch  Motor — Chain  Drive— 
144  or  180-Inch  Wheelbase 

Cleveland.  0.,  May  25— Marking  the 
first  appearance  of  a  commercial  vehicle 
of  ita  kind  on  the  American  market, 
the  F.  B.  Stearns  Co.,  this  city,  has 
brought  out  a  5-ton  truck  equipped  with 
a  Knight  motor.  It  will  be  made  in  two 
standard  chassis  lengths,  one  with  a 
144-inch  wheelbase  selling  at  $4,500,  and 
the  other  a  special  long  180-inch  wheel- 
base  Belling  at  $4,800.  Both  are  equipped 
with  a  four-cylinder  4  1-4  by  6  1-2-inch 
Knight  motor  driving  through  a  gearset 
and  side  chains.  Front  tires  are  34  by  5 
single  and  rear  tires  38  by  5  dual. 

Locomobiles  Adopt  Multiple  Disk 
Clutch  for  1916 

New  York  City,  May  24— The  1916 
Locomobiles  have  arrived  at  a  number 
of  the  branches  and  show  many  refine- 
ments over  the  1915  modebj.  The  princi- 
pal change  is  in  the  clutch,  which  is  a 
multiple  disk  design  so  constructed  as 
to  require  practically  no  attention  as  re- 
gards lubrication  and  adjustment.  It  is 
a  dry  disk  design  with  nine  driving  and 
eight  driven  disks.  Between  these  there 
are  eighteen  disks  faced  with  fabric, 
which  are  idle  on  the  clutch  shaft.  The 
cfTect  of  these  is  to  distribute  the  wear 
over  a  large  surface  area  Bnd  to  give  a 
very  easy  engaging  clutch.  In  addition 
to  this  refinement  it  will  be  noted  that 
the  cars  'lave  a  longer,  lower  appearance 
due  to  a.i  increase  in  the  wheelbase,  the 
straightening  out  of  the  body  lines  and 
»he  method  of  attaching  the  body  to 
brackets  en  the  frame  instead  of  to  the 
frame  itself. 

No  Break  in  Body  Lines 

By  increasing  the  slope  of  the  bonnet 
the  line  of  demarcation  between  the  bon- 
net and  the  cowl  has  been  entirely  re- 
moved and  the  bonnet  line  moulds  grad- 
ually into  the  side  line  of  the  body 
without  any  perceptible  break.  The  in- 
strument board  has  been  laid  out  in  a 
different  manner,  providing  greater  ac- 
cessibility to  the  switches,  thereby 
enabling  the  driver  to  operate  them  with 
his  foot.  The  upholstery  has  also  been 
improved  and  is  equipped  with  differen- 
tial springs,  which  gradually  absorb  the 
shock  by  having  a  stiff  spring  take  up 
the  effort  where  a  weaker  spring  has 
reached  its  capacity.  Other  points  for 
which  the  new  models  will  be  noted  is  in 
the  increased  use  of  drop  forging  for 
such  parts  as  the  distance  rods,  etc.  The 


result  is  to  produce  a  lighter  car,  al- 
though more  room  has  been  gained  by 
the  longer  wheelbase.  The  increased 
available  space  has  been  made  use  of  to 
mount  a  seven-passenger  body  on  the 
smaller  of  the  two  sixes  manufactured, 
whereas  last  year  only  a  five-passenger 
body  was  accommodated.  The  two 
chassis  models  will  continue  to  be  known 
as  the  6-38  and  6-48,  and  the  prices  re- 
main unchanged.  The  stock  touring  car 
on  the  smaller  model  as  quoted  for  1915 
is  $4,400,  and  for  the  larger  chassis, 
with  touring  body,  $5,100. 

Pierce-Arrow  to  Concentrate  on 
Sixes  for  1916 

Buffalo,  N.  Y.,  May  20—  A  foreword 
of  the  1916  policy  of  the  Pierce-Arrow 
Motor  Car  Co.  is  contained  in  an  an- 
nouncement made  by  this  concern  in 
which  it  states  that  the  Pierce  company 
has  at  present  no  intention  of  building 
other  than  sixes  and  its  announcement  in 
December  next  for  the  year  1916  will 
contain  nothing  contrary  to  this  policy. 
Series  three  Pierce-Arrow  cars  will  be 
continued  throughout  the  calendar  year 
1915. 

S.  O.  Gasoline  Price  Raised  1  Cent 

Newark,  N.  J.,  May  22— The  Standard 
Oil  Co.  of  New  Jersey  within  the  past 
week  has  advanced  the  price  of  gasoline 
delivered  at  garages  from  9  cents  to  10 
cent*  a  gallon.  The  Atlantic  Refining 
Co.  quotes  11  cents  a  gallon  for  gasoline 
delivered  at  garages. 

The  Standard  Oil  Co.  of  Indiana  at- 
tributes the  recent  advances  in  gasoline 
prices  in  the  East  to  the  export  demand. 
It  states  that  this  has  strengthened  the 
interior  market  also  but  not  sufficient  yet 
for  a  circular  advance. 

Leading  independent  dealers  expect  an 
advance  in  the  Indiana  territory  soon. 
They  say  that  the  crude  oil  market  is  de- 
cidedly firmer.  One  producing  company 
recently  sold  the  Standard  Oil  Co.  of  In- 
diana 200,000  barrels  at  40  cents  a  bar- 
rel, at  the  wells  at  Cushing,  whereas  pre- 
viously the  Indiana  company  had  paid 
as  low  as  30  and  35  cents,  although  the 
market  price  was  40  cents. 

Gasoline  Substitute  Called  Charbo-Oil 

Hull,  Que.,  May  20 — A  scientist  in 
this  city  claims  to  have  found  a  substi- 
tute for  gasoline  called  charbo-oil.  At  a 
test  before  several  officials  of  the  public 
works  department  recently,  two  table- 
spoonfuls  of  the  liquid,  mixed  with  2 
quarts  of  water,  proved  sufficient  to 
run  a  2  3-4  horsepower  engine  1  1-2 
hours  without  stoppage.  The  discoverer, 
Gideon  Charbonneau,  asserts  he  will  be 
able  to  manufacture  the  liquid  in  any 
quantity  at  4  cenU  per  gallon.  The 
liquid  does  not  give  off  any  smoke. 


Weed   Wins  in 
Patent  Suit 

Chicago  Court  Holds  That  E-Z 
On  Chain  Tire  Protector  In- 
fringes Parsons  Patent 

Chicago,  III.,  May  22— The  E-Z  On 
chain  tire  protector  has  been  declared  an 
infringement  of  the  Parsons  patent  No. 
723,299  owned  by  the  Weed  Chain  Tire 
Grip  Co.,  in  a  decision  handed  down  by 
Judge  Arthur  L.  Sanborn  in  the  United 
States  district  court  in  this  city.  The 
E-Z  On  device  was  manufactured  and 
sold  under  Frambach  and  Corrington 
patent  No.  1,001,518  and  under  a  pend- 
ing application  that  has  since  developed 
into  patent  No.  1,096,101. 

The  suit  was  brought  by  the  Weed 
Chain  Tire  Grip  Co.,  against  Edward  D. 
Lewis,  Thomas  V.  Garvin,  Matthew  J. 
Frambach,  E-Z  On  Chain  Tire  Protector 
Co.,  and  Hartley  Manufacturing  Co.,  and 
in  March,  1913,  Judge  Carpenter  granted 
a  preliminary  injunction  after  a  hearing 
on  a  full  showing  by  affidavits.  The  case 
h&si  no^v  hfld  itfi  l^n&l  dcAnn^^* 

In  his  decision  Judge  Sanborn  states 
that  the  E-Z  On  chain  tire  protector 
made  and  sold  by  the  defendant  is  a  sub- 
stantial reproduction  of  the  Weed  chain 
grips  made  by  Weed  under  the  Parson? 
patent.  The  sole  defense  according  to 
the  court,  is  non-infringement  and  the 
judge  in  his  decision  lays  great  stress 
on  the  fact  that  the  E-Z  On  device  would 
creep  along  the  surface  of  the  tire  when 
fixed  into  position.  Although  affidavits 
were  first  made  that  there  was  no  creep 
with  the  E-Z  On  grip,  at  the  trial  this 
position  was  decidedly  modified  and  ad- 
missions were  made  that  the  device  would 
creep  to  some  extent. 

Judge  Sanborn  held  and  cited  previous 
decisions  to  the  effect  that  the  Parson* 
invention  is  not  limited  to  any  particular 
degree  of  looseness  or  any  particular 
rate  of  travel,  and  that  "Parsons'  inven- 
tion did  not  reside  in  creeping,  which 
was  old,  but  in  his  new  mechanical  struc- 
ture by  means  of  which  creeping  could 
be  utilized,  whereas  in  other  or  prior 
structures,  creeping  was  undesirable." 
In  another  part  of  his  decision  the  Judge 
said,  "But  even  if  defendants  did  in  some 
way  prevent  the  creeping  of  their  device, 
they  would  still  be  utilizing  the  new  con- 
struction patented  by  Parsons  and  would 
be  getting  many  of  the  benefits  made  pos- 
sible by  his  device."  The  decision  called 
for  the  usual  decree  for  an  injunction 
and  accounting. 

Columbia  Tire  in  New  Plant 

Columbiana,  O.,  May  22— The  Colum- 
bia Tire  &  Rubber  Co.,  of  Columbiana,  O., 
has  taken  possession  of  the  new  plant 
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which  was  built  Utt  year    for  the  Co 
lumbia  Rubber  Co.,  but  never  operated. 
This  plant  was  built  e*p<scja|lv  for  tne 
manufacture  of  automobile  tires. 

The  product  of  the  new  company  will 
include  Columbia  tires  and  tubes.  One 
of  the  tires  will  be  known  as  the  Gem 
No-Skid-Tread  model. 

The  officers  of  the  Columbia  Tire  & 
Rubber  Co.  are  as  follows:  President, 
Chas.  Hoffman;  vice-president  and  gen- 
eral  manager,  W.  G.  Henne;  and  treas- 
urer. W.  F.  Henne;  secretary,  J.  E.  La 
Dow. 

Rice  Is  Waverley  President 

Indianapolis,  Ind.,  May  24 — H.  H. 
Rice,  for  several  years  vice-president  and 
general  manager  of  the  Waverley  Co., 
has  become  president,  succeeding  W.  B. 
Cooley,  who  retires  from  active  business. 
W.  C.  Johnson,  for  some  years  with  the 
company,  has  been  advanced  to  vice- 
president.  Mr.  Rice  has  been  with  the 
company  since  1904  and  since  1908  has 
been  vice-president  and  i 


Reo  Lets  Truck  Export  Contract 

New  York  City,  May  24 — Gaston, 
Williams  &  Wigmore,  export  agents  who 
have  been  responsible  for  a  great  deal  of 
the  business  which  has  been  done  by 
American  manufacturers  with  foreign 
belligerents,  particularly  Russia,  have 
made  an  arrangement  with  the  Reo  Mo- 
tor Truck  Co.,  Lansing,  Mich.,  whereby 
it  will  handle  all  of  the  export  business 
of  that  concern  in  Reo  motor  trucks  for 
both  commercial  and  military  use. 

Forbes  Is  Monarch  Vice-President  and 
Sales  Manager 

Detroit,  Mich.,  May  24— T.  C.  P. 
Forbes,  formerly  of  the  Reo  and  Over- 
land companies,  has  accepted  the  appoint- 
ment as  vice-president  and  sales  man- 
ager of  the  Monarch  Motor  Car  Co.,  this 
city.  Mr.  Forbes  will  be  located  in  New 
York  City,  from  which  point  he  is  plan- 
ning the  Monarch  eight  sales  campaign. 

Kelly  Takes  Over  Chas.  H.  Fuller  Toledo 
Business 

Toledo.  0..  May  21— Martin  V.  Kelly, 
well  known  in  the  automobile  industry, 
has  taken  over  the  business  of  the  Toledo 
office  of  the  Charles  H.  Fuller  Co.,  of 
which  he  has  been  vice-president,  and 
his  new  concern,  to  be  known  as  the 
Martin  V.  Kelly  Co.,  will  start  business 
June  1.  The  Kelly  company  is  incorpo- 
rated for  $200,000,  its  offices  are  in  the 
National  Bank  Building,  and  its 
are:  President,  Martin  V.  Kelly; 
vice-president  and  treasurer,  Ralph  E. 
Kelly.  The  company  takes  all  the  adver- 
tising accounts  formerly  handled  by  the 
Toledo  office  of  the  Fuller  company,  in- 
cluding the  Willys-Overland. 
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S.  A.  E.  Summer  Pro- 
gram Versatile 

Professional  Papers  to  Cover 
Wide  Variety  of  Topics — 
Many  Registrations 

New  York  City,  May  24— While  the 
full  program  of  the  summer  meeting  of 
the  Society  has  not  been  announced,  and 
will  not  be  until  about  June  1,  it  is 
known  that  about  fifteen  papers  will  be 
read  and  discussed  at  the  professional 
sessions.  The  papers  cover  a  wide  range 
of  subjects,  the  internal  combustion  en- 
gine being  treated  as  not  only  applied  to 
automobiles,  but  to  farm  tractors  and 
aeroplanes  as  well.  Other  papers  cover 
the  subject  of  springs,  wheels,  tires,  pis- 
tons, and  spiral  bevel  gears.  There  will 
be  a  paper  on  the  design  and  construc- 
tion of  motor-driven  fire  apparatus  and 
another  on  the  manufacture  and  use  of 
lubricating  oil.  The  war  as  referred  to 
the  automobile  industry,  will  have  a  pa- 
per devoted  to  it  covering  the  use  of  the 
motor  truck;  a  method  of  scientifically 
testing  vehicles  will  also  be  described. 

As  regards  the  social  end  of  the  meet- 
ing, plenty  of  time  will  be  found  in  the 
intervals  between  the  professional  ses- 
sion. In  order  to  gather  the  parties  to- 
gether, from  the  different  sections,  spe- 
cial trains  will  be  operated  from  New 
York  leaving  this  city  at  5  p.  m.  on  Sun- 
day, June  13,  arriving  in  Detroit,  Mon- 
day morning.  The  general  itinerary  and 
program  of  the  trip  follows: 

Leave  r>,-trolt.   Mond.iN.  June   H,       1>  M 
S.S.  Nomine 

Arrive  Midland,  Tu.-winy.  June  IT,.  2  P.M., 
S.S  Noroiik-. 

Through  Thirty-Thousand  Island*,  Tuesday 
I'M..  S.S  Wautiic 

Arrive  Parry  Souiul.  Tuendav.  June  l.V  6 
I'  M  ,  S.S.  Waublc. 

Picnic.  Point  Au  Raril,  Wednesday  I'M 

Arrive  Parry  Sound.  Wednesday'.  S  I'M. 
S.S  Wuuhir 

Arrive  Detroit.  Thurwlay.  r,  I'  M..  SS  Nor- 
onic. 

Professional  se*»ooii»  will  be  held  Monday 
afternoon  anil  KveniiiK,  Tuenday  morning  and 
evening.  Wednesday  evening  and  Thursday 
morning.  Section  nights,  when  entertainment 
will  l>e  furnished  by  the  local  Sectioni.,  will  be 
held  Monday.  Tuesday  and  Wednesday  even- 
ing* after  10  o'clock. 

Texas  Jitney  Convention  June  14 

San  Antonio,  Texas,  May  25 — Wil- 
liam Haensler,  of  San  Antonio,  has  called 
a  State  convention  of  jitney  car  owners 
and  operators  to  be  held  in  that  city  June 
14  and  15.  The  program  which  has  been 
prepared  provides  for  a  general  discus- 
sion of  the  various  phases  of  the  jitney 
business  and  the  appointment  of  com- 
mittees at  the  morning  session  of  the 
first  day.  At  the  afternoon  session  Ed. 
H.  Wicks,  an  attorney  of  San  Antonio, 
will  deliver  an  address  on  "Legislation 
and  its  Relation  to  the  Jitney  Transpor- 
tation." Other  addresses  will  be  made 
by  L.  M.  Emlet  of  Kansas  City,  Mo.,  on 
"Insurance";  by  Dr.  G.  P.  Stoker  of  San 
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Antonio,  on  "Accidents";  by  A.  Burch  of 
Austin,  on  "The  Best  Methods  of  Suc- 
cess," and  by  W.  T.  Farmer  of  Fort 
Worth,  on  "Our  Duty  in  Protecting  the 
Public  and  Ourselves."  The  second 
day's  session  will  be  devoted  to  consider- 
ing the  reports  of  the  standing  commit- 
tees; the  adoption  of  a  constitution;  the 
election  of  permanent  officers,  and  the 
selection  of  a  place  and  date  for  the  next 
State  convention. 

Italy  to  Take  Over  Automobile 
Plants 

London,  England,  May  20 — Italian 
advices  indicate  that  the  government  at 
Rome  is  prepared  to  take  over  all  the 
private  machinery  shops  in  the  Milan 
and  Turin  districts  for  the  manufacture 
of  war  material.  Many  automobile  shops 
having  works  at  Milan,  Turin  and  Genoa 
will  be  included  in  the  list  of  works  to 
be  utilized  for  war  munitions  manufac- 
turing, but  for  the  present  these  plants 
will  confine  their  efforts  to  turning  out 
automobiles  for  the  army. 

British  War  Truck  Order  for  Wichita 
Falls  Motor  Co. 
Wichita  Falls,  Texas,  May  25— The 
Wichita  Falls. Motor  Co.,  Wichita  Falls, 
is  filling  an  order  from  the  British 
Government  for  300  motor  trucks.  A 
large  number  of  the  trucks  have  already 
been  shipped  via  the  port  of  Galveston. 

Detroit  S.  A.  E.  in  New  Quarters 
Detroit,  Mich.,  May  25 — The  Detroit 
Section  of  the  Society  of  Automobile  En- 
gineers has  moved  into  its  new  quarters 
601  Kerr  building,  East  Fort  and  Beau- 
bien  streets.  The  former  location  was  in 
the  Stevens  building. 

Up  to  May  15,  a  sum  of  $1,850  had 
been  pledged  towards  the  expenditure 
fund  for  the  year.  The  total  for  the 
year,  or  for  12  months,  it  is  estimated, 
will  be  $2,500.  The  following  were  the 
contributing  concerns:  American  Auto 
Trimming  Co.;  Chalmers  Motor  Co.; 
Fisher  Body  Co.;  Hudson  Motor  Car  Co.; 
Hyatt  Roller  Bearing  Co.;  New  Depar- 
ture Mfg.  Co.;  Packard  Motor  Car  Co.; 
Studebaker  Corp.,  each  $200;  Gould 
Storage  Battery  Co.,  and  Holley  Bros. 
Co.,  each  $100;  Brush  Engineering 
Assn.,  $50.  It  has  been  provided  that  no 
single  subscription  may  exceed  $500. 

Will  Build  Falcon  Truck 

Detroit,  Mich.,  May  21 — The  Falcon 
Motor  Truck  Co.  has  been  organized  in 
this  city  to  manufacture  the  Falcon 
1,000-pound  truck  selling  at  $750.  The 
incorporators  are:  A.  B.  Mallow,  of 
Detroit;  F.  B.  Houston,  of  South  Charles- 
ton, O.,  and  A.  B.  Hazzard,  of  Detroit. 

The  Falcon  will  have  a  four-cylinder 
motor  with  22  horsepower,  cooled  by  the 
thermo-syphon  system.    The  radiator  is 
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set  in  a  pressed  steel  shell.  Ignition  is 
Atwater  Kent  and  automatic.  A  cone 
clutch  is  used.  The  carbureter  has  a 
final  net  adjustment  and  has  a  hot-air 
connection.  Lubrication  is  constant  level 
maintained  with  a  positive  action  pump. 
This  is  connected  with  the  dash  where 
there  is  a  sight  feed.  A  selective  gear- 
set  is  used  with  sliding  gears  and  con- 
trol is  from  the  center  and  connected  in 
the  unit  with  the  motor  and  with  three 
speeds  forward  and  reverse.  The 
springs  are  semi-elliptic  in  front  and 
full  platform  rear.  Pressed  steel  wheels 
are  30  inches  with  3  1-2  inch  pneumatic 
tires.  The  steering  is  on  the  left  hand. 
The  wheelbase  is  106  inches  and  the 
tread  56  inches. 

Century  Tire  Plant  Sold 

New  York  City,  May  25 — The  plant 
of  the  Century  Tire  &  Rubber  Co.,  Plain- 
field,  N.  J„  which  went  into  bankruptcy 
last  March,  has  been  bought  by  Leon 
Jaffess,  of  New  York  City,  for  J29.0O0. 
The  plant  contains  approximately  60,000 
square  feet  of  floorspaee  and  has  two 
floors. 

Mr.  Jaffess,  who  has  a  tire  factory  in 
Harrison,  N.  J.,  and  who  deals  in  tires 
in  this  city,  will  shortly  announce  a  new 
stitchless  tire  which  will  be  made  at  the 
Plainfield  plant. 

Xenia  Rubber  Buys  Springfield  Tire 

Xenia,  O.,  May  21— The  Xenia  Rub- 
ber Co.,  has  taken  over  the  stock  equip- 
ment and  business  of  the  Springfield 
Tire  &  Rubber  Co.,  Springfield,  0„  and 
will  move  it  to  Xenia,  where  a  plant  will 
be  erected  to  house  it.  Machinery  and 
equipment  are  valued  at  $20,000.  The 
Springfield  company  sold  out  because  it 
was  ordered  out  of  its  present  building 
and  wag  unable  to  secure  a  new  loca- 
tion. L.  M.  Bickett  is  manager  of  the 
Xenia  Rubber  Co. 

McCulla  in  Paris 

New  York  City,  May  ^-William  R. 
McCulla,  assistant  chief  engineer  of  the 
Knox  Motors  Co.,  Springfield,  Mass.,  who 
recently  sailed  for  Europe,  has  estab- 
lished his  Paris  headquarters  at  the 
Hotel  Edouard  VII,  at  which  point  his 
friends  will  be  able  to  reach  him  by 


Lozier  Opens  New  York  Branch 
New  York  City.  May  26 — A  branch 
salesroom  has  been  opened  in  this  city 
by  the  Lozier  Motor  Co.,  Detroit.  Mich. 
It  is  located  in  the  New  Hearst  build- 
ing at  the  corner  of  Broadway  and  Six- 
ty-first street.  Joe  Horan,  who  drove  a 
I.ozier  car  in  races  years  ago  has  charge 
of  Ixizier  sales  in  New  York.  The  serv- 
ice station  at  Forty  seventh  street  and 
Eleventh  avenue  is  to  be  continued. 
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A.  C.  A.  Tests  Trans- 
continental Stutz 

Few  Worn  Parts  After  3,728- 
Mile  Grind — Averages  10.6 
M.  P.  G.  at  25.2  M.  P.  H. 

New  York  City,  May  25— Reports 
have  been  issued  by  the  technical  com- 
mittee of  the  Automobile  Club  of 
America  covering  the  test  on  the  Stutz 
Bearcat  which  made  the  coast-to-coast 
trip  in  record  time  as  reported  in  THE 
Automobile  for  May  20.  The  certifi- 
es that  the  total  elapsed  time 
11  days,  7.25  hours.  The  total  run- 
ning  time  on  the  road  was  approximately 
148  hours.  The  total  distance  covered  as 
indicated  by  the  odometer  was  3,728.4 
miles.  The  gasoline  consumed  amounted 
to  352  gallons  and  the  oil  to  34  quarts. 
From  the  data  given  in  the  affidavit  the 
miles  per  hour  during  the  total  elapsed 
time  were  13.8.  The  miles  per  hour  in 
net  running  time  were  25.2,  miles  per 
gallon  of  gasoline  10.6,  and  the  miles 
per  gallon  of  lubricating  oil  440. 

The  Automobile  Club  of  America, 
through  its  laboratory,  made  a  careful 
examination  of  the  car  and  found  that 
the  motor  was  in  excellent  running  con- 
dition, except  for  the  following:  The 
wristpins  were  all  slightly  loose  but  still 
in  good  serviceable  condition  except  for 
the  one  in  piston  No.  3  which  showed  the 
most  wear  and  was  sufficiently  loose  to 
cause  a  distinct  knock  when  the  motor 
was  running.  The  side  of  No.  2  cylinder 
wall  toward  the  front  of  the  motor  was 
worn  at  the  bottom  of  the  ring  slide.  The 
main  bearings  showed  no  sign  of  being 
loose  but  the  large  end  connecting-rod 
bearings  showed  more  end  play  than  is 
desirable.  All  the  cylinders,  piston 
heads  and  valves  were  found  to  be  car- 
bonized. Covering  the  balance  of  the 
car,  everything  was  found  to  be  in 
good  condition  with  the  exception  of 
wear  in  the  wheel  bearings,  two  leaves 
broken  in  the  left  front  spring,  left  and 
right  front  shock  absorber  brackets 
broken,  bearings  on  the  countershaft 
worn  and  worn  tire*.  The  balance  of  the 
car  was  in  uniformly  good  condition. 

1.235  r.p.m.  for  I  Hour 

At  the  conclusion  of  the  examination 
the  motor  was  removed  from  the  chassis 
and  placed  on  the  testing  stand,  where 
it  was  first  run  with  open  throttle  for 
5-minute  intervals  at  several  different 
and  afterwards  continuously  at  a 
of  1,235  r.p.m.  for  1  hour.  During 
the  latter  time  the  average  horsepower 
developed  was  37.8  and  the  average  fuel 
consumption  0.65  pound  per  brake  horse- 
power hour.  A  complete  record  of  the 
data  obtained  in  these  tests  is  given  in 
the  tables  herewith. 
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No  adjustments  were  made  on  the  mo- 
tor before  the  above  mentioned  test  ex- 
cept that  the  carbureter  was  found  to 
be  out  of  adjustment  and  this  was  cor- 
rected. It  was  found  that  the  motor  did 
not  run  steadily  at  speeds  below  800 
r.p.m.,  indicating  a  leakage  in  the  intake 
valve. 

In  a  sworn  statement  filed  with  the 
club,  Harry  C.  Stutz,  president  of  the 
Stutz  Motor  Car  Co.,  states  that  the  car 
is  known  as  Bearcat  Model  K,  No.  2746 
and  is  a  stock  model  in  all  particulars 
except:  1 — That  the  clearance  allowed 
between  pistons  and  cylinders  was 
slightly  more  than  in  stock  cars;  2— That 
the  car  was  fitted  with  two  seta  of  Hart- 
ford shock  absorbers  in  the  front  and 
two  sets  in  the  rear,  whereaB  only  one  set 
in  the  rear  is  stock;  3 — That  the  fenders 
regularly  supplied  on  stock  cars  were  not 
carried;  4 — That  the  rubber  bumpers 
used  under  the  front  spring:  are  not  reg- 
ularly furnished  with  stock  cars;  5— 
That  the  electric  starting  and  lighting 
equipment  generally  supplied  is  not  car- 
ried. 

The  motor  is  a  T-head  design  with 
spark-plug  over  both  valves.  The  nom- 
inal bore  and  stroke  is  4.75  by  5.5  inches. 
Ignition  is  supplied  by  a  Bosch  two- 
spark  magneto  and  the  carbureter  is  a 
Stromberg  model  H-3.  Wheels  are  Houk. 
Table  1 
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Exposition  a  Mecca  for  Cant 

L08  ANCELES,  Cal..  May  20 — About 
thirty-one  automobiles  leave  Los  Angele* 
daily  for  the  Panama-Pacific  Interna- 
tional Exposition  at  San  Francisco.  The 
San  Francisco  fair  docs  not  draw  all  the 
motor  travel,  by  any  means.  It  is  esti- 
mated that  there  are  thirty-six  cars 
driven  out  of  this  city  every  day  of  the 
week  for  the  Panama-California  Exposi- 
tion at  San  Diego. 

Each  car  carries  an  average  of  four 
persons,  and  the  total  number  of  mile* 
covered  daily  by  the  exposition  tourists 
is  estimated  at  approximately  21.000  by 
the  experts  of  the  touring  department  of 
the  Automobile  Club  of  Southern  Cali- 
fornia. The  present  army  of  automobil- 
ists  traveling  between  the  two  exposition* 
is  spending  an  average  of  $1,340  per  day. 
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Trade  Developments 
in  Detroit 

More  Twelves  and  Eights  Com- 
ing-Why Not  a  Ten? 
Racing  Gains  Followers 

By  L.  V.  Spencer 

Detroit,  Mich.,  May  25 — If  you  had 
told  people  a  year  ago  at  this  time  that 
eight-cylinder  and  twelve-cylinder  cars 
would  be  the  latest  thing  in  motoring 
circles  a  year  hence,  they  probably 
would  have  advocated  having  your  head 
examined.  Yet  it  in  even  less  than  a 
year  since  eights  were  a  thing  unheard 
of  in  American  factories.  Now  there  are 
not  only  a  score  or  more  of  makes  of  V 
eights,  but  there  are  likely  to  be  sevorul 
V  twelves. 

Naturally  much  interest  centers  in  the 
new  so-called  Twin  Six  Packard,  which 
is  on  view  at  the  factory  salesrooms  of 
the  company  here.  By  lifting  the  veil 
from  this  new  car,  Packard  steals  a 
march  on  several  other  companies  which 
are  probably  going  to  have  them  for  the 
coming  year.  Indianapolis  is  not  to  be 
outdone,  for  National  is  already  in  line 
with  such  a  motor,  and  it  is  understood 
that  another  Detroit  concern  is  making 
haste  to  let  the  public  know  about  its 
twelve. 

It  would  seem  that  there  is  a  place 
for  twelves  in  the  list  of  automobile 
types,  but  it  is  a  development  that  was 
hardly  looked  for  so  soon.  Sunbeam  of 
England  was  the  first  to  make  such  a 
multiplicity  of  cylinders  for  automobile 
engines,  so  America  cannot  claim  to  be 
original  in  the  twelve  movement.  Like 
most  other  things,  however,  the  adoption 
of  twelves  commercially  has  been  left  to 
this  country. 

It  is  quite  a  radical  step  for  Packard 
to  take — that  of  going  over  to  the  mak- 
ing of  a  twelve-cylinder  car  exclusively. 
It  was  hardly  to  be  expected  that  the 
big  plant  would  drop  its  sixes,  but  the 
move  only  illustrates  the  progressive- 
ness  of  the  maker  of  today. 

Why  No*  Tena? 

Now  that  we  have  concrete  examples 
of  what  can  be  done  with  eights  and 
twelves,  when  will  some  maker  decide  to 
steer  an  intermediate  course  and  come 
out  with  a  ten-cylinder  car?  Such  a  de- 
sign is  entirely  feasible,  and  though  it 
involves  some  nice  engineering,  it  is  not 
too  much  to  predict  that  some  motors  of 
such  a  number  of  cylinders  will  be 
brought  out  before  very  long,  judging 
from  the  way  new  types  bob  up  these 
days. 

Nor  have  we  heard  the  last  word  on 
eights   yet.     Several   other  prominent 


makers  are  going  to  announce  them  for 
1916,  and  it  is  going  to  be  a  busy  year 
for  the  engine  manufacturers  if  present 
plans  materialize.  In  not  a  few  cases  it 
seems  to  be  the  policy  to  abandon  large 
sixes  in  favor  of  lighter  eights.  The 
production  of  fours  and  sixes  was  the 
rule  with  a  number  of  makers  last  sea- 
son, but  next  year  the  lines  which  the 
dealers  demand  are  fours  and  eights,  in 
a  number  of  instances.  There  will  un- 
doubtedly always  be  a  place  for  good 
sixes,  but  room  must  be  made  for  the 
types  with  more  cylinders. 

In  the  old  days  nearly  every  maker 
entered  the  various  automobile  races 
and  hill  climbs.  The  idea  was  to  adver- 
tise the  particular  make  of  car  and  it 
was  a  fine  idea.  It  is  today,  but  many 
of  the  fartories  have  given  it  up  for  one 
reason  or  another.  However,  there 
seems  to  be  a  growing  tendency  in  some 
qunrters  to  get  back  into  racing  to  keep 
their  names  before  the  public.  The  l)e- 
troitcr  company  and  the  Briscoe  people 
arc  going  to  have  racing  cars  to  enter 
dirt  truck  events  this  summer,  and  they 
may  go  into  some  of  the  other  race  meets. 
It  is  going  to  do  a  lot  to  keep  both  of 
these  names  in  the  limelight  if  the  cars 
make  good  showings,  and  the  concerns 
are  to  be  congratulated  for  the  policy. 

Workmen  in  the  Detroit  car  plants 
seem  mightily  pleased  with  the  Eastern 
time  that  the  city  has  just  recently 
adopted.  Now  that  it  has  been  here  long 
enough  to  allow  the  men  to  become  ac- 
customed to  it,  they  appreciate  the  day- 
light that  greets  them  on  leaving  their 
work  at  night.  It  seems  to  create  a 
more  cheerful  feeling,  and  has  no  doubt 
been  a  good  move. 

Detroit  Section  Has  Home 

The  Detroit  Section  of  the  S.  A.  E.  is 
congratulating  itself  on  the  fact  that  it 
now  has  a  permanent  home  with  a  paid 
assistant  to  the  secretary. 

To  defray  the  expenses  of  the  section 
under  the  new  scheme,  a  budget  of  $2,500 
was  decided  upon,  and  to  May  15  over 
half  of  the  needed  amount  has  been 
pledged.  The  idea  is  to  have  the 
pledges  come  from  manufacturers  in  this 
city  or  vicinity  or  from  other  concerns 
having  offices  here.  It  was  only  about 
a  month  ago  that  the  idea  was  first  an- 
nounced, and  now  $1,850  is  assured.  In 
another  month  the  section  will  have  its 
welfare  guaranteed  for  a  year  hence. 

Many  Detroiters  are  going  to  In- 
dianapolis for  the  race,  which  as  a  meet- 
ing place  for  the  engineers  and  factory 
men,  is  somewhat  like  the  national  shows. 

Coffin  Returns  to  Detroit 
Detroit,  Mich.,  May  26 — Howard  Cof- 
fin, chief  engineer  of  the  Hudson  Motor 
Car  Co.,  has  returned  to  this  city  after 
spending  the  winter  on  Sapeleo  Island, 
off  the  coast  of  Georgia. 


Hoover  Steel  Ball 
Doubles  Plant 

Machinery  To  Be  Installed  in 
60  Days— Buyer  of  Crescent 
Plant  To  Build  Cars 

Detroit,  Mich.,  May  26 — Sjitcial  Teli  - 
yrtim — The  Hoover  Steel  Ball  Co.,  Ann 
Arbor,  Mich.,  has  completed  an  addition 
to  its  manufacturing  plant  which  will 
double  its  present  capacity  and  make  it 
one  of  the  largest  manufacturers  in  this 
line  in  the  world,  it  is  claimed.  Within 
60  days  it  is  hoped  to  have  all  of  the 
new  machinery  installed  in  the  addition. 

Crescent  Plant  Sale  Confirmed— To  Re- 
organize and  Build  Cars 

Cincinnati,  O.,  May  21— The  sale  of 
the  plant,  stock  and  equipment  of  the 
defunct  Crescent  Motor  Co.,  Carthage, 
O.,  to  Col.  F.  B.  Enslow  of  Huntington, 
W.  Va.,  has  been  confirmed  by  the  court. 
The  purchaser  has  paid  the  second  and 
last  installment  of  the  purchase  price. 
This  installment  was  $6:1,000  in  bonds 
which  he  surrendered  to  the  trustee,  L.  J. 
Huwe  and  $4,000  in  cash.  Col.  Enslow  is 
taking  steps  for  the  reorganization  of 
the  company  and  expects  to  manufacture 
automobiles. 

$170,000  Bid  for  Detroit  Body 

Detroit,  Mich.,  May  22 — At  the  sale 
of  the  property  of  the  bankrupt  Detroit 
Body  Co.,  a  bid  of  $170,000  was  made 
by  the  Fisher  Body  Co.,  and  it  is  now 
subject  to  confirmation  by  the  U.  S.  dis- 
trict court.  The  property  consists  of 
2.85  acres  of  land,  the  buildings,  ma- 
chinery and  equipment,  also  stocks  of 
materials,  the  whole  having  been  ap- 
praised at  $234,000. 

Burd  Gets  Packard  Contract 

Rockforo.  III.,  May  20— The  Burd 
High  Compression  Ring  Co..  this  city, 
has  secured  the  contract  from  the  Pack- 
ard Motor  Car  Co.,  Detroit,  Mich.,  to 
supply  its  entire  1916  requirements  with 
the  patented  Burd  high  compression 
piston  rings. 

The  increased  business  of  the  Burd 
company  has  necessitated  doubling  the 
floorspace  and  facilities  of  the  factory 
more  than  twice  within  the  last  6  months. 

Hulelt-l^w  to  Handle  Hudson 

Indianapolis,  Ink.,  May  25 — R.  V. 
Law,  assistant  sales  manager  of  the 
Pierce-Arrow  Motor  Car  Co.,  Buffalo, 
N.  Y„  who  has  been  with  the  company  7 
years  and  J.  B.  Hulett,  assistant  sales 
manager  Chandler  Motor  Car  Co.,  Cleve- 
land, O.,  formerly  with  the  Pope  inter- 
ests, have  formed  the  Hulett-Law  Motor 
Car  Co.,  this  city.  They  will  handle  the 
Hudson  as  distributor  for  Indiana. 
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Export  Bureau 
Established 

To  Foster  Relations  Between 
American  and  Foreign 
Organizations 

New  York  City,  May  24— The  Auto- 
mobile in  cooperation  with  the  trade  and 
technical  papers  with  which  it  is  affili- 
ated, has  organized  The  United  Export 
Uureau  for  supplying  information  and 
giving  other  aid  to  American  manufac- 
turer* who  are  seeking  export  trade. 

This  action  was  taken,  in  part,  be- 
cause of  the  number  of  inquiries— and. 
in  some  cases,  actual  orders — which  have 
come  to  our  organization  from  distribu- 
ters in  foreign  countries,  more  especially 
South  and  Central  America. 

This  bureau,  then,  will  act  as  an  in- 
termediary between  foreign  distributers 
and  American  producers,  and  also  be- 
tween foreign  producers  of  raw  ma- 
terials and  the  manufacturing  plants  in 
this  country  by  which  such  products  are 
consumed. 

The  bureau  will  also  assist  American 
manufacturers  in  placing  their  adver- 
tising in  newspapers  and  magazines  pub- 
lished in  Latin  America.  It  will  prepare 
photographs  for  United  States  concerns 
desiring  to  introduce  their  lines  in  Latin 
America,  and  will  assist  in  the  prepara- 
tion of  catalogues  and  other  circular  mat- 
ter and  the  printing  of  them  in  Spanish, 
Portuguese  or  other  languages.  The 
bureau's  accurate  lists  of  merchants  in 
(he  countries  in  question  will  enable  us 
to  duly  take  care  of  the  mailing  of  such 
publicity. 

The  bureau  will  further  aid  in  the  in- 
troduction of  U.  S.  A.  products  by  sup- 
plying the  press  in  South  and  Central 
America  with  illustrations  which  have 
l*en  presented  in  THE  AUTOMOBILE  and 
in  the  other  affiliated  publications. 

The  charges  for  these  various  services 
and  such  other  as  may  develop  have  not 
yet  been  fully  determined.  They  will, 
however,  be  made  as  moderate  as  is  com- 
patible with  the  production  of  results. 

The  bureau  is  now  in  charge  of  a  gen- 
tleman who  has  had  wide  experience  in 
Latin  America  and  is  thoroughly 
familiar  with  the  requirements  of  dis- 
tributers and  consumers  there.  Compe- 
tent assistants  have  also  been  employed, 
and  others  will  be  added  as  the  bureau's 
various  activities  require.  Agents  in  the 
various  countries  of  Ij»tin  America  will 

also  be  appointed. 

I   

Chalmers  Heads  Detroit  A.  <  . 

Detroit,  Mich.,  May  22— At  a  banquet 
tendered  by  the  charter  members  of  the 
new  Detroit  Athletic  Club  to  the  officers 
and  directors  of  the  club,  Hujjh  Chal- 
mers, president  of  the  Chalmers  Motor 
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Co.,  and  president  of  the  club,  was  the 
principal  speaker.  He  dwelt  on  the  great 
industrial  future  of  Detroit  as  typified 
by  the  growth  of  the  automobile  industry. 

Among  the  officers  and  directors  of  the 
D.  A.  C.  are  some  of  the  best  known  men 
in  the  automobile  industry.  In  addition 
to  President  Chalmers,  there  are  Henry 
B.  Joy,  president  of  the  Packard  Motor 
Car  Co.,  who  is  first  vice-president;  R.  D. 
Chapin,  Hudson  Motor  Car  Co.;  H.  M. 
Jewett,  Paige- Detroit  Motor  Car  Co.; 
John  Kelsey.  Kelsey  Wheel  Co.;  W.  E. 
Metzger;  Eugene  W.  Lewis,  Timken-De- 
troit  Axle  Co.,  all  of  whom  are  directors. 

American    Automobile    Sales  in 
Venezuela  Growing 

Caracas,  Venezuela,  May  20— Sales 
of  American  automobiles  in  Venezuela 
have  increased  materially  since  the  out- 
break of  the  European  war,  despite  un- 
favorable economic  conditions  due  to 
prompt  reduction  of  all  Government  sal- 
aries and  the  paucity  of  markets  for  ex- 
ports. More  than  90  per  cent,  of  the 
automobiles  imported  come  through  the 
port  of  La  Guaira.  From  July,  1914,  to 
March,  1915,  both  inclusive,  only  four 
European  cars  were  imported,  as  com- 
pared with  97  new  American  cars. 

Dollar  Exchange  Initiated  in  S.  A. 

Buenos  Aires.  Argentine,  May  20— 
Actual  headway  has  been  made  in  Argen- 
tine and  Chile  in  the  introduction  of  the 
dollar  exchange.  The  National  City 
Bank,  through  its  branch  in  Buenos* 
Aires,  has  been  successful  in  establishing 
the  dollar  in  Argentina,  and  in  Chile  the 
American  Smelting  &  Refining  Co.  has 
been  instrumental  in  having  the  matter 
of  quoting  bills  drawn  in  U.  S.  dollars 
considered  by  the  Valparaiso  Stock  Ex- 
change. 

The  subject  has  been  largely  discussed, 
and  eventual  world's  pre-eminence  of  the 
American  dollar,  according  to  authori- 
ties, is  not  improbable,  provided  that 
there  is  essential  co-operation  between 
bankers,  shippers,  exporters  and  manu- 
facturers. 

To  Clauify  Technical  Literature 

New  York  City.  May  22— Delegates 
from  about  twenty  national  technical  and 
scientific  societies  met  in  the  Engineering 
Societies  Building  yesterday  for  the  pur- 
pose of  perfecting  a  permanent  organize 
tion  whose  duty  would  be  to  prepare  a 
classification  of  literature  of  applied 
science  which  might  be  generally  ac- 
cepted and  adopted  by  technical  organi- 
zations. The  officers  elected  were: 
Chairman,  Kred  R.  Low;  secretary,  W. 
P.  Cutter;  and  members  of  the  executive 
committee.  Edgar  Marburg;  H.  W.  Peck, 
Samuel  Sheldon.  The  Society  of  Auto- 
mobile Kngineers  was  represented  by 
Coker  F.  Clurkson. 
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10,282  Studebakers 
in  8  Weeks 

Production  from  March  20  to 
May  15  over  50  Per  Cent. 
Ahead  of  Last  Year 

Detroit.  Mich.,  May  20— With  all  its 
plants  working  to  full  capacity  and  with 
so  many  orders  coming  in  from  dealers 
and  distributors  all  over  the  coun- 
try, the  Studebaker  Corp.  anticipates 
that  1915  will  be  by  far  the  biggest  year 
in  its  history  since  the  manufacturing 
of  automobiles  was  started  by  it. 

Production  and  sales  have  been  50  per 
cent,  ahead  of  those  of  last  year,  thus 
far.  Just  to  show  how  conditions  are 
at  the  big  plant  the  figures  of  what  hap- 
pened during  a  period  of  8  weeks  will  tell 
the  story. 

Beginning  with  the  first  of  the  week 
ending  March  27  and  including  the  week 
ending  May  15,  there  were  made  and 
shipped  10,282  Studebaker  cars,  as  com- 
pared with  6,841  during  the  correspond- 
ing 8  weeks  in  1914.  This  means  an  in- 
crease of  :),441  cars  disposed  of,  or  60 
per  cent,  more  than  last  year.  While  the 
average  production  and  aalea  were  855 
cars  per  week  during  that  period  in  1914, 
the  average  increased  to  1,285  this  year, 
an  increase  of  4:50  cars  per  week,  or  over 
seventy  more  cars  per  day. 

Following  is  the  official  record  of  pro- 
duction and  sales: 

WHk    Ending     1«M  191&  Increase 

March  27   mi.*;         1,27.-.  1:.. 

April       3   !>31  1,16\  l'J7 

April  10                1.1X12  1.0fi.1  K 1 

April     17   !>i*  1.20* 

April    24    «2S  1.409  .  i 

Ma>        I   M»  1...1S 

May      I   sos  i .  *  l  r.  k..t 

May      13   J^T,  1.22S  .131 

Total  K.M1  7l>72N2  ."."TiT 

PfeifTir,  Miller  Rubber  Head.  Delayed  on 
Beached  Ship 

Akron,  O.,  May  20— Reports  received 
from  the  West  Indies  contain  the  infor- 
mation that  Jacob  Pfeiffer.  president  of 
the  Miller  Rubber  Co.,  this  city,  was  on  a 
ship  that  was  beached  off  St.  Kitt's 
Island.  He  notified  his  family  in  Colum- 
bus by  cable  that  he  would  be  home  about 
a  week  later  than  scheduled  because  of 
the  accident.  He  was  a  passenger  on  the 
steamer  Byron. 

Ohio    Automobile    Plants  Doing 
targe  Business 

NEW  York  City.  May  21—  Reports 
from  Ohio  state  that  the  commercial  ac- 
tivity in  the  big  cities  there  is  at  maxi- 
mum capacity.  At  the  present  time  the 
different  automobile  plants  in  Cleveland 
are  working  right  up  to  schedule  turning 
out  cars,  principally  trucks,  for  Euro 
pean  use.    Large    numbers    of  finished 
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cam  cun  be  seen  at  each  factory,  the 
result  of  working  night  and  day. 

The  territory  around  Cleveland  is  also 
a  virtual  bee-hive,  particularly  Akron, 
where  the  large  tire  factories  are  located. 
Like  the  factories  in  Cleveland,  the  shops 
in  Akron  are  also  working  at  capacity 
both  day  and  night. 

All  this  activity  has  created  a  prac- 
tically unanimous  feeling  of  prosperity 
and  optimism  in  Ohio,  which  has  been 
given  further  impetus  by  the  indications 
that  the  crops  in  that  state  will  equal,  if 
not  surpass,  those  of  last  year.  The  lo- 
cating of  a  Federal  Reserve  Bank  in 
Cleveland  has,  of  course,  brought  con 
siderable  money  and  prestige  to  the  city. 
The  presence  of  the  bank  has  facilitated 
the  furnishing  of  funds  which  the  vari- 
ous lines  of  manufacture  have  needed. 

I^eece-Neville  Buys  Factory 

Cleveland,  O.,  May  22 — The  Leoce- 
Neville  Co.,  this  city,  manufacturer  of 
electric  starting  and  lighting  systems, 
has  purchased  a  two  and  three-story  fac- 
tory, located  at  53M  to  5.1M  Hamilton 
avenue.  N.  E.  The  various  departments, 
together  with  additional  up-to-date  ma- 
chinery, will  be  gradually  moved  into  the 
new  plant  without  any  interruption  to 
the  production  of  the  company.  The  new 
building  has  a  frontage  of  150  feet,  and 
is  .512  feet  deep,  and  the  acquisition  of 
this  enlarged  manufacturing  space  and 
additional  machinery  will  give  the  com- 
pany adequate  facilities  to  take  care  of 
its  rapidly  growing  business. 

The  new  factory  is  located  on  the  main 
line  of  the  Pennsylvania  Railroad,  with 
switching  service  connecting  all  the  other 
railroads  entering  Cleveland. 

Richardson  to  Represent  Studebaker  in 
South  America 

New  York  City,  May  20— To  assist  in 
developing  the  rapidly  growing  busi- 
ness of  the  Studebaker  Corp.  in 
South  America,  D.  B.  Richardson  sailed 
from  New  York  City  the  week  of  May  17 
for  Buenos  Ayres.  He  will  be  located  for 
some  time  in  the  capital  of  the  Argentine 
Republic  while  giving  attention  to  the 
work  of  the  Studebaker  organization  in 
that  territory.  Mr.  Richardson  speaks 
Spanish  fluently,  and  is  in  entire  accord 
with  the  civilization  of  Spanish-America. 

Trustee  Named  for  Mclntyre 

South  Beni>,  Ini>.,  May  24— At  a 
meeting  of  the  creditors  of  William  H. 
Mclntyre,  head  of  the  Mclntyre  auto- 
mobile works,  at  Auburn,  Ind.,  held  in 
the  office  of  S.  A.  Wood,  Referee  in  Bank- 
ruptcy, Willis  Rhoades,  of  Auburn,  was 
named  trustee.  Judge  Wood  also  ap- 
pointed Hugh  Culbertson,  Mike  Boland 
and  W.  C.  McNabb  to  appraise  the  prop- 
erty of  Mr.  Mclntyre.  They  will  have 
nothing  to  do  with  the  automobile  works. 


Cal.  Registrations 
131,128 

More  Cars  in  Southern  Half — 
Northern  Portion  Leads  in 
Sales  and  Is  Gaining 

Sacramento,  Cal.,  May  21  Accord- 
ing to  the  figures  issued  by  the  cashier 
of  the  State  motor  vehicle  department 
at  Sacramento,  Northern  California  is 
selling  more  cars  than  the  southern  por- 
tion of  the  state  which  previously  boast- 
ed  55   per  cent,  of  the  car  business. 

California  has  two  registration  offices, 
one  at  the  State  Capitol  at  Sacramento, 
and  a  branch  in  Los  Angeles.  The  lat- 
ter office  takes  charge  of  the  registra- 
tion from  Tulare  county  south,  and  the 
main  office  looks  out  for  the  remainder 
of  the  state. 

Within  the  last  2  months  the  Sacra- 
mento office  of  the  department  has  been 
collecting  $1,000  a  day  more  than  the 
Los  Angeles  office,  and  is  now  within 
$Xt,000  of  being  even  with  Los  Angeles 
in  registration  collections. 

The  total  collections  of  the  motor  ve- 
hicle department  to  the  closing  hour  of 
the  first  half  of  May  were  $1,749.1X1.75, 
of  which  Los  Angeles  collected  $891,- 
221.75  and  Sacramento  branch  $857,- 
91 X 

The  total  number  of  automobile  regis- 
trations is  i:i  1,12.1.  or  6,000  more  than 
the  total  at  the  close  of  the  year  1914. 
They  are  divided  as  follows:  Los 
Angeles,  67,525,  and  Sacramento,  «X598. 
It  is  believed  that  at  the  present  rate 
the  Sacramento  division  will  pass  the 
Los  Angeles  figures  before  July  1. 
Chauffeurs  are  divided  as  follows:  Sac- 
ramento, 8,601,  and  Los  Angeles,  5,975. 

Van  Speedometer  for  Chevrolet.  Hupp 
and  Jeffery 

Detroit,  Mich.,  May  22— The  Cutting. 
Armstrong  &  Smith  Sales  Co.,  Michigan 
representative  for  the  Van  Sicklcn 
speedometer,  has  closed  contracts  with 
the  Chevrolet  Motor  Co.,  Hupp  Motor 
Car  Co.,  and  the  Thos.  B.  Jeffery  Co., 
for  their  1916  equipment. 

New  York  Dealers  Win  Test  on 
License  Tags 

New  York  City,  May  22— The  right 
of  automobile  dealers  to  use  manufac- 
turers' number  plates  on  their  cars  when 
the  cars  are  being  used  for  purposes  in- 
cidental to  the  sale  of  cars,  has  been 
decided  by  the  Court  of  Special  Sessions 
in  favor  of  the  Automobile  Dealers' 
Assn.,  which  undertook  the  defence  of  T. 
P.  Patterson,  a  chauffeur  employed  by 
the  A.  Elliott  Ranney  Co.,  who  was  ar- 
rested for  driving  a  car  bearing  a  manu- 
facturer's number. 


The  association  attorney,  Charles 
Thaddeus  Terry,  defended  the  case  in 
court,  and  contended  that  the  law  per- 
mits any  dealer  in  motor  vehicles  to 
make  use  of  the  manufacturer's  number 
plates  on  any  of  his  cars  when  the  car 
is  in  use  for  any  purpose  connected  with 
the  business  of  manufacturing  or  selling, 
including  demonstrating,  the  operation 
of  the  cars  on  the  streets  for  advertising 
purposes  and  the  use  of  the  cars  by 
salesmen  and  managers  in  connection 
with  business  trips  around  the  city  or 
elsewhere.  On  consideration  of  Terry's 
contention   the  court  acquitted  Patter- 

To  Use  New  Alloy  for  Spark  Plugs 

South  Bend,  Ind.,  May  24— Dr.  F.  R. 
Carson,  of  this  city,  is  interested  in  a 
company  which  will  put  a  new  spark 
plug,  different  from  all  others  and  for 
which  strong  claims  are  made,  on  the 
market  in  a  short  time.  The  new  plug 
will  be  manufactured  in  Laporte,  Ind.  A 
new  alloy,  the  discovery  of  H.  M.  Fetters, 
of  Laporte,  is  the  feature  of  the  new 
plug,  and  it  is  said  gives  the  new  plug 
advantages  possessed  by  plugs  of  no 
other  make.  The  alloy  resembles  plati- 
num and  possesses  many  advantages  of 
that  metal  at  a  very  much  lower  cost. 
The  points  of  the  plug  are  made  of  this 
alloy  and  are  in  the  form  of  half-spheres 
with  the  convex  sides  together,  which,  it 
is  claimed,  gives  a  larger  and  more  in- 
tense spark,  and  tends  to  prevent  the  col- 
lection of  oil  and  consequent  carboniza- 
tion. 

English  Financier  Visits  Plants 
New  York  City,  May  20— A.  M. 
Sayer,  Birmingham,  Coventry,  England, 
well-known  English  capitalist  and  proba- 
bly one  of  the  largest  individual  stock- 
holders in  the  English  automobile  in- 
dustry, is  now  making  a  2  weeks'  tour 
visiting  all  the  American  automobile  fac- 
tories. Mr.  Sayer  predicts  a  large  mar- 
ket for  American  products  on  the 
continent, 

Indiana  Registrations  Over  75.000 

Indianapolis,  Ind.,  May  22-  Previous 
records  for  issuing  automobile  licenses 
arc  being  broken  in  Indiana.  Thus  far 
the  Secretary  of  State  has  issued  more 
than  75,000  licenses  for  1915,  and  it  is 
believed  the  total  number  for  the  year 
will  he  in  excess  of  75,000.  There  were 
66,500  licenses  issued  during  1914. 

National  Used  Car  Market  Report 

Chicaiio.  III..  May  20  —  The  Chicago 
Automobile  Trade  Assn.  has.  for  the  past 
year,  been  publishing  the  Used  Cur  Cen- 
tral Market  Report.  This  has  been  sup- 
planted by  the  National  Used  Car  Market 
Report.  The  title  has  been  changed  be- 
cause of  the  report  having  become  Na- 
tional in  its  scope. 
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Field  for  Taxicabs 
in  Argentine 

United  Export  Bureau  Points 
Out  That  Promising  Field 
-Cars  Should  Be  Light 

New  York  City,  May  24— According 
to  statements  of  the  United  Export  Bu- 
reau about  one-third  of  the  automobiles 
in  Buenos  Aires  are  taxicabs.  The  street 
rouds  in  that  city  are  in  splendid  condi- 
tion, but  the  suburban  roads  arc  bad  and 
require  very  strong  cars.  The  taxicab 
business  in  Buenos  Aires,  however,  is 
good,  as  everyone  travels  in  them.  On 
Sunday  it  is  not  an  uncommon  sight  to 
working  men  and  their  families  go- 
ing about  in  automobiles. 

The  taxi  rates  are  not  high,  it  cost i rip 
about  72  cents  for  the  first  mile  and 
about  32  cents  for  each  succeeding  mile. 
The  seven-seated  touring  cars  are  pre- 
ferred to  the  taxicab.  It  is  the  belief  of 
the  United  Export  Bureau  that  there  is 
now  a  very  good  opportunity  for  the 
American  manufacturer  to  begin  at  once 
and  send  his  representatives.  In  order 
to  succeed  the  American  manufacturer 
must  be  content  with  the  same  profit  he 
makes  here  and  it  is  very  essential  to 
have  large  showrooms  centrally  situated. 
A  stock  of  several  machines  is  advisable 
as  when  the  Latin  American  decides  to 
buy  he  wants  the  goods  at  once;  orders 
are  rarely  given.  Furthermore,  it  is  in- 
dispensable that  the  representatives 
speak  Spanish  fluently. 

The  fact  that  American  manufac- 
turers have  unsuccessfully  attempted  to 
introduce  their  products  on  several  for- 
mer occasions  should  not  be  discouraging, 
because  if  the  matter  is  taken  up  cor- 
rectly and  not  with  a  view  of  making 
an  exorbitant,  quick  profit,  success 
should  result.  The  importation  of  Euro- 
pean cars  has  come  to  a  standstill  and 
there  is  now  a  good  opening  for  the 
American  machine  in  the  Argentines. 
The  cars  must  be  light,  have  high  wheels 
and  large  tires.  The  cars  which  would 
be  expected  to  sell  best  would  be  priced 
at  from  $1,000  to  $1,400. 

U.  S.  L.  Plan  Well  Received 

New  York  City,  May  22  —  The  re- 
organization plan  for  the  United  States 
Light  &  Heating  Co.  is  meeting  with 
favorable  response.  It  is  expected  that 
the  new  company  will  have  bought  all 
assets  of  the  old  concern  and  should  be 
in  full  operation  by  July  1.  Opportu- 
nity for  participation  by  stockholders  in 
the  reorganized  company,  which  will 
carry  the  same  name  as  the  present  one, 
but  will  be  incorporated  in  New  York 
instead  of  Maine,  has  been  extended  to 
June  1. 


Preferred  stock  is  now  quoted,  with 
none  offered,  at  28  bid,  assessment  paid. 
The  issue  of  $2,500,000  preferred  stock 
by  the  new  company  was  underwritten 
without  commission,  but  practically  all 
holders  of  the  preferred  stock  of  the 
present  company,  totaling  $2,500,000, 
have  paid  the  $15  assessment  on  $100 
par.  This  entitles  them  to  an  amount 
of  new  preferred  corresponding  to  their 
present  holdings.  In  connection  with 
their  assessment,  common  stockholders 
are  being  allotted  $5  in  new  preferred 
and  $20  in  common  for  each  $100  par 
turned  in. 

Optimism  at  McCord  Plant 

Detroit.  Mich.,  May  22— With  day 
and  night  shifts  working  for  the  last 
:t  months,  and  a  total  number  of  nearly 
750  men  on  its  pay  roll,  the  McCord  Mfg. 
Co.,  maker  of  automobile  radiators, 
gaskets,  stampings  and  other  automo- 
bile parts,  is  hardly  able  to  cope  with 
its  rushing  business. 

The  first  quarter  of  1915  did  not  show 
a  decided  increase  over  the  correspond- 
ing period  in  1914,  but  ever  since  April 
there  has  been  a  steady  and  big  increase 
in  business,  and  indications  are  that  the 
next  6  or  H  months  will  show  a  volume 
far  in  excess  of  any  previous  year's  busi- 
ness in  the  history  of  the  concern. 

Manufacturers,  who  heretofore  never 
placed  big  orders  far  ahead  and  who 
seldom  gave  specifications  for  over  1  or 
2  months'  output,  have  this  year  given 
all  such  information  for  many  months 
to  come,  which  is  a  condition  never  be- 
fore experienced  in  the  industry. 

Pullman  Ships  150  Cars  a  Week 

York,  Pa.,  May  22— Operations  at  the 
plant  of  the  Pullman  Motor  Car  Co., 
since  the  reorganization  of  the  company 
several  weeks  ago,  have  been  increased 
considerably.  A  number  of  changes  were 
made  at  the  plant.  The  office  quarters 
have  been  enlarged  and  the  capacity  of 
the  body  department  has  been  increased. 
Night  work  is  being  done  in  a  number 
of  the  departments.  On  an  average  of 
150  cars  are  shipped  from  the  factory 
every  week.  A  shipment  of  Pullman  cars 
was  made  this  week  to  the  company's 
representative  in  London,  England. 


101  Caae  Cars  for  Russia 

Seattle.  Wash.,  May  20— The  Japa- 
nese steamer  Kagoshima  Maru  sailed 
from  Seattle  during  the  past  week  with 
a  cargo  valued  at  $975,000  and  consist- 
ing of  eighty  cases  of  war  automobiles 
manufactured  by  the  J.  I.  Case  Thresh- 
ing Machine  Co.  The  total  consignment 
of  automohiles  was  101  and  will  be  land- 
ed at  Vladivoatock  for  the  use  of  the 
Russian  army. 


Increase  of  43*  for 
Sheldon  Worm 

From  Sept.  to  Date  Gain  Was 
42  Per  Cent.  Increasing 
Equipment 

Wilkesbarke,  Pa.,  May  24 — Reports 
from  the  Sheldon  Axle  &  Spring  Co. 
covering  the  fiscal  year  ending  Septem- 
ber, 1914,  show  an  increase  in  the  busi- 
ness of  the  worm  gear  axle  department 
of  4:i  per  cent,  over  the  preceding  year 
which  in  turn  was  23.5  per  cent,  higher 
than  the  year  1912.  From  September, 
1914,  to  date  an  increase  of  42  per  cent, 
over  the  corresponding  period  of  1914 
has  been  shown.  In  order  to  meet  the 
increasing  demands  added  space  and 
equipment  have  been  gradually  added  and 
during  the  past  week  two  02-inch  grind- 
ers have  been  received  as  well  its  two  ad- 
ditional oil  fires  in  the  drop  forging  de- 
partment. Within  the  next  HO  days  a 
considerable  run  of  floorspucc  will  be 
added  to  the  worm  gear  department  to 
take  care  of  the  enlarged  line.  Announce- 
ment also  was  made  nt  the  factory 
during  the  past  week  that  the  ii-ton  ca- 
pacity worm  gear  axle  will  be  ready  for 
delivery  early  in  June. 

Maxwell's  Daily  Output  Averages  250— 
Payroll  Numbers  6.391 

Detroit,  Mich.,  May  22— D  urine  the 
last  4  months  the  Maxwell  Motor  Co. 
has  averaged  an  output  of  250  cars  a 
day,  as  compared  with  a  daily  average 
of  100  cars  during  the  corresponding 
period  in  1914.  From  January  to  end 
of  April  2.2«8  men  were  added  to  the 
company's  payroll,  totaling  6,391. 

Will  Make  Top  Bows  and  Sockets 

Pontiac,  Mich.,  May  20 — The  Ameri- 
can Forging  &  Socket  Co.  has  been  or- 
ganized to  make  bows  and  sockets  for  top 
makers.  The  plant  formerly  occupied  by 
the  Hardwood  Electric  Co.,  has  been  *c- 
cured  as  the  home  for  the  new  concern, 
which  will  be  incorporated,  and  will  have 
a  capital  stock  of  $100,000.  Those  con- 
nected with  the  company  are  H.  W. 
Wiley,  president;  E.  W.  Rathbun.  treas- 
urer; E.  P.  Heaton,  secretary;  Warren 
W.  Stoler,  consulting  engineer,  and  E.  J. 
Stolcr,  superintendent. 

Favary  Tire  Incorporates  in  Canada 

Toronto.  Ont.,  May  22— The  Favary 
Tire  Co.,  Ltd.,  has  been  incorporated. 
The  head  office  of  the  company  is  in  To- 
ronto. The  capital  stock  is  $5O0,0OO,  di- 
vided into  50,000  shares  of  $10  each. 

The  company  has  an  agreement  with 
the  Favary  &  Cushing  Co..  of  New  York. 
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to  purchase  the  Canadian  patent  granted 
in  December,  1909,  for  cushioning  de- 
vices and  will  pay  therefor  $50,000  in 
cash,  and  $250,000  par  value  of  fully  paid 
stock. 

Directors  of  the  company  are:  Walter 
Page,  H.  C.  Appleton,  R.  P.  Powell. 
James  Crang,  A.  S.  Hamilton,  C.  H. 
Rooke  and  A.  W.  Hunter,  all  of  Toronto. 

N.  Y.  Automobile  Trade  A«w.  Re-elects 
Officers 

New  York  City,  May  20 — At  a  meet- 
ing of  the  directors  of  the  Automobile 
Trade  Assn.  of  New  York  State  yester- 
day in  this  city,  R.  H.  Johnston,  of  the 
New  York  Automobile  Dealers'  Assn., 
was  re-elected  president;  C.  D.  Hukcs,  of 
the  Albany  Automobile  Dealers'  Assn., 
was  re-elected  vice-president;  R.  E. 
Brown,  of  the  Buffalo  Automobile  Deal- 
ers' Assn.,  was  re-elected  treasurer,  and 
C.  A.  Stewart,  of  the  New  York  Assn., 
was  re-elected  secretary  and  general 
manager.  All  the  elections  were  unani- 
mous. 

Golden.  Belknap  &  Swartz  Show  15  Per 
Cent.  Increase 

DETROIT.  Mich..  May  20  —  From  Jan- 
uary to  April  the  business  of  Golden, 
Belknap  &  Swartz,  manufacturers  of 
light  car  motors,  shows  150  per  cent,  in- 
crease over  the  first  4  months  of  1914. 
May,  thus  far,  shows  the  same  condition, 
and  it  is  worrying  the  officials  as  the 
plant  is  being  run  to  its  full  capacity, 
and  they  are  behind  in  deliveries. 

There  arc  about  125  men  in  the  shops 
now  and  the  output  has  been  thirty-five, 
or  more,  motors  a  day,  or  twice  as  many 
as  last  year. 

It  is  not  improbable  that  either  a  new- 
plant  or  the  considerable  enlargement  of 
the  present  one  will  have  to  be  decided 
upon  shortly  to  meet  this  increasing  busi- 
ness, said  an  official  of  the  company. 

New  Anderson  Electric  at  $2,450 

Detroit,  MICH.,  May  26— Special  Tele- 
gram— The  Anderson  Electric  Car  Co., 
this  city,  has  brought  out  a  new  $2,450 
electric  passenger  model  known  as  Model 
55  Special,  which  is  a  development  of  the 
present  Model  50  brougham.  The  new 
model  has  glass  windows  in  the  rear 
quarter  panels  which  were  formerly  of 
solid  aluminum.  This  gives  a  better 
vision.  The  new  model  has  new  Perfec- 
tion lift*  for  the  door  windows. 

Arndts  Joins  Western  Spring  &  Axle 
Co.  as  Metallurgical  Engineer 
Dbtroit,  Mich..  May  24 — E.  C. 
ArndtB,  of  the  Cleveland-Canton  Spring 
Co.,  Canton,  O.,  has  been  appointed  en- 
gineer of  the  metallurgical  department 
of  the  Western  Spring  &  Axle  Co.,  which 
has  just  moved  into  new  quarters  in  the 


Garfield  building.  Woodward  avenue. 
This  latter  company  is  in  reality  the 
representative  here  for  the  following 
concerns :  Cleveland-Canton  Spring  Co., 
Canton,  O.;  Ansted  Spring  &  Axle  Co., 
Connersville,  Ind.;  Cincinnati  &  Ham- 
mond Spring  Co.,  Cincinnati,  O.;  Hess- 
Pontiac  Spring  &  Axle  Co.,  Pontiac, 
Mich.;  Hess  Spring  &  Axle  Co.,  Carth- 
age, O.;  J.  B.  Armstrong  Mfg.  Co., 
Flint.  Mich.;  Spears  Axle  Co..  Wheeling, 
W.  Va.,  and  the  Champ  Spring  Co.,  St. 
Louis.  Mo. 

G.  H.  Kussel  Passes  Away 
Detroit,  Mich.,  May  IK- George  H. 
Russel,  one  of  Detroit's  most  prominent 
business  men,  died  yesterday.  He  was 
founder  of  the  Russel  Wheel  &  Foundry 
Co.,  and  secretary-treasurer  of  the  Run 
sel  Motor  Axle  Co. 


Vincent,  of  Remy,  Dica 
Chicago,  III.,  May  20— E.  R.  Vincent, 
manager  of  the  Chicago  branch  of  the 
Remy  Electric  Co.,  died  suddenly  at  his 
home  at  40.M  Drexel  boulevard,  Chicago, 
May  14.  Mr.  Vincent  had  many  friends 
in  the  automobile  and  accessory  in- 
dustries. 

Washington's  New  Law  in  Force 
June  10 

Seattle,  Wash.,  May  21 — Washing- 
ton's new  motor  vehicle  code  goes  into 
effect  Thursday,  June  10.  supplanting 
the  legislation  of  1905  which  has  been 
amended  from  time  to  time  to  meet 
changed  conditions  in  the  industry.  The 
new  code  is  entirely  different  from  its 
predecessor.  It  is  thoroughly  up  to  date 
and  among  its  new  provisions  are  those 
covering  jitney  bus  lines,  joy-riding  and 
weight  limits  on  vehicles  that  may  tra- 
verse public  thoroughfares. 

According  to  the  new  law  the  cars  will 
be  licensed  by  county  auditors  instead  of 
by  the  secretary  of  state  and  a  gradu- 
ated tax  on  horsepower  will  be  used. 
Jitney  bus  drivers  are  required  to 
take  out  $2,500  surety  bonds  and  the 
heaviest  vehicle  allowed  on  public  high- 
ways is  limited  to  2,400  pounds.  The  law 
also  specifically  states  that  upon  the  sale 
of  a  car  the  vender  must  remove  the 
license  number. 


Michigan  Garajremen  Organize 
Detroit,  Mich..  May  22— The  garage- 
men  of  the  state  have  formed  an  associa- 
tion known  as  the  Garage  Owners'  Assn. 
of  Michigan.  The  organization  plans  to 
work  for  the  promotion  of  good  roads  and 
also  plans  activity  in  insurance,  bank- 
ing and  co-operative  purchasing.  The 
initiative  in  the  work  of  promoting  the 
association   was  taken   by  the  Detroit 


Garage  &  Station  Operative  Assn.,  of 
which  F.  A.  Bean  is  president.  The  as- 
sociation will  be  affiliated  with  the  na- 
tional organization. 

Tripp  Is  Singleton  Vice-President 

Cleveland,  O.,  May  20— W.  H.  Tripp, 
well-known  in  the  automobile  industry, 
has  been  elected  vice-president  of  the 
J.  F.  Singleton  Co..  Cleveland,  O. 

Brazilian  Rubber  Duty  in  Abeyance 

Washington,  D.  C,  May  24— Owing 
to  the  impracticability  of  enforcing  the 
Brazilian  budget  law  for  1915  as  regards 
the  increased  import  duty  on  rubber 
goods,  it  has  been  decided  to  hold  in 
abeyance  these  provisions.  It  is  stated 
that  the  matter  will  again  be  submitted 
to  the  Brazilian  Congress  which  is  now 
in  session  and  pending  further  action. 
The  former  rates  of  duty  will  apply  on- 
rubber  tires  and  insulated  wire.  The 
concession  will  be  made  only  upon  condi- 
tion that  the  importer  obligates  himself 
to  pay  the  difference  in  duty  in  case  the 
provision  is  not  repealed. 

Monitor  to  Continue  Eight 

Columbus,  O.,  May  22— The  Cummins 
Auto  Sales  Co.,  formerly  Krit  dealer  in 
this  city,  will  not  drop  the  production  of 
its  Monitor  eight-cylinder  model,  as  was 
stated  in  The  Automobile  for  April  29. 
It  is  the  intention  to  continue  this  model 
as  well  as  the  smaller  four-cylinder 
model,  which  will  sell  for  $795,  with  com- 
plete equipment,  including  electric  light- 
ing and  starting. 

Insurance    Cos.    Responsible  for 
Safety  of  Policies 

St.  Louis,  Mo.,  May  14— The  ruling 
that  automobile  insurance  companies  are 
responsible  for  the  safety  of  their  poli- 
cies was  upheld  by  Circuit  Judge  Cave 
here  a  few  days  ago  when  he  quashed 
the  indictments  against  two  men  who 
had  been  charged  with  attempting  to  ob- 
tain money  by  false  pretense  from  the 
Maryland  Motor  Car  Insurance  Co. 

The  indictments  charged  that  the  de- 
fendants had  placed  a  valuation  of  $2,750 
on  an  automobile  which  in  reality  was 
worth  only  $1,000  and  that  they  had  rep- 
resented that  it  was  a  1913  model  when 
the  machine  was  a  1911  model.  The  suit 
grew  out  of  the  automobile  owners'  at- 
tempt to  collect  damages  from  the  insur- 
ance company  after  the  machine  in  ques- 
tion had  been  destroyed  by  fire. 

In  announcing  his  decision  Judge  Cave 
ruled  that  even  if  the  charges  in  the  in- 
dictment had  been  proved  they  would  not 
constitute  a  legal  offense,  as  other  courts 
had  held  that  it  was  the  duty  of  the  in- 
surance company  to  safeguard  its  own 
policy. 
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New  Pathfinder  Au- 
tomobile Co. 

Concern  Reorganized  with  Capi- 
tal of  $250,000  — Lower 
Prices— Output  1,000 

Indianapolis,  Inil,  May  24— With  an 
authorised  capitalization  of  $250,000,  the 
Motor  Car  Mfg.  Co.  has  been  reorgan- 
ized under  the  name  of  the  Pathfinder 
Automobile  Co.  Articles  of  incorpora- 
tion for  the  new  concern  were  filed  with 
the  Indiuna  secretary  of  state  last  Fri- 
day and  a  charter  has  been  granted. 

In  the  reorganization  the  company  has 
been  strengthened.  C.  W.  Richards  and 
Leo  Raminsky  have  bought  stock  in  the 
company  and  these  men  and  G.  I.  Luf- 
kin,  California  agent  for  the  Pathfinder, 
are  named  as  the  incorporators. 

A  cut  in  price  and  an  increased  manu- 
facturing schedule  are  planned  for  this 
season.  Officials  of  the  company  state 
that  it  intends  to  produce  from  1,000  to 
1,500  cars  during  1915.  This  has  neces- 
sitated an  increase  in  the  working  force. 

It  is  announced  that  the  officers  of  the 
new  company  will  be  the  same  as  those 
of  the  old  concern,  except  that  George 
Drawe  has  become  sales  manager.  Mr. 
Drawe  is  well  known  in  automobile 
circles. 

A  new  name  has  been  taken  for  the 
company  in  order  that  it  may  be  more 
indicative  of  the  business.  Plans  are  un- 
der way  for  increasing  the  output  and 
the  present  season  promises  to  be  the 
most  successful  that  the  company  has 
ever  had. 

New  Caterpillar  Truck 

Milwaukee,  Wis.,  May  21— Applying 
the  caterpillar  traction  device  to  a  mo- 
tor truck  for  the  first  time  commercially, 
the  Allis-Chalmers  Co.  has  taken  the 
first  step  towards  its  active  entry  into 
the  motor  truck  field.  The  new  vehicle 
is  not  intended  for  city  work,  of  course, 
but  rather  for  the  service  of  road  build- 


Reo  Co.  To  Enlarge 
Factory 

More  Room  for  Men — Two 
Three-Story  Additions  and 
Several  Improvements 

Lansing.  Mich..  May  21— Enlarge- 
ment of  the  Reo  Motor  Car  Co.  has  been 
decided  upon  and  the  new  buildings  are 
to  be  ready  in  September.  One  three- 
story  building,  100  by  250  feet,  will  be 
erected  on  the  south  side  of  the  plant. 
Its  first  floor  will  be  an  assembling  room 
for  chassis,  the  second  floor  will  be  the 
chassis  painting  department  and  the 
third  floor  will  be  the  trimming  depart- 
ment. 

A  three-story  addition,  50  by  50,  to 
the  engineering  building,  will  provide  ad- 
ditional floorspace  for  the  testing  labora- 
tory and  drafting  rooms,  a  pattern  vault, 
a  body  designing  department  and  a  pho- 
tograph gallery. 

Two  stories  will  be  added  to  the  receiv- 
ing room  and  conveyors  will  be  installed 
to  carry  stock  from  one  floor  to  another. 

New  loading  and  unloading  docks  con- 
necting with  a  receiving  room  and  a 
warehouse  for  incoming  materials  will 
also  be  put  up. 

According  to  general  manager  R.  H. 
Scott,  these  additions  are  not  being  made 
to  increase  the  production  materially 
but  to  give  more  room  to  the  men  and 
thus  render  working  conditions  more 
agreeable. 

The  big  warehouse  which  was  erected 
at  a  cost  of  $250,000  last  year  and  which 
has  room  for  2,000  cars  will  probably 
also  be  transformed  or  changed  to  suit 
for  manufacturing  purposes.  This  build- 
ing was  put  up  to  store  cars  but  the  Reo 
company  soys  that  not  a  single  car  has 
yet  been  stored  in  it,  or  in  any  other 
building,  as  the  production  has 
up  to  the  demand  this  season. 
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ers,  contractors,  for  farmers,  lumber- 
men, and  others  who  have  to  do  heavy 
hauling  over  poor  roads  or  no  roads.  The 
vehicle  consists  of  a  substantially  stand- 
ard motor  truck  chassis  whose  front 
wheels  are  of  the  farm  implement  type 
with  ribbed  steel  tires  and  the  rear 
wheels  displaced  by  caterpillars.  These 
comprise  nests  of  wheels  and  rollers  in- 
closed in  continuous  flexible  belts  built 
up  of  links  with  sectional  steel  treads. 
On  the  inside  is  a  track  upon  which  the 
wheels  run.  A  sprocket  at  the  rear  end 
drives  the  flexible  belts  or  caterpillars. 
The  gearbox  affords  four  speeds  for- 
ward, giving  speeds  of  from  1  1-2  to  10 
miles  per  hour,  and  a  draw-bar  pull 
varying  from  2,370  pounds  to  9,000 
pounds.  The  truck  carries  a  body  for  5 
tons. 

Market  Prices  Steady 

New  York  City,  May  25 — Changes 
this  week  in  market  prices  were  for  the 
most  part  in  metals.  The  majority  of  the 
other  products  remained  unchanged.  The 
oils  and  lubricants  were  steady  with  a 
moderate  demand  and  activity.  Crude 
rubber  was  steady  with  a  light  demand 
from  the  manufacturers. 

The  metal  changes  this  week  were  of 
the  usual  type.  Aluminum,  which  went 
up  to  22  cents  on  Thursday  and  held  at 
that  price  to  the  closing  on  Monday,  was 
firm;  its  gain  was  2  1-4  cents.  Copper 
showed  no  improvement  in  demand.  Pro- 
ducing interests  are  still  asking  18  1-2 
cents  a  pound  for  electrolytic.  The 
domestic  situation  is  without  improve- 
ment and  temporarily  all  foreign  orders 
for  manufactured  products  have  been 
covered.  Lake  copper  showed  improve- 
ment in  tone,  closing  at  18  1-2.  A  weaker 
tone  developed  in  the  tin  market.  There 
was  a  general  disposition  to  hold  off  from 
purchasing  by  both  consumers  and  deal- 
ers.   Tin  went  down  $1  per  100  pounds. 

The  rubber  market  has  passed  through 
a  dull  and  uneventful  week.  Offerings 
were  light.    Few   manufacturers  seem     JobbefB  Fonn  Naliona,  Amoeia!aaa 
disposed  to  purchase  beyond  their  cur-        _  ,  nww'ul,lu" 

rent  needs.  Chicago,  III.,  May  21— The  National 

Assn.  of  Automobile  Accessory  Jobbers 
was    formed    in    this    city    recently  to 
as  a  national  organisation  for  the 
improvement   of   the  accessory 
von.  chVno.4.     j°bhinK  business.    Twenty  jobbers,  rep- 
•      ,     resentative  of  the  industry,  and  coming 
i  .ii  from  different  parts  of  the  country,  met 

—  1  ii i ' ,     at  ,he  Un'°n  League  Club  in  this  city 
.    .    >  .     for  the  purpose  of  organisation  and  the 
,U  general  discussion  of  a  program  of  ac- 

tivities.   After  the  adoption  of  the  con- 
4.«j  stitution  and  by-laws,  and  the  election  of 

U  officers    subjects  pertinent  to  the  acces- 

sory jobbing   business    were  discussed 
1  «  Price  maintenance  was  one  of  the  pertt 

 ,ent  ,0PicR  """died,  and  it  was  the  con- 

sensus  of  opinion  that  it  is  advisable  to 
,-'"!  keep  "c««"<°ry  prices  to  the  consumer 

constant,  regardless    of    the  purchase 
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source.  The  new  organization  will  make 
it  one  of  it*  works  to  promote  the  inter- 
est of  the  legitimate  accessory  jobber  by 
the  proper  handling  of  accounts,  and  put- 
ing  the  business  in  its  proper  field.  The 
organization  also  has  for  its  object  the 
removal  of  many  evils  with  which  the 
business  is  constantly  confronted.  The 
adjustment  of  slow  and  bad  accounts  is 
one  of  these  abuses.  The  organization 
will  aim  to  harmonize  the  various  fac- 
tors in  the  trade,  thereby  promoting  the 
general  welfare  of  its  members. 

The  officers  elected  were:  President,  T. 
M.  Brooks,  The  Automobile  Supply  Co., 
Chicago;  vice-president,  S.  P.  Dean, 
Nichols,  Dean  &  Gregg,  St.  Paul,  Minn.; 
chairman  Board  of  Directors,  Chas.  E. 
Facth,  Motor  &  Mechanics  Supply  Co., 
Kansas  City,  Mo.;  and  four  directors: 
W.  L.  Ferrier,  Fred  Campbell  &  Co.,  St. 
Louis,  Mo.;  II.  P.  Andrae.  Andrae  &  Sons 
Co,  Milwaukee,  Wis.;  A.  R.  Thompson, 
Automobile  Supply  Co.,  Detroit,  Mich., 
and  W.  W.  Low,  Electric  Appliance  Co., 
Chicago,  III.  W.  M.  Webster,  VM  North 
Clark  street,  Chicago,  is  secretary. 

It  is  the  general  feeling  among  sev- 
eral of  the  officers  that  the  garageman 
should  handle  accessor  and  that  in 
order  to  carry  this  out  successfully  he 
must  look  after  his  business  in  a  busi- 
ness-like manner,  otherwise  this  field  of 
business  will  sooner  or  later  be  absorbed 
by  mail  order  houses. 

17,200  Licenses  Out  in  Oregon 

SALEM,  Ore.,  May  8.— Over  17,200  li- 
censes have  so  far  this  year  been  issued 
in  the  state  of  Oregon,  as  compared  with 
only  16,347  for  the  entire  12  months  of 
1914. 


Securities  Firmer  in 
Tone 

Prices  Higher  Despite  War  De- 
velopments— Italy's  Action 
Favorable 

New  York  City.  May  22  — Automobile 
security  prices,  despite  the  entrance  of 
Italy  into  the  European  war  and  the  keen 
interest  in  the  forthcoming  reply  of  the 
German  Government  to  the  American 
note,  were  higher  last  week.  The  Italian 
move  seems  as  a  rule  to  be  interpreted  as 
a  favoring  influence  for  the  general  mar- 
ket. Quotations  throughout  the  week 
were  for  the  most  part  steady,  showing  a 
firm  undertone. 

Changes  this  week  ranged  from  gains 
of  1-4  to  7  points  and  losses  from  1  to  19 
points.  Most  of  the  changes  were  gains. 
Tire  issues  showed  a  declining  tendency; 
Goodyear  common  dropped  19  points; 
Kelly-Springfield  common  went  down  7 
points,  its  first  preferred  2  points  and  its 
second  preferred,  15  points.  Both  the 
common  and  the  preferred  of  the  United 
States  Rubber  went  up  1  and  1-4  points 
respectively.  Goodrich  common  and  pre- 
ferred went  up  4  and  3-4  points. 

Most  of  the  automobile  securities 
showed  small  changes.  J.  I.  Case  pre- 
ferred went  down  4  points;  General  Mo- 
tors common  went  up  7  points;  Maxwell 
stocks  all  went  up,  the  common  3  points, 
first  preferred  3  1-2  points,  and  the  sec- 
ond preferred  4  points;  both  Reo  issues 
rose,  the  truck  1-2  point,  and  the  pas- 
senger car,  1  7-8  points;  Stewart-Warner 
common  rose  4  points;  Studebaker  com- 


mon went  up  4  points;  Texas  stock  went 
up  2  points,  while  Vacuum  oil  roae  1 
point.  Willys-Overland  common  showed 
a  gain  of  2  points. 

A  strong  tone  developed  in  the  Detroit 
securities,  most  of  the  issues  showing 
gains.  The  largest  gain  was  that  of  the 
Canadian  Ford  in  inactive  stocks,  which 
was  200  points.  In  the  active  stocks  the 
gains  ranged  from  1  to  9  points. 


Lack  of  Uniformity  in  Texas  Gasoline 
Prices 

Ai  stin.  Tex„  May  22 — The  lack  of 
anything  like  uniformity  in  gasoline 
prices  in  Texas  and  Oklahoma  may 
bring  about  a  joint  investigation  of  the 
refined  oil  trade  of  the  two  States  by 
their  Attorneys-General  departments.  It 
is  alleged  that  the  refining  companies  ar- 
bitrarily fix  the  prices  of  gasoline  with- 
out regard  to  the  conditions  surrounding 
the  industry.  It  is  pointed  out  in  support 
of  this  contention  that  the  fuel  may  be 
selling  for  10  or  12  cents  per  gallon  in 
Austin,  Tex.,  and  on  the  same  day  the 
price  is  perhaps  14  to  16  cents  per  gal- 
lon in  some  other  town  of  the  State 
which  takes  the  same  freight  rate.  Re- 
cently citizens  of  Poteau.  Okla,  filed 
complaint  before  the  Corporation  Com- 
mission of  that  State  against  the  Pierce 
Oil  Corp.,  the  Gay  Oil  Co.,  the  Texas 
Co.,  and  the  Magnolia  Petroleum  Co.,  al- 
leging that  the  price  charged  in  that 
town  for  gasoline  is  excessive  as  com- 
pared with  many  other  places  in  Okla- 
homa. The  complainants  point  out  that 
the  retail  price  of  gasoline  is  16  cents 
per  gallon.  The  case  was  set  for  hear- 
ing June  H. 


—1914 — * 
Bid  Aaked 

Ajax  Grieb  Rubber  Co.  com   215 

Ajm  l-ncb  Rubber  C.  pf.l   99 

Muminum  Casing*  |.M                              ,J*  1«> 

J.  I.  Ca.e  pf.l-                                        84  8? 

I  haln.rr.   Motor  (o    com                             92  o< 

(  Kilmer.  Motor  Co.  put                             m  92  5J 

Fleet rtc  St-.tjiic  |l;iltc  t ,  Co                       .<._>  5.1 

Firestone  Tile  4i   Rubber  Co.  cm....     302  307 

Firtjtone  Tire  &  Ktil.l.er  Co.  pfd               Hot  1  Ifl 

Utncr.il  Motor.  Co.  com                             .«.<',  8> 

Ueneral  Motor.  Co.  pf.l                            93  93  >  ; 

II,  F.  Condrich  Co.  corn                            25  1 ;  25  1. 

II  F    C..„..lrich  Co.  pfil                             *v  wi> 

(iwliTir  I  irr  S  KnMicr  Co.  f»m             1*7  18 • 

Good/ear  Tire  &  Rubber  <_i>.  pf.l                'is  NO 

liisy  &  l>avi».  Inc..  pf.l   I02»j 

tr.tcrn  .tional  Motor  Co.  coin   5 

International   .Motor   Co    pfrl  t  )|j 

Kellv-Springfir M  Tire  Co.  com  

Krll.  -Sprtnghrl.l  Tirr  Co    l.t  pf.l  

Kcll.-.S,,r>nirf.cl.|  Tirr  Co   J. I  pf.l 

\U.aell  Motor  C.  com                           IP,  12 

Maxwell    Motor  Co.   I«t  pfd                            I-  II 

Mj«»,11  Motor  Co.  2d  pf\l                      44',  ■>:' 

Mioer   ktiMwr  Co.  com. 

Mil>r  RuM.tr  Co,  pf.l  

New  Departure  Mfg   Co    com..         ...1-2',  124 

New  Itrronure  Mfg.  Co  pf.l                  tin  lor 

Packard  Motor  I  ..r  Co.  e  pos   !  I  .1 

Packard  Motor  Car  <"...  pf.l     W, 

Peerlea*  Motor  Car  Co,  com                      IK  25 

Pterin.  Motor  Car  Co.  iif.l  62  '  i 

Portage  Ru-tocr  Co.  corn  Jo 

Portage  Rubber  Co.  pf.J   on 

•  Reo  Motor  Truck  Co                                   Si,'  •»', 

•Pro  Motor  Car  Co                                      26'/j  2tyi 

Splitdorf  Flectric  Co.  pfrl                            40  J.IJ 

Stewart-Warner  Speed   Corp  n.n              l*  40 

Stewart-Warner  Speed.  Corp    ptd             IT  OS'.. 

Modebakrr   Corporation  ,o,,i                       V";  _w 
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New  York  and  Detroit 

 1914  ,  1915  .  Wk-t 

Bid  Asked  Bid  Atked  Ch'ge* 

.lebaker  Corporation  pf.l                         *'<',  *-*>>  i  ''6  9*  -I 

S..„,ehart  Tire  4.  Kulil.er  Co                                 7(1  M  90 

'rev*.  Co                                                       141  14155  123  124  +i 

V.  S.  R.iUcr  Co.  ,om                                  58",      <«  <,l  61  +1 

1'.  S.  Rubber  Co   |.<  pf.l                       I02i.  tnm  UU-i  I.*.',.    +  >', 

Vacuum  O.I  c,                                        21?  22l)  !■>$  iOf  -1 

Wlitsc  Co.  Pfj                                       107  no  103  H>* 

\V,!l,v> 'vrrUnd  <  o.  com                         «rV'-i      73  111  113       4  2 

\V,ll>,Oeetlaml  Co.  pf.l                          •>.•        14  9">'i  102       -  « 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK  EXCHANGE 

ACTIVE  STOCKS 

r...lmei  ,  M  i|..r  Co.  com                         I'll          .  .  Nr'  ''2 

llu.lr.K--.  Motor  Co.  pfd                            92          ..  94  17  —1 

•-'ominct.Tal  Motor  Co.  com                        ISO  ISO  ..  I*$ 

<  ..iitinent-il  Motor  Co   pi. I                                     75  94  85  '  i     +   '  i 

litm-ral  Mo-nr.  Co,  com                               S3          14'j  137  ll'l  +1 

•  ieneral  Motor.  Co   pl.t                              '))•',      95  98  101  f  I 

kbawell  Motor  Co  com...                      IJM      MVi  40  42  -14 

M  ..v.,  II  Molur  Co,  l.t  pf.l.                       4»,         47-..  s.l  H4i,  +..', 

M.,.«rll  Motor  Co.  2d  pf.l                        20        ..'1  35  to';  +4 

IV-kartl  M..v.r  Car  Co  com                     '0.1         ..  ..  104  +}>/, 

I'-'ckatd  M  .tor  Car  Co.  t.fd                       »»M  100'i  lOAl/j 

•K.o  M..tor  Car  Co.  .                                27',      28',  J2I.  J3 1,      1  14 

•Keo  Motor  Truck  Co                               94*      10«  15  154!     X  54 

St.i.'i-Kikrr  Cor[.o  atior.  en'   ...                               ..  f.o  1.7 :  ..  4-4'i 

StK.lcli jker  Corpor-ition  pf-1                                           ..  ..  '19         — I 

IXACTIVK  STOCKS 

•Alia.  Prop  Forur  Co                                               21  26 

l-or.l  Motor  C   of  C...i.-.ta    'OKI  .  »200 

K.Imt  W li .-<-!  <   193  200  4-5 

•W.  K.  I'rudden  Co..                                          »«4  HH  21 

Ke^al  Y„  tor  Car  Co.  pfd                               ..          30  ..  2$ 

BONDS 

'irnrral  Motors,  note,  6l.  1915   101  101 

Packard  Motor  Co.,  5a.  1916                      95         9*",  9*'i 

•Par  .alur  «I0:  all  otli.  r-  SM>o  :ar  v.i!uc 
.  I      .I.i  i.l.  n. I 
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Twin  City  Speedway 
Plans 

Total  Investment  About  $603,- 
000— Track  to  Be  Cement— 
50,000  Spectators 

Minneapolis,  Minn.,  May  22— Presi- 
dent F.  H.  Wheeler  of  the  Twin  City 
Speedway  Co.,  who  spent  a  few  days 
in  the  city  this  week,  is  confident  that 
by  August  15  all  of  the  work  of  con- 
structing the  2-mile  motor  oval  will  be 
completed  and  ready  for  a  race  which  it 
is  hoped  will  be  staged  towards  the  end 
of  September.  Work  was  started  2 
weeks  ago  and  night  gangs  will  soon  be 
started. 

The  total  investment  will  approximate 
$603,000,  made  up  as  follows:  Land, 
343.5  acres,  $142,000;  concrete  track, 
8181,000;  grading  of  land  for  track  and 
stands,  $HO,OO0;  covered  steel  grand- 
stands to  seat  50,000  spectators,  $100,- 
000;  four  00-foot  tunnels  under  track, 
$50,000;  fence,  $10,000;  garages  and 
other  buildings,  $40,000. 

The  track  is  to  be  a  cement  oval  80 
feet  wide  at  all  points  and  with  500-foot 
straightaways  on  each  side.  The  bank- 
ing on  the  curves  is  for  a  speed  of  120 
miles  per  hour,  this  banking  being  as  a 
paraboloid  curve  rather  than  a  straight 
incline.  On  both  sides  of  the  track  is 
a  2.5-foot  cement  wall  extending  all  the 
way  around.  The  grandstands  are  set  30 
feet  back  from  the  track  on  the  stretches 
and  40  feet  back  on  the  curves. 

To    Stage    200-Mile    Event  at 
Hamline 

Hamline,  Minn.,  May  22 — Plans  are 
made  for  a  200-mile  automobile  race  at 
the  Minnesota  state  fair  at  Hamline. 
The  first  leg,  100  miles,  will  be  run 
September  8  and  the  second  September 
11.  The  purse  will  be  $5,000,  divided 
as  follows:  First,  $2,500;  second,  $1,000; 
third,  $500;  fourth,  $300;  fifth,  $100. 
Of  the  total  $600  is  reserved  for  a  con- 
solation race,  the  first  money  being  $350; 
second,  $150;  third,  $100.  As  the  Inter- 
national Motor  Contest  Assn.  limits 
starters  to  ten  an  elimination  trial  over 
a  2-mile  course  may  be  necessary.  Cars 
failing  to  enter  the  big  event  may  enter 
the  consolation  sweepstakes  race  of  25 
miles.  Entries  for  the  race  close  Aug- 
ust 10,  entry  $100.  To  best  the  Hamline 
and  world  1-mile  and  5-mile  circular 
dirt  track  records  trials  will  be  run  the 
first  day.  Five  hundred  dollars  is 
offered  to  break  the  world  record  and 
$200    for    the    track    record    of  4:17. 

Columbus  May  Build  Speedway 

CouiMBt  s,  O.,  May  21— Because  of  the 
large  crowd   which  attended   the  race 


THE  AUTOMOBILE 

meeting  held  in  Columbus,  May  15  and 
16,  when  about  20,000  paid  admission  on 
one  day,  several  Columbus  men  have 
started  a  movement  to  build  a  motor 
speedway  similar  to  the  one  at  Los 
Angeles.  One  plan  discussed  is  to  have 
the  owners  of  the  Columbus  Driving 
Park  build  up  the  turns  and  make  the 
track    more    suitable    for  automobile 


Spokane  Holds  First  Show 

Spokane,  Wash.,  May  20 — Spokane's 
first  automobile  show  held  the  attention 
of  the  dealers  and  also  thousands  of 
interested  spectators,  who  thronged  the 
Davenport  Hotel,  which  had  been 
changed  to  a  luxurious  garage,  and  which 
made  an  ideal  setting  for  the  cars. 

Although  held  late  in  the  season  the 
show  was  a  success,  the  sales  made  being 
far  beyond  the  expectation  of  the  deal- 
ers. The  Seven-Seven  Co.,  agent  for  the 
Dodge,  received  deposits  on  fourteen  cars 
the  first  day  the  show  opened. 

Another  feature  of  the  show  week  was 
the  hill  climbing  contest.  The  course 
was  2,074  feet  in  length  and  the  average 
grade  8.05  per  cent.,  the  maximum  pitch 
being  17  1-2  per  cent.  In  other  words 
the  cars  were  required  to  rise  168  feet 
in  two-fifths  of  a  mile  with  a  running 
start  of  a  little  more  than  100  yards. 

A  stripped  Ford,  driven  by  Harry 
Bell,  made  the  best  time  going  over  the 
hill  in  40  seconds  flat,  a  speed  of  36  miles 
an  hour.  It  was  the  free-for-all  race  in 
which  the  Ford  was  victorious.  A  Na- 
tional car,  driven  by  George  H.  Beck, 
was  second,  making  the  distance  in 
II  3-5  seconds  and  a  Cadillac  eight,  third 
in  44  3-5  seconds. 

Event  No.  1 — Stock  cars  costing  less 
than  $1,000 — Dodge  first,  49  2-5  seconds; 
Buick,  second,  54  2-5;  Maxwell  third,  55. 

Event  No.  2 — Cars  costing  between 
$1,000  and  $1,500— Buick,  first.  50  2-5 
seconds;  Paige,  second,  51  2-5;  Chandler, 
third,  52  1-5. 

Event  No.  3— Cars  costing  more  than 
$1.500— Cadillac,  first,  45  2-5  seconds; 
Cole,  second.  49  3-5;  Franklin,  third, 
55  2-5. 

Twelve  Tacoma  Entries  to  Date 

Tacoma,  Wash..  May  21— Entries  for 
the  Tacoma  races,  July  4  and  5,  have  re- 
ceived a  boost  during  the  past  week,  the 
latest  to  come  in  being  the  Maxwell  team 
of  three  cars  with  Endicott  and  Carlson 
nominated  as  drivers,  with  Arthur  Klein 
a  possibility  for  the  third  car.  Besides 
these  Capt.  Kennedy  has  been  entered 
with  the  Edwards  Special,  and  Jennings 
with  the  Keeton.  This  will  give  to  the 
Tacoma  races  two  cars  which  have  never 
yet  appeared  here,  as  well  as  some  new 
drivers. 

The  Edwards  Special  was  built  in  Cali- 
fornia for  the  Vanderbilt  and  Grand 
Prix,  while  the  Keeton  is  the  car  with 


May  27,  191:, 

which  Bob  Burman  made  a  record  at  the 
Tacoma  races  in  1913.  The  machine  h» 
been  entirely  rebuilt.  The  Tacoma  entry 
list  is  as  follows: 

Car  Drl»«r 

Mercer   I'ull-r, 

Mercer   Ku.  k_-t.  li 

Mercer    .  -  ,  Thorn  in 

««»«»   Karl  (•<„!«: 

Sluti    ).»»,_ 

Ma«w<  II   Csrlv.n 

Maxwell    Endiron 

Maxwell    rniumni 

IVuxeot  R,.rma,. 

Pumuim  Special   Parmr.. 

Kr-rion   JeiiiLinr* 

Kilwiirdu  Sincliil   Kennr.lv 


Briggs-Detroitrr    Builda    Four -Cylinder 
Raring  Car 

Detroit,  Mich.,  May  22— The  Brinr* 
Detroiter  Co.,  which  makes  the  Detroiter 
four  and  eight,  will  go  into  racing.  A 
car  is  now  in  course  of  construction  and 
is  expected  to  be  ready  to  take  part  in 
dirt  track  races  in  July.  The  rarer  i> 
to  have  a  special  high  powered  four 
cylinder  motor,  but  the  chassis  is  to  \* 
a  regular  stock  Detroiter.  It  ha?  not 
yet  been  decided  who  will  pilot  the  car 


Wager  of  $1,000  on  315-Mile  En 
Run  to  Minneapolis 

Crookston,  Minn..  May  22 — A  race  o.' 
315  miles  to  Minneapolis  is  announced 
for  June  5.  Walter  J.  Hill,  son  of  J.  J 
Hill,  whose  business  address  is  North- 
cote,  Minn.,  will  race  A.  F.  Harland,  of 
Chicago,  for  $1,000  against  $500.  It  wiU 
be  an  endurance  run,  replenishing  oi 
gasoline  tanks  and  necessary  repairs  ly- 
ing allowed.  Hill  will  drive  a  Packani 
and  the  Chicago  man  a  Marmon. 

Demand  Send*  Benzol  Price  I'p 

New  York  City.  May  20— lncreasir.tr 
demands  from  the  purchasing  agents  of 
the  allies  for  benzol  has  resulted  in  fur 
ther  advances  in  prices  of  the  product. 
Domestic  inquiries  for  benzol  and  toluol 
have  found  few  producers  able  to  fill  the 
orders,  because  the  output  of  practically 
every  available  plant  has  been  contracted 
for  by  the  war  agents  for  a  long  period 
ahead.  Benzol  is  now  being  sold  in  bulk 
anywhere  from  $1  to  $1.50  a  gallon  ar.d 
is  being  used  by  the  allies  mostly  for  ex- 
plosives. 

The  Lackawanna  Steel  Co.,  the  Rcpur 
lie  Iron  &  Steel  Co.,  the  Laclede  Ga> 
Light  Co.,  of  St  Louis,  and  the  Wood 
ward  Iron  Co.,  of  Alabama,  are  amor.r 
the  companies  which  have  complete*! 
large  benzol  plants  within  the  last  week, 
or  are  rushing  new  establishments  to 
completion  to  meet  the  extraordinary  de 


Titus  with  X.  Y.  Hudson 

New  York  Citv.  May  25 — E.  S.  Part 
ridge,  sales  manager  of  the  R.  M.  Ower, 
Co.,  Hudson  distributor  in  New  York 
City,  has  added  Fred  J.  Titus  to  the  staff 
Titus  was  recently  with  the  Simplex 
company. 
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Thompson  Bill  Signed— Devel- 
opments in  Other  Parts  of 
the  Country 

Albany,  N.  Y.,  May  22— New  York 
State's  first  law  regulating  jitney  buses 
became  operative  today,  when  Governor 
Whitman  signed  the  Thompson  bill 
placing  them  under  the  jurisdiction  of 
public  service  commissions  and  munici- 
pal authorities. 

At  a  recent  hearing  on  the  measure 
jitney  owners  told  the  Governor  his  ap- 
proval of  the  bill  would  drive  them  out 
of  business,  as  it  was  worded  so  that  it 
would  require  each  one  to  file  a  $5,000 
bond.  The  Governor  then  announced 
that  if  he  found  this  assertion  well 
grounded  he  would  veto  the  measure. 

In  a  statement  accompanying  his  ap- 
proval today  the  Governor  did  not  com- 
ment on  the  bond  question. 

New  Ruling  on  Jitney  in  Wash. 

Olympia,  Wash.,  May  16—  In  an  opin- 
ion by  assistant  attorney  general  E.  W. 
Allen  it  is  ruled  that  a  stage  operating 
between  a  first  claBS  city  and  some  out- 
side point,  even  though  passengers  are 
not  carried  between  points  within  the 
first  class  city,  is  a  jitney  bus  so  far  as 
the  1915  law  is  concerned,  and  must 
therefore  post  the  statutory  $2,500  surety 
bond. 

It  is  also  held  that  a  jitney  must  post 
the  bond,  whether  it  follows  a  regular 
route  and  runs  under  regular  time  or 
not,  and  that  a  personal  surety  bond  is 
not  sufficient.  The  surety  bond  must  be 
guaranteed  by  a  company  licensed  to  do 
business  in  the  state. 

Jitneys  Exempt  from  Pennsylvania  State 
Control 

Harrisbl'RG.  Pa..  May  20  — Jitney 
buses  do  not  come  under  the  provisions 
of  the  law  creating  the  Public  Service 
Commission,  and  certificates  of  public 
convenience  are  not  necessary,  according 
to  the  general  opinion  expressed  at  the 
commission  headquarters  recently. 

Jitney  Union  in  Minneapolis 
Minneapolis,  Minn.,  May  24— Fifty 
jitney  bus  drivers  in  Minneapolis  have 
formed  the  Jitney  Bus  Men's  Union. 
Opposition  to  unfriendly  legislation  was 
the  motive.  The  union  condemned  over- 
crowding of  the  machines  and  careless 
driving.  Transfer  of  passengers  was  op- 
posed, also  a  proposed  $10,000  liability 
bond.  Purchase  of  accessories  in  Minne- 
apolis was  pledged  and  a  uniform  sign 
was  agreed  upon.  Taxicab  rates  will  be 
charged  only  off  the  regular  routes  for 
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any  car.  Officers  were  elected  as  fol- 
lows: President,  J.  C.  Wallace;  vice- 
president,  F.  C.  Strasburg;  secretary- 
treasurer,  H.  BeliU;  recording  secretary, 
A.  E.  Higby;  executive  committee,  W.  A. 
Johnson,  C.  E.  Lind,  F.  H.  Anderson. 
Membership  has  already  reached  scventy- 

f'lVL'. 

Washington  Recognizes  Jitneys 

Washington,  D.  C,  May  22 — An  im- 
portant report  on  the  jitney  bus  has  been 
made  to  the  public  utilities  commission 
by  Conrad  Syme,  corporation  counsel  of 
this  city,  who  recently  made  an  extensive 
trip  around  the  country  investigating 
the  jitney  bus  situation.  That  the  jitney 
bus  has  become  an  important  factor  in 
modern  city  transportation,  that  the  peo- 
ple of  Washington  have  a  right  to  this 
form  of  transportation  and  that  "any 
further  extension  of  street  railway  tracks 
in  or  near  the  business  section  of  the  city 
may  be  very  unwise,"  are  the  three  prin- 
cipal conclusions  reached  by  Syme  in  his 
report.  The  report  is  based  on  a  study 
made  by  Syme  of  conditions  in  New  Or- 
leans, I.os  Angeles,  San  Francisco,  Kan- 
sas City  and  St.  Louis. 

Other  of  Syme's  conclusions  are  that 
the  jitneys  strike  directly  at  the  short- 
haul  revenues  of  the  street  railways, 
that,  though  the  cars  have  caused  con- 
siderable congestion  in  the  streets,  this 
has  brought  about  little  trouble  and  that 
the  jitney  systems  are  dependent  on  a 
minimum  of  restrictions  in  order  that 
they  may  be  run  profitably. 

Providence  Jitney  Ordinance  Passed 

Providence,  R.  I.,  May  20—  The  Com- 
mon Council  on  May  17  passed  the  jit- 
ney ordinance  adopted  by  the  Board  of 
Aldermen.  The  main  features  of  the 
ordinance  are:  a  license  fee  of  $5  per 
passenger  seat;  bond  of  $500  per  pas- 
senger seat;  drivers  must  be  20  and  pass 
road  test;  jitneys  may  wait  5  minutes 
downtown  for  passenger;  passengers 
limited  to  seating  capacity  of  machine; 
no  smoking  or  drinking  by  drivers;  no 
advertising  on  outside  of  machine;  and 
takes  effect  July  6,  if  approved  by 
mayor. 

Pacific  Coast  Jitneera  Discouraged 

Tacoma,  Wash.,  May  20 — A  review  of 
the  jitney  situation  on  the  Pacific  Coast 
shows  that  there  was  an  average  of  290 
machines  in  operation  in  Portland,  Ore., 
during  April,  while  in  March  there  were 
:J20  in  operation.  Of  this  number  275 
are  members  of  the  Auto  Transit  Wel- 
fare Assn.  The  jitney  people  are  becom- 
ing discouraged.  Owing  to  the  financial 
condition  of  most  of  the  owners  it  will 
be  with  difficulty  that  they  will  be  able 
to  wage  a  campaign  to  defeat  the  ref- 
erendum ordinance  regulating  them. 

In  Seattle  the  courts  have  upheld  the 
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validity  of  the  jitney  state  law  which  re- 
quires that  jitney  drivers  are  to  operate 
under  a  license  and  a  personal  bond  of 
$100  a  year. 

In  San  Francisco  members  of  the 
street  car  men's  union  who  have  been 
discharged  by  the  United  Railroad,  pro- 
pose to  get  into  the  jitney  business  and 
compete  with  their  former  employers. 
About  100  of  these  men  propose  to  oper- 
ate jitneys. 

Virginia    Railroad    Earnings    Hit  by 
Jitneys 

Richmond,  Va.,  May  20— In  its  report 
of  earnings  for  April,  1915,  the  Vir- 
ginia  Railway  &  Power  Co.  shows  clearly 
the  effect  of  the  jitney  competition  in 
Richmond  on  its  revenues.  Gross  for 
April  was  $9,638,  or  2.29  per  cent,  below 
April,  1914. 

Previous  to  the  advent  of  the  jitneys 
in  Richmond,  the  gross  of  the  company 
was  showing  a  good  gain  over  the  pre- 
ceding year,  but  it  did  not  take  long  for 
the  jitneys  to  turn  this  increase  into  a 
decrease.  In  April,  1915,  operating  ex- 
penses increased  $8,148,  or  4.22  per  cent. 

Lose  in  Oakland.  Cal. 
Oakland,  Cal.,  May  20— That  the 
people  of  the  Pacific  coast  hove  decided 
that  the  jitneys  require  regulation  is 
indicated  by  the  adoption  by  over  9,000 
majority  at  the  special  election  in  Oak- 
land of  an  ordinance  imposing  heavy  re- 
strictions on  jitney  operation.  At  the 
same  time  an  ordinance  changing  the  an- 
nual license  fee  for  jitneys  from  $C0  to 
$10  was  defeated. 

$25  a  Year  in  New  Albany,  Ind. 

New  Albany,  Ind.,  May  21 — The  city 
council  of  this  city  has  adopted  an  ordi- 
nance aimed  to  regulate  the  jitney  bus 
business  by  imposing  a  license  fee  of  $25 
a  year  on  motor-driven  vehicles  used  for 
transportation  of  passengers  for  hire 
and  prohibiting  them  from  standing  in 
front  of  stations.  It  is  asserted  that  the 
receipts  of  the  traction  company  show  a 
falling  off  of  nearly  50  per  cent,  in  the 
last  2  months. 

Railroad  Engineer*  Run  Buses 

Rutland,  Vt.,  May  22— Starting  to- 
day a  cross-state  line  using  steam  auto- 
mobiles driven  by  railroad  engineers  be- 
gan operations  between  this  city  and 
Stockbridge  in  Eastern  Vermont.  It  is 
not  competing  with  the  railroad,  for  it 
makes  a  connection  between  the  White 
River  Road  and  the  Rutland.  Vice-presi- 
dent E.  S.  French  of  the  former  railroad 
is  at  the  head  of  it.  By  using  the  motor 
road  it  means  a  saving  of  $2.05  in  fares 
and  a  couple  of  hours  between  Rutland 
and  Randolph,  and  it  provides  an  easy 
way  to  reach  Montpelier,  the  capital,  by 
changing  at  Bethel.    Busses  carrying  15 
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are  used,  and  one  round  trip  a  day  is 
made  at  present.  The  service  will  be  in- 
creased later.  It  is  not  a  jitney  line,  for 
the  fare  is  $1.50.  Truck*  will  be  used  to 
carry  freight  and  baggage  if  conditions 
warrant  it  later. 

Must  Carry  Rear  Sign 

Philadelphia,  Pa.,  May  22 — To  lessen 
the  risk  of  accidents  an  order  has  been 
issued  requiring  jitneys  to  have  a  placard 
or  metal  sign  bearing  the  words  Jitney 
Bus  on  the  rear  of  the  machines  as  well 
as  on  the  front. 

An  order  was  also  issued  prohibiting 
automobiles  using  dealers'  license  tags 
for  the  jitney  traffic. 

Baltimore  to  Washington 
Baltimore,  Mi...  May  21—  The  motor- 
bus  service  between  Baltimore  and  Wash- 
ington started  recently  and  the  new  line 
bids  to  be  very  successful.  The  buses 
leave  the  Hotel  Emerson  in  this  city  at 
8  and  11  a.  m.  and  2  and  5  p.  m. 

Baltimore  is  now  connected  with 
Taneytown  by  a  motorbus  line  started 
today. 

Must  Have  License  in  Indianapolis 

Indianapolis,  Ind.,  May  21— Mayor 
Joseph  E.  Bell  has  declared  war  on  un- 
licensed jitney  buses  in  Indianapolis.  He 
wrote  a  letter  to  Samuel  V.  Perrott,  chief 
of  police,  directing  that  officers  be  as- 
signed to  patrol  the  streets  of  the  busi- 
ness  district  to  ascertain  if  all  the  buses 
have  city  licenses  and  to  arrest  the 
drivers  of  all  machines  not  having  such 
1 1 con  so s . 

Jitneys  Numerous  in  Wilmington 

Wilmington,  Del.,  May  24-Jitneys 
have  become  so  numerous  in  Wilming- 
ton that  the  city  authorities  have  taken 
under  consideration  the  matter  of  regu- 
lating their  use  of  the  Rtreets.  The  mat- 
ter was  a  subject  of  a  conference  a  few 
days  ago  between  city  council  and  the 
street  and  sewer  department,  which  has 
control  of  the  streets,  and  at  the  last 
meeting  of  the  latter  department  it  was 
announced  that  some  action  would  be 
taken  as  soon  as  it  was  determined  what 
ought  to  be  done.  The  jitneys  have  been 
curtailing  the  trolley  revenue,  but  this  is 
not  the  reason  for  their  proposed  regula- 
tion. 

1.19  Violations  of  Pennsylvania  Law 

Harrishukg.  Pa„  May  22— A  statement 
of  the  fines  collected  for  violation  of  the 
automobile  law  in  1914  shows  159  viola- 
tions in  the  several  counties  of  the  state 
with  total  fines  collected  amounting  to 
$19.853.8!».  Of  this  amount  $16,242.48 
was  paid  to  city,  borough  or  township 
treasurer,  $3,61 1.41. 

The  violations  and  fine*  collected  for 
each  were  as  follows:     Operating  when 


intoxicated,  $731;  operating  without  reg- 
istration, $290;  operating  without  con- 
sent of  owner,  $64.41 ;  failure  to  sound 
horn,  $1,067;  failure  to  stop  when  sig- 
nalled, $30;  passing  car  discharging  pas- 
sengers, $702:  failure  to  display  badge, 
tag  or  lights,  $727;  violation  of  speed 
limit,  $16,242.48. 

Cook  Kelly-Springfield  Tire  Director 
New  York  City,  May  20 — At  a  special 
meeting  of  the  board  of  directors  of  the 
Kelly-Springfield  Tire  Co.,  O.  R.  Cook, 
Cleveland,  O.,  was  elected  a  director. 

Ford  Gives  20  Acres  for  Athletic 
Field 

Detroit,  Mich.,  May  21 — One-third  of 
a  60-acre  tract  of  land  belonging  to 
Henry  Ford  and  located  to  the  north  of 
the  Ford  Motor  Co.'s  plant,  has  been 
donated  by  Mr.  Ford  to  the  employes  of 
the  company  and  also  to  the  people  of 
Highland  Park,  upon  whose  territory  it 
is  located. 

The  ground  is  to  be  used  as  an  ath- 
letic field  and  will  have  four  baseball 
diamonds,  a  dozen  tennis  courts  and 
other  playgrounds,  also  dressing  rooms 
and  shelter  stations.  Eventually  more  of 
the  land  may  be  fitted  up  for  the  same 
purpose.  At  the  present  time  Chief  Con- 
struction Engineer  R.  Brown,  of  the  Ford 
company,  has  all  plans  ready  for  start- 
ing a  force  of  men  to  fix  up  the  field. 

The  land  was  bought  by  Mr.  Ford  sev- 
eral years  ago  and  is  estimated  to  be 
worth  now  over  $500,000. 

Bad  Bills  in  Illinois 

Chicago,  III.,  May  24—  There  are 
three  distinct  measures  now  before  the 
state  legislature  at  Springfield,  all  of 
which  will  be  detrimental  to  the  interests 
of  the  automobilists  of  the  state  if  they 
are  enacted  as  laws.  The  most  serious 
of  the  three  measures  is  a  bill  which 
will  exactly  double  the  present  license 
fees.  That  is  instead  of  paying  the 
present  fee  of  $6  for  a  car  of  25  to  35 
horsepower,  the  registration  annually 
will  cost  $12.  Fees  for  other  sizes  of 
cars  are  raised  in  proportion,  except  for 
those  over  50  horsepower,  in  which  case 
the  registration  is  increased  from  $10 
to  $25. 

The  present  law  governing  the  speed 
of  a  motor  vehicle  in  this  state  sets  the 
lower  limits  at  which  citieR  and  towns 
may  establish  speed  limit  by  ordinance. 
There  is  a  bill  now  before  the  legislature 
which  provides  that  any  city,  village  or 
incorporated  town  may  make  such  legis- 
lation as  to  the  speed  of  motor  vehicles 
as  it  deems  proper,  but  in  no  case  author- 
izing a  higher  speed  than  provided  in  the 
bill.  That  is,  the  towns  can  make  the 
legal  limit  as  low  as  they  please,  which 
would   result   in   wholesale  arrests  and 


gross  abuse.  Another  bill  would  make 
it  necessary  for  motorists  to  stop  within 
50    feet   of   any    unprotected  railroad 

150,000  Cars  for  Iowa  in  1915 

Des  MOINES,  Ia.,  May  21 — Iowa  al- 
ready has  registered  over  100,000  auto- 
mobiles for  1915  and  the  state  automo- 
bile department  states  that  the  number 
will  go  above  150,000  before  the  end  of 
the  year.  The  registration  is  already 
20,000  ahead  of  what  it  was  at  the  cor- 
responding date  last  year.  The  number 
of  machines  registered  in  1914  did  not 
pass  the  100,000  mark  until  late  in 
August.  About  two-fifths  of  the  ma- 
chines now  being  registered  are  new 
cars.  Applications  for  registration  are 
pouring  in  at  the  rate  of  1,000  a  day  and 
the  state  department  is  two  weeks  behind 
in  shipment  of  plates.  The  new  registra- 
tion law  which  goes  into  effect  July  4 
and  which  provides  that  plates  shall  be 
good  for  3  years  does  not  affect  plates 
and  registrations  for  the  current  year. 

Nebraska  to  Use  Convicts  on  Roads 

Lincoln,  Neb..  May  21 — Among  the 
important  laws  that  were  passed  by  the 
recent  Nebraska  legislature  and  of  keen 
interest  to  the  automobilists  of  this 
state,  were  two  road  laws  which  will  go 
into  effect  in  July.  One  has  to  do  with 
the  use  of  convicts  on  roads,  and  the 
other  creates  a  new  state  advisory  high- 
way board. 

The  first  provides  that  the  county 
missioners  shall  make  a  requisition  on 
the  board  of  control  for  as  many  con- 
victs as  are  wanted  for  the  work  on  the 
highways.  The  board  of  control  is  given 
authority  to  arrange  the  financial  part 
of  it. 

The  law  for  the  advisory  highway 
board  provides  for  the  appointment  of 
this  board  of  three  by  the  state  board 
of  irrigation,  highways  and  drainage,  to 
assist  the  latter  board  in  an  advisory 
capacity  in  the  taking  up  with  the 
county  boards  the  building  of  roads, 
culverts  and  bridges,  or  when  the  county- 
board  so  requests,  to  assist  in  the  prep- 
aration of  plans  and  in  the  supervision 
of  the  work  of  construction  or  repair  and 
maintenance  of  any  public  highways  in 
the  state. 

More  Cant  in  Missouri 

Jefferson  City,  Mo..  May  20  Statis- 
tics covering  the  months  of  February. 
March  and  April  of  this  year  show  that 
2,388  more  automobiles  were  registered 
in  Missouri  in  these  three  months  than 
during  the  entire  year  of  1914.  The 
money  received  by  the  state  for  automo 
bile  licenses  during  these  three  months 
totalled  $239,293  against  $245,873.50  for 
the  entire  registration  year  endine  Janu- 
ary 31.  1915. 
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Whitney  to  Enlarge— The  Whitney 
Mfg.  Co.,  Hartford,  Conn.,  has  planned 
for  immediate  work  on  an  addition  to  its 
plant. 

Truck  Plant  for  Altooaa.  Pa-— The 
Monarch  Machine  Co..  Altoona,  will  build 
a  plant  for  the  manufacture  of  motor 
trucks. 

West  Bend  Co.  Adda  Equipment.— 

The  West  Bend  Plating  Co.,  West  Bend, 
Wis.,  is  installing  considerable  new 
equipment,  including  four  100-gallon 
vats,  enabling  it  to  handle  larger  plating 
jobs,  including  radiators  and  motor  car 
accessories  of  large  size. 

Cleveland  Gauge  Acquirea  Machinery. 
— The  Reliance  Gauge  Column  Co., 
Cleveland,  O.,  has  taken  over  the  Cleve- 
land Clutch  Co.,  and  the  machinery  of 
the  latter  will  be  removed  from  its  plant 
at  Urbana,  O.,  to  the  new  Reliance  fac- 
tory, 5902  Carnegie  avenue,  completed 
in  January. 

New  Falls  Rubber  Plant— Plans  have 
been  prepared  for  a  new  factory  for  the 
Falls  Rubber  Co.,  Cuyahoga  Falls.,  O. 
The  building  will  be  80  by  40  feet,  three 
stories  high,  of  brick  and  steel  con- 
struction. Bids  for  the  construction  will 
be  invited  in  the  near  future.  It  is 
planned  to  erect  a  power  plant  later. 

Wayne  Increases  Working  Hours.— 
The  Wayne  Oil  Tank  &  Pump  Works, 
Fort  Wayne,  has  increased  its  factory 


hours  from  60  to  72  a  week  and  is  hiring 
a  great  many  more  men.  The  firm  is 
doing  much  more  business  than  ever 
before.  Under  its  present  schedule  4 
days  in  the  week  all  departments  work 
from  7  o'clock  in  the  morning  until  9 
o'clock  in  the  evening. 

Kissel  Gets  Gets  Repeat  Ambulance 
Order.— The  Kissel  Motor  Car  Co.,  Hart- 
ford, Wis.,  has  booked  a  repeat  order 
for  ambulance  trucks  from  the  govern- 
ment of  Servia.  The  deal  was  closed 
in  New  York  City  by  President  G.  A. 
Kissel  and  calls  for  thirty  ambulances. 
The  Kissel  company  shipped  a  number  of 
trucks  to  Servia  last  fall.  The  Hart- 
ford shops  have  reached  the  greatest 
capacity  ever  attained  and  are  employ- 
ing nearly  1,000  people. 

Overland  Plans  Body  Plant  for  Indian- 
apolis— The  building  formerly  occupied 
by  the  Willys-Overland  Co.,  Toledo,  O., 
at  15th  street  and  the  Big  Four  Railroad, 
Indianapolis,  Ind.,  will  be  converted  into 
a  plant  for  special  automobile  body  con- 
struction work,  according  to  plans  out- 
lined by  J.  N.  Willys,  president  of  the 
company.  Modern  machinery  will  be  in- 
stalled and  employment  will  be  given  to 
approximately  500  men. 

Sommer  Plant  to  Be  Enlarged. — The 
Sommer  Motor  Co.,  Bucyrus,  O.,  will 
build  a  {10,000  addition,  which  will  more 
than  double  its  output  of  motors.  The 
buildings  will  be  of  brick 


and  will  contain  approximately  7,500  feet 
of  floor  space.  Plans  for  the  buildings 
have  already  been  made,  and  the  com- 
pany expects  to  occupy  the  new  struc- 
ture before  September  1.  Clutches  and 
transmissions  have  been  added  to  the 
product  of  the  factory  and  preparations 
are  being  made  to  turn  out  the  motors, 
clutches  and  transmissions  for  at  least 
4,000  cars  for  1916. 

Mogul  Truck  to  Build.— The  Mogul 
Truck  Co.,  now  at  6100  Maple  avenue, 
St.  Louis,  Mo.,  has  purchased  a  tract 
125  by  187  feet  on  Forest  Park  Boule- 
vard, where  the  erection  of  a  new  fac- 
tory for  the  company  will  begin  as  soon 
as  the  architect's  plans  are  completed. 
Besides  manufacturing  quarters,  the  new 
building  will  contain  a  storeroom  for 
truck  parts  and  accessories,  a  showroom 
for  the  display  of  finished  trucks,  ma- 
chine shops  and  the  general  offices  of 
the  company.  The  size  and  cost  of  the 
building  have  not  yet  been  determined. 
Grading  of  the  lot  already  has  been 
started. 

The  site  of  the  new  factory  is  the 
center  of  renewed  building  activities. 
The  Linde  Air  Products  Co.  of  New  York 
is  erecting  a  (100,000  building  directly 
across  the  street  from  the  Mogul  com- 
pany's site  and  the  Ford  Motor  Car  Co. 
a  half  block  away  will  add  a  large  unit 
to  its  assembling  plant  there  this  sum- 
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May  2?  Chicago,      III..  Sociability 

Run  of  Chicago  Motor 
Club  to  South  Bend,  Ind.. 
H.  H.  Robinson. 

May  2S  Indianapolis.  Ind..  600-Mtle 

Race.  Indianapolis  Motor 
Speedway. 

Run  from  Philadelphia. 
May  2J-10  Seattle.      Wash..  Track 

Racea;  Northwest  Auto- 

mobile  Aaan. 
May  11  Newark.  N.  J.,  Track  Race, 

Olympic     Park.  Matty 

Matthews    Auto.  Racing 

Aasn. 

MayJl  York.    Pa.,    Track  Race, 

York  Fair  Ground*,  York 
Motor  Club. 

lune  1  New  York  City,  11th  An- 
nual Automobile  Outing 
for  Orphans :  Orphans' 
Auto.  Day  Aaan.  of  N.  Y. 

June  3  New  York  City.  N.  A.  C.  C. 

Annual  Mrrting, 

June  7-11  San  Francisco,  Cal„  Na- 
tional Electric  Light 
Assn 

lam  f  Oalesburg,    TIL,    100  Mile 

Race,  Oalesburg  District 
Fair  Aaan. 

June  11-11  Effingham,    111.,  Hlllcllmb 

and  Fuel  Boon  amy  Test. 
Salt  Creek  Hill,  Effing- 
ham Automobile  Club 


June  12  .  .  . 
.14-17. 


Junr  1  r..  I 
June  19 
July  3 .  . . 


July  I. . . 
Jim  •  -; 

July  .'  . 


July  5 


2-3. 


Aug  20-21 . 
Sept  


Brighton     Beach,  Track 
Race ;  E.  A.  Morons. 

.  Detroit.  Mich.,  Summer 
Meeting  of  the  Society  of 
Automobile  Engineers 
and  Start  of  Cruise  to 
Georgian  Bay. 
< 'humlN'raburg.  Ph.,  Run  to 

Atluntlr  fitv, 
Chicago.      III.,     600  -Mile 
Race.  Chicago  Speedway. 
Sioux   City,   la.,  100-Mlle 
Race,  Sioux  City 
wav  Aaan. 

.Vlsalla,  Cal.,  Road 
Tulare  County 
mobile  Aaan. 

.  Tacuma.  Wash,,  Road  Race, 
Tacoma  Speedway  Aatn. 

.Omaha,  Neb.,  Speedway 
Racea,  Omaha  Motor 
Speedway. 

.Vlaalla,  Cal.,  Road  Race, 
Tulare  Co.  Auto.  Aaan. 

.Milwaukee.  Wla.,  Indepen- 
dent Petroleum  Market- 
era'  Aasn.  of  the  U.  8  : 
1915  Convention  In  Mil- 
waukee. 

.Snn  Francisco,  Cat,  Trl- 
State  Good  Roads  Assn  . 
Third  Annual  Convention. 

.Elgin,  III..  Road  Racea. 

.Indianapolis,  Ind..  Fall 
Show.  Indiana  State  Fair. 

.  Heorla.  IIL,  Second  North- 
western Road  Congress. 


Mich.,  Speedway 
Detroit  Speedway 


«  ITovldence,  R.  L 

€  Detroit,'  " 

Race : 

Club. 

8-11  Hamllne.      Minn..  2-Day 

Meet  at  SUte  Fair 
Grounds  belwi-en  Minne- 
apolis and  81  Paul.  Stats 

Fair. 

SepL  13  Oakland,  Cal..  Pan  Ameri- 
can Koad  Congress. 

17-18  Peoria,  III.,  Illinois  Oarage 

Owners"  Aaan.  Convention. 
20-25  San    Francisco,    CaL.  In- 
ternational Engineering 
Congress 

 8L  Ixiuln.  Mo..  Show.  For- 
est Park  Highlands,  St. 
I«ouls  Automobile  Manu- 
facturers and  Dealers' 
Assn. 

 MliineapollH.    Minn.,  Truck 

Hair,  Twin  City  Motor 
Spertlway  Ot, 

Oct.  1-2  Trenton,     N.     J..  Track 

Racea ;  Inter-Slate  Fair. 

Oct.  2  New  York  City,  Sheepshead 

Ray  Motor  Speedway 
Track  Meet. 
Oct.  «-l«  New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
tral Palace. 
Dec.  11  New    York    City,  Show; 

a«n ».  i...  c&?£  vissr%^ 

seum. 


Oct.. 


I  let .  I. 
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Bell    Columbus    McNaull    Mgr.— The 

McNaull  Tire  Co.  has  opened  a  branch 
in  Columbus,  O.,  located  at  81  South 
Fourth  street.  B.  K.  Bell  is  manager, 
with  F.  L.  Bcebe  sales  manager. 

Wallace  Portland  Melz  Mgr.— W.  D. 
Wallace,  one  of  the  best  known  auto- 
mobile men  on  the  Coast,  has  been 
named  a?  sales  manager  of  the  Oregon 
Metz  agency,  with  headquarters  in  Port- 
land. 

Morris  Moon's  N.  W.  Sales  Mgr. — J. 

C.  C.  Morris  is  the  new  Northwestern 
sales  manager  of  the  Moon  Motor  Car 
Co.  and  makes  his  headquarters  in 
Seattle,  Wash.  He  has  jurisdiction  over 
all  sales  in  Idaho,  Oregon,  Washington 
and  Nevada. 

Hull  Retires  F.  L.  Hull  has  retired 

from  the  Junction  Garage  Co.,  Milton 
Junction,  Wis.,  and  the  business  will  be 
continued  by  R.  Leon  Burdick  and  Her- 
man Harte,  the  other  partners.  The 
garage  has  just  moved  into  new  and 
permanent  quaters. 

Brick  Succeeds  Lane. — W.  J.  Brick, 
formerly  of  the  Campbell  &  Brick  Heat- 
ing Co.,  Winnipeg,  Man.,  has  taken  over 
the  management  of  the  Canadian  Motor 
Co..  succeeding  A.  T.  Lane,  who  pre- 
viously held  the  post.  Mr.  Brick  has 
a  director  of   the  company  for 


Dealer 

Potack  Tire  in  Cincinnati— The  Polack 
Tire  and  Rubber  Co.  has  established  n 
branch  office  in  Cincinnati,  O.,  in  the 
Union  Centrnl  Bldg.  A  completely 
equipped  service  station  was  also  estab- 
lished. The  company's  business  is  in 
charge  of  J.  M.  Briceland. 

Midgely  Tire  in  Baltimore— The  Tire 
Service  Co.,  Baltimore,  Md.,  will  have  the 
exclusive  handling  of  the  Midgely  tire 
for  Baltimore  and  the  state.  It  is  lo- 
cated at  204  St.  Paul  street,  and  A.  P. 
Mosby,  formerly  of  the  Knight  tire 
agency  of  this  city,  heads  the  new  con- 


Case  Erects  New  Addition.— The  J.  I. 

Case  T.  M.  Co..  Racine,  Wis.,  has  started 
construction  work  on  its  new  branch 
house  and  garage  at  Madison,  Wis.  The 
building  will  be  fireproof.  100  by  140 
feet,  two  stories  high,  with  a  basement 
100  by  184  feet,  to  be  devoted  to  the 
automobile  business  exclusively.  It  will 
cost  about  »:>0.000.    C.  C.  During  is  man- 


Motor  Men  in  New  Roles 

Rafter  Milwaukee  Winton  Mgr. — W. 
A.  Rafter  has  been  appointed  manager 
of  the  Milwaukee  branch  of  the  Winton 
Motor  Car  Co.,  Cleveland,  O. 

Gall  Goes  to  Denver. — F.  J.  Gall,  for- 
merly sales  representative  for  the  Mayo 
Mfg.  Co.,  Chicago,  III.,  resigned  to  ac- 
cept a  position  as  sales  manager  for 
the  Colorado  Motor  Co.,  Denver. 

Cowan  Appointed  Mgr.— E.  E.  Cowan, 
formerly  with  G.  W.  Shroyer  &  Co., 
Dayton,  O.,  has  been  appointed  general 
manager  of  the  Guarantee  Tire  and  Rub- 
ber Co.,  an  accessory  and  tire 


of  Indianapolis. 

Boyer  Heads  Detroit  Springfield  Body. 
— The  Springfield  Metal  Body  Co., 
Springfield,  Mass.,  has  opened  offices  in 
the  Whitney  Bldg.,  Detroit,  under  the 
management  of  Joseph  Boyer,  Jr. 

Huff  Joins  Simma—E.  S.  Huff,  for- 
merly connected  with  the  Maxwell  Motor 
Co.,  Detroit,  Mich.,  has  joined  the  Simms 
Magneto  Co.,  East  Orange,  N.  J.,  and 
will  work  on  the  development  of  the 
starting  and  lighting  systems. 

Krausc  Joins  Champion.  —  G.  A. 
Krnuse,  formerly  connected  with  the  en- 
gineering department  of  Jeffery-De  Witt 
Co.,  has  resigned  and  will  take  a  position 
with  the  Champion  Spark  Plug  Co.,  of 
Toledo,  as  traveling  service  rcpresenta- 

t  I  V  p 

PerliU  Joins  Bromfield  &  Field.-A. 
O.  Perlitz  has  become  identified  with 
Bromfield  &  Field,  Inc..  advertisers,  in 
New  York  City.  Mr.  Perlitr.  was  for- 
merly with  the  Electric  Vehicle  Co.  and 
the  Locomobile  Co.  of  America  in  Chi- 
cago and  Minneapolis. 

Fassnaeht  Makes  Change. — G.  A.  Fass- 
nacht,  formerly  branch  manager  of  the 
B.  F.  Goodrich  Co.  in  Toronto  and 
Omaha,  has  taken  charge  as  manager  of 
the  Sixth  City  Tire  Repair  Co.,  a  new 
incorporation  of  Cleveland,  O.  It  is  lo- 
cated at  1737  Euclid  avenue. 

Eib  Makes  Change.— C.  C.  Eib,  for 
years  assistant  manager  of  the  Pioneer 
Motor  Car  Co..  San  Francisco.  Cal..  and 
later  holding  a  like  position  with  the 
Oakland  Motor  Car  Co..  has  joined  the 
J.  W.  Leavitt  Co.,  Overland  distributor. 
He  will  act  as  executive  supervisor. 

Gutelius  Stull   Starter   Distributor. — 

Nelson  T.  Gutelius,  formerly  advertising 
manager  of  the  Motor  Car  Equipment 
Co.,  New  York  City,  has  resigned  to 
take  a  position  as  metropolitan  distrib- 


utor of  the  Stull  mechanical  starter  for 
Ford  cars.  Sales  offices  have  been 
opened  at  103  West  16th  stre*t.  New 
York  City. 

Haggerty  and  Earle  Trans f erred. — W. 

E.  Earle,  who  has  been  manager  of  the 
Indianapolis  sales  branch  of  the  Ajax- 
Grieb  Rubber  Co.,  has  been  transferred 
to  a  traveling  position  in  the  New  Eng- 
land territory.  C.  J.  Haggerty,  who  has 
been  with  the  company  at  Brooklyn. 
N.  Y..  has  become  manager  of  the  In- 
dianapolis branch. 

Sweeney  Maxwell  Publicity    Mgr. — C. 

F.  Sweeney,  of  York,  Pa.,  for  li  years 
advertising  manager  and  later  sales 
manager  for  the  Kline  Motor  Car  Corp., 
Richmond,  Va.,  has  been  appointed  a 
publicity  manager  for  the  Maxwell 
Motor  Co.,  Detroit,  Mich.  Mr.  Sweeney 
for  a  number  of  years  has  been  engaged 
in  newspaper  work,  having  just  re-signed 
the  position  as  managing  editor  of  the 
Star  and  Sentinel,  Gettysburg. 

Read  Heads  Puritan  Engineering 
Dept.— S.  R.  Read  has  assumed  charge 
of  the  engineering  department  and  ma- 
chine shop  of  The  Puritan  Machine  Co.. 
Detroit.  The  company  tendered  a  ban- 
quet to  its  department  heads  May  19.  at 
the  Hotel  Griswold,  Detroit.  Those 
present  included  II.  G.  Gremel.  O.  R. 
Taylor.  F.  M.  Eldredge.  E.  W.  Ilawley. 
C.  H.  Albright.  W.  J.  Ripley.  S.  R.  Read. 
O.  C.  Flatter,  A.  Courrier.  W.  Cavan,  A. 
Shoup,  M.  Gaucher  and  Misses  V.  M. 
Klie  and  E.  L.  Melick. 


Garage 


Electric  Garage  for  Baltimore  June 

1  will  mark  the  opening  of  a  new  electric 
garage  in  Baltimore,  Md.  It  will  be 
run  by  A.  W.  Beam,  Jr.,  Baltimore  dis 
tributor  of  the  Detroit  Electric  and  will 
be  located  on  Cathedral  street  near 
Chase  street.  At  the  same  time  the 
name  of  the  present  concern  the  De- 
troit Electric  Car  Co.— will  be  changed 
to  the  Beam  Motor  Car  Co. 

New  Automobile  Bldg.  for  Queens.- 
One  of  the  largest  additions  to  the  auto- 
mobile center  in  Queens.  N.  Y..  has  been 
planned  by  the  Everett  Realty  and  Con 
struction  Co..  which  has  filed  plans  for 
a  twelve-story  building  to  be  erected  or 
a  23,000  square-foot  plot  at  Jackson 
avenue  and  10th  street.  A  large  automo- 
bile elevator.  10  feet  wide  and  21  feet 
long  accessible  from  10th  street,  will 
enable  trucks  to  drive  up  to  and  on  the.r 
respective  floors. 
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Performance— Not  Words— Of fers  Tangible 
Evidence  of  a  Tire's  Worth 


We  have  often  told  you  that  NASSAU  TIKES 
were  the  best  tires  made,  regardless  of  reputa- 
tion or  price ;  but  practically  every  other  tire 
maker  substantially  claims  the  same  thing. 
To  claim  to  make  the  liest  is  one  thing :  to  make 
it  is  another. 

Performance    not  word-*— offers  the  only  tanui- 

ble  evidence  of  a  tire's  worth. 

It  is  not  a  matter  of  what  we  say.  or  others 

claim. 

But  What  Does  Performance  Prove  ? 

The  record  of  NASSAU  TIRKS  during  tin-  pa«t  y"r 
has  been  one  of  truly  remarkable  performance. 
The  army  of  N  \SS  U   USKRS  who  measure  the  value 
of  a  tire  in  mileage  pet  dollar  upended,  will  unani- 
mously tell  you  this. 

Everybody  who  saw  Ralph  l>e  Palma  win  both  the  Owe 
and  Elgin  trophies  on  one  set  of  N  ASSAU  TIRKS  will 
vouch  for  it 

Everybody  who  saw  Rob  Hurman  smashing  all  the 
world'*  dirt  track  records  of  from  10  to  too  miles  on 
NASSAU  TIRF.S  will  tell  you  v. 

DEALERS:  There  are  a  few  etclutive 


Everybody  who  saw  Dario  Rcsta  at  the  Panama  Expo- 
sition win  the  400-mile  Grand  Prix  race  and  a  week 
later  win  the  300-mile  Vanderbilt  Cup  Racc.^  using  the 
same  identical   tires   in   both  —  NASSAU  STOCK 

TIRES,  mind  you — will  tell  you  that  such  a  perform- 
ance has  never  been  equalled  in  all  the  history  of 
tircdom. 

Kor  it  is  a  truly  remarkable  thing  for  a  tire  to  go 
through  even  one  long  race  without  mishap — 
Rut  it  is  little  short  of  phenomenal  for  the  same  tires 
to  go  through  two  big  long  distance  rates  without  mis- 
hap and  still  he  in  good  condition. 
No  other  tires  have  ever  equalled  such  performances — 
and  actual  performance,  remember— is  the  only  tangible 
evidence  of  a  tire's  worth. 

The  Choice  of  Those  Who  Know 

The  Sliced  Kings  have  found  through  actual  perform- 
ance that  regular  NASSAU  STOCK  TIRKS  endure 
terrific  strain  and  abnormal  wear  better  than  any  other 
tire  made. 

You  will  do  well  to  equip  your  car  with  NASSAU 
TIRES.  Get  acquainted  with  the  NASSAU  dealer  in 
your  town.  You  will  find  him  a  good  man  to  do  business 
with,  and  he  is  waiting  now  to  serve  you. 

territorie*  itill  open 


meniKM  Rubber  Compan 

Factories  and  Main  Offices:  Trenton,  N.  J. 

BRANCHES 

Chicago,    Philadelphia.    P.t«»bur«h.    St.  I  ..... 
tt-.Mt.-n     Indianapolis.     Dotrotl.    San  Francisco 
London  BarllB  Part. 
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Recent    Incorporations    in    the    Automobile  Field 


Ufawta 

Cun  »■•'•  -MMia-iy  Tiw         «•«. :  fz,!HM:  II n  Ml 
■racmn-r.    a  C  w»iki  i.  r,  A.  Klai,  J  i- 

U.r.un 

Can  <w-  Motor  l:.iuli>ni.-nt  (>.:  110.000:  dmkr  In 
aii|.t.l|.-      t.  K  II    M    lji:liui;l,  J. 

»'  LnMrl. 

kriililrlil 

loli'i.'im    (V-Mul  lijRt.  .  H.i«m     C  J  F-l-|ilB». 

La.r.-t1n  HlaCa-.-nra-ro-.  K   J.  Connry. 
I.ori.ni  r .ov  -Hnuiln  m  Tlrr  Co.:  ll.i.nm..     F.  W. 

Plrata.    II.    K.   Horn. 1,1.    I      W.    It.  »  III 

MlrhlKnn 

I  inn.  it     I'    A    C   lliBt,-;  J;.ii»ki     J    ||  Th.,mi- 

.„n   J.  I  i.  K. ■!..•>  .  «    K    M.lnr.  r 
tinn.  ii  —  IMr.il!  Wound mt  »'■"  •  *"■<"">";  mok.- 
►  Ii..-t  ni.1,.1  .tnni'liu--.  W.  II..  B    W.  oml 

T.   II    Ib.l.-rla.  Kr.it  llu.k.l 
Knil  'IT—  Itrlllllilr   AM..  Svr.L.      ("••   .   »!'  MMI.      A.  J 

and  A    M    I  ' r_  K.  J    anil  <i    L.  ClirrJ, 
HUH'   Hiiii  -     M.  .  imtHi  Hear   Willi   Co.;  ttn.woi 
Allan    |..,.k«I«.n.     I!     K     HI. !..».!-«.  F..|.y 

Hla.onrl 

KT.    I»l  ■»     Hlr-k    An.nm.,1,11..    Co.:    Sin  raw. :  to 
naniifn.  tun-  ai:l.n...l.ll.-.      J.   N    Blink.  A  M 
llirr 


U*.-..t.s-tk>m  Ant.,  r... ;  tnn.rawt    w.  w  w,-m. 

I.  II  in-  Hmoa.  .;  K  Sn.ttb.  ir.  F  Coddord. 
(1   sarlllr.  Jr. 

Xt>w  York  Cllr 

Now  T.)«K   Cm     lamila   II.    Arlani*  A   Cn  :   1...IWW.  ; 

maii'ifariur.-   tlr>-»    rim*,   rlr-.     I.     K.  Adama. 

M    II.  A.I'niH.  II.  W  K.--..1 
Now    V.ioo    Cm     AHnnl    Tron»t»iT«    Cn  .    1.1.WW1 : 

corao.*  oml  llrr-ry  liualnr.*     Horry  UcbW-natrlD. 

llnl.t    Bto>h.   Win  Mil". 
Now    Y..0K    City     Hiril. rKi  J.ln«io    Co;  SU.-..OIW1; 

•  utomoMk  Mlrjllnr  Ihi.Iii—..     Jnhn  Bmdrr.  J. 

H    Ror.lnaon,  Jam--.  F<ir«hrr» 
Now  V»»k  rut  -n.ii.1ii  (ill  Co.:  Sl.rawi;  tV-alrr. 

A.  M.  I.rrr.  Ilnrrl.l  F-lilman.  OUra  Br  roll  i 
Now  Y'.ok  Cm-   Iw-y  EWlrlc  Corp  ;  S>t.rawi :  *>- 

trlonln.-  *l..trlr  motor   r.-hl.  t.  a.     II    E.  Ih-i. 

II.  W.  Illllmnn.  V.  K.  S.  hml.1t 

Nrw  Took  cm-  Tmnlra  Ant..  Hood  Corp  :  Mn.. 
OWl;  moniifartnr.r.     F.  W    Krnroo.  J.  F.  Bin 

aril.    \V.    II  W...1.J 

Nrw  Vi.oo  Cm — c,n-»t.-r  N.   T    Anlo  Corrr  Co  : 

iMHI  ;   mrrr.    for   alltnrnobllra.      Chaa.  Rtrblrr. 

Barnry  Sh-crrl.  William  HI  inert 
Now  Took  Citt — llntbora  Emrra-rnry  Rrrrlrc ;  $M>.- 

"OO;  nrn.'     J.  A.  Word.  c.    M   Uorrotl.  O. 

B  Kiifformnn. 
Now   Y"«K   Cnt    llirt  IWI   r«r*«.o   Rraiorrr  Co.; 

f 2,rawi ;   monttfiiriiir.^r  rtirbon  rrmorpr.     r;.  I). 

IUrtl.-1t.  <i^>.    iJUmon.  Siimwl  CrrlolUI, 
N««r   Yo«K   CiTir     K.Hlivry   K.   IUIim-«  ('«  :  S2..'.(W>: 

»tip|.ljr    IhsoIii*^*-      1.     J.    J*r^ord.  Frnrloood 

llmlolll,  I    J.  AM..»IHi 
Now     Y«*»o    I'itt    Intrraatlnnal    AQl«im.>l.|lr    On.  : 

fr.. rawi .  iirni.  HorTT  Una^hnrU.  W.  Knupi. 
Nitw   Yiioo   Cit»— Moniwl   B.t«iii«o  ;   S'.nn ;  nuna 

forrnror  nututnoMIr  bp»^IiiIII^»      M«nii'l  Brro- 

m«n.  Fuller  IU>nrniflD    Hamivl  B'rrmBn 
Nrw    Y'.OK   Cm — N.-w   lh-f*rtiir^   S^rTU*-  Stollno; 

Sin.rawi:   porlx  anil   •timtrl.-*      J.   T.  M^I^on. 

W    II   Ttarh.r.  W   F  WIIHama 
Nrw    Y"««    Titt    nn>    lliindrp.l    «r*1    FIIIT  Nrrrn 


I'nrii  nil  It.jt.N 

V.    I1ln«.    W.  t, 


I-r..li:  l.  Ct,  ; 

|tm  sm.    E.  B 


1'nllni.ri  ^iiiiji'.  Sf-T*-n  r.  rl.  ; 
II    W...1,    H     J     Murray.    1  C 


Nrw    V.;u  .  i-i 
»l  !»..■  II 

B.  rkrr. 
Nr.u     ^  "iio  Clr\ 
fj:.,   i 

I  .  I  .  .ini.,1 

Nrw  \ .<hK  Cirr-^QlSlOtOfd  (V.  .  t Ml  IMM'  BlOOOffe* 
tnr»-r  llltian.dolr  ^ui^.ll.-*  on. I  toi » aioill a  A. 

It.     M.  I  alllin.     W      II      In     I'-Cl.lr.-,     ..  W 

./r.|tlt:.f'l 

Nr«   V«om  Cm    R.aliy  A  Mmor  C-.rn  .  SI  ram. 

r.n  I    .-I, H.     nr.. I     mn  |.|  I.     Ii  i-.l|i.  ..  I>n»ii! 

S.  l..-r    J«>».   Marx,   M..rrU  R..«i'iuw.  lis. 
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inanntii.  mn  r    irn>..iln»    iraui!.-.      J«.hn    Foi  T. 

y  vi  K.i...   a   ii  Fii.;u 
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Automobile    Agencies    Recently  Established 
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Reconstructing 
CarWues . 

*T*HE  order  was:  "Build  a  new  Oakland  Four.  Build 
it  to  a  new  standard  of  quality  and  service — at  a 
new  price.  Build  a  Four  which  is  more  than  ever  the 
Master  of  any  hill  or  road  task."  And  now  after  months 
of  planning  and  building  and  testing,  this  Oakland  is 
ready  for  you  a  new  model,  a  new  standard  of  service 
— every  inch  a  monarch  of  Fours! 


Mnkr  it  extra  powerful—  for  power  has  been  a 
bi#  asset  in  building  up  the  new  Oakland  prestige. 
Build  it  light-  so  it  will  be  easy  on  tires  and  fuel." 

This  new  Oakland  has  surplus  power — not  an 
ounce  excess  weight. 

"Make  it  durable — our  reputation  is  based  on 
mturdineaa  with  simplicity." 

"Make  it  comfortable  for  five — no  crowding." 
So  while  this  Oakland  has  the  air  of  having  been 
designed  for  brilliant  dashes  of  speed  it  is  made  to 
last  and  do  real  plugging  service — and  the  "comfort" 
order  was  carried  out  to  the  letter.  "We  are  going 
to  sell  the  new  O.-ikland  Four  for  $1050." 


With  Oakland  standards  of  uncompromising 
quality  this  means  only  one  thing  —  Volume. 

Already  the  bell  of  public  opinion  has  rung  with 
the  enthusiasm  that  is  following  Oakland  initiative. 

The  essentials  which  round  out  this  car  are- 
Pour  CylinderOakland-Northway  High  Speed  Motor, 
39  H.  P.;  Delco  Electric  starting,  lighting  and  ignition 
system;  Oakland  Stewart  Vacuum  Gasoline  Feed; 
Comfortable  roominess  for  S  passengers.  Also  one 
man  top,  crown  fenders,  extra  rim,  speedometer.  In 
sl.nrt,  complete  equipment.  This  new  19 10  Oakland 
is  now  ready  for  delivery.  Other  important  additions 
to  the  1916  Oakland  line  will  be  announced  soon. 


DEALERS:  Wirm  for  AUotmmnt.  Nmw  Tmrritawy  Apportion**1 in  Order  of  Application. 

Oakland  Motor  Company,  Pontine,  Michigan 


Model  "38" 


Speedsters,  Roadsters,  Touring  Cars 
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TRANSMISSIONS 


I 


The  new  Covert  unit  power  plant  tr«n»  yialon— 
made  in  various  capacitle 


ir«n'  >■ 


This  is  the  name  used  by  designers  and 
engineers  when  they  wish  to  typify  the 
highest  standard  in  transmissions  for 
automobiles  and  trucks. 

Experience,  experiments  and  compara- 
tive tests  have  alike  shown  that  this  prod- 
uct of  fifteen  years  of  specialized  effort  to 
produce  unqualifiedly  superior  transmis- 
sions stands  alone  in  its  class  for 
quality,  silence,  durability  and  all-around 
efficiency. 

The  name  COVERT  TRANSMIS- 
SIONS makes  it  easier  to  sell  cars  or 
trucks  because  it  establishes  confidence 
regarding  quality  in  the  minds  of  buyers. 

COVrRT  TRANSMISSIONS  are 
mad*  '1  line  of  types  and  sizes. 

Am  you  will   find   one  just 

adaj  our  product.    Our  engineers 

will  dly  assist  you  in  selecting  a  type 
the       ?t  meets  your  needs. 


COVERT  MOTO     VEHICLE  CO. 


m    SALES  OFFICE:  Detroit,  Mich. 


FACTORY:  Lock  port,  N.  Y.  || 
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Bristol,  Conn.. U.S.A. 

Distributor  s  in  Trade  Centers  Throughout  the  United  States 

Western  Branch:  1016-17  Ford  Bldj.Detroit.Mich. 

Solt  B-.tuh  AfctnU   BrawnBrco  Uo.Ur«Jcr,  fWHolw 





Ten  cent*  a  copy 
Three  dolhiri  a  vear 


■Pwrtigcd  by-Google 


j  MMMWEEWMMg; 


TITAN 


'4IL 


Over  Two  Million  A  C  Plugs  on  contract  to  supply 

these  firms: 


Buick 

a  m.  c. 

Monroe 

Reo 

Cadillac 

Haynes 

Moon 

Saxon 

Chalmers 

Harley-Davidson 

National 

Scripps  Booth 

Chase 

Hudson 

Oakland 

Stearns 

Chevrolet 

Hupp 

Olds 

Stutz 

Cole 

Jackson 

Packard 

Touraine 

Dodge 

Knox 

Paige 

Velie 

Dort 

Lexington-Howard 

Peerless 

Westcott 

Federal 

Moline 

Pierce- Arrow 

Wilcox 

The  number  of  plugs  we  have  on  order  to  supply  these  requirements 
aggregates  a  total  of  over  2,000.000.  One  of  these  contracts  alone  specifies 
280,000  A  C  Titan  plugs.  Eight  others  are  for  considerably  more  than  I  00,000 
plugs  each.  In  addition  to  this  we  furnish  a  great  many  plugs  to  help  out 
factories  contracted  with  other  makes  that  are  giving  trouble.  This  statement 
is  published  to  shed  light  on  the  claim  made  by  another  plug  manufacturer  to 
the  effect  that  he  has  80'  \  of  the  equipment  business;  also  on  a  recent  adver- 
tisement claiming  that  a  contract  for  75,000  plugs  is  the  largest  one  ever 
placed  for  a  high  grade  plug.  A  C  TITAN  Plugs  are  the  most  efficient  and 
we  are  prepared  to  back  up  this  claim  with  comparative  tests  on  the  dynam- 
ometer or  on  the  road. 

Remember  that  the  manufacturer  who  makes  mendacious  claims  in  his 
advertising  will  also  try  to  fool  you  on  the  quality  of  his  product. 

Play  safe.  Use  the  plug  that  has  been  endorsed  by  the  leading  engineers 
and  forget  spark  plug  trouble. 

We  manufacture  only  A  C,  Cico  and  Titan  plugs.  Do  not  be  misled  by 
a  similarity  of  names. 
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De  Palma,  in  Mercedes, 
Wins  at  89.84  m.p.h. 

Breaks  Record — Resta  in  Peugeot 
Second  — Stutzes  Third  and  Fourth 


Dividers  of 

Car  Driver 

Mercedes   De  Palma 

Peugeot  Rest  a 

SI  lit  x   Anderson 

Stutz   Cooper 

Duesenberg   O'Donnell 

Peugeot  Burman 

Stutz   Wilcox 

Duesenberg   Alley 

Maxwell   Carlson 

Sunbeam   Von  Kaalte 


the    S  poils 


Time 

5:33:55 
5:37:27 
5:42:27 
5:46:19 
6:08:13 
6:13:19 
6:14:19 
6:15:08 
6:19:55 
6:35:23 


M.P.H. 
89.84 
88.91 
87.6 
87.11 
81.47 
80.36 
80.11 
79.33 
78.9f. 
75.79 


Speedway 
Prizes 
$22,600 
10.900 
5.600 
3.700 
3.000 
2,200 
1.800 
1.600 
1.500 
1.400 


RALPH   DE   PALMA.  WHOSE  MER- 
CEDES WON  AT  INDIANAPOLIS 


INDIANAPOLIS,  IND..  Motor  Speedway  Official  Stand. 
May  31 — Special  Telegram — Speeding  at  an  average  of 
nearly  90  miles  per  hour,  Ralph  De  Palma  today  over- 
came his  spell  of  bad  luck  on  the  Indianapolis  Speedway  and 
shot  his  Mercedes  over  the  line  a  win- 
ner in  the  most  spectacular  race  ever 
seen  on  the  local  speed  arena.  Three, 
years  ago  he  led  to  the  third  last  lap 
and  then  fell  out,  but  today  he  fought 
his  rivals  off  one  by  one,  an  average 
speed  of  89.84  miles  per  hour  being 
necessary  to  do  this,  but  when  he  had 
covered  350  miles  he  had  his  last  rival 
back  of  him  and  for  the  last  150 
miles  led  the  way  in  one  of  the  great- 
est races  ever  seen  on  this  speedway. 

When  he  crossed  the  tape  with  an 
average  of  89.84  miles  per  hour  he  set 
a  mark  that  may  stand  for  some  time 
on  the  Indianapolis  track,  for  the 
Fates  were  kind  to  him,  the  bricks 
of  the  track  being  cold  with  scarcely 
a  ray  of  sunshine  from  start  to  finish. 


Winners'  ipeedi  for  each  year 


so  that  all  blinding  glare  was  cut  out.  Compared  with  the 
record  of  82.47  established  a  year  ago  the  mark  of  today  is 
phenomenal,  and  particularly  as  one  made  by  a  motor  under 
300  cubic  inches,  whereas  the  limit  a  year  ago  was  450 
cubic  inches. 

De  Palma  won  today  by  real  fight- 
ing, the  fighting  that  always  wins  if 
there  is  an  even  break  with  the  car. 
He  had  the  stoutest  rivals  in  veteran 
drivers  of  international  fame.  From 
the  drop  of  the  starter's  flag  he  had  to 
fight  Dario  Resta,  fresh  from  winning 
the  Vandcrbilt  and  Grand  Prix  races 
on  the  coast,  every  foot  of  the  way 
and  had  Resta  not  barely  escaped  a 
serious  accident  at  342  miles  De 
Palma  might  not  have  had  a  margin 
of  3  minutes  and  26  seconds  over 
Resta  in  his  Peugeot.  When  coming 
into  the  stretch  on  his  137th  lap, 
Resta  burst  the  right  rear  tire  and 
skidded  around  on  the  course,  fortu- 
nately not  upsetting  though  he  had  to 
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stop  at  the  pit  and  change  all  four  tires, 
allowing  Dc  Palma,  who  was  then  trail- 
ing: him  a  lap,  to  jump  into  the  lead. 
Before  Resta  was  back  on  the  course. 
1  if  Palma  had  gained  a  lap  and  was  set- 
ting a  pace  of  over  90  miles  per  hour. 
Resta's  steering  gear  had  worked  loose 
and  he  wus  not  able  again  to  catch  up 
with  the  flying  Mercedes,  his  pace  slow- 
ing several  seconds  per  lap. 

An  Uphill  Fight 

To  win  it  was  necessary  for  De  Palma 
to  fight  an  uphill  battle  for  the  first  350 
miles.  It  was  a  struggle  against  the 
Stutz  organization  and  against  Resta's 
Peugeot,  if  not  one,  then  the  other,  with 
scarcely  a  let-up  and  positions  often 
changing  every  few  laps  due  to  stops  be- 
ing made  for  tire  troubles. 

From  the  drop  of  the  flag,  Resta,  who 
was  in  the  front  row  in  starting,  took 
the  lead  and  held  it  for  only  a  lap,  when 
Wilcox  driving  No.  1  Stutz,  jumped  into 
the  lead  and  held  it  by  a  small  margin 
for  10  miles.  Then  his  running  mate, 
Anderson,  took  it  and  held  it  for  70 
miles.  Anderson  set  one  of  the  hottest 
of  paces  for  his  half  dozen  pursuers  who 
were  bunched  never  more  than  a  few 
lengths  back  of  him,  hungry  for  his  hon- 
ors as  the  hounds  are  when  after  the 
hare. 

Resta  to  the  Front 

It  was  the  irresistible  Resta  who 
finally  overtook  him  when  82  miles  were 
covered  and  held  to  the  fore  for  17  miles. 
It  was  in  lap  5H  or  at  145  miles  before 
Dv  Palma  ever  got  a  chance  to  show  in 
front.  All  of  the  time  up  to  this  point 
he  was  battling  for  position  in  the  first 
group.  In  one  lap  he  was  third,  the 
next  he  was  back  to  fourth,  then  he  was 
up  to  third  or  second,  but  never  in  first 
place.  It  was  not  until  nearly  the  100- 
mile  mark  was  reached  that  he  got  firm- 
ly established  in  second  place  and  it 
took  nearly  50  miles  more  before  he  got 
into  first  place,  for  Resta  was  leading  at 
150  miles.    De  Palma  displaced  him  at 


DARIO  RESTA 
Who  finished  second  In  the  Indianapolis 
race,  sending  hie  Peugeot  over  the  400- mile 
course  In  S  hours  37  minutes  and  27  seconds, 
or  at  an  average  speed  of  B8.l1  miles  per  hour, 
which,  though  It  brought  but  second  place  In 
thla  year'a  race,  was  much  faster  than  the 
beat  previous  record 


OIL  ANDERSON 
Orlver  of  the  first  American  car  to  finish  In 
the  500-mile  race.    Hla  Stuti  finished  In  S 
houra  42  mlnutee  and  27  seconds,  making  an 
average  of  87  h  miles  an  hour 


175  and  held  first  until  326  miles  were 
covered  when  a  stop  for  tires  placed 
Kesta  again  in  front,  but  it  was  only  for 
a  short  time,  the  skidding  accident  soon 
putting  De  Palma  again  in  the  lead  and 
he  was  never  headed  off  afterwards. 

A  Narrow  Margin 

De  Palma  was  playing  in  the  greatest 
of  luck  to  finish  and  win.  When  he  fin- 
ished amid  the  deafening  cheers  of  tens 
of  thousands,  few  knew  that  on  the  third 
last  lap  a  connecting-rod  had  let  go  and 
punched  two  holes  in  the  crankcase.  He 
flowed  up  perceptibly  but  gave  no  evi- 
dences of  distress  other  than  the  usual 
sound  of  a  missing  cylinder.  It  is  a  coin- 
cidence that  3  years  ago  he  went  out  in 
the  third  last  lap  and  that  misfortune 
should  pursue  him  in  this  lap  today. 
His  troubles  3  years  ago  were  due  to  a 
connecting-rod  letting  go. 

America's  Showing  Better 

America  came  out  much  better  today 
than  a  year  ago  when  all  of  the  first 
places  were  captured  by  the  foreign  con- 
tingent. Today  the  team  of  three  Stutz 
cars  gave  a  most  amazing  account  of 
themselves,  all  three  finishing  within  the 
money  and  two  of  them  finishing  third 
and  fourth,  a  record  for  new  cars  which 
stands  unequalled  in  racing  history.  Gil 
Anderson  finished  third  a  little  over  8 
minutes  back  of  the  leader  and  at  an  av- 
erage of  87.60  miles  per  hour,  while  his 
team-mate,  Earl  Cooper,  landed  in  fourth 
place,  six  minutes  back  of  him. 

Anderson's  performance  was  spectacu- 
lar, as  he  led  for  70  miles  in  the  earlier 
stages  of  the  race,  and  then  battled  at 
every  turn  until  the  starter's  flag  ended 
the  race.  After  taking  the  lead  in  the 
sixth  lap  he  set  a  pace  that  soon  put  him 
well  out  in  front,  and  maintained  this 
until  lap  34  when  he  stopped  to  change 
two  outside  tires  and  allowed  the  other 
leaders  to  pass  him.  When  he  got  on 
the  track  again  the  leaders,  Resta  and 
De  Palma,  were  nearly  a  minute  ahead 
of  him  and  he  never  got  back  into 
grst  or  second  place  though  he  was  al- 
ways within  close  striking  distance.  The 
hoods  were  not  raised  on  either  of  these 
two  Stutz  cars  from  start  to  finish  and 
they  ran  with  spectacular  regularity. 

The  third  Stutz,  piloted  by  Wilcox, 
met  with  early  difficulties  and  did  not 
maintain  the  reputation  it  made  for  it- 
self in  eliminations,  when  it  made  the 
fastest  lap.  Wilcox  was  close  behind 
Resta  at  the  end  of  the  first  lap  and 
was  in  the  lead  in  the  second  lap  and 
held  it  until  the  end  of  the  fifth  when 
he  dropped  back  with  valve  trouble,  it 
being  reported  that  a  valve  spring  had 
broken.  Thus  handicapped  he  drove  to 
the  end  of  the  race  and  finished  in  sev- 
enth place,  averaging  79.66  miles  per 
hour. 

For  the  first  time  in  its  history  dry 


Anderson's  Btuti  hitting  the  high  (pots  In  the  elimination  trials  for  the  MO-mlle  race 
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The  winning  car — Dc  Palma  at  the  whael  of  hia  Mercedes  which  won  th«  Indlanapolla  500-mlle  race  at  89.84  mllea  per  hour,  breaking  all 

prevloua  recorda 


On  the  fourth  lap  Wilcox  led  by  1-2  sec- 
ond and  the  others  were  all  bunched; 
the  next  lap  they  were  closer;  a  lap 
later  and  the  leader  was  out  in  front 
with  the  others  battling  for  positions 
and  so  the  duel  went  on  lap  after  lap 
for  more  than  100  miles,  first  one  losing 
position  for  tires  and  then  another. 

When  Anderson  got  into  the  lead  in 
the  sixth  lap  for  a  time  he  opened  a  gap 
which  widened  to  100  yards;  this  was 
opened  to  half  the  length  of  the  home- 
stretch. He  was  making  lap  after  lap 
in  1:40,  a  pace  of  90  miles  an  hour. 
Soon  he  had  25  seconds  lead,  the  next 
lap  it  was  26,  then  30,  then  35,  then  3T, 
then  42.  He  was  in  an  enviable  position 
alone  on  the  track  with  the  fighting 
rivals  a  mile  back  until  tire  troubles 
overcame  him. 

Little  Tire  Trouble 

Both  Resta  and  De  Palma  made  but 
two  stops  each,  both  for  tires,  and 
neither  had  any  mechanical  troubles 
from  start  to  finish.  De  Palma  con- 
sumed 3  minutes  and  23  seconds  as  com- 
pared with  3  minutes  and  19  seconds 
by  Resta.  De  Palma's  first  stop  at  157 
miles  was  to  change  the  two  outside 
tires  and  his  second  stop  at  300  miles 
was  to  change  all  four  tires  and  take  on 
supplies.  Resta "s  changes  were  made  at 
the  same  times,  but  Resta  changed  all 
four  at  each  stop. 

Pit  Work  Shows  Improvement 

Anderson  lost  7  minutes  and  2  sec- 
onds at  the  pit,  making  eight  stops  for 
tires  and  fuel.  He  changed  the  right 
tires  at  85  miles,  and  then  made  changes 
at  more  or  less  regular  intervals  up  to 
the  finish.  His  running  mate.  Cooper, 
had  better  fortune,  losing  only  5  minutes 


speedway  weather  was  not  on  the  cal- 
endar and  the  race  which  was  to  have 
been  run  on  Saturday  was  postponed 
until  today.  Indianapolis  for  the  last 
week  has  been  a  rain  zone,  rain  falling 
nearly  steadily  day  and  night  It  was 
doubtful  if  it  would  be  possible  to  run 
the  race  today.  A  Scotch  mist  was  blow- 
ing across  the  track  before  starting,  but 
as  the  day  progressed  the  wind  rose  and 
finally  an  hour  before  the  finish  the  sun 
began  breaking  through  the  clouds.  At- 
tendance was  not  up  to  a  year  ago,  per- 
haps scarcely  more  than  one-half.  Much 
of  the  parking  space  being  too  soft  for 
cars  grandstand  privileges  were  extended 
to  them. 

Duel  Between  Leader* 

Today's  battle  between  De  Palma's 
Mercedes  and  Resta's  Peugeot  brings  to 
mind  the  Grand  Prize  race  a  year  ago 
in  France,  where  these  two  cars  did  bat- 
tle in  one  of  France's  greatest  road 
races  and  when  the  Mercedes  triumphed 
as  it  did  today.  From  point  of  speed, 
Resta  had  a  slight  advantage  on  De 
Palma,  being  able  to  pass  him  on  the 
stretches  but  losing  out  on  the  turns 
which  De  Palma  drives  in  a  superior 
way.  For  lap  after  lap  these  two  vet- 
erans circled  the  2  1-2-mile  brick  track 
not  a  length  apart,  one  lap  Resta  leading 
in  the  stretch,  losing  it  in  the  turns 
and  again  gaining  it  before  crossing  the 
tape.  Lap  after  lap  those  in  the  grand- 
stand rose  and  cheered  as  their  favorites 
took  the  leadership.  It  was  one  of  the 
grandest  speed  duels  ever  seen  on  the 
speedway,  a  duel  fought  at  the  pace  of 
over  90  miles  an  hour.  Had  Resta  not 
skidded  on  the  turn  entering  the  home 
stretch  it  might  have  continued  much 
longer,  but  tires  can  only  endure  such  a 


pace  for  a  limited  time,  and  first  De 
Palma  had  to  stop  and  change  tires,  and 
then  Resta  stopped  and  changed  all 
four,  taking  on  supplies  at  the  same 
time. 

Record- Breaking  Pace 

Before  the  race  started  it  was  known 
there  were  eight  or  ten  cars  that  were 
capable  of  setting  a  pace  hotter  than  any 
ever  known  on  the  Speedway  and  from 
the  start  this  was  apparent  These 
were  De  Palma  (Mercedes);  Resta 
(Peugeot);  Wilcox  (Stutz);  Cooper 
(Stutz);  Anderson  (Stutz);  Ricken- 
bacher  (Maxwell);  and  perhaps  Por- 
porato  (Sunbeam). 

For  the  first  100  miles  these  seven 
were  in  a  group  not  spaced  from  each 
other  by  more  than  a  couple  of  lengths, 
sometime  running  side  by  side  and  at 
other  time  linked  out  in  sheep  fashion. 


EARL  COOPER 
Whoac  Stutz  followed  that  of  hla  team- 
mate. Anderaon,  flnlahlng  fourth  In  5  houra, 
46  mlnutea  and  19  aeconda.  or  at  87.11  mllea 
per  hour 
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Tabulation  Showing  the  Time  of  the  Care  at  Several  Stages  of  the  Indianapolis  500-Mile  Race 


Car  No. 


Car 


2 
S 
5 
4 
16 
8 
1 

10 
19 

7 
28 
M 
21 

6 
18 
22 
16 

9 
23 
27 
17 
24 


Mercedes 
Peugeot  .  . 

Stutz  

Stutz   

Duesenberg 


Driver 


R.  DePalma 

Rest*  

Anderson  . 

Cooper 

O'DonneU 


Peugeot   Burman 

Stutz   Wilcox 

Duesenberg  Alley 

Maxwell  Carlson 

Sunbeam  Von  Raalte 

Emden    .  Haupt  

Sunbeam  Grant 

Maxwell  Orr  

Sunbeam  Porporato 

Sebring       .  Cooper ....... 

Duesenberg  Mulford   

Peugeot   Babcock  

Kleinert    ...  Klein 

Maxwell   Rickenbacher 


Cornelian. 
Delage.  .  . 
Mais 


Chevrolet. 
J.  DePalma 


Miles:  60 

83:66 
83:64 
33:22 
83:69 
36:80 
84:48 
83:68 
36:42 
36:29 
34:14 
44:06 
34:62 
36:31 
33:66 
36:31 
36:24 
36:39 
38:01 
34  KM) 
39:26 
36:32 
44:38 


100 


200 


260 


t:  7:31.80 
1:  7:30.46 
1:06:10 
1:07:37 
1:11:36 
1:09:69 
1:09:12 
1  11:23 
1:10:63 
1  02  39 
1:09.-00 
1:09:38 
1:10:63 
1:07:38 
1:29:20 
1:17:66 
1:11:12 
1:37:27 
1:07:38 
1:10:63 
1:12:61 


2:14:29 
2:16:08 
2:16:10 
2.16:46 
2:24:06 
2:22:27 
2:20:21 
2:21:69 
2:22:24 
2:21:07 
2:62:42 
2:33:40 
2:30:30 
2:18:26 
2:68:93 
2:42:21 
2:23:11 
3:68:62 
2:44:36 


2:47:06.64 
2:47:36 
2:48:44 
2:49:30 
3:06:33 
3:03:10 
2:67:00 
2:69  KM 
2:69:04 
2:66:03 
3:35:21 
3:10:14 
3:07:03 
2:61:28 
3:42:17 
3:20:39 
2:68:00 
4:43:04 
3:18:20 


300 


400 


600 


M.P.H. 


3:19:32 
3:20:27 
3:26:06 
3:26:03 
3:41:11 
3:38:04 
3:33:22 
3:36:63 
8:40:16 
8:41:63 
4:16:46 
3:46:19 
3:43:60 
3:26:17 
4:26:07 


4:27:17 
4:27:11 
4:32:36 
4:36:47 
4:63:60 
6:01:46 

4:49:42 
4:68:37 
4:69:27 
4:61:63 
6:39:37 
6:06:38 
6:02:66 
4:36:66 


6  33 :66 

89.84 

6 :37 :27 

88.91 

6:42:27 

87.60 

6:46:19 

87.11 

6.-08:13 

81.47 

6:18:19 

80  36 

6:14:19 

60.11 

6:16:08 

7933 

6:19:66 

78.96 

6:36:23 

76.79 

7:03:30 

70.76 

at  the  pits,  nearly  all  of  the  changes 
being  on  the  right  rear  and  right  front 
tires.  Anderson  changed  a  right  rear  in 
30  seconds  and  others  in  32  seconds. 
Cooper  made  changes  in  about  the  same. 
The  pit  work  among  the  leaders  wus 
better  than  in  previous  races,  many  of 
them  having  practiced  changing  tires 
steadily  during  preliminary  spins. 
The  second  group  of  cars   to  finish 


EDDIE  O'DONNELL 
Covtrlng  the  course  In  6  hour*.  8  minutes 
and  13  seconds  at  the  rate  of  SI. 47  mile*  per 
hour,  hit  Duesenberg  was  fifth 


was  trailing  the  leaders  by  a  half  hour 
and  was  made  up  of  O'Donnell's  Dues- 
enberg, Burman's  Peugeot,  Alley's  Dues- 
enberg and  Carlson's  Maxwell.  They 
shifted  positions  quite  generally  during 
the  race,  O'DonneU  finally  landing  fifth 
at  81.47  miles  per  hour.  Burman  in 
the  sixth  place  averaged  80.35,  thus 
making  the  sixth  car  to  average  higher 
than  80  miles  per  hour  for  the  entire 
distance. 

Wilcox's  Stutz  was  seventh,  Alley's 
Duesenberg  eighth  and  Carlson's  Max- 
well ninth.  The  last  car  to  get  in  the 
money  was  Von  Raalte's  Sunbeam,  which 
was  several  laps  back,  having  had  hood 
troubles  and  tire  difficulties. 

After  the  ten  getting  in  the  money 
had  finished,  the  eleventh  car,  the  Em- 
den, the  only  other  running,  was  given 
a  chance  to  finish.  It  was  barely  3:30 
p.  m.,  when  De  Palma  crossed  the  line 
and  it  was  approximately  1  1-2  hours 
later  before  the  Emden  had  finished  the 
500  miles  and  the  race  was  over. 

The  performance  of  the  three  Sun- 
beam cars  was  a  little  disappointing  as 
only  one  of  them  finished.  Porporato 
was  looked  upon  to  set  the  pace  if  neces- 


sary but  his  car  was  not  fast  enough. 
He  led  his  team-mate  Von  Raalte  by  a 
dozen  laps  before  he  went  out  in  lap  165 
with  a  seized  piston.  Grant  in  the  third 
Sunbeam  was  considerably  slower,  be- 
ing generally  four  or  five  laps  behind 


BOB  BURMAN 
Sixth,  In  his  rebuilt  Paugaot  In  6  hours.  11 
minutes  and  19  aaconds  for  the  500  miles,  an 
average  of  80.36  miles  par  hour 
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Von  R»»Ue-  Untu  he  went  out,  Por- 
porato  was  running  three  or  four  laps 
back  of  the  leader.  He  was  doing  laps 
in  1.40,  a  speed  of  90  miles  an  hour,  but 
his  difficulty  was  in  keeping  up  this 
pace.  Grant  was  slower,  taking  1.48  to 
the  lap.  Grant  had  trouble  first  with  a 
broken  brake  connection  which  the  tech- 
nical committee  insisted  on  being  re- 
paired and  later  when  the  mud  apron 
worked  loose  and  he  was  flagged  to  re- 
pair it.  He  withdrew  with  but  fifteen 
laps  to  go  but  running  55  miles  back  of 
the  leader. 

The  three  Maxwell  cars  suffered 
troubles,  only  one  finishing,  namely, 
Carlson,  who  landed  in  ninth  place.  At 
the  start  Rickcnbacher  driving  the  six- 
teen-valve  motor  was  among  the  leaders 
but  spark-plug  troubles  set  in  and  he 
could  not  keep  the  cylinders  supplied 
and  the  car  was  finally  put  out  with  a 
broken  connecting-rod  at  250  miles.  Orr, 
driving  another  Maxwell,  broke  a  bear- 
ing in  the  rear  axle  and  was  out  when 
the  race  was  in  its  last  stages. 

Of  the  other  cars  that  started,  the 
little  Cornelian  went  out  with  a  broken 
valve  at  180  miles.  Before  going  out, 
the  car  ran  out  of  gasoline  on  the  back 
stretch  and  lost  much  time.  The  Klein- 
art  loosened  the  partition  between  the 
gasoline  and  oil  tanks,  tetting  the  two 
mingle  and  practically  lost  its  standing. 
It  was  later  taken  out  for  smoking.  The 
Sebring,  Delage,  Mais,  Bugatti,  and  Pur- 
cell  were  all  out  early  in  the  race. 

Equipment  of  the  Cars 

Bosch  had  100  per  cent,  in  the  igni- 
tion line,  every  one  of  the  twenty-four 
starters  using  Bosch  magnetos,  seven- 
teen starters  using  the  two-spark  type 
and  seven  the  single-spark,  those  em- 
ploying the  two-spark  system  being 
Stutz,  Mercedes,  Duesenbergs,  Maxwells 
and  three  others. 

In  the  way  of  radiator  indicators, 
every  car  in  the  race  was  fitted  with  a 
Motometer. 

While  Silvertown  cord  tires  did  not 
have  a  100  per  cent,  equipment  yet  they 
were  used  on  all  of  the  ten  cars  to  finish 
in  the  money  and  on  the  eleventh  car 
which  completed  the  500  miles.  It  was 
an  unqualified  victory  for  them.  The 
winning  Mercedes  used  a  Packard  car- 
bureter, Bosch  plugs  and  Rudge-Whit- 
worth  wire  wheels. 

Resta  used  a  Zenith  carbureter  and 
Rudge  wheels.  On  all  three  Stutzes  the 
Stromberg  carbureter  was  used  and 
Houk  wire  wheels.  The  Master  carbu- 
reter was  used  by  Burman  and  three 
others.  The  Schebler  was  used  on 
O'DonnelPs  Duesenberg. 

In  the  way  of  lubricating  oil,  Oilzum 
was  used  by  practically  every  car  in  the 
race,  Ralph  De  Palma's  Mercedes  using 
Monogram,  while  the  three  Sunbeams, 
driven  by  Porporato,  Von  Raalte  and 
Grant  used  castor. 


Weighing. in  Howard  Wilcox'*  Stutz  before  the  elimination  trial*.    Thla  car  finished  aeventh 

In  the  500. mile  race 

Overhead  Valves  Triumph 

Life  of  Spark  Plug  Important  Factor  in  Race — Fewer 
Pit  Stops  and  Tire  Changes 


By  A.  Ludlow  Clay  den 


AGAIN  the  overhead  valve  has  vin- 
dicated itself  and  as  was  sug- 
gested in  The  Automobile  last 
week,  a  car  of  this  design  was  first  to 
make  its  way  over  the  500-mile  course 
at  Indianapolis.  Fifteen  out  of  twenty- 
four  entries  had  their  valves  in  the  head 
and  the  judgment  of  the  majority  has 
proved  to  be  justified.    This  is  not  only 


Average  apeedi  of  the  three  leading  cars  In  tha 
SOO-mlle  race  at  the  end  of  each  100  mile* 


because  the  two  foreign  cars  which  fin- 
ished first  and  second  had  engines  of  this 
type  but  because  the  excellent  team  per- 
formance of  the  three  Stutz  cars  was 
direct  evidence  of  the  wonderful  power 
of  their  motors.  It  would  be  impossible 
to  say  for  certain,  but  it  is  practically 
undoubted  that  the  performance  of  the 
Stutz  is  by  far  the  finest  ever  accom- 
plished by  a  manufacturer  making  his 
debut  with  a  totally  new  type  of  engine. 
It  is  a  better  performance  than  any  Brit- 
ish team  has  yet  put  up  with  an  over- 
head valve  racing  car  and  it  has  been 
excelled  only  by  the  showing  of  the  Mer- 
cedes team  in  the  French  Grand  Prix, 
last  year.  Most  remarkable  of  all,  per- 
haps, is  that  Wilcox's  car  with  a  broken 
valve  spring  still  contrived  to  run  for 
hours  without  losing  a  great  deal  of 
speed  and  to  finish  in  so  good  a  place. 
The  Stutz  showing  can  only  be  regarded 
as  the  greatest  possible  encouragement  to 
American  manufacturers;  it  is  even 
more  so  than  would  have  been  a  Stutz 
win  without  another  American  car  left 
in  the  running. 

Stutz  Steadiness 

The  enormous  importance  of  team  per- 
formances from  the  viewpoint  ot  show- 
ing the  quality  of  design  and  construction 
is  seldom  realized  but  actually  a  Rood 
team  finish  may  be  regarded    »a  VT**L 

■  Aral's  H*      VI    TV"  " 

of  a  new  car,  while  a  win 
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HOWARD  WILCOX 

The  third  of  the  consittent  Stutz  ttim, 
who  finished  In  seventh  placa  In  (  hour*,  14 
minutes  and  II  seconds,  an  average  of  80.11 
<nlltt  per  hour 

type  may  have  a  deal  of  dependence  on 
luck.  To  all  three  of  the  Stutz  cars 
throughout  the  race  only  two  mechanical 
mishaps  occurred,  one  being  the  break- 
ing of  a  valve  spring,  already  mentioned, 
and  the  other  the  coming  loose  of  an  ex- 
haust pipe  on  the  same  car.  No  work 
whatever  wag  done  to  cither  of  the  three 
cars  save  the  necessary  changing  of  tires 
and  refilling  of  gasoline. 

From  the  Stutz  motor  there  is  prob- 
ably little  to  learn  fundamentally;  it  is 
merely  up-to-date  design  carried  out  with 
good  materials  and  the  best  of  workman- 
ship; it  is  a  splendid  testimony  of  what 
An  American  manufacturer  can  do  when 
he  is  prepared  to  give  much  time  and 
money  for  the  sole  purpose  of  making  a 
fine  racing  machine.  Seeing  that  this  is 
the  first  time  the  sixteen-valve  racing 
motor  has  been  really  tried  out  in  this 
country,  the  degree  of  success  obtained  is 
entirely  remarkable. 

100  Inches  Difference 

Piston  displacement  of  this  year's  win- 
ner was  more  than  100  cubic  inches  less 
than  that  of  the  winning  Pelage  of  last 
year  which,  with  its  4.1  by  7-inch  motor 
had  a  displacement  of  380.2  cubic  inches. 
This  year,  the  winning  car  while  travel- 
ing at  a  much  higher  rate  of  speed  had 
a  piston  displacement  of  only  270.9  cubic 
inches.  The  second  car  in  the  race  in 
1914  set  to  wagging  the  tongue  of  motor- 
dom  with  its  small  displacement  of  183 
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cubic  inches  but  that  this  was  an  excep- 
tional performance  is  shown  by  the  fact 
that  the  most  consistent  performers  of 
this  year  were  grouped  very  closely 
around  the  270  mark.  The  winner  had 
a  lower  displacement  by  only  3.1  cubic 
inches  than  the  second  car  and  the 
Stutzcs  which  finished  third  and  fourth 
had  296  cubic  inches. 

The  winning  two  cars,  Pe  Palma's 
Mercedes,  and  Resta's  Peugeot,  have  met 
before  and  the  last  occasion  in  France 
.showed  that  there  was  little  to  choose  be- 
tween them.  In  the  500-mile  race  if 
Resta  had  not  had  trouble  with  his  steer- 
ing there  is  no  doubt  he  could  have  made 
a  little  better  time  and  the  race  would 
perhaps  have  been  won  in  just  over,  in- 
stead of  just  under,  90  miles  per  hour. 

Slack  in  Steering  Gear 

About  150  miles  from  the  finish  Resta 
found  a  great  deal  of  slack  in  his  steer- 
ing gear,  making  it  difficult  to  negotiate 
the  turns  as  fast  as  they  can  be  taken 
normally  and  examination  showed  the 


TOM  ALLEY 
Pilot  of  the  Oueeenberg.  which  covered  the 
five  century  circuit  In  4  hours,  15  minutes 
and  8  seconds,  with  an  average  speed  of  79.33 
miles  an  hour 


trouble  to  be  in  the  worm  gear  itself.  At 
the  finish,  there  was  4  inches  of  free 
movement  on  the  rim  of  the  wheel. 

Both  Pe  Palma  and  Resta  ran  right 
through  the  race  without  lifting  the 
hood  and  both  had  only  two  stops  at  the 
pits,  taking  on  tires  and  gasoline. 
Pe  Palma  took  some  oil  but  Resta  did 
not  even  do  this.  It  seems  that  Pe  Palma 
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was  extremely  lucky  to  be  able  to  finish 
a  winner  as  something  happened  two 
laps  from  the  finish  which  would  have 
caused  trouble  speedily.  A  connecting- 
rod  broke  and  punched  two  holes  in  the 
crankcase. 

Both  Cars  Show  Improvement 

As  a  commentary  upon  the  perform- 
ance of  these  two  cars  the  most  striking 
thing  is  that  they  both  seemed  better 
than  they  were  a  year  ago.  And  usually 
a  year  old  car  is  not  up  to  its  original 
form.  The  reason  is  that  just  as  much 
care  has  been  taken  in  preparing  these 
curs  as  would  be  given  to  making  new- 
ones  and  also  it  is  thought  that  the 
Packard  carbureter  on  the  Mercedes  is 
much  better  suited  to  American  gasoline 
than  the  foreign  carbureter  found  on 
most  of  the  imported  racing  cars.  It  is 
a  fact  that  the  Mercedes  throttles  down 
much  better  than  on  the  old  instrument 
and  there  is  little  or  no  popping  in  the 
intake  pipe  when  cutting  out  to  a  turn. 
This  is  the  first  important  race  for 
quite  a  long  time  that  has  been  won  by 
a  car  with  a  carbureter  containing  an 
air  valve.  Looking  for  the  lesson  from 
the  leading  car  we  find  again  that  it  is 
practically  the  same  as  that  taught  by 
the  Stutz  team  success,  namely,  the  ex- 
cellence of  a  well-tried  article  prepared 
with  an  infinity  of  pains. 

Having  started  on  the  foreign  cars,  we 
may  turn  to  the  adventures  of  the  other 
Peugcots,  of  which  the  small  one,  in  Bab- 
cock's  hands,  went  out  of  business.  Bab- 
cock  had  made  one  stop  only  for  a  right 
rear  tire  and  up  to  his  retirement  seemed 
to  be  going  well. 

Burman's  Many  Mishaps 

Burman  had  a  curious  experience; 
while  driving,  a  sudden  noise  of  most 
alarming  character  commenced  and  con- 
tinued for  a  time  and  then  vanished. 
Burman  said  he  thought  the  whole  en- 
gine was  about  to  break  up  and  that  the 


NOEL  VON  RAALTE 
Entered  as  Norman  Graham;  this  Sunbeam 
driver  finished  the  race  In  6  hours,  35  min- 
utes and  23  seconds,  at  a  speed  of  75.79  ml  lei 
an  hour 


When  and  Why  13  Cars  Dropped  Out 

t'Alt  DltlVRR  Ur  11KA-SON  FOK  ELIMINATION 

''in..   1'urvcll    13  Broken  timing  gears 

lliigaltl   Hill    21  I'ump  gear  broken 

Mais   Mnla   24  Ruled  uft*  fur  leaving  course 

Cornelian   Chevrolet    77  Valve  went  through  piston 

Maxwell  Klikenbacher   104  Broken  .  onneetlng-rnd  through  crankrase 

Ki.un.rt  Klein   112  IHaquallAed  for  smoking 

IVugeot   Hal  k   lis  Cracked  cylinder 

I>ueiu>nl.«rg   Mulford   12.'.  Broken  connecting-rod 

Sebrlng   Cooper  l.'.S  Struck  wall,  breaking  a  wheel 

Sunbeam   I'orporuto  I6i  I'lston  seised 

Maxwell   Orr   IS!  Broke  hearing  In  rear  axle 

Sunln.ini   Irani   Is:.  Withdrew  with  loose  mud  apron 

Delnge   J.  iHrl'alma   II!  !x>osr  rt >  wheel 
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sound*  mot*  Ukely  due  to  some 
fault  in  *e  lubrication.  He  suffered 
two  mechanical  troubles  causing  stops. 
After  running  nearly  the  3  hours,  the 
gear  case  cover  became  loose  and  re- 
quired to  be  fixed,  but  this  was  far  from 
serious  as  the  job  was  done  in  30  sec- 
onds, while  the  pit  attendants  changed 
some  tires.  After  4  hours'  running  he 
had  to  stop  again  to  change  spark  plugs 
and  finally  the  copper  pipe  which  takes 
oil  to  the  camshafts  broke  and  had  to  be 
bound  up  with  a  piece  of  rubber  hose. 
This  happened  at  4  1-2  hours  from  the 
start.  Here,  failure  of  the  pipe  is  trace- 
able to  workmanship;  probably  it  had 
not  been  annealed  lately  and  copper 
pipes  on  racing  cars  which  are  naturally 
subject  to  severe  shocks,  soon  become 
brittle.  In  fact,  a  pipe  which  is  quite 
soft  at  the  start  of  a  500-mile  race,  can 
and  often  does  become  as  brittle  as  glass 
by  the  end  of  the  TBce. 

Porporato  Seized  a  i'iston 

The  other  foreigners  were  the  Bugatti 
and  the  Sunbeams  and  of  these  only  the 
two  English-owned  cars  were  new 
enough  to  hope  for  a  win.  The  Ougatti 
was  obviously  underpowered  for  a  race 
of  this  caliber  and  the  same  is  true  of 
Grant's  car,  which  was  a  fine  machine 
•when  new.  Porporato,  who  looked  like 
standing  up  well  among  the  leaders,  suf- 
fered the  misfortune  to  freeze  a  piston 
after  running  three-quarters  of  the  dis- 
tance. This  was  probably  due  to  a  bro- 
ken piston  ring  but  it  will  need  an  in- 
ternal investigation  to  make  sure.  He 
also  suffered  a  stop  to  fix  his  straps 
holding  down  the  hood  ar.d  another  for 
the  same  reason.  These  cost  3  minutes, 
45  seconds  altogether  which  is  equiva- 
lent to  enough  to  make  a  two-place  dif- 
ference in  the  position  on  the  scoring 
board.  His  partner,  Von  Raalte,  lost  his 
hood  altogether  and  was  stopped  so  that 
the  referee  could  instruct  him  to  fetch  it 
and  replace  it,  which  cost  a  lot  of  time. 
Previously,  he  had  a  3-minute  stop  to 
change  two  spark  plugs.  His  most  serious 
trouble  was  very  peculiar,  however.  The 
platform  which  carries  the  magneto  on 
these  Sunbeams  is  apparently  bolted  se- 
curely to  the  side  of  the  crankcase  but 
is  a  separate  piece.  After  running  just 
over  5  hours  this  trouble  caused  a  stop 
of  16  minutes  and  the  ignition  appara- 
tus worked  loose  again  an  hour  later, 
taking  19  minutes  to  fix  on  this  occa- 
sion. Altogether,  Von  Raalte  lost  nearly 
an  hour  at  the  pits,  the  magneto  trouble 
being  the  most  serious.  It  is  a  remark- 
able fact  that  the  Sunbeams  in  Europe, 
for  the  last  2  years,  have  suffered  stops 
for  curious  little  details  like  this,  and  it 
is  certainly  not  due  to  unpreparedness. 
It  seems  much  more  like  dogged  bad  luck. 

Duesenberg  Motor  Does  Well 

First  there  is  the  Duesenberg  team  of 
three  and  secondly  the  Sebring  and  Klein- 


BILLY  CARLSON 
Hit  Maxwell  made  an  average  of  78.96  for 
the  race,  taking  6  hours,  19  minutes  and  5» 
aeconda  to  cover  the  500  mllea 


art  with  Duesenberg  motors  and  the 
chassis  of  all  are  made  up  of  well-known 
components.  These  cars  as  a  team  of  five 
or  as  a  team  of  three  did  quite  well  and 
it  is  to  be  noted  that  their  numerous  trou- 
ble* were  mostly  not  connected  with  the 
motor.  Klein  had  an  almost  unique  mis- 
hap in  that  his  gasoline  and  oil  became 
mixed  by  the  failure  of  the  partition  di- 
viding them.  This  made  it  impossible  to 
lubricate  the  motor  in  the  way  intended, 
namely,  by  pumping  small  charges  into 
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the  crankcase.    The  result  was  that  the 
motor  was  so  filled  with  oil  that  the 
smoke  became  a  trouble  and  the  car  was 
ruled  out.    Klein  had  some  trouble  with 
his  pump  gland  which  leaked  persistently 
and  caused  increasingly  frequent  stops 
for  water  right  up  to  the  time  of  his  re- 
tirement. 

The  Sebring  had  persistent  spark  plug 
trouble,  losing  no  less  than  42  minutes 
on  this  score,  while  it  had  another  stop  to 
fix  the  accelerate  r  pedal. 

Duesenbergs  Stood  Up  Well 

Of  the  Duesenberg  cars,  trie  one  driven 
by  Alley  suffered  no  trouble  of  a  mechani- 
cal nature  beyond  a  loosened  exhaust  pipe 
and  finished  the  race  in    good  shape. 
O'Donnell  stopped  only  three  times  and 
his  mechanicul  adjustments  consisted  of 
the  replacement  of  a  nut  which  had  jarred 
off  the  brake  bracket  and  a  quick  adjust- 
ment of  the  shock  absorber.  Mulford's 
Duesenberg  was  put  out  of  the  race  by  a 
stripped  gearbox  direct  drive  clutch  but 
he  had  previously  adjusted  his  steering 
gear  and  brakes. 

Plugs  Caused  Maxwell  Retirement 

Failure  of  spark  plugs  to  stand  up  to 
the  demand  upon  them  was  the  reason  for 
the  withdrawal  of  Rickenbacker's  Max- 
well and  examination  of  the  plugs  which 
gave  trouble  almost  as  soon  as  they  were 
put  in,  suggested  that  they  were  suffering 


Cars,  Drivers,  Relief  Drivers  and  Mechanics  in  the  500-Mile  Race 


No.  fur 

1  Sluta   H. 

2  Mercedes  R. 

3  IVugcot   D. 

4  Stuts    K. 

5  Stuts   <J. 

li  Suriln'.im  ....  J. 
7  Sunbeam   N. 

Peugeot   R. 


S  Klelnart 
lo  Duesenberg 
12  Peugeot  ..  - 
H  Sunbeam  .. 
15  DuexrnlM-rg 
IS  Peugeoi 


. .  A. 
. .  T. 

,.o. 

.  .  H. 
. .  K 
.  it. 


17  Delage   J, 

ts  Sebring   J. 

IS  Maxwell   W 

21  Maxwell   T. 

12  Duesenberg  . . . .  R. 

13  Maxwell   R. 

24  Mais  J. 

2.1  Pureed   C. 

26  Buguttl   I 

27  Cornelian   U 

25  Kmdeii  W 


Driver 

Wilcox  J. 

De  1'alma  C. 

Rests  — 

Cooper  J. 

Anderson  J. 

Porporato  43. 

Von  Raalte  O. 

Burrnan  R, 

H.  Klein   g 

Alley  W 

C.  Bnbcock  J. 

(train  C. 

o'DonrwII   H. 

C.  Babcock  — 

Ix-  Palma  C. 

Cooper   F. 

riirlaon  — 

Orr   K. 

Mulford   W, 

Klckenbacher. . .  H. 

A.  Mala   F. 

C  Cox   F. 

It.  Hill  — 

Chevrolet  J. 

Huupt  — 


Itel'f  Driver 

Aiken   C. 

Bruits  U 

F. 


Aiken   R. 

Alkrtl   T. 

Morrla   M 

Morris   E. 

Knapp  J. 

I.  Rig-era  F. 

Chandler  J. 

l.ecnln  J. 

A  Limbers       .  B. 

Keene  P. 

EL 


Bruics  C. 

Ualvln   D. 


Klckenbacher  U 

Chandler  P. 

Hughs*  K. 

demons  J. 

Furbrr    H. 

   W, 

Royer   O. 

   H. 


Mechanic         Rel'f  Mechanic 

W.  Scott  H.  H.  Jonea 

Fontaln    

McCarthy    

Dutton  H.  H.  Jones 

Rooney  H.  II.  Jonea 

Honco   T.  Harrison 

I'opple   T.  Harrison 

Gable    

B.  Lelghtner  ..  .  

Henderson   H.  Smith 

E.  Wicker   

Moore   

Henderson  A.  H.  Johnson 

Pnllottl    
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De  Palma  practicing  tire  changea  on  hla  Mereedaa  befora  the  race.    This  practlo 
In  good  stead  In  the  gruelling  apeed  duel  which  he  won 
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Intake  tide  of  De  Pilmi'i  Mercedee  motor,  thowino  mounting 
of  Packard  carbureter,  which  la  aald  to  hava  b««n  an  Important 
factor  In  hla  victory 


Exhaust  aide  of  the  Mercedee  motor,  showing  the  vertical  ahaft 
at  the  rear  for  actuating  the  overhead  camahaft.  and  also  one  o' 
the  two  magnetoa 


from  overheating.  The  most  usual  sort  of 
failure  consisted  of  a  clean  break  across 
the  insulation  just  within  the  steel  plug 
body,  which  would  naturally  be  the  hot- 
test part.  It  is  worthy  of  comment  that 
this  consumption  of  spark  plugs  was  the 
principal  trouble  in  England  and  France 
last  year,  but  it  was  overcome  before  the 
races  in  most  instances.  Better  cooling 
arrangement  seems  the  easy  answer  and 
that  is  none  too  easy.  Somewhat  curious- 
ly,  the  car  ran  well  for  over  a  couple  of 
hours  without  the  plug  trouble  setting  in 
seriously,  though  there  was  stop  1  3-4 
hours  after  the  start  for  clutch  adjust- 
ment. After  running  3  1-2  hours  the  car 
was  taken  out  on  account  of  its  continued 
plug  failure. 

Carlson  Stopped  But  Once 

Carlson's  Maxwell  had  the  distinction 
of  being  the  only  car  among  the  finishers 
to  stop  only  once.  It  was  also  the  only 
Maxwell  that  escaped  trouble,  since  Orr 
was  put  out  near  the  end  by  breaking  the 
bearings  in  one  of  the  rear  wheels.  First, 


the  bearings  went  and  this  left  the  wheel 
dependent  upon  the  withdrawable  drive 
shaft,  so  the  resulting  tangle  was  utterly 
hopeless.  This  is  a  most  unusual  sort  of 
failure  and  really  reflects  no  discredit 
upon  the  Maxwell  engineering.  Orr  had 
one  short  stop  to  examine  plugs  but  did 
not  change  any.  Thus  we  see  that  the 
two  valve  Maxwells  had  no  ignition  trou- 
ble, while  the  one  with  four  valves  per 
cylinder  consumed  plugs  as  fast  as  they 
were  put  in.  This  is  proof  positive  of 
the  higher  mean  effective  pressure  and 
the  correspondingly  higher  temperature 
obtainable  with  the  four-valve  type  of 
motor,  and  it  is  to  be  expected  that  the 
way  out  of  the  difficulty  will  be  found 
before  the  latest  Maxwell  racer  appears 
again  upon  a  speedway. 

F.mden  Slow  but  Sure 

Of  the  remaining  cars,  the  only  one 
which  finished  was  the  Emden,  which  ran 
a  slow  but  steady  race  and  came  last  of 
all.  It  had  only  two  stops,  one  soon  after 
the  start  to  change  all  four  plugs  and  an- 


other at  about  one-half  distance  for  wa- 
ter, gas  and  oil. 

Of  the  absentees,  John  DePalma  had 
extremely  bad  luck  and  the  failure  which 
caused  him  to  retire  in  the  42nd  lap 
scarcely  could  be  blamed  upon  his  acci- 
dent in  practice.  After  making  a  good 
pace  till  his  first  and  last  stop  he  found 
the  flywheel  running  out  of  true,  either 
due  to  being  loose  on  the  shaft  or  to  the 
built-up  crankshaft  having  loosened  at 
the  flywheel  end. 

The  Purcell  stripped  the  timing  gear, 
which  drives  the  water  pump  during  the 
13th  lap  and  the  case  was  obviously  hope- 
less, so  this  car  was  the  first  to  give  up 
the  contest. 

Mais,  on  the  Mais  special,  was  troubled 
with  a  flooding  carbureter  and  stopped 
for  this  reason  after  covering  only  three 
laps.  Pulling  up  again  for  the  same 
cause  after  the  25th  lap  he  overshot  the 
pit  and  went  around  the  road  behind  to 
return  to  his  proper  place,  thereby  earn- 
ing disqualification. 

After  making  a  number  of  laps  ex- 


Above— intake  aide  of  Sunbeam  four  motor.  Note  two  carbureters 
Left — Intake  aide  of  Maxwell  motor,  ahowlng  overhead  camahaft 
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Side  and  end  aemi- sectional  vlewa  of  the  Dueeenberg  motor,  showing  overhead  valve  mechanlam  and  other  featuree  of  eonatruction 


tremely  slowly  the  Bugatti  failed  to  put 
in  an  appearance,  having  broken  down  on 
some  other  part  of  the  track,  the  reason 
reported  being  a  broken  connecting-rod 
or  the  same  trouble  which  occurred  in 
practice. 

Cornelian  Broke  a  Valve 

The  little  Cornelian  was  one  of  the  most 
regretted  to  fall  out  from  a  mechanical 
standpoint  because  of  the  remarkable 
speed  shown  for  so  small  a  motor.  The 
trouble  was  a  broken  valve  which  fell  in- 
side the  cylinder  and  did  considerable 
damage.  It  seemed  to  be  undercooled,  as 
water  was  taken  in  three  times  during 
the  8  hours  that  the  car  ran,  but  the  only 
mechanical  work  done  consisted  of  a 
spark  plug  change. 

Ignition  Troubles 

The  fastest  cars  of  foreign  manufac- 
ture had  no  plug  trouble,  three  of  the 


fastest  American  machines  were  almost 
equally  free  from  it,  but  the  majority  of 
the  contestants  were  sufferers.  It  was 
the  Mercedes  and  Peugeot  that  had  no 
spark  plug  difficulty  during  the  practice 
for  last  year's  French  Grand  Prix,  every 
other  car  in  that  race  having  ignition 
trouble.  The  Sunbeams  have  never  been 
able  to  overcome  the  tendency  for  the 
plugs  to  fail  and  it  is  only  the  slower 
of  the  American  cars  that  seem  fairly 
free.  Kven  among  the  slowest,  however, 
there  was  a  good  deal  of  plug  changing 
done.  Since  Peugeot  and  Mercedes  have 
found  the  secret  there  seems  no  reason 
why  other  people  should  not  do  likewise, 
and  the  probability  is  that  the  secret  is 
simply  to  prevent  the  plug  getting  to 
more  than  some  certain  temperature.  A 
trick  which  has  not  yet  been  tried  would 
be  to  use  plugs  of  much  larger  size  than 
the  standard  pattern,  say  of  double  the 
diameter,  for  this  would  give  wider  in- 


sulating area  and  enable  better  allow- 
ance to  be  made  for  expansion.  The  idea 
is  not  new  and  is  the  property  of  a  spark 
plug  maker,  but  it  has  not  yet  been  tried 
out.  Of  course,  there  is  the  other  atti- 
tude possible,  namely,  that  if  Peugeot  and 
Mercedes  can  build  motors  to  take  ordin- 
ary plugs,  then  other  people  should  be 
able  to  do  likewise.  But  even  if  this  view 
is  accepted,  the  other  scheme  should  be 
worthy  of  experiment. 

Mechanical  Trouble  Means  Elimination 

Once  again  the  experience  of  the  500- 
mile  race  shows  that  it  is  useless  to  hope 
to  win  a  race  of  this  sort  unless  you  are 
safe  to  go  through  without  touching  a 
spanner  or  even  lifting  the  hood.  The 
race  of  a  year  or  2  hence  will  have  no  pit 
work,  bar  the  changing  of  tires  and,  per- 
haps, the  supply  of  gasoline.  Those  who 
have  mechanical  difficulties,  however 
slight,  will  retire  gracefully  at  once. 


Intake  and  exhautt  aldea  of  Peugeot  motor,  ahowlng  detalla  of  overhead  valve  mechanlam.   Note  large  manlfolda  and  mounting  of  magneto 


Gc 


978 


THE  AUTOMOBILE 


June  S,  1915 


Left — Cutout  view  of  Intake  aide  of  Overland  modal  83  motor,  ahowlng  five- bearing  crankehaft.    Right — Exhauet  aide,  with  mounting  of 

magneto  and  Bendlx  gear  for  atartlng.    Note  oil  gauge  In  plain  tight 


A  New  Overland  Four — Price  Lower 


Model  83  Replaces  80  and  81 — Bendix  Gear  for  Start- 
ing— Cloth  Upholstery — Many  Detail  Refinements 


OVERLAND'S  largest  four-<:ylinder  model  for  1916  is 
revealed  as  being  an  attractive  model,  similar  in  gen- 
eral appearance  to  this  year's  cars,  though  selling 
under  either  of  them  at  $750  as  a  touring  model  and  $725  as 
a  roadster.  It  is  called  model  83,  and  entirely  supersedes 
models  80  and  81,  the  fours  of  the  season  now  closing,  which 
sold  for  $1,075  and  $850,  respectively.  It  is  a  larger  car 
than  model  81,  and  more  refined  and  a  later  development 
than  either  of  them. 

The  enormous  production  facilities  of  the  Overland  plant 
are  given  as  the  reason  for  the  price  drop,  for  with  a  con- 
templated output  of  75,000  cars  for  the  coming  year,  it  stands 
to  reason  that  cost  per  car  can  be  lowered  materially.  In 
fact,  at  this  time  a  schedule  of  400  cars  a  day  is  in  force, 
and  when  the  additions  now  under  way  are  completed  and 


Rear  axle  and  gearbox  unit  of  Overland  model  83.  ahowlng  underalung  springe  and  large  brakea 


these  new  parts  occupied,  a  production  of  600  a  day  is  fig- 
ured on. 

The  model  83  is  in  line  with  former  Overland  construction 
throughout.  It  uses  the  same  motor  as  the  $1,075  car  of 
this  year,  namely  the  4  1-8  by  4  1-2  type  with  cylinders  sep- 
arately cast.  It  is  said  to  develop  35  horsepower  on  iht- 
block.  The  wheelbase  is  106  inches,  the  clutch  is  a  cone  de- 
sign, the  gearset  is  incorporated  with  the  rear  axle  unit, 
a  floating  axle  is  used,  steering  is  on  the  left,  control  in  the 
center,  drive  is  through  a  torsion  tube,  and  uses  33  by  4 
tires. 

Though  in  outward  appearance  the  car  is  almost  indis- 
tinguishable from  model  80,  a  number  of  little  refining 
touches  have  been  bestowed.  Cloth  upholstery,  leather 
bound,  is  the  standard  for  all  cars  of  this  model.    This  is  a 

radical  step  to  take  where  such  a 
large  output  is  involved,  but  Over- 
land makes  clear  its  reasons  for 
adopting  such  instead  of  either 
leather  or  imitation  leather.  The 
difficulty  of  securing  enough  good 
upholstery  leather,  together  with 
the  recent  perfecting  of  water- 
proof cloth  that  is  durable  and 
easily  cleaned  are  the  principal 
points  that  led  to  the  use  of  the 
latter.  There  is  no  doubt  that 
cloth  is  very  comfortable  to  ride 
upon,  for  it  is  not  slippery,  clings 
to  the  clothes  of  the  passengers 
and  really  prevents  them  from 
sliding  around  on  the  seats. 

The  cloth  is  a  worsted  fabric 
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with  a  waterproof  coating  on  the  under  side.  It  is  explained 
(but  Cleaning  ia  easy.  Dust  is  removed  with  an  ordinary 
brush,  while  grease  and  oil  spots  are  taken  off  by  first  wet- 
ting with  warm  water,  then  rubbing  on  a  little  castile  or 
ivory  soap  and  scrubbing  with  a  small  brush,  and  finally 
rinsing  with  clean  warm  water. 

Bendiz  Gear  for  Starting 

An  improvement  of  note  is  the  fitting  of  the  Bendix  form 
of  driving  connection  between  starting  motor  and  flywheel. 
This  was  used  only  on  the  present  six-eylinder  Overland,  but 
the  Overland  engineers  like  it  so  well  that  its  adoption  on  the 
new  four  followed.  This  drive  is  not  new  to  automobiles,  and 
has  been  mentioned  in  these  columns,  but  a  brief  description 
of  it  is  merited  here.  The  shifting  of  the  gear  is  entirely 
automatic  after  the  current  is  sent  to  the  electric  motor.  The 
device  is  a  weighted  pinion  on  a  threaded  shaft,  the  weight 
serving  to  carry  the  pinion  into  engagement  with  the  fly- 
wheel teeth. 

Referring  to  the  illustration  at  the  right,  page  980,  the 
armature  shaft  M  runs  inside  of  a  threaded  sleeve  A,  on 
which  the  threaded  pinion  B  can  be  screwed  backwards  and 
forwards.  This  pinion  meshes  with  the  teeth  in  the  rim  of 
the  flywheel.  A  stiff  coil  spring  C  attaches  at  its  outer  end 
to  the  end  of  the  armature  shaft  at  D  and  its  inner  end  at- 
taches to  the  outer  end  of  the  threaded  sleeve  at  E,  which 
would  be  entirely  free  to  turn  on  the  armature  shaft  if  it 
were  not  for  the  spring  connection.  The  pinion  B  is 
weighted,  and  is  loose  enough  on  the  shaft  to  be  moved  by 
the  weight  until  the  latter  is  in  its  lowest  position. 

When  current  is  sent  to  the  motor,  the  armature  is  re- 
volved at  a  rapid  rate  and  the  weighted  pinion  is  kept  from 
revolving  with  this  shaft  by  its  looseness  and  by  the  action 
of  the  weight.  It  therefore,  automatically  screws  forward 
along  the  threaded  shaft  A  until  it  contacts  with  the  flywheel 
teeth,  meshing  naturally  due  to  the  chamfer  on  one  side  of 
the  teeth.  When  fully  meshed,  the  pinion  reaches  a  stop  at 
the  inner  end  of  the  screw  shaft,  and  since  it  cannot  screw 
further,  it  must  now  revolve  with  shaft  A.  This  sudden 
rigid  connection  between  the  two  would  create  a  shock  if  it 
were  not  for  the  cushioning  effect  of  the  coil  spring.  Once 
the  connection  between  A  and  B  is  made,  the  power  from 
the  starter  goes  through  the  coiled  spring  to  the  threaded 
sleeve  and  then  through  the  gear  to  the  flywheel.  It  is  not 
until  the  spring  is  fully  coiled  that  the  whole  power  is  trans- 
mitted. 

Is  Automatically  Uruneshed 

As  soon  as  the  engine  starts  under  its  own  power,  the  fly- 
wheel obviously  revolves  faster  than  the  armature  shaft,  and 
it  thus  increases  the  speed  of  the  pinion  gear  over  that  of 
the  threaded  sleeve  on  which  it  is  mounted.  This  serves  to 
back  the  pinion  off  the  threads,  moving  it  in  the  reverse  direc- 
tion to  its  meshing  movement  but  in  the  same  manner,  and 


Clutch  and  brake  pedal*  are  adjustable  for  length,  the  starter 
button  It  located  In  the  toe  board  and  control  levers  permit  easy 
entrance.    Steering  wheel  Is  anchored  near  top  to  prevent  vibration 

finally  unmeshing  the  two.  This  movement  is  automatic 
after  the  engine  begins  to  run  faster  than  the  starter. 

The  device  is  foolproof  because  it  is  impossible  to  do  harm 
to  it  by  switching  on  the  starter  current  accidentally  after 
the  engine  is  running.  The  weighted  pinion,  being  out  of 
balance,  is  twisted  and  binds  on  the  screw  shaft,  revolving 
with  it.  This  is  a  clutching  effect  and  is  due  to  the  cen- 
trifugal force  of  the  unbalanced  weight. 

The  new  model  is  fitted  with  a  somewhat  different  type  of 
control  box  than  that  used  on  the  model  80,  the  box  perform- 
ing the  same  duties  as  the  old,  of  switching  on  the  lights, 
carrying  the  horn  button  and  including  the  ignition  switch, 
but  a  special  form  of  key  is  furnished  with  two  slots  in 
which  this  will  fit.  The  upper  slot  is  for  operating  the  light 
switches,  and  the  lower  takes  care  of  the  ignition.  Removal 
of  the  key  automatically  locks  the  switches.  The  horn  but- 
ton iH  on  top.  On  the  former  box  the  light  switches  and  the 
horn  were  operated  by  exposed  buttons. 

While  both  1915  fours  carried  side  lights,  a  noticeable 
change  in  the  model  83  is  the  absence  of  these,  the  head- 
lamps being  provided  with  a  dimming  feature  for  city  work. 
The  headlamps  are  of  special  design  with  a  quick  method  of 
focusing  by  moving  the  socket  back  or  forward  with  a  screw- 
driver. They  are  made  by  Auto-Lite  and  both  the  door  and 
reflector  have  a  sort  of  bayonet  lock  arrangement  for  hold- 


six  of  the  many  positions  possible  with  the  new  windshield  which  Is  standard  equipment  on  the  Overland  model  S3 
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Overland  Model  83 


Top  —  Sectional  view  through 
four-cylinder  motor  used  In  model 
83  Overland  for  1916.  Cylinders  are 
separate  castings  bolting  to  the 
two-piece  crankcas*  and  are  offset 
9-16  Inch,  which  reduces  the  angu- 
arlty  of  the  connectlng-roda  on  the 
power  strokes.  Cooling  Is  by  ther- 
mo-syphon 

Center— Detail  of  Bendlx  gear  for 
starting  which  hat  been  adopted  as 
standard  equipment  on  the  new 
model  83  four-cylinder  Overland. 
The  device  consists  of  a  weighted 
pinion  on  a  threaded  ahaft.  the 
weight  serving  to  carry  the  pinion 
Into  engagement  with  the  flywheel. 
It  la  automatically  unmeshed  when 
It  hae  performed  Ita  function 

Left  End  section  through  model 
83  Overland  motor,  showing  mount- 
ing of  fan.  electrical  unite  and  the 
arrangement  of  tha  silent  chain 
drive  for  the  latter 
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ing  them  in  place  in  the  body  of  the  lamp.  A  quarter  turn 
clears  the  holding  lugs  ao  that  either  part  can  be  taken  out. 
The  socket  is  entirely  independent  of  the  reflector. 

Clutch  Pedals  Now  Adjustable 

Clutch  pedals  have  been  made  adjustable  for  length,  a  fea- 
ture that  was  formerly  found  only  on  the  six.  The  pedal 
arms  bolt  to  the  levers  proper,  and  there  are  several  sets  of 
holes  so  that  the  relative  positions  of  the  two  parts  may  be 
varied. 

Front  fastening  of  the  one-man  top  is  another  point 
worthy  of  mention,  and  instead  of  fastening  the  front  bow 
to  the  rigid  side  supports  of  the  windshield,  a9  is  often  done 
with  this  design  of  top,  metal  braces,  hinged  so  as  to  lie  flat 
when  it  is  folded  back,  hold  the  front  of  the  top  in  position. 
They  attach  to  the  top  at  about  the  same  point  the  side  sup- 
ports of  the  windshield  would  ordinarily  come  and  are 
clamped  in  sockets  at  the  bottom  of  the  windshield.  The 
advantage  of  this  is  that  the  windshield  can  be  hinged  to 
fold  at  the  point  where  the  two  glass  edges  meet  and  also  at 
the  bottom.  This  does  away  with  immovable  side  pieces.  The 
shield  is  practically  the  same  as  that  used  on  model  80,  and 
it  admits  of  a  wide  range  of  positions  for  both  top  and  bot- 
tom glasses. 

Cylinders  OfTurt  9-16  Inch 

The  motor  is  of  the  type  in  which  each  of  the  cylinders  is 
a  separate  casting  which  bolts  to  the  two-part  aluminum 
crankcase.  They  are  offset  9-H!  inch  which  reduces  the  an- 
gularity of  the  connecting-rods  on  the  power  strokes.  The 
cylinders  are  L-heads  with  valves  on  the  left.  The  exhaust 
manifold  is  above  the  intake  in  standard  fashion,  and  large 
passages  are  given  intake  and  exhaust  gases.  The  water  con- 
nections are  also  large,  due  to  the  thermo-syphon  system. 

The  five-bearing,  carbon  steel  crankshaft  is  very  rigid  and 
acts  as  a  big  factor  in  reduction  of  vibration  and  conse- 
quently for  smooth  running.  The  three-bearing  camshaft  has 
integral  cams  acting  directly  upon  the  tappets.  Pistons  each 
carry  two  rings  above  the  wristpin,  and  have  oil  grooves  be- 
low it  to  aid  in  keeping  lubricant  out  of  the  combustion 
chambers.  Wristpins  are  hollow  and  attach  in  the  piston 
bosses  by  set  screws,  the  rod  ends  oscillating  on  bronze  bush- 
ings. The  standard  construction  for  connecting-rods  is  ad- 
hered to.    These  are  of  I-beam  drop-forgings. 

In  the  constant-level  splash  lubrication,  the  oil  is  forced 
through  a  sight  feed  on  the  dash  by  a  gear  pump,  whence  it 
flows  by  gravity  to  the  connecting-rod  troughs,  where  it  is 
splashed  to  the  bearing  surfaces,   the   rods   having  small 


Upper — 1916  model  S3  Overland  four  cylinder,  flve-paeaenger  tour- 
Ing  csr  which  Mils  for  J7J0.  Lower — Two-paaaenger  roadeter  lilted 
at  1729 


Overland  83  eprlngi  are  47  by  1  3-4  Inchea.    Note  the  greaae  cup  on 
•wlvel  aeat  on  axle  and  thoie  on  shackles 


scoops  on  their  ends.  The  pump  is  inside  the  crankcase  in- 
stead of  having  it  attached  to  the  outside  of  the  case  as  here- 
tofore. The  location  is  the  same,  and  the  pump  design  just 
as  it  was,  but  its  inclosure  helps  to  clean  up  the  crankcase, 
and  to  prevent  any  waste  of  oil.  Any  which  now  might  es- 
cape from  the  pump  finds  its  way  back  to  the  reservoir  in 
the  bottom  of  the  crankcase.  Heretofore,  any  leakage  from 
the  pump  was  lost.  The  pump  has  a  strainer  as  a  part  of  it 
so  that  only  strained  lubricant  reaches  the  bearings.  The 
neat  form  of  revolving  sight  feed  is  still  fitted  with  a  small 
vane  which  rotates  when  the  oil  is  flowing  and  it  is  not  diffi- 
cult to  see  it  even  though  the  glass  is  fogged. 

Ignition  by  High-Tension  Magneto 

The  Auto-Lite  lighting  and  cranking  system  has  the  starter 
unit  placed  on  the  right  rear  side  of  the  crankcase  underneath 
the  motor  arm,  and  the  generator  mounted  on  the  opposite 
forward  side  with  its  drive  through  silent  chain  with  the 
crankshaft.  Ignition,  by  a  separate  high-tension  magneto,  is 
entirely  independent  of  the  lighting  and  starting  system  with 
the  magneto  driven  through  gear  and  shaft  connection  with 
the  front  gears  and  carried  on  the  right  forward  side  on  an 
integral  crankcase  bracket.  There  is  no  change  whatever  in 
any  of  the  electrical  units.  The  usual  equipment  of  auto- 
matic cutouts,  circuit  breaker  and  ammeter  is  provided  so 
that  the  battery  cannot  be  overcharged,  and  really  gets  its 
current  at  about  the  same  rate  regardless  of  the  car  speed. 

The  familiar  Overland  drive  system  used  includes  a  cone 
clutch  and  back  of  it  the  propeller  shaft  is  inclosed  within  a 
torsion  tube,  the  flange  of  which  attaches  to  the  front  of  the 
rear  axle  gearbox,  which  in  turn  bolts  to  the  differential 
housing.  The  clutch,  a  leather-faced  cone,  has  a  brake  to  stop 
the  shaft  spinning  when  gears  are  to  be  changed  and  has 
three  main  springs  equally  spaced  to  give  a  gradual  engage- 
ment, and  eliminate  grabbing.  These  are  placed  close  to  the 
points  of  contact  so  as  to  make  a  good  connection,  and  they 
distribute  the  tension  so  as  to  make  declutching  easy. 

The  propeller  shaft  carries  a  universal  joint  ahead  of 
where  it  enters  the  torsion  tube.  This  member  is  fitted  with 
a  yoke  at  its  front  end,  the  arms  of  the  latter  hinging  to  a 
cross  member  of  the  frame.  Radius  rods  extend  diagonally 
from  the  ends  of  the  axle  tubes  to  the  front  of  the  yoke  to 
aid  in  preserving  axle  alignment.  The  gearset  is  of  the 
usual  three-speed  type  incorporating  nickel-steel  gears  of 
stub  tooth  form.  The  axle  is  arranged  for  axle  shaft  re- 
moval independent  of  the  axle  housing,  and  the  differential 
construction  is  conventional  with  four  bevel  pinions.  Roller 
bearings  carry  the  axle  mechanism. 

(Continued  on  page  993) 
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Larger   Motor    in   1916  Hupmobile 


Intake  aide  of  Hupmo- 
bile power  plant,  ahowlng 
mounting  of  carbureter, 
■  lectrical  unite  and  aero- 
plane type  fan 


LAST  year  the  Hupmobile  was  redesigned  altogether  so, 
as  would  be  expected,  the  changes  for  1916  are  not 
very  great.  Certainly  the  most  important  is  the  in- 
crease of  cylinder  bore  from  3  3-8  to  3  3-4  which  adds  46 
cubic  inches  capacity  as  the  stroke  is  still  5  1-2  inches;  the 
actual  capacity  is  therefore  now  243  cubic  inches  as  against 
197  last  year.  Prices  are  lower,  the  five-passenger  tour- 
ing car  selling  at  $1,095  as  against  $1,200  for  1915. 

Another  change  is  in  the  electrical  equipment  which 
is  to  be  Bijur  constant  current  type  with  two  units  but 
otherwise,  apart  from  a  few  altered  dimensions  here 
and  there,  it  is  in  the  body  that  the  characteristics  of 
1916  must  be  sought. 

Externally  the  1916  motor  is  very  like  that  of  1915  as 
the  extra  3-8  inch  on  the  cylinder  bore  does  not  add 
materially  to  the  over-all  dimensions.  Cast  iron  is  used 
for  the  crankcase  to  give  the  maximum  of  rigidity  to 
the  crankshaft  bearings,  but  the  cylinders  are  not  in- 
tegral with  the  base,  as  this  form  of  construction  is 
liable  to  become  too  massive  with  fairly  large  motors 
with  a  long  stroke.  On  the  road  the  rigidity  is  notice- 
able by  absence  of  vibration  up  to  quite  high  speeds  of 
revolution,  for  the  Hupmobile  motor  is  capable  of  high 
speeds,  though  it  is  not  primarily  a  very  high-speed  en- 
gine, being  designed  rather  with  the  idea  of  high  power 
production  at  low  and  moderate  rates  of  revolution.  As 
an  example  of  the  success  which  has  attended  the 
maker's  efforts  in  this  direction,  the  motor  pulls 
smoothly  at  5  miles  per  hour  on  the  top  speed  of  4  to  1 
and  accelerates  rapidly  without  pounding.  Moderate 
grades  can  be  taken  slowly  on  high  gear  and  the  car 
will  get  away  easily.  Of  course  the  acceleration  is 
more  rapid  on  the  second  gear,  as  this  gives  the  large 
valves  and  wide  gas  passages  a  chance  to  do  their  work, 
meaning  that  the  motor  speed  rises  very  quickly  and 
the  car  speed  in  proportion,  so  that  up  to  25  or  30 
miles  an  hour  one  can  jump  away  on  second  almost  as 
quickly  as  one  can  depress  the  throttle  pedal. 

This  rapid  acceleration  is  gained  partly  by  care  in 
reducing  the  weight  of  the  pistons  and  further  care  to 
balance  them  against  each  other. 

Quiet  operation  is  insured  by  the  use  of  chains  for 
the  timing  drives  to  camshaft  and  electric  generator  and 
by  an  unusual  system  of  valve  lubrication.    The  main 


Increased  Bore  Adds  46 
Cubic  Inches  to  Dis- 
placement 


chain   passes   around    the  crankshaft 
pinion,  the  camshaft  sprocket  and  also 
a  third  pinion  which  drives  the  fan  and 
by  this  latter  the  tension  of  the  chain  is 
set.    From  the  sectional  cut  of  the  mo- 
tor it  can  be    seen    that  the  fan  is 
mounted    on    a    small    spindle  which 
passes  through  a  larger,  hollow  spindle 
carrying   the   sprockets.     This  large 
spindle  is  secured  by  means  of  the 
small  studs  and  nuts  shown  and  also 
seen  in  the  photograph  of  the  front  end 
of  the  motor,  and  it  is  eccentric  in  its 
housing.    The  flange  is  slotted  at  each 
bolt  hole,  so  that  the  distance  between  centers  is  easy  to  ad- 
just and  to  lock.    It  is  from  the  second  pinion  on  the  crank- 
shaft that  the  generator  is  driven  and  the  second  pinion  on 
the  fan  spindle  can  be  employed  for  a  magneto  drive.  In 
the  ordinary  way  a  magneto  is  not  used,  but  some  of  the 
foreign  markets  still  demand  it  and  this  is  a  simple  and 
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effective      *  of  providing  a  drive,  should  this  be  required. 

For  Atnenca  the  ignition  is  cared  for  by  an  Atwater  Kent 
system  driven  by  skew  gear  from  the  front  end  of  the  cam- 

toft 

There  is  a  separate  adjustment  for  the  generator  chain  so 
the  whole  of  the  front  end  motor  system  is  well  cared  for. 

Unique  Lubrication  System 

Probably  the  Hupmobile  is  the  only  car  using  a  drilled 
crankshaft  without  an  oil  pump  to  force  lubricant  through  it, 
but  though  there  is  no  pump  a  fair  oil  pressure  is  obtained. 
Oil  is  picked  up  by  the  flywheel  and  flung  into  a  bell  mouthed 
pipe  which  conducts  it  to  a  screening  chamber.  Thence  it 
flows  into  a  pipe  cast  in  the  crankcase,  is  distributed  to  the 
main  bearings,  and  through  the  holes  in  the  crankshaft  to  the 
lower  end  bearings.  Oil  also  goes  to  the  chains  and  a  sep- 
arate small  lead  supplies  the  valve  chamber,  the  cover  there- 
of being  oil  tight,  and  it  only  returns  to  the  base  when  it  has 
reached  a  set  level  around  the  tappets.  This  keeps  the  valve 
mechanism  in  a  continuous  bath  of  lubricant  which  prevents 
wear  and  also  deadens  the  small  sounds  inseparable  from  a 
poppet  valve  system. 

Thermo-syphon  cooling  is  used.  The  carbureter  is  a  Zenith 
and  is  mounted  so  that  air  enters  through  the  aluminum  pipe 
shown  in  the  photographs.  In  this  is  fitted  a  valve,  con- 
trollable from  the  dashboard  so  that  cold  air  can  be  given, 
direct  from  the  atmosphere,  or  else  air  can  be  drawn  in  from 
the  opposite  side  of  the  motor  whence  it  has  to  pass  between 
the  hot  cylinders.  All  intake  passages  are  cast  integral  with 
the  cylinders,  but  the  exhaust  manifold  is  separate.  It  is  of 
unusual  design,  having  the  outlet  at  the  center,  being,  in  fact, 
more  like  an  intake  manifold.    None  the  less  it  gives  a  very 


Longitudinal  section  through  1816  Hupmobile  motor.   Dotted  Unci  Indicate  arrangement  of  ehalne  at  front  of  motor.  Note  itrong  crankihaft 
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Section  through  Hupmobile  crankcaae.  showl.ig  the  general  acheme 
employed  In  the  lubricating  eyetem 


free  outflow  and  enables  the  muffler  pipe  to  be  kept  well  away 
from  the  footboards  in  the  driver's  compartment. 

Gearbox  Moat  Compact 

Naturally,  owing  to  the  use  of  the  flywheel  to  pick  up  oil, 
the  clutch  is  assured  a  continuous  bath  of  lubricant,  so  the 
steel-to-steel  type  is  used  with  fifteen  plates.  It  is  made  up 
as  a  transmission  assembly  and  pressure  is  obtained  from  a 
number  of  small  springs  instead  of  one  heavy  spring.  An 
interesting  feature  is  the  arrangement  of  bearings  which  can 
be  studied  in  the  sectional  view  on  page  984.   Two  large  ball 
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Section  through  gairut  and  clutch,  with  bearing*  and  crou  ahaft 
for  apeedometer  drive 


Center  of  rear  axle,  showing  method  of  detaching  differential 
and  bearing  mounting*.  The  thruat  of  the  crown  wheel  I*  taken 
by  the  bearing  on  the  right  of  the  differential 


bearings  carry  the  first  motion  pinion  and  this  is  on  a  hollow 
shaft  containing;  the  plain  roller  spigot  bearings.  A  large 
ball  bearing  is  again  used  at  the  rear  end,  and  the  counter- 
shaft is  on  Hyatt  roller  bearings.  A  slight  change  in  design 
not  shown  in  this  illustration,  but  to  be  found  on  the  1H16 
chassis,  is  that  the  center  portion  of  the  universal  is  now  an 
integral  part  of  the  gearshaft  which  does  away  with  the 
keyed-on  flange  shown.  The  gears  and  their  shafts  are  made 
in  as  few  pieces  as  possible  so  as  to  save  weight  and  space, 
the  result  being  a  small  and  light  gearset.  It  may  be  noticed 
that  there  is  no  gearshifting  apparatus  on  the  gearbox  itself, 
which  is  due  to  the  fact  that  the  lever  with  the  brake  lever 
and  all  the  gearshifting  mechanism  is  mounted  on  the  frame 
and  comes  to  the  final  assembly  as  unit  therewith.  For  con- 
nection to  the  internal  gearshifters  there  are  a  couple  of  ad- 
justable links,  so  the  use  of  a  separate  lever  mounting  adds 
no  complication  to  manufacture.  What  it  most  noticeably 
does  do  is  to  bring  the  levers  into  a  much  better  position  for 
the  driver  than  is  to  be  found  on  many  other  cars  with  cen- 
tral control.  Since  great  rigidity  is  not  needed  for  a  gear- 
set  and  the  casting  is  smaller  in  length,  weight  is  saved  by 
using  aluminum  for  the  gearbox  instead  of  cast  iron. 

Removable  Differential 

For  the  rear  axle  a  pressed  steel  main  member  is  used,  with 
all  (fearing  and  bearings  mounted  in  a  readily  removable  cen- 
ter casting.  The  section  at  the  left  shows  how  easily  all 
the  mechanism  can  be  removed  and  calls  for  no  explanation. 
A  point  liable  to  escape  notice  is  that  the  thrust  of  the  crown 
wheel  is  taken  by  the  double  purpose  bearing  on  the  right 
side,  not  by  the  bearing  behind  it.  This  makes  the  difference 
that  there  is  then  no  necessity  to  hold  the  outside  parts  of 
the  bearings  which  can  consequently  be  just  slipped  into 
place.  Adjustment  for  depth  of  mesh  of  the  bevel  gears  can 
be  made  on  the  center  part  of  the  axle  before  it  is  put  into 
the  pressed  part,  and  a  moment's  study  will  show  how  greatly 
this  construction  simplifies  the  assembly.  Four  pinions  are 
used  in  the  differential  and  the  teeth  arc  large,  insuring 
durability.  The  brakework  follows  standard  lines,  the  layout 
being  shown  in  the  chassis  plan,  which  also  gives  a  good  view 
of  the  two- jointed  propeller  shaft. 

Following  last  year's  innovation,  the  rear  springs  are  un- 
derhung beneath  the  axle,  and  they  take  the  drive  and  torque. 
On  the  long  chassis  of  134-inch  wheelbasc  the  rear  springs  are 
60-inch  and  the  front  38-inch  while  on  the  short  chassis  of 
119-inch  wheelba.se  the  front  springs  are  2  inches  shorter  and 
the  rear  springs  62  inches  long. 

Straight  connections  and  large  bearings  characterize  the 
steering  gear  and  a  special  point  is  the  great  strength  of  the 
swivel  arm.   It  is  usual  to  pierce  the  swivel  pin  with  a  conical 
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Plan  view  of  1916  Hupmobile  chassis,  (Mowing  tapered  frame,  layout  of  brake  connection*,  etc.    Note  numeroua  grease  cupa 


hole  and  to  have  a  two-branched  drop  forging  to  which  the 
tie  rod  end  and  the  ball  joint  of  the  drag  link  are  attached. 
On  the  Hupmobile  the  forging  for  the  linkage  is  pierced  in- 
stead of  the  swivel  and  it  is  machined  with  a  central  ring 
that  embraces  the  swivel  and  is  secured  by  a  large  nut.  This 
makes  the  actual  drop  forging  much  easier  and  the  resulting 
parts  are  stronger  than  usual. 

Standard  tires  for  both  chassis  are  34  by  4.  For  limousine 
or  sedan  bodies  35  by  4  1-2  are  used  and  the  gearing  is 
dropped  from  4  to  1  down  to  4.25  to  1.  Non-skid  type  tires 
are  always  fitted  to  rear  wheels. 

Low  Seating  Features  Body 

In  the  roadster  and  touring  bodies  both  front  and  rear 
seats  are  placed  low,  so  as  to  give  an  easy  position  for  the 
passengers,  and  the  back  of  each  cushion  is  much  lower  than 
the  front  so  there  is  a  good  rake  which  prevents  the  pas- 
sengers from  being  thrown  forward  by  an  exceptional  road 
(Contimud  on  page  99Z) 


Uppei — Five-passenger   automobile   touring   car  which   sells  for 
11.065  with  complete  equipment.    This  car  was  formerly  listed  $1,200 
Lower — Hupmobile  1916  roadster  which  sells  for  11,085 


Strong  arrangement  of  steering  and  tie  rod  arms  on  Hupmobile 


Above— 1916  Hupmobile  ewdan.    Below— The  coup*  model 
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^  Rosirum 

Calculating  Compression  on 
Racing  Motors 


~r~>  DITOR  The  Automobile:—  Can  you  advise  me  of  the 
H       method  or  formula  of  calculating  the  volume  of  the 
compression  space  for  a  high-speed,  four  valve-in-the 
head  racing  motor? 

2—  Also  the  valve  timing  of  the  Peugeot  racing  motors. 

3 —  Would  like  to  know  the  amount  of  compression  usually 
favored  by  racing  motor  designers. 

San  Francisco,  Cal.  P.  Hawkins. 

—The  method  of  calculating  the  necessary  volume  of  the 
compression  space  for  a  high-speed  motor  is  the  same  as  that 
for  calculating  any  other.  After  the  desired  compression  has 
been  settled  upon,  it  is  entirely  a  matter  of  making  the 
volume  occupied  by  the  gases  at  the  bottom  of  the  intake 
stroke  bear  a  certain  relation  to  the  volume  occupied  by 
them  at  maximum  compression  or  at  the  top  of  the  com- 
pression stroke.  Stated  in  another  manner,  the  relation  be- 
tween piston  displacement  plus  compression  volume  and  com- 
pression volume,  determines  the  compression.  To  put  this 
in  the  form  of  a  formula,  the  compression  depends  upon  the 


relation  of 


V  4-  V 
V 


Where  V  is  the  piston  displacement  and 


V  is  the  volume  of  the  combustion  chamber. 

As  compressed  in  the  gas  engine  cylinder,  the  charge  fol- 
lows neither  adiabatic  or  isothermal  laws  but  falls  somewhere 
between  the  two  according  to  the  amount  of  heat  which  is 
radiated.    In  other  words  the  expression  for  pressure  is 

(V  •  V' V'*" 
y,     J         and    P  =  P' 

V'^  )  :  wnere  's  *ne  comPress'on  pressure  and  P'  the 
initial  pressure.  For  all  practical  results  the  compression 
pressure  as  estimated  on  the  accompanied  curve.  Fig.  1 
will  give  accurate  results. 

2—  The  valve  timing  differs  on  the  different  Peugeot  racers 
and  you  do  not  state  to  which  type  you  refer. 

3—  Racing  motor  designers  favor  compression  which  runs 
very  close  to  the  100-pound  mark.  A  mechanical  compression 
ratio  of  5  to  1  is  quite  frequent.  As  estimated  on  published 
tables  covering  this  point,  the  compression  will  vary  between 
80  and  121  pounds  for  this  amount. 

Steeper  Cams  on  Ford  Give  More  Speed 
Editor  The  Automobile: — In  the  overhauling  of  a  Ford 
engine,  after  all  parts  are  made  as  light  as  possible,  larger 
manifolds  put  on,  could  the  valve  timing  be  changed  so  as 
to  further  increase  the  speed  of  this  engine?  In  case  it  can, 
what  timing  would  you  recommend?  Also  what  is  the  valve 
lift?    Should  the  compression  be  changed? 

Clay  Center,  Kans.  G.  I- 

— Probably  the  only  way  in  which  a  change  in  the  timing 
could  be  effected  to  provide  higher  speeds  and  more  power 
would  be  to  put  in  a  new  camshaft  with  steeper  cams.  As  it 
is  now,  the  cams  which  you  have  are  designed  for  quietness 
as  well  as  speed.    If  you  wanted  to  sacrifice  the  quietness  by 


Fig.  1— Curve  showing  high,  low  and  medium  compression  for  dif- 
ferent compression  ratios  and  cylinder  clearances 

the  use  of  an  extremely  flat  cam,  this  could  be  done  and  there 
is  no  doubt  that  you  could  secure  more  power  and  speed.  At 
tho  present  time  the  valve  lift  is  .26-inch  and  this  is  ample 
as  it  permits  of  sufficient  opening  for  any  gas  speeds  which 
you  are  apt  to  work  with.  The  compression  need  not  be 
changed. 

Platinum  Points  Vary  in  Composition 

Editor  The  Automobile:— Have  the  different  makes  of 
magnetos  different  material  for  breaker  points  than  plati- 
num?   If  so,  what  is  it? 

2 — Are  there  different  grades  of  platinum  points? 

Thomasboro,  III.  Fiedler  Bros. 

— The  so-called  platinum  points  for  magnetos  vary  greatly 
in  composition  and  hardness.  Different  compositions  and  per- 
centages of  iridium  are  used  in  tho  compositions,  the  aver- 
age being  somewhere  about  15  per  cent  iridium  or  less.  In 
some  of  the  very  cheap  grades  no  platinum  at  all  is  used, 
nickel  being  substituted.  These  points  do  not  stand  up  for 
any  length  of  time. 

2 — Where  platinum  is  used  the  only  difference  in  actual 
grade  is  in  the  variation  of  the  percentages  of  alloying  sub- 
stances used  and  also  in  the  thickness  of  the  points.  In  some 
cases  the  platinum  is  very  thin. 

Preheating  Necessary  with  Present  Fuel 

Editor  The  Automobile: — Of  two  motors  exactly  alike 
running  with  wide  open  throttles,  No.  1  is  fed  hot  mixture 
through  waterjacketed  manifold  and  carbureter,  also  hot 
air  is  used.  No.  2  motor  is  fed  mixture  through  manifold  and 
carbureter  which  is  not  waterjacketed,  but  the  carbureter  is 
so  much  better  than  that  of  No.  1  motor  that  both  motors 
receive  equally  good  mixtures,  the  only  difference  being  in 
temperature  of  the  mixture;— the  temperature  of  the  cylin- 
ders of  both  motors  being  kept  at  a  fixed  heat  by  the  cooling 
system. 

A  says  that  No.  1  will  produce  more  power — not  speed— 
because  its  mixture,  being  already  hot,  will  produce  a  greater 
number  of  heat  units  when  ignited;  that  is,  as  much  more  as 
the  heat  of  No.  1  mixture  exceeds  the  heat  of  mixture  No.  2 
before  they  were  ignited. 

B  says  that  it  is  good  to  compress  the  mixture,  but  to  heat 
it  as  little  as  possible  while  compressing  it  so  that  more 
expansion  will  take  place  after  ignition  and  less  of  it  before. 
Also  he  says  that  No.  2  motor  will  be  more  powerful  because 
its  mixture  not  being  heated,  is  not  expanded  to  the  extent 
of  No.  1,  therefore,  more  of  it  will  be  sucked  into  No.  2  and 
that  it  will  have  greater  expansion,  heat  and  pressure  after 
it  is  ignited;  owing  to  the  fact  that  it  was  less  expanded  be- 
fore it  was  ignited.    B  says  to  compress  the  mixture  to  s 
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high  pressure  and  keep  it  cool  as  possible  while  doing  so. 
A  sayjs  greater  heat  and  therefore  power  is  secured  if  the 
mixture  is  heated  previous  to  ignition.  Can  you  kindly  tell 
me  who  is  correct  in  this? 

Tampa,  Fla.  Constant  Reader. 

— The  only  reason  that  we  preheat  fuel  is  to  thoroughly 
vaporize  it.  In  other  words,  for  a  given  volume  and  a  given 
mixture,  a  greater  amount  of  heat  units  will  be  contained  in 
the  cooler  charge.  The  reason  for  this  is  that  the  heat  ex- 
pands the  charge  thereby  permitting  a  smaller  number  of 
units  of  fuel  to  be  contained  in  a  given  volume.  The  fact 
that  some  of  the  heat  units  which  would  ordinarily  be  lost 
are  returned  to  actual  use  by  preheating  the  charge  is  a  fac- 
tor in  the  situation  and  does  reduce  the  difference  between 
the  two  conditions,  but  it  is  doubtful  if  as  many  heat  units 
would  be  given  up  in  this  manner  as  would  be  lost  by  having 
a  preheated  charge.  The  practical  side  of  the  question,  how- 
ever, is  one  which  must  be  looked  upon.  With  the  gasoline 
that  we  are  now  getting  it  is  necessary  to  use  heated  air  if 
the  best  results  are  to  be  attained;  otherwise,  the  fuel  will 
not  be  vaporized,  especially  during  cold  weather. 

Timing  for  Two-Cylinder  Opposed  Motor 

Editor  The  Automobile:— Will  you  kindly  publish  in  The 
Automobile  information  on  the  following  subject:  What 
valve  timing  should  one  use  on  a  two-cylinder  opposed  truck 
motor  with  a  bore  of  4  1-4  and  a  stroke  of  4  1-2? 

Chicago,  III.  Art  Jacobs. 

— Since  the  valve  timing  which  will  give  ideal  results  for 
any  given  motor  is  a  variable  quantity  and  depends  largely 
upon  such  details  as  manifold  design,  the  only  thing  which 
can  be  done  is  to  give  you  an  approximate  timing  from 
which  you  can  vary  in  one  direction  or  the  other  until  you 
attain  the  best  results. 

If  the  cams  are  already  made  and  in  the  motor,  you  can 
only  place  them  so  that  the  valve  openings  will  correspond 
with  those  given  and  allow  the  closing  to  take  care  of  itself. 
A  fairly  average  timing  which  should  give  good  results  is  as 
follows:  Intake  valve  opens  10  degrees  after  upper  dead 
center,  and  closes  35  degrees  past  lower  dead  center.  The 
exhaust  valve  opens  40  degrees  before  lower  center  and  closes 
5  degrees  past  upper  center. 

Timing  on  Knight  Type  Motors 

Editor  The  Automobile:— Does  the  A.  A.  A.  have  charge 
of  all  contests  in  this  country  and  if  they  do  can  you  inform 
me  where  to  write  to  find  out  the  rules  governing  these 
contests? 

2 —  Will  you  give  me  the  complete  timing  of  a  Steams- 
Knight  motor,  including  the  magneto  timing? 

3 —  Is  the  magneto  timing  on  a  Knight  motor  the  same  as 
on  poppet  valve  motor?  If  it  is  not  the  same,  what  is  the 
reason  for  it? 

4—  What  is  the  setting  of  a  magneto  on  racing  cars  in 
general? 

5—  Explain  the  oiling  system  on  the  1915  small  Steams- 
Knight  motor. 

Yonkcrs,  N.  Y.  W.  E.  D. 

—The  A.  A.  A.,  or  American  Automobile  Assn..  has  charge 
of  the  automobile  contests  in  this  country  in  the  same  man- 
ner as  the  A.  A.  U.  or  Amateur  Athletic  Union  has  charge 
of  the  athletic  contests.  It  is  the  organization  which  sanc- 
tions the  races  and  under  whose  rules  the  contests  are  held. 
You  can  get  all  these  rules  from  the  American  Automobile 
Assn.,  437  Fifth  avenue,  New  York  City,  by  addressing  the 
contest  department. 

2 — The  timing  on  the  Stearns-Knight  motors  models  SK  4 
and  SK  6  are:  inlet  valve  opens  4  degrees  past  top  center, 
inlet  closes  40  degrees  past  bottom  center,  exhaust  opens  60 
degrees  before  bottom  center  and  closes  at  top  center.  The 


magneto  is  set  so  that  full  retard  occurs  on  upper  dead  center. 

3—  The  timing  of  the  Knight  cars  is  very  much  the  same 
as  on  poppet-valve  cars. 

4 —  In  general,  the  timing  for  a  racing  motor  is  advanced 
from  one  to  two  teeth  on  the  timing  gears  ahead  of  touring 
practice.  The  exact  number  of  degrees  of  advance  will  de- 
pend upon  the  make  of  magneto  and  hence  no  definite  rule  can 
be  laid  down  for  this,  but  where  it  is  common  touring  practice 
to  have  the  full  retard  occur  on  upper  center  in  a  racing 
motor,  the  full  retard  position  will  be  advanced  one  or  two 
teeth  on  the  timing  gear. 

5 —  The  arrangement  of  the  oiling  mechanism  is  shown  in 
the  sectional  view  of  the  motor,  Fig.  2.  The  crankcase 
forms  the  oil  reservoir  and  this  is  filled  through  the  breather 
pipe  located  at  the  front  end  of  the  motor.  An  oil  pump  is 
located  at  the  front  end  of  the  eccentric  shaft.  The  oil  in  the 
case  passes  through  a  screen  into  the  pump  and  through  a 
filter  screen  A  through  pipes  leading  to  the  crankshaft  bear- 
ing, pumpshaft  bearing,  chains  and  thence  to  the  connecting- 
rod  bearings  by  means  of  a  drilled  crankshaft.  The  oil  pass- 
ing through  the  crankshaft  feeds  the  connecting-rod  bearing 
and  the  surplus  oil  is  picked  up  by  the  hollow  connecting-rod 
and  delivered  to  the  hollow  gudgeon  pin  that  is  so  drilled  as 
to  deliver  oil  to  the  piston  bosses  and  lubricate  this  bearing. 

The  end  of  the  gudgeon  pin  is  plugged  by  means  of  a  brass 
expanding  patent  washer  that  has  a  small  hole  drilled  in  its 
center;  this  hole  permits  enough  oil  to  pass  through  it  to 
supply  lubrication  for  the  piston.  There  are  also  three  holes 
in  the  lower  part  of  the  connecting-rod  that  allow  enough 
oil  to  escape  to  amply  lubricate  the  sleeves.  In  order  to 
assure  the  operator  that  the  oiling  system  is  working  properly 
at  all  times  there  is  a  gauge  located  on  the  left  side  of  the 
cowlboard  denoting  the  oil  pressure.  This  gauge  should 
read  from  1  to  5  pounds,  approximately,  when  the  throttle 
is  closed,  and  the  motor  is  idling,  or  under  very  light  load, 
and  should  read  from  40  to  60  pounds  when  the  throttle  is 
wide  open  and  the  car  running  at  normal  or  high  speed.  This 
gauge  denotes  the  pressure  of  oil  on  the  main  bearings  and 
it  is  essential  that  the  gauge  read  as  described.  Its  failure 
to  do  this  is  caused  generally  by  a  clogged  screen  and  some- 
times by  a  leak  in  the  pipe  or  connections.  A  leak  on  the 
suction  side  of  the  pump  will  suck  air  and  a  bearing  is  apt 
to  bum  out  unless  this  receives  attention. 


Fig.  2— Sectional   view  of   the    Knight   engine   ae  m«de  by  the 
Stearns  company 
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The  variation  in  pressure  as  shown  on  the  gauge  is  eon- 
trolled  almost  entirely  by  a  by-pass  on  the  main  oil  lead, 
which  is  directly  connected  to  the  throttle  control  mechan- 
ism. This  by-pass  consists  of  a  main  body  and  a  piston  or 
plunger.  A  port  in  this  by-pass  body  registers  with  a  series 
of  holes  in  its  piston  when  the  throttle  is  closed,  or  in  the 
idling  position,  and  permits  the  oil  to  pass  through  freely, 
relieving  the  pressure  on  the  bearings  and  eliminating  the 
possibility  of  smoking. 

An  adjustment  of  this  by-pass  valve  is  furnished  to  regu- 
late the  pressure  in  the  idling  position  of  the  throttle  and  is 
operated  by  a  small  blade  routing  from  the  center  to  right 
or  left.  This  adjustment  is  locked  by  means  of  a  clamp 
bolt.  When  the  throttle  is  opened  the  piston  or  plunger  is 
raised  in  proportion  so  that  the  holes  in  this  plunger  cease 
to  register  with  the  port  in  the  body  and  the  blind  extension 
of  the  plunger  seals  the  port  of  the  by-pass  body.  This  forces 
all  the  oil  through  the  bearings  and  the  pressure  is  then  con- 
trolled by  the  speed  of  the  motor.  A  safety  valve  is  located 
inside  the  crankcase  on  the  main  oil  line  and  is  regulated  at 
the  factory  far  the  maximum  pressure. 

Oil  Reservoir  Could  Not  Have  Been  Filled 

Editor  The  Automobile:— I  have  recently  had  the  motor 
of  my  30  horsepower  Buick  car  overhauled,  new  rings  put  in 
and  a  general  tightening  up.  Also  had  the  oiling  system 
looked  over.  The  garage  men  say  they  ran  the  motor  and 
looked  for  possible  leaks;  took  it  out  and  later  delivered  it  to 
me  and  received  their  money.  I  took  the  car  out  with  one 
gallon  of  oil  in  the  base — 3-4  gallon  puts  it  up  to  the  petcock 
—smoking  well  at  the  exhaust,  and  had  only  gone  about  10 
miles  when  the  motor  began  to  knock.  I  stopped  to  make  an 
examination,  and  found  the  petcock  closed,  hard  to  turn  by- 
hand  and  no  signs  of  a  leak.  I  put  in  another  quart  of  oil 
and  turned  the  engine  over,  but  the  knock  was  still  there.  I 
phoned  the  garage  and  was  towed  in.  The  motor  was  taken 
down  again  and  the  connecting-rod  bearings  were  found  to  be 
burned  out.  The  man  said  that  there  was  but  2  quarts  of  oil 
in  the  base,  including  the  quurt  of  oil  which  I  put  in  when 
I  stopped,  and  that  the  petcock  must  have  been  opened  and 
closed  again. 

What  became  of  the  other  3  quarts  of  oil  inside  of  10  miles? 
If  there  was  only  1  quart  of  oil  in  the  base,  would  not  the 
bearings  get  sufficient  to  prevent  burning? 

What  in  your  opinion,  caused  this  trouble?    The  men  at 
the  garage  say  that  it  was  not  their  fault,  while  I  claim  that 
they  have  failed  to  do  their  work  properly.  Would 
greatly  appreciate  your  opinion  on  this. 

Weehawken,  N.  J.  Geo.  F.  Tittle. 

— It  is  not  quite  certain  from  your  letter  which 
model  you  refer  to  but  presuming  that  you  mean  the 
model  30  which  was  built  during  the  year  1013  this 
model  has  an  oiling  system  such  as  illustrated  in 
Fig.  3,  and  Fig.  4.  A  plunger  pump  draws  oil  from 
a  separate  reservoir  and  forces  it  through  a  sight 
feed  on  the  dash  to  the  center  crankshaft  bearing. 
The  excess  is  thrown 
back  down  the  sides 

lower  half  of  the  crankcase.    The  lower  ends  of  the 
connecting-rods  carry  dippers  which  dip  into  these 
troughs  and  as  the  oil  is  splashed  up  by  the 
it  gradually  works  its  way  forward.  The 
supplies  only  sufficient  oil  to  replace  that  which  is 
lost  during  operation. 

If  you  merely  filled  the  reservoir  without  adding 
any  oil  directly  to  the  crankcase  the  connecting-rod 
bearings  would  not  obtain  sufficient  lubrication  for 
some  time  after  the  motor  was  started  and  it  would 
be  easily  possible  to  burn  out  a  set  of  tight  new  bear- 
ings in  this  manner.  Or,  if  there  was  insufficient  oil 
in  the  crankcase  and  the  stroke  of  the  plunger  pump 


had  been  cut  down  too  much  the  motor  would  soon  use  up 
this  oil  in  the  crankcase  and  would  not  receive  any  from  the 
reservoir. 

However,  since  you  state  the  motor  smoked,  it  was  evident 
that  there  was  sufficient  oil  in  the  crankcase.  With  this 
amount,  certainly  should  run  10  miles  without  giving  trouble. 
On  the  other  hand,  were  any  oil  put  into  the  reservoir  it 
should  be  there  when  the  motor  stopped  if  you  had  only  run 
10  miles,  as  you  state  that  no  leak  was  apparent.  It  would 
be  easily  possible  for  an  inexperienced  driver  to  burn  out 
a  set  of  newly-tightened  connecting-rod  bearings  in  that  dis- 
tance, but  it  is  impossible  to  see  how  he  could  have  gotten 
rid  of  3  quarts  of  oil  in  that  time.  Referring  again  to  the 
illustrations,  you  will  see  that  such  a  thing  is  impossible 
with  this  model 


Cannot  Use  Six  Magneto  for  a  Four 

Editor  The  Automobile:— Please  tell  me  whether  I  can 
use  a  six-cylinder  Gianoli  magneto  for  a  four-cylinder,  four- 
cycle Premier  motor  and  in  what  way  can  I  use  it  with  tha 
best  results? 

Kindly  give  me  a  wiring  diagram  for  that  purpose. 
Clarksburg,  W.  Va.  Birger  Malmqlist. 

—It  is  not  practical  to  use  a  six-cylinder  magneto  for  a 
four-cylinder  car. 

Improper  Gear  Mesh  Causes  Noise 

Editor  The  Automobile:— When  I  run  my  PJ14  Ford  at 
about  20  or  25  miles  per  hour,  it  makes  a  grinding  noise  as 
though  there  is  friction  somewhere  in  the  transmission  sys- 
tem. Above  this  speed,  or  below  it,  the  noise  disappears.  On 
taking  the  rear  axle  apart  I  found  nothing  wrong.  Is  the 
trouble  in  the  transmission  or  in  some  other  part  of  the  car? 
If  so,  how  can  I  remedy  it? 

San  Antonio,  Tex.  Frank  Foster. 

— Improper  meshing  of  the  driveshaft  pinion  and  master 
gear  in  all  probability  is  the  cause  of  a  noise  appearing  in 
the  differential  when  the  machine  is  driven  at  a  speed  of  20 
or  25  miles  an  hour.  If  you  will  have  the  driveshaft  pinion 
and  master  gear  replaced  the  trouble  will  probably  be  im- 
mediately overcome. 

Troubled  by  a  Slipping  Disk  Clutch 

Editor  The  Automobile: — I  have  a  1915  Hupmobile,  lat- 
est model.  I  have  had  trouble  with  slipping  of  the  clutch. 
Have  tried  washing  it  with  kerosene  but  with  no  results. 


ff  from  the  crank  and  drains 
the  case  into  troughs  in  the 
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through  Bulek  30  oil  reservoir 
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Also  had  the  crankcase  taken  off  but  see  no  nuta  to  take  up 
ob  Uke  those  on  the  19 13  model.  Have  tried  both  kinds  of  oil 
but  have  met  -with  no  success.  The  instruction  book  states 
that  there  are  no  adjustments. 

Ambler,  Pa.  L.  E.  Drake. 

—The  causes  of  a  slipping  clutch  on  a  1915  Hupmobile  are 
exactly  the  same  as  those  which  would  cause  any  mutiple 
disk  clutch  to  slip  and  there  is  no  particular  weak  point  in 
the  design  of  this  clutch  which  can  be  picked  out  as  the  cause 
of  the  trouble.  Probably  the  clutch  is  being  held  disengaged 
by  the  sticking  of  the  pedal  shaft  in  its  bearing,  or  other 
members  of  the  operating  mechanism  are  sticking  due  to 
lack  of  lubrication,  thus  not  allowing  the  clutch  to  become 
fully  engaged  when  the  pressure  is  removed  from  the  clutch 
pedal.  If  the  mechanism  is  found  to  be  in  good  shape,  the 
next  cause  would  be  insufficient  pressure  exerted  on  the 
plates.  This  might  be  caused  by  weak  clutch  springs,  or 
springs  that  have  taken  a  permanent  set  after  a  few  thousand 
miles  of  service. 

Automobile  manufacturers  can  test  springs  for  their  ten- 
sion and  while  great  care  is  exercised  in  the  strength  of  the 
steel  wire  which  goes  into  them  and  the  heat  treatment  of 
the  same,  nevertheless  occasionally  springs  will  pass  by  in- 
spection, no  matter  how  rigid,  that  have  not  been  carefully 
heat  treated  and  after  some  little  service  they  will  make  a 
permanent  set  and  fail  to  exert  sufficient  pressure  on  the 
plate  to  transmit  the  power. 

The  third,  and  most  likely  cause  in  the  Hupmobile,  is  dirty 
and  gummed  plates  due  to  neglecting  to  change  the  lubricat- 
ing oil  in  the  motor. 
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chauffeur  in  the  state  registered  upon  the  books  of  the  state 
authorities  and  upon  those  of  the  county  clerk  in  the  county 
of  which  the  applicant  is  a  resident.  You  will  be  provided 
with  a  badge  after  you  have  secured  your  license  which  must 
be  worn  in  a  conspicuous  place  at  all  times  when  you  are 
driving  a  vehicle  for  hire. 

Savage  Car  Not  Manufactured 

Editor  The  Automobile: — Could  you  tell  us  where  the 
Savage  car  is  made? 

Oshkosh,  Wis.  IMPERIAL  MOTOR  CAR  CO. 

— The  Savage  car  is  not  manufactured.  The  originators 
of  the  company  were  not  long  ago  arrested  for  conspiracy  to 
defraud  through  the  mails  and  although  they  were  not  con- 
victed, the  idea  of  manufacturing  the  car  has  been  abandoned. 


Needs  License  to  Be  a  Chauffeur 

Editor  The  Automobile:— If  I  own  and  operate  my  own 
car  for  hire,  and  have  my  state  license,  do  I  have  to  get 
a  chauffeur's  license? 

Xcoga,  111.  A.  Reader. 

— Your  license  to  be  a  chauffeur  is  entirely  independent 
from  the  registration  of  the  car.  In  order  to  be  licensed 
to  carry  on  the  business  of  a  chauffeur,  you  will  have  to  pay 
a  separate  fee  and  have  a  regular  chauffeur's  license  which 
includes  a  distinguishing  number  or  mark  which  is  assigned 
to  you.  To  secure  the  license,  you  must  pass  an  examination 
held  at  a  point  which  is  named  by  the  secretary  of  state  and 
when  your  application  is  sent  in  it  is  accompanied  by  the 
fee  and  your  photograph  in  accordance  with  the  regulations 
printed  on  the  blank.    Thp  nim  of  thi*  lnw  i«  tn  hnv«  ev<ry 


Wants  Information  on  W.  E.  Laboratories 

Editor  The  Automobile: — The  Western  Electrical  Labo- 
ratories, Des  Moines,  la.,  during  January  of  this  year  sent 
out  a  circular  letter  announcing  that  they  were  making  blue- 
prints of  every  Delco  system  since  1912  to  1915  types  that 
the  Delco  people  were  putting  out.  I  wrote  them  in  regard 
to  this  and  the  letters  were  returned  marked  unclaimed. 
They  failed  to  put  their  street  address  on  their  letter.  Can 
any  reader  of  The  Automobile  give  any  information  about 
them? 

Coalinga,  Cal.  F.  K.  Heinzen. 

— The  Automobile  has  no  record  of  the  Western  Electrical 
Laboratories  of  Des  Moines,  but  probably  some  of  our  readers 
in  that  territory  are  acquainted  with  this  organization  and 
will  give  information  concerning  it. 


Mulford's  Lozier  Was  a  Four-Cylinder 

Editor  The  Automobile: — Will  you  kindly  advise  me 
whether  or  not  the  Lozier  car  driven  by  Ralph  Mulford  in  the 
1911  Indianapolis  race  was  a  four-  or  a  six-cylinder  car? 

2 — Is  there  an  agency  in  this  country  for  the  Hispano- 
Suiza  car? 

Cleveland,  O.  R.  Merrian. 

—The  Lozier  driven  by  Ralph  Mulford  in  the  1911  Indian- 
apolis  race  was  a  four-cylinder  car,  although  the  race  was 
won  by  a  Marmon  six. 

2 — There  is  no  agency  in  this  country  for  the  Hispano- 
Suiza  ear. 


Fig.  «—  Longitudinal  lection  through  the  Buick  30  cr«nkes»e  .howlng  oiling  ayitem 
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Ungenerous  Spring  Capacity,  Useless 
Spring  Movements  and  Horizontal 
Rigidity  Chief  Faults  to 
Be  Remedied 

(The  Improvement  of  Spring  Systems — XIV) 

By  m.  c.  K. 


WITH  the  advent  of  the  "silly  season."  during  which 
the  magnetism  of  theory  seems  neutralized  by  the 
attractions  of  outdoors,  and  with  the  stirring  events 
of  the  world  tending  likewise  to  distract  the  mind  from 
the  tame  technical  upbuilding  of  comfort,  safety  and  economy 
for  motor  vehicle  users,  there  will  be  a  pause  in  this  series 
of  articles  after  the  present  issue,  the  thread  to  be  picked  up 
later,  D.V.,  as  soon  as  the  writer  shall  have  gathered  a  set 
of  graphic  records  of  the  effects  of  road  shocks  to  illustrate 
his  conclusions,  especially  those  points  which  mere  theoriz- 
ing leaves  in  doubt  on  account  of  the  complication  of  spring 
action  with  the  action  of  more  or  less  elastic  tires  whose 
physical  properties  are  indeterminate  or  unknown.  These 
points,  as  some  readers  are  aware,  relate  mainly  to  the 
question  what  the  exact  movements  and  shock  forces  of 
vehicle  bodies  and  running-gears  must  be  and  are  under  a 
number  of  different  and  representative  road  and  vehicle  con- 
ditions when  a  spring  suspension  of  suitable  flexibility  and 
working  capacity  is  supplemented  with  a  device,  such  as  the 
"bob  check"  briefly  described  in  articles  XI  and  XII,  which 
returns  the  spring  elements  to  their  equilibrium  after  each 
shock  with  a  minimum  of  delay — the  delay,  or  moderation 
of  the  checking  action,  being  subject  to  regulation  through 
adjustment  of  the  device.  It  is  known  that  these  movements 
and  shocks  are  frequently  disagreeable  and  destructive  with 
only  the  average  spring  suspension  to  tone  them  down  and 
that  the  unsystematic  search  for  improvement  through  scat- 
tered individual  efforts  is  leading  to  a  costly  and  wasteful 
diversification  in  construction  which  must  sooner  or  later  be 
stopped,  under  the  compulsion  of  competition,  while  at  pres- 
ent the  burden  of  finding  a  suitable  solution  of  the  difficulties 
for  each  vehicle  rests  very  largely  on  its  owner,  the  manu- 
facturer supplying  only  a  plain  leaf  spring  suspension. 

Two  Compromise  Methods 

The  method  which  has  been  developed  in  practice  to  meet 
this  situation  has  in  the  past  few  years  passed  from  one 
stage  to  another.  At  first,  the  aim  was  usually  to  make 
springs  flexible  enough  and  to  help  them  sustain  shocks  by 
means  of  shock  dampers  or  absorbers  of  different  sort  and 
value,  none  of  them  load-sustaining.  For  the  higher-priced 
cars  this  still  remains  the  rule,  and  the  most  ambitious 
makers  provide  springs  so  large  that,  in  conjunction  with 
bumpers  and  rebound  straps,  the  equipment  meets  most  re- 
quirements, excepting  overload  capacity.  But  the  general 
industrial  tendency  has  during  the  last  2-3  years  turned 
toward  supplying  the  market  with  a  great  variety  of  so- 
cnlled  shock  absorbers  which  are  in  reality  auxiliary  coil 
springs  and  whose  main  function  is  that  of  supplying  the 
flexibility  which  the  original  spring  equipment  is  lacking. 
As  compared  with  the  first  method  there  is  a  saving  both  in 
the  cust  of  the  springs  and  in  that  of  the  devices,  and  the 
development  is  logical  enough,  so  far  as  it  goes,  for  cars 


not  intended  to  be  driven  at  high  speed  or  on  rough 
that  is,  for  a  modicum  of  comfort  and  safety.  The  mobility 
or  rapid  oscillation  of  an  unfettered  coil  spring  is  also  looked 
upon  as  desirable,  to  enable  the  car  to  glide  over  the  small 
inequalities  of  good  roads  without  vibration  or  wavy  motion 
of  the  car  body,  but  no  data  have  been  brought  out  to 
uphold  very  decidedly  this  contention,  which  amount*  to  a 
claim  that  the  action  of  a  short  and  stiff  leaf  spring  plus 
an  auxiliary  coil  spring  is  superior  to  that  of  a  leaf  spring 
of  equivalent  flexibility.  In  some  instances  the  coil  springs 
are  in  fact  made  to  operate  with  considerable  friction  to 
slow  up  their  oscillations. 

What  Li  "Good  Enough"? 

(The  writer  is  told,  occasionally,  that  nobody  suffers  in- 
tensely for  lack  of  spring  improvements  and  that  the  whole 
development  will  take  care  of  itself  very  nicely;  "all  people 
have  to  do  is  to  drive  with  care  and  moderation,  and  they 
can  then  get  along  with  what  they  have  without  any  further 
innovations  and  without  being  told  that  something  more  per- 
fect is  possible,  much  less  having  it  pointed  out  to  them  with 
fervor."  The  answer  is,  perhaps,  that  an  improvement 
should  in  fact  have  economical  force  to  fit  itself  into  a  devel- 
opment without  destroying  acceptable  existing  values,  be- 
ing adopted  first  where  it  proves  itself  most  needed  or  de- 
sired— as  the  motor  vehicle  itself  has  done — and  that  there  is 
an  abundant  opening  for  an  improved  spring  system  in  the 
thousands  of  pleasure  cars  and  commercial  vehicles  which 
are  built  on  new  designs  every  year,  designs  in  which 
can  be  made  for  improvement  with  economy  for  the 
as  well  as  for  the  prospective  users  of  the  vehicles.) 

Limited  Virtues 

The  useful  coil  spring  stroke  is  rarely  more  than  IV*  inch 
and  cannot  be  longer  when  the  coil  is  applied  at  one  end  of 
a  half -elliptic.  This  range  makes  %  inch  for  the  axle,  and 
if  the  leaf  spring  is  twice  as  stiff,  hereto  comes  a  simul- 
taneous leaf  spring  compression  of  \  inch,  making  the 
total  range  for  which  additional  flexibility  is  gained  14 
inch,  or  the  same  as  the  coil  spring  stroke  alone.  For  crosi 
springs  the  device  is  more  effective,  giving  the  benefit  of  its 
full  stroke  plus  that  of  the  leaf  spring.  Correctly  mounted 
(under  forced  tension  equal  to  minimum  load)  the  coil  spring 
reduces  the  rebound,  and  not  a  few  of  them  are  so  mounted, 
but  for  overloads  they  increase  the  rebound.  In  all  case» 
practical  difficulties  have  to  be  overcome  to  make  the  attach- 
ments strong  enough  and  wear-enduring  as  well  as  rigid 
laterally,  and,  as  the  load  must  be  carried  on  the  auxiliary 
springs,  these  must  be  wound  very  openly  and  they  must 
be  very  accurately  calculated,  made  and  heat-treated  in  order 
to  have  a  predetermined  range  of  action  after  being  com- 
pressed by  the  static  load.  Their  possible  range  scarcely 
renders  it  practicable  to  have  the  auxiliary  springs  useful 
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for  carrying  the  normal  full  load  as  well  as  the  empty 
vehicle  with  the  desirable  flexibility,  except  in  vehicles  whose 
load  is  only  a  small  percentage  of  the  vehicle  weight.  The 
application  to  commercial  vehicles  is  therefore  limited,  and 
in  the  application  to  pleasure  cars  the  drawback  remains 
that  the  other  end  of  the  leaf  spring  action— that  relating 
to  overloads  and  severe  shocks— is  not  affected  by  them,  so 
that  the  leaf  springs,  to  take  care  of  these  extremes,  must 
still  be  made  relatively  long  and  heavy  with  a  considerable 
range  of  stroke  of  their  own  or  else  must  be  supplemented 
by  overload  springs,  while  the  need  of  real  shock  absorber 
or  spring  damper  action  also  remains  nearly  the  same  as  if 
the  auxiliary  springs  were  not  employed. 

Compromise  and  Multiplicity 

Auxiliary  coil  springs,  after  some  wear  has  taken  place, 
usually  result  in  a  certain  lateral  looseness  in  the  suspen- 
sion against  which  special  precautions  must  he  adopted, 
and  in  those  cases  a  spring  damper  of  such  construction  as 
to  neutralize  the  looseness  is  found  preferable  over  other 
dampers  which  do  not  possess  that  feature.  The  choice  of 
a  damper  is  also  affected  by  the  leaf  spring  dimensions,  as 
these  may  be  selected  with  main  reference  to  comfort  in  ordi- 
nary travel  on  ordinary  roads  or  with  main  reference  to 
safety  at  high  speed  and  on  wretched  roads.  On  the  whole, 
so  long  as  compromises  are  the  rule  and  can  be  made  in  one 
or  another  direction,  the  development  runs  irresistibly  to- 
ward a  great  multiplicity  of  forms  and  manufacture  in 
spring  devices,  and  the  perplexed  owner,  to  whom  the  final 
decision  in  his  own  case  is  left,  with  a  few  adjustments 
thrown  into  the  bargain  for  him  to  attend  to,  arrives  even- 
tually at  the  conclusion  that,  pending  the  coming  of  better 
things  which  the  car  manufacturer  will  provide  of  his  own 
accord,  he  can  get  along  without  any  spring  accessories  if 
he  drives  carefully  and  uses  oversize  tires,  under-inflated, 
paying  the  bills  as  cheerfully  as  he  may. 

An  Overworked  Advantage 

With  regard  to  his  commercial  vehicles  whose  suspension  is 
far  more  imperfect — on  account  of  large  load  variations,  un- 
mitigated horizontal  shocks  and  the  greater  emphasis  on  econ- 
omy in  their  construction,  especially  in  their  spring  dimensions 
and  quality — he  consoles  himself  with  the  fact  that  these 
badly  sprung  vehicles,  despite  the  vibrations  and  the  rough 
jolts  which  they  deal  to  drivers  and  loads  and  to  their  own 
structures,  pay  handsomely  for  themselves,  all  repair  bills 
included,  through  one  factor  alone,  which  is  the  extension 
of  business  zone  and  business  volume  made  possible  by  them, 
and  which  could  not  be  accomplished  by  any  other  means  at 
common  disposal  or  representing  a  comparable  investment. 
Perhaps  he  also  observes  that  it  is  only  in  those  lines  of  busi- 
ness in  which  a  long  radius  for  the  transportation  work 
serves  decidedly  to  extend  business  volume  that  the  economy 
or  profit  in  using  motor  vehicles  is  undisputed,  but  in  this 
observation  he  is  less  interested  than  the  members  of  the 
motor  vehicle  industry,  and  these  are  slowly  beginning  to 
realize  that  the  upkeep  expense,  which  is  the  only  thing  that 
limits  the  sale  of  commercial  motor  vehicles,  is  decided  in 
greater  degree  by  the  quality  of  the  spring  suspension  than 
by  that  of  the  roads.  A  bad  road  jolts  sense  into  the  driver, 
but  a  bad  spring  suspension  shakes  it  out  of  him. 

What  Improvements  Pay  Beat? 

The  "volume  of  business"  has  carried  the  motor  truck 
business  over  many  pitfalls,  and  now  a  war  in  which  econ- 
omy is  not  scrutinized  is  an  additional  lucky  factor  for  the 
moment,  but  eventually  the  economical  question  is  one  of 
motor  truck  against  motor  truck  or  against  horses  for  the 
short  haul  as  well  as  for  the  long  one,  for  the  rough  one  as 
well  as  for  that  over  smooth  and  hard  roads,  and,  then,  the 
economical  shortcoming  which  it  will  pay  best  to  remedy  is 


the  one  which  is  most  universal  and  yet  least  recognized  and 
the  remedying  of  which  will  appeal  most  directly — through 
the  senses  and  through  the  repair  bills — to  the  drivers  and 
owners.  It  happens  that  the  spring  system  is  also  the  fea- 
ture in  construction  of  which  the  faults  can  most  readily  be 
pointed  out  and  that  these  very  definite  faults  can  be  re- 
moved without  any  other  difficulty  than  the  mental  one  of 
parting  with  a  few  accustomed  notions  and  without  in- 
creased cost  of  vehicle  production.  From  certain  communi- 
cations from  readers,  however,  it  is  learned  that  the  lines  of 
reasoning  followed  in  previous  articles  is  looked  upon,  here 
and  there,  as  being  theoretical  and  therefore  inconclusive- 
more  so  than  vague  generalizations  at  the  fringe  of  the  sub- 
ject— yet  it  is  generally  admitted  that  it  should  be  possible 
and  practicable  to  improve  present  results  and  reduce  up- 
keep cost.  With  a  view  to  these  opinions  some  general  and 
informal  remarks  may  be  in  order,  to  summarize  in  a  fashion 
the  reasoning  previously  presented. 

Handicapped  Accessor}'  Designers 

If  a  system  of  construction  has  faults,  or  features  which 
plainly  counteract  its  purpose,  the  rational  way  to  improve- 
ment is  to  remove  these  faults  first  and  strive  for  further 
refinements  afterwards.  This  can  perhaps  be  taken  for 
granted.  The  first  natural  question  is  therefore:  "What  is 
the  fault  of  the  present  spring  system?"  The  general  an- 
swer is:  "It  is  a  stingy  system.  It  does  not  give  enough. 
It  is  a  system  for  horse  vehicles.  The  users  cannot  improve 
it  radically  by  means  of  accessories,  because  there  is  not 
enoMgh  spring  in  it  to  begin  with,  for  the  work  motor  vehi- 
cles must  do."  Accessory  devices  are  handicapped  by  having 
to  supply  the  missing  spring  capacity,  in  some  form  of  fric- 
tion, as  well  as  providing  the  regulation  of  movements.  This 
combination  of  purposes  does  not  work  out  for  all  cases.  It 
would  be  a  miracle  if  it  did,  as  the  shocks  and  the  movements 

sary. 

Generous  with  One  Hand  Only 

Anent  the  stint.  In  the  matter  of  power,  the  user  needs  3 
or  4  horsepowers  for  his  average  work,  and  the  automobile 
industry  gives  him  20  to  40,  so  that  he  may  climb  hills  at 
any  speed  he  wants  and  may  have  ample  chances  for  pulling 
his  truck  load  out  of  the  mire.  A  single-cylinder  motor 
would  do  the  work,  but  the  industry  gives  him  4,  6,  8  and  12 
cylinders.  Where  material  strength  is  involved  he  generally 
gets  an  ample  factor  of  safety.  He  does  not  like  vibration 
or  noise;  the  industry  gives  him  a  vehicle  as  silent  as  a  cat 
in  daytime  and  one  on  which  a  pencil  can  stand  upright 
while  the  motor  is  running.  In  all  things  he  gets  the  good 
measure  appropriate  for  the  generous  part  which  motor 
vehicles  are  to  take  in  the  scheme  of  the  world.  Only  the 
spring  suspension  is  stinted,  being  best  fit  for  standing  still 
with,  but  for  the  air  tires;  witness  the  thumping  and  rum- 
bling of  any  ordinary  motor  truck,  loaded  or  unloaded,  on 
asphalt.  The  system  is  calculated  for  static  loads,  yet  meant 
for  a  vehicle  whose  shock  loads  are  the  important  ones.  It 
has  to  have  bumpers  to  prevent  collapse,  if  it  is  made  for 
comfort.  It  has  a  4-inch  stroke  though  one  of  8  or  9  inches 
is  wanted  two  or  three  times  a  week,  if  it  is  made  mainly 
for  protection.  It  has  to  have  flexibility  added  at  one  end 
and  reinforcements  at  the  other,  if  the  compromise  is  made 
in  favor  of  the  middle  range.  It  is  intrinsically  fit  for  its 
average  work  only,  with  scarcely  a  smidge  to  spare  for 
emergencies.  The  devices  added  to  it,  usually  by  the  vehicle 
owner,  to  enable  it  to  withstand  these  very  normal  emer- 
gencies, may  save  the  integrity  of  the  spring  but  they  do  not 
make  it  perform  additional  spring  service;  that  is,  they  ab- 
sorb some  shock  forces  but  hot  so  dependably  as  could  be 
done  if  the  spring  were  built  for  the  emergency,  nor  so  rap- 
ioly  as  to  get  it  ready  for  a  fresh  shock  the  next  moment. 
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With  an  abundance  of  spring  to  start  with  it  would  still  be 
advisable  to  use  an  auxiliary  device  for  regulation  and  lim- 
iting of  movement*,  but  there  would  be  enough  spring  left 
for  the  fresh  shock  even  if  the  spring  were  not  fully  restored 
to  its  best  position  when  it  occurred. 

These  difficulties  are  too  complicated  for  vehicle  users  to 


cop> 


with. 


First  Thing  to  Do 

If  this  view  is  correct,  essentially,  the  first  thing  to  do  Is 
to  provide  more  spring,  and,  as  a  spring  of  great  flexibility 
is  slow  and  wasteful  of  movement  for  severe  shocks,  while 
one  rigid  enough  for  the  latter  is  inefficient  for  light  shocks, 
the  additional  spring  capacity  should  be  attuned  to  meet  both 
conditions.  It  should  economize  movement  and  time  by  be- 
ing arranged  to  take  light  shocks  easily  and  sharp  ones 
stoutly;  it  should  have  progressive  resistance  to  flexion. 

I'seless  Movements 

The  next  thing  to  do  is  to  remove  the  most  conspicuously 
irrational  feature  from  the  ordinary  spring,  which  is  its 
continued  oscillation  after  each  of  its  working  movements. 
These  reciprocations  of  springs  and  of  vehicle  bodies  have 
been  associated  with  spring  work  and  spring  duty  so  long 
that  the  great  lay  mentality,  whose  hesitations  thicken  the 
flow  of  thought  in  everybody,  shrinks  from  any  radical  in- 
terference with  them,  and  ascribes  mystic  virtues  to  them. 
Vet  it  is  well  known  that  a  perfectly  good  spring  cuts  down 
its  series  of  oscillations  to  a  single  stroke  when  it  has  no 
static  load  to  keep  it  moving.  It  is  also  plain  that  the  force 
required  for  stopping  the  spring  from  wasting  its  working- 
time  on  useless  bobbing  cannot  be  greater  than,  or  us  grout 
as,  that  of  the  shock  which  produced  the  first  compression, 
and  that  it  should  be  possible  to  get  it  back  from  the  com- 
pression to  equilibrium  in  the  same  short  time  it  took  to  com- 
press it  (which  was  the  time  it  took  the  vehicle  to  pass  over 
the  rond  obstacle)  without  experiencing  more  shock  from 
this  action  than  from  the  shock  itself,  or  quite  as  much.  And 
it  is  known  that  with  a  spring  of  suitable  flexibility  the 
shocks  that  are  felt  disagreeably  are  not  those  sustained  when 
an  obstacle  is  struck  with  the  spring  in  equilibrium  (the 
first  obstacle  after  a  smooth  stretch  of  road)  but  those 
which  follow  and  are  received  by  a  spring  already  com- 
pressed through  continuance  of  oscillation  or  already  in  a 
motion  that  prevents  it  from  offering  a  gradually  increasing 
resistance  to  the  fresh  impact.  It  is  a  clear  inference  that 
best  all-around  results  must  be  obtained  by  shocklessly  and 
rapidly  stopping  the  rebound  of  a  spring  at  the  point  of 
its  static  equilibrium,  provided  the  spring  in  itself  has  a  full- 
fledged  capacity  for  absorbing  any  shock  received  by  it  in  this 
position. 

The  same  result  is  arrived  at  by  considering  the  move- 
ments of  the  vehicle  body  rather  than  the  shock  forces. 
These  movements  are  exemplified  in  the  great  upward  thrust 
given  to  the  vehicle  body  when  the  running-gear  strikes  an 
separating  one  road  level  from  another  A  to  5  inches 
As  the  wheels  cannot  get  further  downward  than 
the  new  level  permits,  the  spring  rebound  takes  effect  up- 
wardly, as  everybody  knows,  and  the  inertia  of  the  body 
carries  the  spring  extension,  beyond  the  equilibrium,  to  an 
extreme.  But  the  self-contained  checking  device  which  pre- 
vents body  and  axle  from  separating  beyond  this  limit,  un- 
less very  slowly,  while  retarding  the  rebound  from  its  start 
as  much  as  practicable  for  the  class  of  vehicle  in  question, 
changes  the  sudden  thrust  to  a  gradual  rise,  as  desired. 

Preparedness  for  Shock 

Under  all  conceivable  road  conditions  the  absolute  stop- 
ping of  oscillations,  by  sufficient  resistance  applied  during 
the  spring's  return  from  compression  to  the  position  of 
static  equilibrium,  supplies  the  rational  condition  of  pre- 
paredness for  all  eventualities  of  the  road.    While  it  does 


not  necessarily  reduce  every  shock  to  its  minimum  of  shock 
effect  or  suddenness,  it  strikes  the  best  average  in  this  re- 
spect, and  this  is  the  point  of  importance  where  it  is  the 
extremes  that  must  be  avoided.  The  softness  of  the  cush- 
ioning, on  the  other  hand,  must  be  provided  by  having  great 
capacity  and  range — carrying-power  as  well  as  flexibility, 
or  what  in  previous  articles  has  been  designated  as  "dy- 
namic flexibility"— in  the  combination  of  leaf  spring  and 
air  spring. 

The  Best  Leaf  Springs  Alone  Will  Do 

If  it  were  not  desirable  to  provide  a  suspension  able  to 
take  care  of  large  load  variations,  as  can  best  be  done  by- 
means  of  a  system  giving  decreasing  flexibility  for  increas- 
ing loads  and  shocks,  the  necessary  capacity  and  range 
could  in  most  cases  be  supplied  through  leaf  springs  alone, 
without  getting  to  unwieldy  dimensions  and  too-slow  action, 
by  taking  up  the  almost  discarded  full-elliptic  (which  more- 
over could  be  made  progressive  by  a  suitable  modern  de- 
velopment of  the  old  scheme  of  a  Cupid's-bow  curvature) 
or  by  double  half-elliptics  with  many  broad  and  thin  leaves. 
A  step  in  this  direction  is  taken,  for  example,  by  the  large 
Express  companies,  who  find  it  the  best  plan  to  shoulder 
the  expense  of  having  broad  and  rather  thin-leaved  half- 
elliptics  made  of  high-priced  alloy  steels— giving  increased 
safe  flexion  for  a  given  length — but  dare  not  go  far  enough 
in  flexibility  for  two  reasons;  one  being  that  the  vehicles  do 
not  allow  the  range  of  action  for  utilizing  such  increased 
flexibility  and  the  other  that  they  have  not  so  far  suc- 
ceeded in  finding  the  proper  and  durable  device  absolutely 
necessary  for  regulating  large  oscillations. 

Considerations  of  the  same  nature  account  for  the  fact 
that  it  is  customary  to  accept  a  more  restricted  range  of 
spring  action  for  heavy  than  for  light  vehicles,  although 
everybody  of  course  admits  that  there  is  the  same  need  of 
range  of  movement  for  gradually  absorbing  a  shock  in  both 
classes  of  vehicles. 

Properties  of  Air  Springs  under  Control 

While  the  manner  of  applying  a  combination  of  a  leaf 
spring  with  an  air  spring,  to  provide  a  radical  and  econom- 
ical remedy  for  the  difficulties  mentioned,  may  be  subject 
to  a  thousand  variations,  the  principle  of  utilizing  this  com- 
bination is  clear  and  widely  understood.  The  volume  of  air 
used,  its  tension  and  the  mechanical  arrangement  by  which 
a  sliding  scale  of  axle  lifts  produces  a  different  sliding 
of  compressions  of  the  air— and  therefore  different 
ances— are  the  factors  which  can  be  manipulated  to 
desirable  results.  Here,  as  in  the  case  of  unaided  leaf 
springs  of  unusually  large  working-capacity,  the  difficulties 
which  have  been  experienced  in  the  past  have  depended 
mainly  upon  failure  to  realize  the  need  of  a  suitable  check- 
ing action  for  the  rebound  and  for  regulating  the  rapidity 
of  oscillation,  while  appropriate  and  dependable  means  for 
obviating  leakage  of  the  air  have  also  been  missing.  The 
system  of  maintaining  the  air  pressure  by  a  constant  pump- 
ing action,  as  done  with  the  Westinghouse  system  of  air 
springs  for  vehicles,  has  now  been  proved  adequate  for 
overcoming  this  practical  objection,  and  the  diaphragm  sys- 
tem—as it  is  termed  in  other  lines— for  operating  a  liquid 
piston  against  air  imprisoned  in  a  completely  impervious 
metallic  container,  as  outlined  in  these  articles  before,  is  so 
close  a  parallel  to  methods  used  for  vacuum  pumps  and  in 
other  industrial  applications  that  no  question  of  its  sound- 
ness can  arise,  but  only  that  of  fitting  an  air  spring  of  this 
nature  into  a  vehicle  frame  in  an  acceptable  manner.  The 
road  to  fundamental  improvement  is  thus  clear.  It 
only  to  be  traveled. 

Possibilities  for  Racing  Cars 

To  go  still  farther  in  the  arrangements  anc 
for  example,  to  utilize  each  road  shock  for  propulsion,  as 


Digitized  by  Google 


June  S,  191S 


THE  AUTOMOBILE 


993 


may  be  done,  would  be  to  go  beyond  the  funda- 
mentals and  into  special  refinements.  The  combination  of 
a  leaf  spring  and  an  air  spring  supplies,  however,  a  pos- 
sibility in  this  direction — which  might  be  useful  for  racing 
cars — as  pressure  on  the  air  spring  could  be  applied  pro- 
pulsively,  if  desired. 

Horizontal  Shock  Absorption  and  Vibration 

But,  aside  from  (1)  stinted  working-capacity  and  (2) 
continued  oscillation,  there  is  a  third  fundamental  short- 
coming in  ordinary  springing  to  be  remedied.  This  is  (3) 
rigidity  to  the  horizontal  component  of  shock  forces.  The 
spring  system  should  be  arranged  to  work  in  the  required 
direction.  In  this  respect  cantilever  springs  and  the  pro- 
posed "rocker"  springs  furnish  a  partial  solution;  at  least 
an  improvement.  In  combination  with  air  tires  it  is  prob- 
ably sufficient  for  all  present  practical  purposes  in  con- 
nection with  pleasure  cars.  And  for  heavy  vehicles  with 
relatively  unelastic  tires  the  "composite  wheel,"  affording 
a  yielding  movement  in  its  own  plane,  yet  not  affecting  the 
axle,  is  strongly  suggested— so  much  more  as  it  obviates 
most  of  the  operative  troubles  connected  with  traction  on 
difficult  road  surfaces,  with  starting  of  heavy  loads  and  with 
clutches  and  differentials — while  the  development  of  a  non- 
vibrating  fibrous  material  for  the  central  disks  of  such 
wheels,  as  well  as  for  other  truck  wheels,  represents  one  of 
the  attractive  additional  possibilities;  on  which  enterpris- 
ing manufacturers  are  already  working,  seconded  by  a  host 
of  inventive  experimenters  with  plastic  materials.  A  more 
remote  practical  chance  of  the  same  general  nature  lies  in 
the  devising  of  a  tire  material  giving  a  minimum  of  flexion 
under  static  load,  yet  more  yielding  to  shocks  and  less 
bounding  than  solid  rubber  (so  as  to  confine  shocks  to  the 
running-gear  if  the  spring  suspension  is  right) ;  having  in 
fact  just  enough  resiliency  to  recover  its  shape  slowly  after 
a  flexion. 


The  two  materials  last 


are  frankly  the  prod- 


ucts only  of  industrial  dreamland,  as  yet,  so  far  as  their 
use  in  the  automobile  industry  is  concerned,  but  the  rest 
of  the  required  improvements  are  plainly  within  reach,  and 
their  conception  is  based,  not  primarily  on  abstruse  theoriz- 
ing or  figuring,  but  simply  on  the  self-evident  desirability 
of  removing  those  three  main  shortcomings  in  present-day 
springing  which  all  can  observe.  The  theoretical  consider- 
ations which  have  been  brought  out  in  the  preceding  ar- 
ticles have  served  mostly  to  bring  under  the  reader's  mental 
debate  the  whole  complexity  of  factors  which  should  in- 
fluence reasoning  and  construction. 

Sponge  Rubber  with  Nitrogen  Under 
Tension  for  Filling  Tires 

SHORTAGE  of  rubber  has  interrupted  German  experi- 
ments to  determine  the  durability  of  a  new  substitute 
for  air  in  tires.  The  substance  is  called  Schaum-Kuuturhuk, 
which  would  correspond  to  foam  rubber  or  sponge  rubber, 
and  is  produced  by  placing  raw  rubber  in  a  steel  container 
and  heating  it.  At  an  intermediate  temperature,  when  the 
rubber  is  soft  and  sticky,  nitrogen  gas  is  pressed  into  the 
form  under  a  tension  of  400  atmospheres,  under  which  pres- 
sure a  large  percentage  of  it  is  dissolved  in  the  rubber.  The 
heating  goes  on  until  the  rubber  with  the  nitrogen  is  vul- 
canized—and the  vulcanization  is  the  feature  that 
durability  for  the  finished  product— whereafter  the 
is  partially  released  and  the  nitrogen  returns  to  its  free  state 
as  a  gas  which  is  capsuled  in  millions  of  minute  blisters  in 
the  rubber,  the  pressure  remaining  8  to  10  atmospheres.  In 
this  form  the  substance  is  pressed  directly  into  tire  casings. 
Its  heat  conductivity  is  very  small  and  the  specific  gravity 
varies  from  0.1  to  0.4  (the  large  variation  indicating  a  re- 
maining imperfection  in  the  process),  and  the  original  amount 
of  rubber  is  swelled  to  five  times  its  volume. — From  Automo- 
bil-Rundnrhnu,  April,  1915. 


A  New  Overland  Four — Price  Lower 

(Continued  from  page  981) 


Brakes  are  operated  in  drums  of  2  1-4-inch  face  width,  and 
the  expanding  emergency  set  acts  upon  the  inner  side  of  the 
drum  with  a  diameter  of  13  inches,  with  the  service  contract- 
ing set  having  a  working  diameter  of  13  3-8  inches. 

Rear  springs  are  three-quarter  elliptic  and  hung  under 
the  axle.  They  are  47  inches  long  with  a  width  of  1  3-4 
inches. 

A  demonstration  run  in  the  new  Overland  revealed  to  The 
Automobile  representative  that  the  car  is  a  highly-developed 
example  of  low-priced  machines.  The  roomy  roadster  model 
was  used,  the  seats  being  low  and  of  the  proper  angle  to  fit 


the  back.  In  driving  the  car,  the  convenience  of  the  ac- 
celerator pedal  is  specially  noticeable  in  that  it  extends  for- 
ward between  the  clutch  and  brake  pedals,  and  does  not  re- 
quire any  stretching  to  reach  it.  Several  tests  of  the  ability 
of  the  starter  to  take  care  of  itself  under  extreme  conditions 
were  made,  and  it  was  very  evident  that  no  harm  could  come 
to  it  through  attempting  to  throw  its  gear  into  mesh  when 
the  engine  was  running.  The  cloth  upholstery  is  very  com- 
fortable especially  when  going  at  a  good  speed  and  does 
prevent  slipping.  The  motor  handles  the  car  in  excellent 
shape  and  has  ample  pulling  power  in  rough  going. 


Larger  Motor  in  1916  Hup  mobile 

(Continued  from  paye  985) 


shock.  Little  things  which  make  for  completeness  are  the 
provision  of  leather  backing  to  the  front  seats— thus  lining 
the  whole  tonneau  with  leather — and  the  supply  of  a  soft 
lonneau  carpet.  On  the  six-passenger  touring  car,  and  in 
the  limousine,  there  are  folding  seats  of  a  rather  larger  size 
than  is  customary  on  cars  of  medium  price.  The  top  is  a 
mohair  one-person  type  and  has  Collins  curtains  that  are 
easy  to  put  up  from  inside. 

New  Pattern  of  Windshield 

The  new  style  of  windshield  in  which  the  upper  glass  over- 
laps the  lower  is  a  feature  of  the  Hupmobile  equipment  and 


makes  for  great  comfort  in  wet  weather,  since  it  gives  a  well- 
protected  driving  view  when  slightly  raised.  Also  in  hot 
weather,  it  can  be  raised  just  a  little  to  admit  a  strong  ven- 
tilating draft  without  withdrawing  the  protection  to  the 
eyes. 

The  standard  color  of  the  1916  Hupmobiles  is  a  fairly 
dark  shade  of  blue  which  goes  very  well  with  the  black  run- 
ning gear  and  mudguards,  and  with  the  cinnabar  red  wheels. 
Prices  for  the  coming  season  are:  Five-passenger  touring 
car,  $1,085;  seven-passenger  touring  car,  $1,225;  all-year 
touring  car.  $1,185;  roadster,  $1,085;  limousine,  $2,365; 
sedan;  $1,365;  and  coupe,  $1,165. 
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New  J.  M.  Shock  Absorber 

AN  improved  type  of  shock  ab- 
sorber has  been  brought  out  by 
the  J.  M.  company  under  the 
model  number  of  Z-2.  It  is  of  unique 
construction  in  that  all  the  wear  is  taken 
upon  a  single  bushing  of  Non-Gran 
bronze  and  since  this  can  be  replaced  at 
a  very  slight  cost  should  it  wear  out  the 
shock  absorber  is  given  an  unlimited  life 
with  an  upkeep  expense  of  practically 
nothing.  Since  the  shock  absorber  is 
guaranteed  for  2  years  against  wear  or 
defect,  even  these  bushings  will  be  re- 
placed by  the  manufacturer. 

The  shock  absorber  is  a  plunger  and 
spring  design  as  shown  in  the  accom- 
panying illustration.  The  plunger  is 
formed  by  a  hairpin-shaped  bolt  with  a 
spring  retainer  on  the  end,  the  spring 
surrounding  the  plunger  and  bearing 
against  a  shoulder  on  the  housing  at  the 
upper  end.  Thus  the  spring  operates  be- 
tween the  movable  housing  and  the  sta- 
tionary plunger  spring  retainer.  The 
exact  operation  will  be  made  clear  from 
the  accompanying  illustrations.  Refer- 
ring to  the  transverse  section  the  spring 
is  held  between  the  shoulder  D  and  the 
spring  retainer  R  surrounding  the  hair- 
pin-shaped plunger  P.  The  bolt  from 
the  spring  passes  through  the  hole  O 
through  the  housing  and  through  the 
Non-Gran  bronze  bushing  B.  Thus  it 
will  be  seen  that  all  the  wear  is  taken 
up  on  this  bronze  bushing. 

Ample  provision  is  made  for  lubricat- 
ing the  shock  absorbers  by  the  grease 
cups  A  and  the  oil  holes  B.    The  price 

of  the  shock  absorbers  is  $30  per  set  

The  J.  II.  Shock  Absorber  Co.,  Inc..  Phil- 
adelphia. Pa. 

Wright  Piston  Ring* 

With  the  idea  of  getting  away  from 
the  possibility  of  leakage  through  the 


Exterior  and  part  sectional  view  of  the  new 
J.  M.  ahock  absorber.  All  the  wear  la  taken 
nn  a  single  huihiny  of  Non-Oran  bronze 


Smith  Road-View  shield  vlaor  dealgned  to 
keep  rain,  anow  and  aleet  oft  the  wind- 
shield. It  fastens  to  the  front  bow  of  the 
top 


Wright  piston  ring  which  consists  of  two 
eccentric  rings,  ons  being  superimposed  upon 
the  other  In  such  a  way  that  ths  two  slots 
sre  kept  90  degrees  apart 

slot  or  break  in  the  one-piece  type  of  ec- 
centric piston  ring,  the  Wright  ring,  as 
designed,  consists  of  two  eccentric  rings, 
one  being  superimposed  upon  the  other. 
The  ring  is  so  made  that  when  placed  in 
its  groove  in  the  piston,  the  two  slots, 
which  are  cut  in  opposite  directions,  are 
permanently  separated  by  about  90  de- 
grees. The  eccentric  shape  of  the  ring 
is  planned  to  insure  even  pressure  all 
the  way  around  its  fitting  face. 
Close-grained  gray  iron  accurately  sized 
and  surfaced  to  lit  is  the  material  used. 
The  use  of  these  rings  is  claimed  to  in- 
crease motor  efficiency,  reduce  gasoline 
and  oil  consumption  and  to  decrease  car- 
bon deposits  and  the  necessity  for  valve 
grinding.  The  rings  are  manufactured 
by.  W.  W.  Wainwright  &  Son,  Conners- 
ville,  Ind.  The  standard  width  of  the 
rings  is  1-4  inch  and  the  standard  thick- 
ness 3-16  inch.  Prices  vary  from  65 
cents  each  for  rings  under  3  inches  diam- 
eter to  SI. 25  each  for  those  under  5  1-2 
inches  diameter. — The  V.  A.  Longaker 
Co.,  sole  distributor,  Indianapolis,  Ind. 

Shield  for  Wet  Weather 

The  Road-View  shield  visor  is  an  ap- 
pliance made  to  keep  rain,  snow  or  sleet 
off  windshields.    It  consists  of  a  metallic 
frame  holding  within  it  a  plate  glass. 
This  frame  is  attached  to  the  front  bow 
of  any  automobile  top  by  two  friction 


joints,  making  positive  automatic  action. 
In  putting  the  top  down,  the  visor  folds 
up  against  the  inside  of  top  and  thus 
both  visor  and  top  fold  back  together. 

The  Road-View  shield  visor  stock  sizes 
are  8  1-2  by  39  inches  and  8  1-2  by  41 
inches,  the  former  costing  $5  and  the 
larger  one  $5.50.  Other  sizes  will  how- 
ever be  made  to  order. — Joseph  N.  Smith 
Co.,  Detroit,  Mich. 

Vanguard  Windshields 

The  Vanguard  Mfg.  Co.,  which  devotes 
its  plant  solely  to  the  production  of  wind- 
shields, makes  its  specialty  in  a  variety 
of  sizes  and  styles  to  meet  the  demands 
of  nearly  any  car.  All  of  them  are  con- 
structed of  steel  with  black  enamel  finish. 
In  many  styles  either  coach  glass  or 
plate  glass  is  obtainable,  the  former 
being  considerably  cheaper.  It  is  thin- 
ner, and  not  so  durable. 

Straight  shields  and  zig-zag  types  for 
older  cars  are  supplied  but  the  newest 
type  is  the  rain-vision,  ventilating  con- 
struction, the  form  of  which  is  shown  in 
the  sketch.  This  has  straight  side  sup- 
ports to  which  the  two  panes  of  glass  are 
pivoted  to  swing  inward  or  outward  as 
desired.  The  side  supports  are  fitted 
with  attachments  at  the  top  for  holding 
the  one-man  form  of  top.  This  par- 
ticular form  shown  is  used  on  Paige- 
Detroit  cars  and  the  side  members  are 
forgings.  The  pivots  are  arranged  to 
hold  the  glass  at  any  angle  up  to  90 
degrees,  or  horizontally.  There  is  no 
metal  strip  where  the  edges  of  the  two 
pieces  of  glass  come  together,  but  small 


Detail  of  Vanguard  raln-vlslon  ventilating 
windshield.  The  plvota  will  hold  the  glass  st 
any  angle  up  to  90  degreea,  or  horizontally 
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Upper    R.  A  H.  platinum  rivet*.  Lower — 
Screw*  made  of  the  aame  material 

metal  clamps  screwing  into  the  side  por- 
tions of  the  frame  of  the  class  serve  to 
hold  it  firmly  in  position  in  the  frame, 
which  may  really  be  called  a  three- 
quarter  frame.  Various  methods  of  at- 
tachment to  the  cowl  are  possible,  that 
shown  being  by  bringing  the  end  of  the 
side  support  through  a  receiving  hole  in 
the  body  support  and  threading  the  side 
member  for  a  nut. 

The  latest  product  of  the  Vanguard 
factory  is  the  Ford  De  Luxe  windshield 
and  cowl.  A  form  of  two  panel  straight 
shield  with  straight  side  supports  similar 
to  that  described  above  is  fitted  to  a  steel 
cowl,  the  whole  thing  being  made  to 
attach  to  the  top  edge  of  the  Ford  body. 
It  attaches  to  the  dash  and  body  of  the 
car  at  identically  the  name  points  and 
using  the  same  bolts  as  are  required  with 
the  regular  windshield  coming  as  stand- 
ard equipment  with  a  Ford.  This  makes 
its  mounting  very  easy.  These  cowls  are 
made  in  two  sizes  to  fit  either  the  1912-13 
Fords  or  the  1914  and  1915  cars.  In 
either  size  the  assembly  is  sold  for  $20. 

Other   shields   range   in    price  from 
$12.50  to  $25  depending  upon  the  style 
and  kind  of  glass. — Vanguard  Mfg.  Co., 
Detroit,  Mich. 
R.  &  H.  Platinum 

With  the  disturbances  abroad,  inquiry 
is  often  made  as  to  what  will  be  the  effect 
on  our  supply  of  platinum.  This  metal 
which  is  so  vital  in  securing  the  best  re- 
sults for  use  at  the  contact  points  of 
spark  coils,  magnetos  and  other  electrical 
apparatus  is  so  necessary  that  the  main- 
tenance of  a  steady  supply  is  of  prime 
importance.  With  this  in  view,  the  R.  & 
H.  Platinum  Works,  one  of  the  largest 
concerns  devoted  to  the  manufacture  of 


platinum  tip  screws  and  rivets,  has  in- 
creased its  plant  and  the  facilities  for 
the  manufacture  of  these  products.  The 
plant  is  located  at  Perth  Amboy,  N.  J., 
and  here  the  product  refined  from  South 
American  ore  is  manufactured. 

The  art  of  manufacturing  the  plati- 
num and  iridio-platinum  tipped  screws 
and  rivets  has  advanced  so  rapidly  that 
where  thousands  of  dollars  were  previ- 
ously wasted  by  the  necessity  of  having 
a  platinum  shank  on  the  platinum  tip  in 
order  to  make  a  connection  to  the  screw 
or  rivet,  now  by  electric  welding  a  con- 
nection can  be  made  which  allows  every 
particle  of  the  platinum  to  play  its  part 
as  a  contact  point  and  not  as  a  fastening 
device.  These  iridio-platinum  composi- 
tions are  made  to  any  specifications  and 
can  be  furnished  to  any  degree  of  hard- 
ness. Where  the  shanked  tip  is  desired, 
instead  of  using  the  platinum  for  this 
purpose,  nickel  can  be  employed  for  the 
shank  while  the  tip  itself  is  of  any  de- 
sired composition  of  iridium  and  plati- 
num. The  accompanying  illustrations 
show  the  iridio-platinum  rivets  with 
nickel  shanks  and  iridio-platinum  tipped 
screws  and  rivets  in  which  the  alloy  is 
welded. 

Self-Lubricating  Springs 

A  design  of  automobile  spring  which  is 
styled  a  self-lubricating  type  has  as  a 
feature  the  cup-like  depression  D 
stamped  in  either  end  of  every  leaf  of  the 
spring.  These  cups  are  filled  with  a 
heavy,  non-fluid  lubricant  having  the 
property  of  long  life.  The  lubricant  is 
spread  over  the  entire  friction  area  by 
the  action  of  the  spring  in  service,  it  is 
said.  A  natural  slight  concavity  of  the 
spring  leaves  themselves  provides  an 
easy  channel  for  the  lubrication  of  all 
parts.  The  maker  gives  a  two-year 
guarantee  against  defective  material  or 
workmanship  from  the  date  of  making. — 
Detroit  Steel  Products  Co.,  Detroit,  Mich. 

Lincoln  Battery  Charger 

The  accompanying  illustration  shows  a 
motor  generator  set  for  charging  ignition 
and  lighting  batteries.  The  outfit  comes 
complete  with  switchboard  as  shown.  The 
set  consists  of  a  single-phase  motor  with 
a  shunt-wound  generator,  the  motor 
starting  up  from  the  direct  current  end, 
current  being  taken  from  the  battery 
which  is  to  be  charged,  the  generator  act- 
ing as  a  shunt  motor.    This  method  of 


Lincoln  battery  charging  outfit  which  cornea- 
In  two  alias.  It  conelita  of  a  motor  gener- 
ator and  awltchboard 

starting  is  accomplished  by  having  two- 
middle  clips  of  four-pole  switch  higher 
than  the  remainder.  These  are  connected 
to  the  battery  and  engage  first  as  the 
switch  is  closed,  throwing  the  battery 
current  across  the  armature.  When  the 
set  comes  up  to  speed  the  switch  is 
thrown  entirely  in  and  the  set  starts  to 
charge  the  battery  on  the  alternating 
current.  Batteries  are  charged  in 
series,  the  current  being  varied  by  rais- 
ing or  lowering  the  field  voltage.  This 
is  an  excellent  arrangement  for  garage 
use  where  the  number  of  batteries 
charged  varies  from  day  to  day. 

The  switchboard  is  arranged  for  wall 
mounting.  It  is  about  2  feet  square  and 
carries  a  starting  switch,  volt -ammeter, 
pilot  lamp  and  a  switching  device  for 
throwing  the  cells  in  series  for  charging. 

The  outfit  is  made  in  two  sizes,  the 
smaller  for  charging  one  to  eight  cells, 
the  larger  having  a  capacity  up  to  fif- 
teen. The  motor  generator  set  uses  two 
ball-bearings. — Lincoln  Electric  Co., 
Cleveland,  O. 


Self-lubrlcating  aprlng  made  by  the  Detroit  Steel  Producta  Co.  The  cup-like  deprea- 
alona  D  are  filled  with  heavy  lubricant  which  laata  a  long  time.  Thla  la  apread  over  the 
leaf  aurface  by  the  action  of  the  aprlng 
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Walter  Differential  Uses  Irre- 
versible Worm 


Auemblcd  view 
of  the  Walter  pos- 
itive drive  differen- 
tial 


ANEW  typa,  of  worm  differential  which  in  of  exceed- 
ingly simple  design,  and  which  has  the  meritorious 
feature  of  driving  both  wheels,  regardless  of  the 
traction  condition  of  either  has  been  put  on  the  market  un- 
der the  name  of  the  Walter  positive  drive  differential.  The 
differential  consists  of  two  pairs  of  spiral  gears  mounted  in 
a  two-part  housing  as  shown  in  the  accompanying  illustra- 
tion. The  two  pairs  of  spiral  gears  mesh  together  and  also 
mesh  with  worms  mounted  in  the  housing  and  on  the  drive- 
shaft.  The  housing  is  in  halves  which  are  alike  except  for  the 
flange  for  the  bevel  gear.  The  two  bolts  which  hold  the 
housing  together  set  one  ahead  of  the  other  in  order  to  bring 
the  spiral  gear  pairs  into  direct  mesh. 

22.5-Degree  Lead  Angle 

The  worm  can  be  given  any  desired  pitch  within  the  limits 
of  good  practice,  but  in  the  standard  design  they  will  have  a 
22.5  degree  lead  angle  as  this  has  been  found  to  be  the  best 
in  practice.  The  construction  is  not  limited,  however,  to  any 
special  spiral  angle. 

With  this  construction,  the  operation  will  be  as  follows: 
The  driving  resistances  of  the  wheel  tend  to  rotate  the  spiral 
gears  on  their  pins  in  opposite  directions.  When  one  wheel 
has  a  greater  resistance  the  inequality  of  force  cannot  drive 
the  other  wheel  faster  as  the  spiral  gear  cannot  drive  the 
worm  on  account  of  the  relationship  of  the  pitch  angle  to 
one  another.  The  result  is  that  both  wheels  are  positively 
driven.  When  turning,  the  outside  wheel  rolls  faster  and  so 
permits  the  inside  wheel  to  turn  corre- 
spondingly slower,  giving  a  compensat- 
ing differential  action. 

Worm  gearing  has  been  chosen  because 
it  provides  strength,  while  at  the  same 
time  giving  a  smooth  and  pliant  action. 
The  flexibility  of  the  worm  gearing  is 
very  effective  in  diminishing  the  shocks 
transmitted  through  the  differential 
mechanism. 

Fivr  Advantages 

Five  advantages  are  claimed  for  this 
type  of  differential.  These  may  be  briefly 
summarized  as  follows:  1 — The  car  will 
not  stall  if  a  single  wheel  alone  has  trac- 
tion. I — The  motor  power  is  used  more 
effectively  as  both  wheels  are  steadily 
driven.  3 — Skidding   is  eliminated  in 


Equal  Drive  to  Both  Wheels — 
22.5-Degree  Lead  Angle  Employed 

many  cases  due  to  the  steady  driving  of  both  wheels.  4 — 
More  even  pulling  is  secured  on  a  rough  road  for  the  same 
reason.  5 — The  wear  and  strain  on  tires  due  to  an  acceler- 
ated or  spinning  wheel  recovering  the  road  is  eliminated,  a 
notable  advantage  for  economy. 

Different  from  45-Uegree  and  Katchet  Typea 

As  will  be  noted  from  the  foregoing  description,  this  dif- 
ferential is  different  in  construction  and  principle  from  the 
45-degree  type  and  the  ratchet  differentials  which  have  an 
over-running  action.  The  widest  difference  between  the  45- 
degree  and  this  is  that  it  is  a  positive  drive  in  the  first  place, 
and  secondly,  it  is  irreversible  whereas  it  is  the  nature  of 
45-degree  gears  to  be  perfectly  reversible.  The  distinction 
between  the  Walter  differential  and  the  ratchet  differential 
is  two-fold  as  far  as  operation  is  concerned.  In  the  first 
place,  it  has  not  an  over-running  action,  and,  secondly,  in- 
stead of  driving  the  wheel  of  most  resistance,  the  two  wheels 
are  given  equal  power. 


Tire  Fabric  Must  Stand  Test 

Following  is  an  account  of  a  fabric  test  in  the  factory  of 
the  Goodyear  Tire  &  Rubber  Co.,  Akron,  O.,  which  turned 
out  1,500,000  automobile  tires  last  year: 

First,  the  threads  per  inch  are  counted,  the  width  is 
measured,  the  column  bow  measured  (which  shows  how  near 
the  warp  and  filling  threads  are  at  right  angles  to  each 
other),  the  selvage  noted  to  see  if  it  is  slack  enough,  broken 
threads,  weak  threads,  holes  and  oil  spots  are  watched  for, 
and  the  uniformity  of  weaving  is  criticized.  Then  the  total 
length  and  weight  of  the  fabric  is  checked  up  with  the  in- 
voice, and  the  ounces  per  square  yard  are  figured  from  the 
company's  own  measurements.  Before  the  rolls  are  passed 
on  into  the  factory,  the  strength,  gauge,  twist,  crimp  and 
per  cent,  of  moisture  are  ascertained. 

Pieces  of  fabric  are  returned  to  us  from  the  bias  cutters 
and  are  tested  all  over  again  to  see  how  they  have  been  af- 
fected in  the  calenders.  The  resulting  records  form  a  li- 
brary upon  which  our  specifications  are  based. 


View  of  crown  gear,  differential  auembly  and  arrangement  of  Walter  poaltl 
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Modernize  the  High-Priced  Car 

AT  the  1915  shows  it  was  obvious  that  while  the 
design  on  moderate-priced  cars  was  changing 
rapidly,  the  expensive  machines  remained  very  much 
the  same  as  they  had  been  for  several  years  past. 
It  seems  likely  that  the  coming  of  the  eight  and 
twelve  is  going  to  bring  about  great  changes  in  the 
factories  which  have  so  far  specialized  on  cars  cost- 
ing from  $3,500  upwards.  The  effect  of  this  may  be 
much  greater  than  might  at  first  be  imagined,  be- 
cause the  high-priced  car  has,  during  the  last  sev- 
eral years,  taken  a  less  and  less  important  place. 
No  longer  do  we  look  to  the  erstwhile  leaders  of  de- 
sign for  innovations,  and  the  firms  that  began  by 
imitating  are  now  in  the  front  from  the  design  view- 
point. 

Perhaps  the  high-priced  car  needs  a  little  modern- 
izing if  it  is  to  continue  to  be  worth  its  price  and 
even  if  there  is  no  commercial  compulsion  the  high- 
class  manufacturers  with  their  experienced  staffs 
and  smaller  outputs  are  in  an  ideal  position  ror  the 
production  of  very  up-to-date  chassis.  To  date  the 
expensive  car  has  been  a  more  imposing  vehicle  than 
the  cheaper  types,  but  often  the  performance  has 
not  always  established  its  superiority  of  design.  If 
it  is  modernized  to  the  point  where  it  once  again 
takes  the  lead  as  a  performer  on  the  road  it  seems 
likely  that  many  a  man  will  feel  it  worth  while  to 
put  out  an  extra  $1,000  or  more  who  would  other- 
wise have  refrained  from  doing  so. 


If  this  comes  to  pass,  as  looks  extremely  probable, 
it  will  be  a  great  thing  for  the  American  automobile 
industry,  for  it  will  encourage  foreign  business  in 
markets  so  far  hardly  touched  and  thus  will  hasten 
the  ultimate  complete  supremacy  of  the  American 
automobile. 

300-Cubic-Inch  Results 

THE  300-cubic-inch  motor  has  made  good  in  the 
500-mile  race  by  raising  the  speed  average 
from  82.47  to  89.84  miles  per  hour,  a  performance 
which  the  most  optimistic  did  not  anticipate  and 
which  was  partly  due  to  the  brick  track  being  cool 
after  nearly  a  week  of  continuous  rains,  and  further 
due  to  the  lack  of  sunshine  which  cut  all  of  the  glare 
that  is  present  when  the  sun  is  shining  out  of  the 
drivers'  eyes,  thus  giving  ideal  conditions,  and  such 
as  may  not  he  present  again  for  several  years.  They 
were  conditions  not  present  at  any  previous  500- 
mile  race. 

Perhaps  the  most  amazing  feature  of  the  race  was 
the  regularity  of  the  pace  set  by  the  different  lead- 
ers, a  pace  which  at  no  time  was  less  than  89  miles 
per  hour  and  never  higher  than  91  miles.  Although 
leaders  shifted  very  frequently  until  the  350  mark 
was  reached  still  the  average  per  hour  hung  in  the 
same  place.  In  other  words,  the  300-inch  motor  as 
developed  by  at  least  three  different  makers  is  cap- 
able of  an  amazing  speed,  and  all  three  makers  are 
deserving  of  credit  for  getting  such  wonderful  re- 
sults. Stutz,  as  the  American  representative,  de- 
serves all  credit  to  build  three  new  cars  and  have  all 
finish  in  the  money  which  is  a  performance  rarely, 
if  ever,  equaled  in  this  country  or  abroad.  New  mo- 
tors are  always  expected  to  fail  in  the  first  big  race, 
but  this  race  has  proven  otherwise  in  the  Stutz  case, 
only  one  of  the  three  suffering  mechanical  troubles, 
but  not  of  such  moment  as  to  put  it  beyond  the  money 
class. 

Lubrication  a  Factor 

A  few  problems  yet  confront  many  of  the  makers 
of  the  high-speed  300-inch  motor.  First  in  this  cate- 
gory comes  the  question  of  lubrication,  nearly  one- 
third  of  the  cars  eliminated  going  out  with  lubrica- 
tion troubles  in  which  a  piston  seized,  or  a  connect- 
ing-rod broke  due  to  a  bearing  burning  out.  This 
problem  of  the  high-speed  motor  will  soon  be  solved. 
The  small  high-speed  motor  is  now  in  this  country 
and  a  season  or  so  will  elapse  before  it  is  finally  mas- 
tered. In  fact,  all  of  the  lubrication  troubles  of  the 
race  were  not  on  the  American  cars,  some  of  the 
foreigners  failing  in  this  respect. 

Triumph  for  Cord  Tires 

The  race  has  been  a  signal  advance  for  cord  tires, 
as  every  one  of  the  ten  to  finish  in  the  money  used 
Silvertown  cords,  and  the  eleventh  car  which  cov- 
ered the  500  miles  but  just  outside  of  the  money 
was  also  fitted  with  them.  These  tires  gave  a  better 
account  of  themselves  than  a  year  ago,  particularly 
in  that  there  were  few,  if  any,  cases  of  treads  flying 
off,  and  in  the  whole  race  there  were  only  two  cars 
that  came  to  the  pits  without  tires  on,  or  had  en- 
tirely thrown  them  off. 
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Buick    Will  Make 
Sixes  Only 

Two  Chassis   Comprise  1916 
Line   44,553  Cars  Built 
for  1915  Season 

Detroit,  Mich.,  June  2 — Siitcinl  Trie- 
gram —  Sixes  only  will  be  made  by  the 
Buick  Motor  Co..  Flint,  Mich.,  for  191*5. 
It  is  a  radical  departure  from  the  pol- 
icy of  this  company,  which  has  been 
building  fours  ever  since  it  started  in 
business  14  years  ago.  Two  chassis  will 
be  made,  one  having  a  wheelbase  of  115 
inches,  the  other  with  a  wheelbase  of 
130  inches.  On  the  smaller  cars  the  mo- 
tor will  be  3  1-2  inches  by  5,  while  on 
the  larger  tars  it  will  be  3  3-4  by  5.  Mo- 
tors will  all  be  block  cast  and  with  the 
valves  in  the  head. 

There  will  be  two  entirely  new  body- 
models,  a  sedan  and  a  coupe.  Bodies 
will  be  greatly  improved  in  design  and 
finish.  All  cars  will  have  cantilever  rear 
springs  and  semi-elliptic  front  springs 
and  the  windshield  will  be  of  a  new  de- 
sign. Genuine  black  leather  will  be 
used  for  upholstery. 

The  four  small  cars  consist  of  model 
44  roadster,  listing  at  $950;  model  45 
five-passenger  touring  car,  $985;  model 
40  three-passenger  coupe,  $1,350;  and 
model  47  sedan;  a  closed  car  for  city 
purposes,  $1,875. 

The  two  big  sixes  are  model  54  road- 
ster at  $1,450  and  model  50  five-  or 
seven-passenger  touring  at  $1,485,  which 
is  $1(55  less  than  the  1915  model.  Wooden 
wheels,  with  demountable  rims  and  32- 
by  4-inch  tires  on  the  small  cars  and  3t5 
by  4  1-2  on  the  big  cars,  will  be  used. 

During  the  1916  season  just  ended  the 
Buick  company  built  and  sold  44,553 
cars.  For  next  year  an  output  of  at 
least  fiO.OOO  is  scheduled. 

New  Six-Cylinder  Boat-Body 
MiteheU  for  1916 

Chicago,  III.,  June  2 — Si*-cinl  Tele- 
gram— The  Mitchell-Lewis  Motor  Co., 
Racine,  Wis.,  is  out  with  a  new  six-cyl- 
inder model  for  191*1  selling  at  $1,250  as 
a  roadster  or  five-passenger  and  at  $1,- 
285  as  a  seven-passenger.  This  model 
shows  advancement  over  the  1915  de- 
signs, body  design  and  in  chassis  units 
as  well.  It  has  a  block  motor  as  against 
pair-cast  for  1915,  dimensions  being  3  1-2 
by  5  inches.  Wheelbase  is  125  inches 
and  rear  suspension  is  by  cantilevers. 
Tires  are  M  by  4  with  non-skids  in  rear. 

The  new  body  is  fashioned  after  boat 
designs  having  an  uninterrupted  line 
from  the  windshield  base  to  the  radiator 
filler  neck.  There  is  a  tumble-in  effect 
and  a  large  bell  shaped  back. 
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In  its  new  block  motor  the 
has  produced  a  decidedly  neat  and  i 
sible  unit.  A  removable  cylinder  head  is 
employed.  The  carbureter,  fed  from  a 
Stewart  vacuum  tank  is  mounted  high  on 
the  right  side,  bolts  to  the  casting  and 
feeds  through  cored  passages.  A  hot-air 
pipe  is  attached  vertically  to  the  exhaust 
pipe  on  the  opposite  side.  Ignition  is  by 
a  battery  type  system  with  the  dis- 
tributer mounted  on  the  left  and  driven 
from  the  timing  gear  housing.  Starting 
and  lighting  is  by  the  single-unit  system, 
the  drive  from  the  motor  being  through 
a  cone  clutch  and  hollow  propeller  shaft 
to  a  floating  axle. 

Reo  To  Increase  Production— No 
Changes  ]„  Cars 

Lansing,  Mich.,  June  1— While  it  has 
been  rumored  that  the  Reo  Motor  Car 
Co.  is  soor.  to  announce  its  new  models 
for  1916,  officials  of  the  company  make 
the  statement  that  the  company  has  not 
had  any  intention  of  bringing  out  a  new 
model  for  next  year.  In  fact,  the  plans 
are  said  to  be  to  continue  the  1915 
models,  but  to  increase  the  1911!  produc- 
tion from  50  to  75  per  cent.  The  demand 
for  the  1915  cars  has  been  such  that  the 
scheduled  output  for  the  season  will  show 
to  have  been  over  2,000  cars  under  the 
orders  received. 

Fiat  Brings  Out  Riviera  Model  as 
Four  and  Six 

Poi'ghkeepsie,  N.  Y..  May  29— A  new 
model,  known  as  the  Riviera,  has  been 
brought  out  by  the  Fiat  Co.  and  mounted 
on  its  four-  and  six-cylinder  type  55  and 
5fi  chassis.  One  of  the  special  features 
of  the  new  type  of  body  is  its  simplified 
lines  which  have  resulted  in  a  weight  re- 
duction which  is  stated  by  the  makers  to 
be  000  pounds  below  other  bodies  of  a 
similar  type.  It  is  a  combination  five- 
and  seven-passenger  design  and  sells, 
completely  equipped,  for  $4,850  on  the 
four-  and  $5,350  on  the  six-cylinder 
chassis. 

The  cylinder  dimensions  for  the 
Riviera  model  on  the  four-cylinder  chas- 
sis are  5.125  by  6.75  inches.  The  motor 
is  featured  by  having  the  intake  and 
exhaust  manifolds  cast  integrally  with 
the  cylinder,  a  hollow  chrome  nickel 
steel  crankshaft  and  many  features  of 
design  which  follow  European  practice. 
The  entire  chassis  is  designed  and  built 
in  the  Fiat  shops.  The  wheelbase  on  this 
chassis  is  128  inches. 

The  type  56,  six  cylinder  car  has  a 
wheelbase  of  135  inches  and  a  bore  and 
stroke  of  4.4  by  5.9  inches.  Otherwise 
all  the  specifications  are  the  same  as  the 
Riviera  four-cylinder  model  force  feed 
oiling,  Fiat  double-jet  carbureter,  irre- 
versible worm  and  gear  steering,  mul- 
tiple steel  disk  clutch,  etc. 
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Speedway  Assn.  of 
America  Planned 

To  Correlate  Various  Activities 
of  Different  Speedway  Move- 
ments—Prizes $264,000 

Ini.Ianapolis,  lNl>..  May  29— Prelimi- 
nary steps  in  the  organization  of  the 
Speedway  Assn.  of  America  were  taken 
here  today  by  representatives  of  the 
seven  speedways  that  will  hold  meets 
this  year.  This  new  association  has  in 
mind  the  correlation  of  the  various  ac- 
tivities of  the  different  speedway  move- 
ments in  order  to  avoid  conflict  of  dates 
for  races,  and  to  better  the  general  wel- 
fare of  speedway  racing  and  perhaps 
promote  the  building  of  special  racing 
cars  for  this  speedway  circuit.  C.  W. 
Sedwick  of  the  Indianapolis  speedway 
was  today  elected  temporary  president 
and  F.  E.  Edwards  of  the  Chicago  speed- 
way temporary  secretary.  A  meeting 
for  final  organisation  and  the  election  of 
officers  will  be  held  in  Chicago  June  17, 
two  days  prior  to  the  opening  of  the  new 
2-milc  board  speedway  in  that  city. 

At  today's  meeting  many  plans  as  to 
the  scope  of  the  speedway  association 
were  discussed,  and  it  is  possible  to  see 
the  time  when  such  a  central  speedway 
organisation  may  have  its  own  corps  of 
officials  to  handle  the  different  meets, 
thereby  greatly  simplifying  the  task 
of  staging  the  various  meets.  At  ; 
it  is  necessary  to  perfect  at 
tion  at  each  speedway  for  a  single  meet 
a  year,  and  by  organization  this  work 
could  be  vastly  simplified.  The  same  ap- 
plies to  the  securing  of  entries,  foreign 
ones  in  particular. 

The  seven  speedways  represented  to- 
day were:  Indianapolis,  Chicago,  New 
York,  Sioux  City,  Omaha,  Tacoma  and 
Minneapolis.  These  seven  have  all 
scheduled  one  meet  for  this  season  and  a 
total  of  $264,000  is  offered  as  cash  prizes 
for  these  meets,  as  follows: 

Sllrt-|.mi.-l.. I      H.n      S|.--<!w.,y  I'ort'. 

N.»  V..1»<   ......    $-.,.  ■> 

In. li.in»|K>ll»  Motor  S|,.-.'l»av  .  Intllun- 

aimllv   .„  „„.i 

S|.,-,-.)»;,v  Park  Axu.  I'hli'uiiu    .  , 
Twin  Otv   Motor  S|*«l*»v,  Minii.-- 

apoU«   

S"sfoui'n'iy  IOW">  *,H~,,W"-V  Aj»n.'. 

Auto  S|n—!».,Y  i  „  ,  i  >ni  .!>/..  NVl.:  : 

vv-""h    •s',«',l"i*>     A».i...  Tacoma'. 
wasa  


.  ■ 

1  «.oo<t 
:>.m.  -i. 


Total 


 t;*4..«io 

These  seven  speedways  have  a  total 
track  mileage  of  13.75  as  follows: 
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speedways  for  this  season  there  will  !«■ 
a  total  of  3,150  mile*  of  racing.  Shecps- 
head  Bay,  Indianapolis,  Chicago  and 
Minneapolis  are  scheduling  500-mile 
events.  Sioux  City  and  Omaha  are  each 
.'!00-mi'e  events  and  Tacoma  has  three 
races  on  2  days  giving  a  total  mileage  of 
550.  There  is  a  probability  that  Chicago 
will  have  a  second  meet  thi*  fall. 

Goan  Heads  Vcrnish  to. 

Detroit,  Mich.,  May  20 — ().  S.  Goan. 
of  New  York,  was  today  elected  presi- 
dent of  Berry  Bros.,  one  of  the  biggest 
varnish  manufacturing  concerns  in  the 
United  States.  Mr.  Goan  succeeds 
Frank  W.  Blair,  of  the  Union  Trust  Co., 
Detroit,  who  will  devote  all  of  his  time 
to  the  Utter  concern. 

Maxwell  Report  May  Show  Earn- 
ings of  $3,000,000 

New  York  Citv,  May  HI —The  fiscal 
year  of  the  Maxwell  Motor  Co.,  Detroit, 
Mich.,  will  end  July  31,  and  indications 
are  that  net  profits  will  run  close  to  $:$,- 
000.000  after  liberal  charges  for  depreci- 
ation, compared  with  $1,505,46"  in  the 
preceding  year.  In  other  words,  the  com- 
pany will  earn  its  first  preferred  divi- 
dend about  four  times  over. 

The  preferred  stock  of  Maxwell  Mo- 
tors is  selling  around  84,  carrying  divi- 
dends of  Hi  per  cent,  and  an  extra  pay- 
ment of  %  and  1  per  cent,  on  account  of 
back  dividends.  The  books  will  close  on 
June  10  and  the  dividend  will  be  payable 
July  1.  After  the  payment  of  the  2V4 
per  cent,  there  will  still  be  an  accumula- 
tion of  $15  a  share  on  the  first  preferred. 

Wellington  Mutual  Production  Manager 

Jackson,  Mich.,  May  :!1— J.  W.  Wel- 
lington, formerly  treasurer  of  the  Uni- 
ted States  Motors  Co.  has  been  appointed 
production  manager  of  the  Mutual  Mo- 
tors Co.  of  this  city.  Fred  Buchler  has 
been  made  factory  superintendent,  hav- 
ing formerly  occupied  this  post  with  the 
Imperial  company  of  this  city. 

Springer  Bark  from  Europe 

Y0UNC8TOWN,  O.,  May  31  — Frank  V. 
Springer,  who  has  been  in  Europe  rep- 
resenting the  Republic  Rubber  Co.  for 
several  months,  has  returned  and  will 
be  connected  with  the  home  office  of  the 
company.  Mr.  Springer  when  abroad 
was  investigating  general  rubber  condi- 
tions in  the  British  Isles  and  on  the  con- 
tinent. 

To  Classify  St ude baker  Directors? 

New  York  City.  June  2— On  July  7 
stockholders  of  the  Studebaker  Corp. 
will  meet  to  vote  on  a  proposal  to  classify 
the  company's  directors  into  five  groups, 
one  of  which  will  be  elected  annually. 


Erskine  To  Head 
Studebaker 

J.  M.  Studebaker  Retires— Fish 
Succeeds  Him  as  Chairman 
of  Board  of  Directors 

Smith  Bknii.  Ink..  May  2;»— J.  M. 
Studebaker,  Sr.,  last  of  the  Studebaker 
brothers,  who  founded  the  corporation 
which  now  bears  their  name,  is  about  to 
retire  as  chairman  of  the  board  of  direc- 
tors and  will  become  the  honorary  presi- 
dent of  the  concern.  This  is  the  an- 
nouncement by  Frederick  S.  Fish,  presi- 
dent of  the  corporation,  who  succeeds  to 
the  office  of  chairman  of  the  board  of 
directors.  A.  R.  Erxkine,  first  vice- 
president,  will  be  made  president  and 
the  post  which  he  now  holds  will  be 
abolished.  In  speaking  further  in  regard 
to  the  matter  Mr.  Fish  said:  "The 
present  organization  of  this  corporation 
is  the  best  it  has  ever  had  in  its  history, 
which  is  proved  by  the  successes  which 
have  attended  its  administration.  The 
object  of  the  changes  is  to  perpetuate 
for  the  longest  time  possible  a  continua- 
tion of  this  happy  condition.  This  neces- 
sitates a  change  in  the  charter  which  it 
is  expected  will  be  effected  on  July  7  at 
a  specially  called  stockholders'  meeting 
for  that  purpose.  About  3  weeks  ago 
the  matter  was  brought  before  the  board 
of  directors  and  after  a  full  discus-sion, 
they  concurred  in  the  plan,  all  of  which, 
in  every  detail  and  essential,  is  of  my 
own  initiation  and  suggestion,  with  the 
exception  that  I  made  a  confidant  of  J. 
M.  Studebaker."  Mr.  Studebaker  was 
for  many  years  president  of  the  Stude- 
baker Bros.  Mfg.  Co.,  succeeding  to  that 
position  upon  the  death  of  his  older 
brother,  Clem  Studebaker.  He  remained 
president  until  the  reorganization  of  the 
concern  us  the  Studebaker  Corp.,  when 
he  was  named  chairman  of  the  board  of 
directors. 

Paul  Smith  Is  Chalmers  Sales 
Manager 

Detroit,  Mich.,  May  29 — Paul  Smith, 
well  known  in  trade  circles,  becomes 
sales  manager  of  the  Chalmers  Motor 
Co.  June  1.  Percy  Owen,  who  has  held 
this  position  for  some  years,  advances  to 
the  newly-created  office  of  general  sales 
manager.  In  his  new  capacity  Mr.  Owen 
will  pay  special  attention  to  foreign 
sales,  while  Mr.  Smith  is  to  have  direct 
charge  of  salesmen  under  Mr.  Owen. 

In  conjunction  with  this  change  an- 
other important  step  has  been  takan  by 
the  Chalmers  company.  Hereafter  the 
service  department  will  be  discontinued 
as  a  separate  unit  but  will  become  part 
of  the  sales  department  and  will  be  un- 


der the  direct  supervision  of  Mr.  Owen. 

Undoubtedly  Mr.  Smith  is  one  of  the 
best  known  and  best  liked  men  in  the 
entire  automobile  industry.  His  broad 
experience  in  the  field,  together  with  his 
large  acquaintance  with  dealers  through- 
out the  world,  will  complete  a  sales  or- 
ganization that  has  made  new  automo- 
bile history  during  the  past  few  months. 
Mr.  Smith  won  his  spurs  through  his 
early  connection  with  the  Studebaker 
Corp.,  during  which  time  he  succeeded 
in  establishing  selling  connections  in 
practically  every  city  in  the  world.  Later 
he  became  manager  of  the  Lozier  Motor 
Co.  and  more  recently  resigned  to  ac- 
cept the  presidency  of  the  R.  S.  Corp.. 
with  headquarters  on  the  Pacific  Coast. 

Macauley  on  Packard   Board  of 
Directors 

Detroit,  Mich.,  June  1— Alvan  Ma- 
cauley, vice-president  and  general  man- 
ager of  the  Packard  Motor  Car  Co.,  has 
been  elected  to  the  board  of  directors. 
Mr.  Macauley  succeeds  J.  W.  Packard  of 
Warren,  ().,  inventor  of  the  first  car  of 
that  name.  While  Mr.  Packard  retains 
his  financial  interest  in  the  company,  he 
retires  from  the  directorate  to  devote 
more  time  to  other  pursuits. 

It  is  said  that  in  the  production  of  the 
Twin  Six,  recently  announced,  the  re- 
sources of  the  Packard  company  are  to 
be  utilized  on  a  scale  never  before  ap- 
proached by  that  concern.  Cash  on  hand 
in  the  treasury  is  said  to  total  over 
$6,000,000,  so  there  will  be  no  lack  of 
finances'  for  carrying  out  plans  for  a 
largely  increased  production  under  the 
most  advanced  methods. 

Stalnaker  Pathfinder  Vice-PreH. 

Indianapolis,  Ind..  June  1—  Special 
TeUf/inm—Vf.  E.  Stalnaker,  who  for  6 
years  has  represented  the  Premier  in 
Chicago,  and  who  since  the  first  of  the 
year  has  retained  the  Pathfinder  line, 
was  today  elected  vice-president  of  the 
Pathfinder  Co.,  this  city,  and  will  have 
charge  of  the  sales.  His  Chicago  busi- 
ness will  still  be  continued  and  repre- 
sents the  Pathfinder. 

Insurance  Fund  for  Race  Drivers 
New  York  City,  May  31 — Ray  Har- 
roun,  Maxwell  chief  engineer,  has  made 
the  suggestion  that  some  definite  plan 
should  be  put  into  effect  that  will  pro- 
vide for  the  care  of  race  drivers  and 
riding  mechanics,  injured  in  the  regu- 
larly sanctioned  events  of  the  season.  He 
suggests  that  a  direct  path  to  such  an 
end  would  be  the  establishment  of  a  na- 
tional insurance  fund  comprised  of  1 
per  cent,  of  the  gross  receipts  of  the 
various  meetings,  this  fund  to  be  ad- 
ministered by  a  commission,  representing 
the  drivers,  etc.,  as  well  as  the  entrants 
in  the  various  meetings. 
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S.  A.  E.  Summer  Papers  and  Their 
Authors  Announced— Cover  Wide  Field 

Standards  Committee  Program  Calls  for  Reports  from  11 
Divisions— Physical  Properties  of  S.  A.  E.  Steels  One 
of  the  High  Spots— Opportunities  for  Social  Enjoyment 


NEW  York  CITY.  June  1  —  Announce- 
ments have  been  made  covering  the  en- 
tire program  for  the  summer  meeting  of 
the  Society  of  Automobile  Engineers.  As 
The  Automobile  reported  last  week,  the 
professional  sessions  are  very  complete, 
covering  a  wide  field  of  subjects  and  giv- 
ing a  varied  nature  to  the  program 
which  makes  it  one  which  will  appeal  to 
a  large  percentage  of  the  Society  mem- 
bership. Reservations  for  the  summer 
meeting  are  coming  in  at  a  rapid  rate 
and  the  session,  which  will  last  from  June 
14  to  17,  promises  to  be  a  busy  one  and 
at  the  same  time,  one  which  will  afford 
time  for  the  social  enjoyment  of  the 
members  and  their  families. 

The  itinerary  of  the  trip,  which  was 
published  in  The  Automobile  last  week, 
includes  a  steamship  tour  starting  from 
Detroit  on  Monday,  June  14  at  -  p.  m. 
on  the  specially  chartered  steamship 
Soromc.  The  entire  4  days  will  be  spent 
upon  the  vessel  which  during  the  trip 
will  include  such  points  as  Midland, 
Parry  Sound,  Point  au  Baril,  back  to 
Parry  Sound  and  then  Detroit  with  a 
side  trip  on  Tuesday  afternoon  on  a 
smaller  steamer  through  the  Thirty 
Thousand  Islands  of  Georgian  Bay.  En- 
tertainments will  be  furnished  by  the 
sections  on  Monday,  Tuesday  and  Wed- 
nesday evenings.  The  vessel  is  due  at 
Detroit  Thursday  at  5  p.  m. 

Important  Standards  Work 

Important  work  along  the  lines  of 
standardization  is  expected  at  the  meet- 
ing, as  the  reports  of  eleven  divisions 
are  counted  upon.  The  divisions  which 
will  report  include  the  ball  and  roller 
bearings,  carbureter  fittings,  chain,  elec- 
trical equipment,  electric  vehicle,  inter- 
national standards,  iron  and  steel,  mis- 
cellaneous, research,  springs.  truck 
standards. 

The  ball  and  roller  bearings  division 
will  report  a  stock  list  of  taper  roller 
bearings  and  a  stock  list  of  thrust  bear- 
ings. 

The  carbureter  fitting  division  is  work- 
ing upon  dimensions  of  flanges  for  1-2 
and  5-H  and  for  2  1-2.  '.i  and  :t  1-2-inch 
carbureters.  It  is  also  working  upon 
standard  dimensions  for  the  outlet  on 
the  exhaust  manifold  for  carbureter  hot- 
air  supply. 

The  chain  division  is  examining  the 
possibility  of  securing  interchangeability 
of  different  makes  of  silent  chains. 

The  electric  equipment  division  is  ex- 


amining bulb  bases,  sockets  and  connec- 
tor plugs  and  also  methods  of  limiting 
headlight  illumination. 

Electric  vehicle  division  topics  include 
speed  and  mileage  ratings,  motor  volt- 
age, standardized  motor  name  plates  and 
number  of  cells  in  battery  equipment. 

International  standards  of  solid  tires 
ate  being  considered  by  the  newly  cre- 
ated international  division. 

Probably  of  the  greatest  importance  is 
the  work  of  the  iron  and  steel  division, 
which  expects  to  make  announcements  on 
the  curves  and  tables  of  the  physical 
properties  of  carbon  steels  which  has  en- 
gaged their  attention  during  the  past 
year.  It  is  also  considering  the  lower 
limit  of  vanadium  in  the  chrome-vana- 
dium steels,  additional  specifications  on 
nickel-chromium  steel  and  definite  speci- 
fications of  steel  castings. 

Many  miscellaneous  features  are  be- 
ing discussed  by  the  miscellaneous  divi- 
sion including  dimensions  on  small  parts 
such  as  belts  and  pulleys,  hose  Hnd  hose 
clamps,  speedometer  driveshaft  ends, 
thread  tolerance,  license  pads.  etc. 

Tap  drill  sizes  are  occupying  the  at- 
tention of  the  research  division,  while 
the  spring  division  is  engaged  upon  a 
nomenclature  of  cantilever  springs,  the 
test  of  parallelism  of  eyes  and  master 
leaf  of  leaf  springs,  modification  of  eye 
and  bolt  tolerance  for  leaf  springs  and 
other  dimensions  covering  the  offset  cen- 
ter bolts,  nuts,  width,  concavity,  etc. 

The  truck  standards  division  is  to 
make  a  report  on  industrial  trucks  and 
also  on  the  advisability  of  a  34-inch 
truck  wheel  diameter.  The  full  program 
of  the  professional  session  is  given  on 
this  page  Copies  of  the  paper  to  be 
presented  at  the  meeting  will  be  mailed 
to  the  members  in  separate  pamphlet 
form  early  this  month,  and  efforts  are 
being  made  to  have  the  members  con- 
tribute written  discussions  on  these  pa- 
pers when  possible,  having  one  copy  from 
which  to  read  and  one  to  hand  the 
stenographer  at  the  time  in  order  to  in- 
sure the  orderly  arrangement  of  the  ma- 
terial in  the  record.  The  meetings  com- 
mittee suggests  that  those  who  will 
contribute  written  discussions  should  for- 
ward their   names  before  the  meeting. 

To  Arrange  fr.r  Visiting  Members 

During  Monday  morning,  June  14,  the 
society  committees  will  have  headquar- 
ters at  the  Hotel  Statler  in  Detroit  where 
all  arrangements  have  been   made  for 
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taking  care  of  the  out-of-town  members 
participating  in  the  trip.  The  Detroit  lo- 
cal committee  is  also  making  prepara- 
tions to  receive  the  members  arriving 
Monday  morning. 

Reservations  for  the  trip  are  being 
made  through  E.  A.  Holton,  tfeneral  pas- 
senger agent  of  the  Northern  Naviga- 
tion Co.,  Sarnia,  Ont,  For  the  complete 
trip  on  the  Soronir  and  Wntibir  the  fare 
is  *Jfi  per  person,  berths  and  meals  in 
eluded.  Both  in  a  professional  way  and 
from  a  social  standpoint,  the  trip  prom- 
ises to  be  one  of  great  profit.  The  pro- 
fessional program  follows: 
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Dcutsch  Now  Sale*  Engineer 

Detroit,  Mich..  June  2 — XjHcial  Tr\* 
iimiii-  S.  Dcutsch,  formerly  chief  en- 
gineer of  the  Detroit  Electric  Appliance 
Co.  has  opened  offices  in  the  Chamber  of 
Commerce  Bldg.  as  sales  engineer.  He  is 
a  direct  factory  selling  atrent  for  the 
Liggett  Spring  &  Axle  Co.,  Mononga- 
hela.  Pa.,  manufacturer  of  springs  and 
axles;  F.  Bissell  &  Co.,  Toledo.  O..  elec- 
trical devices;  Blackburn  Specialty  Co.. 
Cleveland.  O,.  maker  of  the  Yale  lock  ig- 
nition switches;  the  Stewart  Mfg.  Co.. 
Chicago.  III.;  die  moulded  castings  and 
steel  reinforced  die  cast  motor  bearing-. 
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Motors  Needed  for 
Chili  Buses 

Opportunity  for  American  Man- 
ufacturers Who  Act  Promptly 
Through  U.  E.  Bureau 

New  York  City.  June  1  — Motor  buses 
are  practically  unknown  in  Chili.  Owing 
to  the  low  buildings,  the  cities  stretch 
i.'Ver  a  great  part  of  the  land.  The 
streets  in  the  cities  of  Santiago  and  Val- 
paraiso are  very  well  paved. 

A  large  company  is  about  to  start  a 
'.us  service  in  Santiago.  The  buses 
will  be  built  in  Chili,  but  the  motors 
will  have  to  be  ordered  here  or  in  Eu- 
rope. Owing  to  the  war  in  Kurope,  they 
will  not  be  able  to  supply  these,  and  here 
is  a  chance  for  the  American  machines. 

Owing  to  the  fact  that  only  the  mo- 
tors will  be  bought  in  foreign  countries, 
they  will  be  imported  free  of  custom 
house  duties,  as  all  machine  parts  do  not 
pay  duties.  Fully  equipped  cars  or  buses 
row  pay  5  per  cent,  of  their  declared 
value. 

There  has  been  considerable  trouble 
with  the  trolley  car  service  in  Chili,  es- 
pecially in  the  big  cities  mentioned,  on 
account  of  the  companies  huving  in- 
creased their  passage  money  to  double 
the  previous  amount. 

In  the  cities  mentioned,  there  are  large 
distances  to  be  covered,  as  runs  of  5  to 
7  miles  are  not  unusual. 

Another  place  where  buses  could  be 
introduced  for  summer  work  is  Vina 
del  Mar,  the  summer  resort  of  Chili. 
Lines  running  to  the  race  course  and 
beach  could  bring  considerable  business, 
a?  at  present  the  means  of  transporta- 
tion are  an  absolute  failure  in  every 
pense. 

As  stated  above,  the  street  pavements 
ure  very  good,  all  asphalt,  and  very  well 
kept.  In  Vina  del  Mar,  there  are  milk 
wagons  transformed  into  motor  buses, 
which  do  a  large  business. 

Any  inquiry  about  this  will  be  gladly- 
attended  to  by  The  Automobile  through 
the  United  Export  Bureau  which  was 
announced  last  week  and  which  ha? 
a  well-trained  staff  of  South  American 
employees  and  is  therefore  in  a  position 
to  render  every  assistance  in  this  line. 

New  Basis  for  Taxation  in  Ohio 

Cleveland,  O.,  May  2H^A  new  basis 
for  the  listing  of  automobiles  for  taxa- 
tion in  Cuyahoga  county  has  been  an- 
nounced by  C.  P.  Salen  and  J.  B.  Ruhl, 
deputy  tax  commissioners  of  Cleveland. 
The  new  basis  is: 

Cars  entirely  new,  return  at  100  per 
cent,  of  list  price;  cars  of  1915  model  put 
in  use  prior  to  April  5,  1915,  and  since 
January  1,  1915,  at  90  per  cent,  of  list. 
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Cars  of  1915  model  put  in  use  prior  to 
January  1,  1915,  and  since  February  1. 
1914,  at  80  per  cent,  of  list  price;  cars 
of  the  mode)  of  1914,  at  50  per  cent,  of 
list  price;  cars  of  the  model  of  19i:i,  at 
40  per  cent,  of  list  price. 

Cars  of  the  model  of  1912,  at  HO  per 
cent,  of  list  price;  cars  of  the  model  of 
1911,  at  20  per  cent,  of  list  price;  cars 
of  the  model  of  1910  and  prior  thereto  at 
10  per  cent,  of  list  price. 

Lanier  Join*  Norwalk  Tire 
Nkw  York  City.  May  28 — J.  F.  Lanier, 
in  charge  of  the  sale  of  Diamond  tires 
in  the  Southwest,  with  heudquarters  at 
St.  Louis,  has  severed  his  connection  with 
the  B.  F.  Goodrich  Co.,  to  join  the  Nor- 
walk Tire  &  Rubber  Co..  Norwalk,  Conn. 

At  various  times  Lanier  has  lioen  in 
charge  of  the  sale  of  Diamond  tires  in 
Kansas  City,  St.  Louis,  Buffalo,  and  New 
Jersey.  In  his  new  connection  he  will 
have  entire  charge  of  the  sale  of  Nor- 
walk tins  for  the  centrnl  part  of  the 
country. 

Schwalbaeh  Joins  Grossman 

Nkw  York  City,  May  :il — Alex 
Schwnlhach,  who  recently  resigned  as 
advertising  manager  of  the  J.  S.  Bretz 
Co.,  and  its  successor,  the  Bearings  Co. 
of  America,  will  remain  in  Brooklyn, 
N.  Y.,  to  become  advertising  manager  of 
the  Emil  Grossman  Mfg.  Co.,  manufac- 
turer of  accessories. 

Hist  on  SelU  1'umpelly  Interest 

INDIANAPOLIS,  lNI».,  June  1 — Sidney 
W.  Elston,  secretary  and  treasurer  of 
Punipelly  Battery  Co.,  this  city,  has  sold 
his  interest  and  severed  connection  with 
same.  Mr.  F.lston  will  take  a  vacation 
of  some  months  after  which  he  expects  to 
again  engage  in  some  branch  of  the  in- 
dustry with  which  he  has  been  identified 
since  the  early  years— the  days  of  elec- 
trics and  steamers. 

Giants  vs.  Tigers  on  Overland  Day 

Toleiio.  ()..  May  HO- — Overland  Day. 
June  21,  when  the  New  York  Giants  and 
the  Detroit  Tigers  journey  to  this  city 
to  give  11,000  employees  of  the  Willys- 
Overland  Co.  their  annual  baseball  festi- 
val, will  have  considerable  more  than 
local  interest  for  the  sporting  world.  At 
his  personal  expense  John  N.  Willys, 
president  of  the  company,  will  bring  the 
two  teams  together  for  the  first  time  in 
baseball  history. 

Get   London  Agency  for  Scripps-Booth 

London,  England,  May  27— Peters  & 
Sons  have  taken  the  agency  in  this  city 
for  the  Scripps-Booth  export  trade.  They 
have  contracted  for  6.000  cars. 
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New  4-Cylinder  Car 
at  $980 

New  York  and  Akron  Interests 
Behind  Co.    First  of  5,000 
Cars  in  Sept. 

New  York  City,  May  2B — New  York 
and  Akron  interests  are  behind  a  plan  to 
manufacture  a  four-cylinder  five-passen- 
ger touring  car  and  roadster  chassis  to 
sell  with  complete  equipment  at  $980  to 
$990.  A  feature  of  this  car  will  be  the 
careful  attention  to  the  blending  of  the 
lines  of  the  body,  cowl,  hood,  and  radia- 
tor, while  several  novel  ideas  are  in- 
cluded ;  among  these  are  the  novel  form 
of  radiator  cap  which  will  sweep  upward 
like  the  lines  at  the  bow  of  a  boat,  thus 
carrying  out  the  straight  lines  which 
characterize  the  entire  top  of  the  V- 
shaped  radiator,  the  hood  and  the  body. 
A  spare  wire  wheel  is  carried  in  the  rear 
of  the  body  while  rear  fenders  arc  dis- 
pensed with,  the  wheels  being  carried 
under  the  body  slightly  at  the  side  so 
that  these  are  unnecessary.  The  touring 
car  is  a  five-passenger  with  divided 
front  seats  and  the  roadster  carries 
three  in  clover-leaf  fashion. 

Car  W  ill  Be  Low 

The  whole  car  will  have  a  very  low 
appearance  due  to  the  front  axle  being 
dropped.  The  doors  instead  of  being 
vertical  are  raked  slightly  to  harmonize 
with  the  general  design.  The  radiator 
will  have  a  tall,  narrow  appearance  when 
viewed  from  the  front  and  no  dash  lights 
will  be  employed. 

The  block  motor  will  be  3  3-4  by 
5.5  giving  an  S.  A.  E.  rating  of  22.6 
horsepower.  The  wnter  is  circulated 
positively  by  a  pump  and  the  customary 
fan  is  also  used.  The  lubricating  system 
is  a  circulating  splash.  Ignition  is  by 
magneto  and  electric  lighting  and  start- 
ing are  furnished.  The  crankshaft  has 
three  bearings.  Drive  is  through  a  cone 
clutch  and  three  speed  selective  gearset, 
which  are  in  a  unit  with  the  motor  to 
an  inclosed  driveshaft  and  a  helical  bevel 
drive  in  connection  with  a  semi-floating 
rear  axle.  Wire  wheels  are  used  on  Q.  D. 
demountable  rims.  The  front  fenders 
are  crowned  and  follow  the  contour  of 
the  wheels.  The  springs  are  semi-elliptic 
in  the  front  and  overslung  cantilever  in 
the  rear,  taking  the  drive.  Thirty-four 
by  4  tires  are  used  and  the  equipment  is 
complete. 

It  is  expected  that  the  first  cars  will  b« 
completed  early  in  September.  The  com- 
pany plans  to  do  a  large  export  business 
and  its  officials  state  that  they  have 
already  received  orders  for  3,000  cars 
whereas  the  first  lot  to  be  manufactured 
will  number  but  6,000.  No  name  for  the 
car  has  as  yet  been  decided  upon. 
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Briscoe  Adds  Eight 
for  1916 

Argo  to  Be  Made  Only  as 
Four— New  Plants  for 
Both  Concerns 

Jackson,  Mich.,  May  28 — A  new  plant 
for  the  Briscoe  Motor  Co.,  also  one  for 
the  Argo  Motor  Co.,  will  be  started 
shortly.  Concerning  the  lltlfi  plans  of 
both  concerns,  it  has  not  yet  been  finally 
decided  ais  far  as  the  Briscoe  is  con- 
cerned, except  that  an  eight  cylinder  car 
will  he  marketed.  The  Argo  is  to  be 
made  only  a*  a  four,  selling  at  $435  for 
the  touring  car  and  $3S5  for  the  run- 
about. From  10,000  to  20.000  arc  to  be 
made,  all  told. 

Two  farms,  the  Murphy  and  the 
Horning,  have  been  purchased  to  that 
effect  by  Benjamin  Briscoe,  president  of 
the  two  companies.  Upon  the  Murphy 
farm  which  covers  55  acres  of  ground 
there  will  be  erected  the  Briscoe  factory. 
The  main  building  will  be  two  stories 
high,  250  by  TOO  feet.  There  will  also 
be  an  office  building,  testing  buildings, 
a  laboratory,  a  power  plant.  Near  the 
factory  will  be  a  half-mile  testing  track. 

It  is  claimed  that  the  new  plant  will 
he  so  constructed  as  to  enable  an  annual 
production  of  50,000  Briscoe  cars. 

Details  for  the  new  Argo  plant  are 
not  yet  definitely  settled.  It  will,  how- 
ever, be  a  much  larger  plant  than  the  one 
now  being  occupied  by  that  concern. 

In  addition  to  the  manufacturing 
buildings,  it  is  the  intention  of  Mr.  Bris- 
coe to  also  erect  a  bays'  trade  school  and 
a  central  clubhouse,  for  the  use  of  all 
city  people.  The  school  is  to  make  the 
leaching  of  automobile  construction  one 
of  its  features. 

Improved  Body  in  New  Marmon 
Chassis  Changes  Small 

Indianapolis,  Ind.,  May  -TO — The 
Nordykc  &  Marmon  Co.  has  had  a  sam- 
ple of  its  1916  six  on  view  at  the  fac- 
tory during  the  past  week.  In  specifica- 
tion the  new  car  is  almost  precisely  the 
same  as  the  present  type  but  the  body 
is  a  little  wider  and  more  pains  are 
taken  to  insure  the  high-class  character 
of  the  finish.  Several  little  alterations, 
such  as  a  new  way  of  fitting  the  back 
curtain  of  the  top  make  for  increased 


On  the  chassis  the  principal  change  is 
the  introduction  of  an  oil-pressure  re- 
lease valve  in  connection  with  the  throt- 
tle, so  that  the  motor  gets  more  oil  as 
the  carbureter  is  opened.  Bosch  start- 
ing and  lighting  is  retained  but  changed 
in  that  the  pinion  of  the  starting  motor 
i*  mounted  on  splines  on  the  armature 
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spindle  instead  of  being  keyed  rigidly, 
this  assisting  an  easy  slip  into  mesh 
with  the  flywheel  ring  gear.  In  addition 
to  the  seven-passenger  touring  car  there 
will  be  a  few  bodies  of  the  three-seated, 
clover-leaf  pattern.  The  company  an- 
nounces that,  despite  all  rumors  to  the 
contrary,  it  has  no  intention  of  pro- 
ducing a  twelve-cylinder  car. 


Two  New  Davis  Sixes  for  1916— 
Four  Continued 

Ric  hmond,  1st).,  May  29 — The  Davis 
Motor  Car  Co.,  this  city,  will  bring  out 
three  models  for  1916,  a  four-cylinder 
continued  from  1915  with  improvements 
and  two  new  sixes,  one  listing  at  $1,250 
and  the  other  at  *1,4H5.  The  four  was 
called  model  :18  last  season  and  now  is 
listed  at  IUB5  instead  of  11.2.15.  The 
larger  of  the  new  sixes  has  a  125-inch 
wheelbase  and  comes  in  seven-passenger 
form  only.  Its  motor  is  a  Continental, 
3  1-2  by  5,  the  clutch  a  cone  and  the 
gearsct  a  three-speed.  It  is  fitted  with 
Westinghouse  cranking,  lighting  and  ig- 
nition.   Tires  are  34  by  4  1-2. 

The  small  six  has  a  120-inch  wheel- 
base  and  is  fitted  with  a  five-passenger 
body.  The  motor,  also  a  Continental,  is 
3  1-4  by  4  1-2  and  the  other  chassis  units 
the  same  in  design  as  those  of  the  large 
six. 

All  Davis  cars  for  1916  have  a  new- 
type  of  body  with  separated  front  seats, 
that  for  the  driver  being  mounted  on  a 
sliding  base  and  that  for  the  front  seat 
passenger  being  of  the  revolving  type,  so 
the  occupant  may  turn  around  and  face 
the  tonneau  passengers. 

Haynes  Announces  Two  Sixes 
for  1916 

Kokomo,  Ind.,  May  27— Preliminary 
announcements  have  been  made  regard- 
ing the  new  Haynes  for  1916,  which  will 
consist  of  two  sixes  with  three 
body  styles.  The  wheelbases  are 
lively  121  and  127  inches,  and  the  cars 
are  known  as  models  34  and  35.  The 
same  high  speed  design  motor  is  used  in 
the  new  models.  Features  are  the  self- 
lubricating  spring,  spiral  bevel  drive, 
adjustable  front  seats  and  disappearing 
auxiliary  seats  in  the  seven-passenger 
model. 

A  three-passenger  roadster  is  mount- 
ed on  the  smaller  car,  or  model  34.  the 
center  seat  is  dropped  back  in  an  aisle- 
way  left  between  the  two  forward  seats, 
thus  providing  an  unusual  amount  of 
carrying  space.  Other  improvements 
are  larger  bodies,  deeper  upholstery,  and 
the  equipment  includes  a  Waltham  clock, 
a  Boyce  motometer,  a  troub'e  lamp,  an 
automatic  circuit  breaker,  to  take  the 
place  of  fuses,  a  Spartan  horn  and  non- 
skid  tires  on  the  rear. 
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Madison  Runabout 
on  Display 

Original  Ideas  in  Body — Chassis 
Is  Assembled  of  High 
Class  Units 

Indianapolis,  Ind.,  May  HO— The 
first  of  the  Madison  cars  to  be  made  by 
the  newly  organized  Madison  Motors  Co.. 
Anderson,  Ind..  has  been  on  exhibition 
here  at  the  Severin  hotel.  This  is  a  six 
with  an  attractive  type  of  roadster  body, 
known  as  Dolly  Madison.  The  company 
is  scheduling  a  production  of  GOO  sixc* 
with  the  roadster  and  touring  body 
styles  and  will  begin  deliveries  almost 
immediately.  It  is  intended  to  introduce 
a  small  four-cylinder  later  in  the  year 
and  this  is  to  be  turned  out  in  much 
larger  quantities.  The  company's  slo- 
gan is  that  its  car  contains  well-knowr. 
components  such  as  Rutenber  motor, 
Detroit  Gear  &  Mfg.  Co.  transmission 
and  clutch.  American  Gear  &  Mfg.  Co. 
axle,  etc.,  and  that  these  parts  are  as- 
sembled into  a  well-appearing  whole. 

The  motor,  a  high-speed  type  3  by  5 
inches,  uses  a  Stewart- Warner  vacuum 
feed,  and  starting  and  lighting  art- 
cared  for  by  a  Remy  two-unit  system, 
which  cares  for  the  ignition,  the  di* 
tributer  and  contact  breaker  being  mag- 
neto pattern.  For  the  clutch  a  dry-disk 
design  is  employed  with  thirteen  plaU- 
of  alternate  steel  and  asbestos  fabric 
The  Hotchkiss  drive  is  used,  the  rear 
springs  being  no  less  than  5fi  inches 
long  and  underhung.  Actually,  the 
springs  are  of  th 

ree-tjuarter  type  with 
the  quarter  spring  almost  half  the 
length  of  the  main  spring,  this  giving 
very  easy  riding.  The  steel  used  for 
the  springs  is  said  to  be  the  best  silico 
manganese.  Wheelbase  is  120  inches 
and  the  tire  equipment  consists  of  34  bv 
4-inch  Goodrich,  non-skid  in  the  rear 

Both  the  touring  car  and  the  roadster 
are  to  sell  for  11,375  but  the  latter  has  a 
set  of  five  Houk  wire  wheels  as  standard 
equipment,  while  the  touring  car  ha* 
wood  wheels. 

The  Dolly  Madison  car  is  an  extreme 
ly  smart  roadster  and  iH  exceptionally 
comfortable  as  it  is  supplied  with  a  high 
door  on  either  side.  This  makes  a  clear 
line  with  the  hood  besides  protecting  the 
passengers.  There  is  a  very  large  ga;*> 
line  tank  and  the  spare  wheel  is  carried 
at  the  rear  on  a  hub  type  of  carrier  to 
Wh'?h  "  »"aches  Precisely  as  on  an  axle 

The  Madison  company  ^ve  a  lunch 
con  to  the  press  on  Friday  evening  a: 

»  ™JnJTJm°dcl  WaS  listened  ^ 

Barney  Oldficld. 

Design.    Four-Wheel-Drive  Automobile 

JiL        T;- May  28-What  i-  «" 

to  be  the  first  four-wheel-drive  automc 
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bile  vaa  launched  here  this  week  by  the 
Neustadt  Auto  and  Supply  Co..  its 
maker.  The  cnr  was  built  for  H.  M. 
Boyd  of  Fort  Myers,  Fla.,  who  after  ex- 
hibiting the  machine  here  a  few  days  de- 
parted for  Indianapolis  and  Detroit  to 
urge  the  adoption  of  his  design. 

Boyd  has  taken  out  patents  on  the 
various  features  of  his  invention.  A 
1909  Apperson  car  was  used  as  the  basis 
of  his  present  machine.  Among  the  ex- 
periments demonstrated  by  Boyd  here 
was  that  of  placing  the  front  wheels  of 
his  machine  against  a  hi;;h  curb  and 
then  forcing  the  car  to  climb  the  curb 
by  the  traction  of  the  front  wheels, 

Paige  Uncovers  New  Light  Six  at 
$1,095 

Detroit,  Mich.,  May  27— The  Paige 
Detroit  Motor  Car  Co.  is  bringing  out  a 
light  six-cylinder  model,  known  as  the 
Six-36,  to  sell  at  $1,095  and  to  be  the 
running  mate  of  the  model  46,  the  larger 
six-cylinder  machine  which  was  placed 
upon  the  market  last  January. 

The  new  model  is  an  exact  reproduc- 
tion of  the  larger  six,  so  far  as  outward 
lines  is  concerned.  It  preserves  the 
streamline  type  of  body  with  the  sloping 
cowl  and  hood  and  the  pointed  radiator, 
as  first  brought  out  by  Paige  in  the 
Six-46. 

The  new  model  has  a  3  by  5,  block-cast 
engine,  and  conforms  to  approved  con- 
ventional design  for  a  light  machine  of 
this  type.  It  is  claimed  that  the  car 
weighs  2,600  pounds. 

Full  details  and  photographs  of  the 
new  Six-36  will  appear  in  a  later  issue. 

Chevrolet  to  Reduce  Prices  for  1916 

New  York  City.  June  1— The  Chevro- 
let Motor  Co.,  has  announced  for  1910  a 
continuation  of  the  Baby  Grand  and 
Royal  Mail  touring  and  roadster  cars. 
A  material  price  reduction,  however,  has 
been  made,  the  Baby  Grand  five-pas- 
senger car  which  formerly  sold  for  $985 
being  now  $750,  the  Royal  Mail,  formerly 
$860,  is  now  $720  and  the  4-S»0  selling  at 
$490  is  continued  at  the  same  price,  with 
electric  lighting  and  starting,  St'.u  extra. 
This  is  a  five-passenger  touring  car. 

Continental  Newest  Truck 

Chicago,  III.,  May  29— The  Conti- 
nental Motor  Truck  Co.,  343  South  Dear- 
born street,  Chicago,  has  placed  four 
truck  models  upon  the  market.  The  Con- 
tinental concern  is  a  new  one,  made  up  of 
Chicago  business  men.  The  trucks  will 
be  manufactured  in  Detroit. 

Fcnaer  Federal  Truck  Head  Dies 

Chicago,  III.,  June  1 — E.  R.  Light- 
cap,  formerly  president  of  the  Packard 
Motor  Car  Co.  of  Chicago,  and  the  Fed- 
eral Motor  Truck  Co.,  Detroit.  Mich., 
died  yesterday  of  pneumonia  in  Chicago. 
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Southern  Automo- 
bile Sales  Better 

Farmers  a  Large  Purchasing 
Power— Good  Field  for  Trucks 
for  Transporting  Cotton 

Detroit.  Mich.,  May  27 — Lewis  L. 
Halle,  manager  Abraham  Brothers  Mo- 
tor Car  Co.,  Paige  and  Chalmers  dealers 
in  Montgomery,  Ala.,  was  a  Detroit 
visitor  last  week.  Mr.  Halle  reports  con- 
ditions in  the  South  as  considerably  im- 
proved in  the  last  CO  days,  due  to  the 
price  of  cotton  reaching  9  to  9  1-2  cents 
per  pound,  a  figure  at  which  the  farm- 
ers could  afford  to  start  selling.  Im- 
mediately cotton  sales  were  made  the 
purchase  of  automobiles  started  and  has 
been  increasing  favorably  since.  Mr. 
Halle  estimates  that  perhaps  more  than 
one-half  of  the  cotton  is  still  unsold.  The 
result  of  this  is  that  for  this  season  not 
one-half  the  crop  will  be  planted.  To 
make  up  for  this  the  farmers  are  raising 
spring  wheat,  corn  and  oats  and  going  in 
more  for  cattle  raising.  This  introduc- 
tion of  mixed  farming  should  do  much  to 
avert  similar  conditions  which  took  place 
during  the  past  year.  There  is  talk  of 
starting  a  packing  industry  in  Mont- 
gomery with  the  sole  thought  of  interest- 
ing the  farmers  in  the  breeding  of  hogs. 

At  present  many  of  the  Montgomery 
dealers  sell  more  than  60  per  cent,  of 
their  cars  outside  of  the  city,  these  going 
to  farmers  who  own  from  500  to  1,000 
acres.  Montgomery,  a  city  of  00,000,  is 
situated  in  a  county  that  has  000  miles  of 
fine  gravel  road  which  makes  it  favorable 
for  faimers  using  cars. 

L'p  to  the  present  time  few  trucks 
have  lw>en  sold  in  Montgomery.  There 
is  a  good  possible  truck  field  with  the 
farming  trade,  trucks  being  used  to 
transport  the  cotton  to  market. 

One  condition  which  has  helped  the 
sales  of  cars  recently  is  that  the  French 
and  English  governments  have  purchased 
5,000  horses  and  mules,  these  largely- 
coming  from  the  farmers.  This  has  en- 
abled the  farmer  to  finance  himself  for 
a  few  months. 

At  this  writing  the  Montgomery  deal- 
era  have  not  formed  a  dealers'  organiza- 
tion but  they  have  been  acting  in  concert 
in  many  movements  to  their  own  advan- 
tage. 

Wadsworth  to  Manufacture  Bodies 

Detroit,  Mich.,  May  28— F.  E.  Wads- 
worth,  who  is  secretary  and  treasurer  of 
the  Detroit  Motor  Car  Supply  Co.,  the 
Detroit  Engine  Works  and  the  Michigan 
Steel  Boat  Co.  has  purchased  a  tract  of 
land  300  by  1,200  feet,  between  Jeffer- 
son avenue  and  Kercheval,  and  will  start 
the  erection  of  an  automobile  body  plant. 
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The  latter  will  be  four  stories  high,  240 
by  260  feet. 

It  is  expected  that  500  to  S00  men 
will  be  employed. 

The  name  of  the  new  company  which  is 
to  be  incorporated  has  not  yet  been  de- 
cided. It  is,  however,  stated  that  its 
officers  will  not  be  those  of  the  concerns 
with  which  Mr.  Wadsworth  is  now  con- 
nected. In  fact,  this  new  business  will 
!>e  run  entirely  independent  from  the 
other  companies. 

It  might  be  mentioned  that  very  re- 
cently Mr.  Wadsworth  declined  an  order 
for  several  million  dollars  worth  of  war 
material  intended  for  the  British  gov- 
ernment. 


Oakland  Officials  in  Session 

Pontiac,  Mich.,  May  27 — Oakland 
Motor  Co.'s  branch  managers,  special 
representatives  and  officers  and  officials 
of  the  company  met  today  at  the  first 
day  of  the  annual  3-day  convention. 

The  1916  models,  the  sales  policy,  the 
sales  campaign,  the  general  situation  in 
the  land,  and  many  other  matters  touch- 
ing upon  the  industry  in  general  and  the 
Oakland  husiness  in  particular  will  bo 
discussed. 

Those  present  today  were:  C.  W. 
Nash,  president  of  the  General  Motors 
Co.,  also  vice-president  and  general  man- 
ager of  the  Oakland  Motor  Co.;  Fred 
W.  Warner,  general  sales  manager  of 
the  Oakland  company;  C.  B.  Voorheis, 
assistant  sales  manager;  J.  H.  Mc- 
Dearmon,  assistant  sales  manager;  the 
following  branch  managers:  W.  B. 
Tracy.  Detroit,  Mich.;  E.  J.  Kilbonc, 
Chicago,  III.;  B.  W.  Losey,  Minneapolis, 
Minn.;  L.  B.  Saunders,  Boston,  Mass.; 
K.  R.  Roberts,  San  Francisco,  Cal.;  L. 
S.  Shoup,  Indianapolis,  Ind. ;  J.  T.  Sim- 
ons, San  Antonio,  Tex.;  A.  P.  Ten 
Brook,  Kansas  City;  J.  E.  Johnson, 
Philadelphia,  Pa.;  also  the  following 
special  representatives:  Fred.  C.  Wood, 
W.  P.  Upham.  C.  L.  Zutavern,  H.  C. 
Maley,  Chicago,  director  of  advertising, 
and  II.  H.  Thatcher,  manager  Michigan 
sales. 


Htnsm  Attends  Studebaker  Convention 
al  Portland 

Portland,  Ore.,  May  27. — First  Vice- 
President  E.  R.  Benson,  of  the  Stude- 
baker Corp.,  Detroit,  was  the  guest  of 
honor  at  the  convention  of  Studebaker 
dealers  and  distributors  of  this  district. 
Mr.  Benson  spoke  to  the  force  of  about 
100  which  comprised  the  gathering,  ex- 
pressed his  satisfaction  at  what  had  been 
done  this  season,  spoke  about  the  1916 
Studebaker  cars  and  the  selling  cam- 
paign. It  was  shown  that  sales  in  this 
district  have  been  far  ahead  of  those  of 
1914,  and  the  future  looks  even  brighter. 
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More  War  Truck 
Orders 

Large  Contracts  Reported  for 
Jeffery.  White,  Peerless 
and  Morton  Cos. 

New  York  City,  June  1  — Larue  war 
orders  have  been  received  by  several  of 
the  truck  manufacturers.  The  Thomas 
B.  Jeffery  Co.,  Kenosha,  Wis.,  received 
an  order  of  1,250  trucks  from  the  French 
Government.  These  have  practically  all 
been  delivered  and  consist  of  200  Jeffery 
Qu'.ds,  1.000  ^-tonners,  and  fifty  l's- 
tonners. 

Hitherto  most  of  the  trucks  had  gone 
to  Russia.  The  Canadian  contingents, 
the  Belgian  army  and  the  British  expe- 
ditionary force  also  have  a  number  of 
tjuad  trucks  in  service  at  the  front, 
amounting  to  over  100. 

The  Jeffery  factory  is  working  night 
and  day  on  three  H-hour  shifts  and  has 
been  for  several  weeks  past  At  present 
the  company  is  shipping  to  scvernl  -South- 
American  countries  and  most  of  the  big 
European  countries,  Siberia.  Manitoba 
and  Australia.  An  order  for  trucks  was 
recently  received  from  the  dealer  at 
Copenhagen,  Denmark. 

The  White  Co.  has  received  an  order 
for  300  tank  trucks  for  the  Russian 
army,  to  be  used  as  tenders  for  the  active 
vehicles  at  the  front  and  for  the  trans 
portatinn  of  gasoline  to  the  bases.  The 
order  will  amount  to  about  $1,000.00)1. 
The  trucks  each  have  a  capacity  of  1.20)1 
gallons  of  gasoline  ami  'MM  gallons  of 
oil.  It  is  saiil  that  the  White  company 
recently  filled  u  similar  order  for  the 
French. 

It  is  reported  in  Cleveland,  unofficially, 
that  the  Peerless  company  has  recently 
received  war  orders  to  a  total  value  of 

*;.ooo,ooo. 

In  the  early  pail  of  May  the  Morton 
Truck  &  Tractor  Co.,  Harrisburg,  Pa- 
acquired  facilities  to  begin  work  on 
tractors,  trucks,  and  armored  cars  to  the 
value  of  $1,200,000  for  the  Russian  and 


British  Governments.  Arrangements 
were  consummated  with  the  Harrisburg 
Mfg.  &   Boiler  Co.   for  manufacturing 


War  Halts  Trade 
in  Italy 

Plants  Busy  on  Army  Orders 
for  Cars,  Motor  Trucks 
and  Tractors 

Paris,  May  1»— According  to  a  corre- 
spondent who  has  just  returned  from  a 
tour  of  inspection  of  the  automobile  fac- 
tories of  Italy,  the  private  automobile 
trade  of  that  country  is  at  a  standstill. 
During  the  early  stages  of  the  war  the 
Italian  factories  supplied  a  considerable 
amount  of  automobile  material  to  Ger- 
many, the  Fiat  company  in  particular 
furnishing  1,500  trucks.  This  business 
has  now  been  stopped,  for  the  works  have 
been  given  important  orders  for  the 
Italian  army.  Fiat  is  particularly  busy 
on  six-cylinder  aviation  motors  declared 
to  be  an  exact  copy  of  the  Mercedes  avia- 
tion engine.  France  has  made  arrange- 
ments to  .supply  Italy  with  an  immense 
number  of  aeroplanes.  Isotta-Fraschini 
is  building  automobiles  and  light  trucks 
for  the  war  department.  The  former 
Italian  Darracq  factory  is  working  on 
gasoline  tractors  for  the  haulage  of 
heavy  guns  across  country. 


Daily  Market  Reports 
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The  Gramm  Motor  Truck  Co.  has 
closed  contracts  with  the  British  Govern- 
ment for  trucks  valued  at  $2,000,000.  A 
representative  of  the  British  Government 
is  said  to  Ik-  supervising  the  construction 
at  the  company's  plant  in  Lima,  O. 

Russia  Buys  American  Cars 

New  York  City,  May  :tl— W.  V.  Lo- 
gan, of  the  Goodyear  Tire  &  Rubber  Co., 
who  recently  returned  from  Russia, 
states  the  Russian  Government  is  fast 
introducing  the  American  automobile 
and  has  been  a  heavy  buyer  since  the 
war  started.  When  the  war  started 
there  were  only  12,500  motor  vehicles  in 
Russia.  The  government  purchased  be- 
tween $ lii, 000,000  and  $20,000,000  worth 
of  new  machines  while  Mr.  I^igi.n  was  in 
that  country. 

Few  Market  Changes 

New  York  City.  May  11  — Few 
changes  occurred  in  this  week's  market 
quotations.  Most  of  these  were  in 
the  metals  markets  which  were  featured 
by  the  advance  of  $5  per  ton  of  lead. 

This  metal  showed  •  gradual  rise  from  — 
Thursday    on,    closing    on    Monday    at      Federal    Truck  Capital 
$4.75  per  100  pounds.     Aluminum  this  jQ  J5fjQ  000 

week  was  stronger  at  25  cents  a  pound, 

a  gain  of  2  cents.  Klectrolytic  copper  Detroit,  MlCH,  May  27— Five  years 
fluctuated    throughout    the    week    and      **°  in  June-  ,hc  Motor  Truck 

closed  at  IS  1-2  cents  without  any  Co"  Wa*  *larted  with  "  capital  stock  of 
change.  Open-hearth  steel  went  up  50  *lft0.°0U.  This  was  doubled  about  2 
cents  a  ton.  Tin  rose  25  rents  per  100  >'ears  »Ka  Now  thl'  company  has  in- 
pounds.  creased  it  from  $200,000  to  $500,000. 

Up-river  Para  rose  1  cent.  Trading  The  hu»in***  of  th«-  Federal  company 
was  dull  and  the  offerings  were  light.  "**  ,Hsjn  ,nc very  rapidly  lately 
The  petroleum  market  remains  steadv;  and  11  *las  bee"  found  necessary  to  en- 
linseed  oil  is  quiet.  ]arKe  the  Plantl  to  add  r,1-w  machinery 

and  to  increase  the  working  force,  to  take 
care  of  the  rush  of  orders,  promptly.  For 
Sparton  Horn  on  lUlfi  Packard  the  present,  the  expansion  will  consist  in 

New  York  City.  May  :tl— The  Pack-     adding  one  story  to  the  main  plant,  which 
ard  Motor  Car  Co..  Detroit,  Mich.,  has     means  an  addition  .100  by  fiO  feet, 
adopted  the  Sparton  signal  as  regular        There  has  never  been  such  a  rush  at 
equipment  on  its  l!ilii  cars.  the  plant,  officials  say.     Business  has 

been  coming  from  all  parts  of  the  country 
and  there  is  no  sign  of  any  letting  up. 
Secretary  and  sales  director   J    P  Kniv 

VVeek'a  '  *  ■  £»ow- 

Chiinge.  man  recently  returned  from  an  extended 

•  trip  through  New  England,  and  reports 

»•«  the  lruck  b«s'ness  to  be  the  best  it  ever 

*;SS m       ii;:::  *™  other  sections  .„  the  country 

6  in''      +  M  Fedf.ral  di"'"b«torS    report    a  similar 
condition. 

\u  Tcn  to  twelve  trucks  are  made  daily  at 

,  ; :         +  -  ■  J5  the  present  time,  but  this  production  will 

.<•;  be  increased  50  per  cent,  when  the 

"  Jo        +     °  tlons  to  the  plant  are  completed 

M        %    ;S'J     Independent  Motors 

»m         f  PoRT  HlIR°N.  Mich..  May  28— The  In- 

01  dependent  Motors  Co..  formerly  the  Cass 
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Motor  Truck  Co.,  has  increased  its  capi- 
tal stork  from  $60,000  to  $120,000.  One- 
half  of  the  increased  capital  is  preferred 
stock,  which  has  been  subscribed  by  a 
number  of  well-known   Detroit  rapital- 


The  Independent  company  is  building 
the  Independent  1,000  and  1,500-pound 
worm-drive  trucks  and  the  Cass  1  1-2-ton 
truck.  The  company  is  planning  in- 
creased production  facilities. 

The  officers  of  the  company  are:  A. 
W.  Frantz,  president;  B.  L.  Howes,  vice- 
president;  W.  B.  Ford,  treasurer;  M.  H. 
Rupe,  secretary.  Messrs.  Frantz, 
Howes,  Ford,  J.  J.  Haynes  and  W.  I). 
Smith  form  the  board  of  directors. 

To  Expand  Uperation  of  New    Kit  I  man 


Washington,  I).  C,  May  .il— Secre- 
tary Lane  announced  today  that  excel- 
lent progress  was  being  made  in  the  de- 
velopment of  the  gasoline  and  benzol 
processes  designed  by  Dr.  W.  F.  Kitt- 
man  of  the  Bureau  of  Mines  to  increase 
the  output  of  gasoline  by  refiners  and 
to  make  possible  the  production  from 
crude  petroleum  of  toluol  and  benzol, 
which  are  the  bases  for  dyes. 

The  gasoline  process  is  now  ready  for 
large  scale  industrial  application.  The 
benzol  process  is  being  developed  in  co- 
operation with  the  Aetna  Chemical  Co. 
of  New  York,  which  company  has  en- 
tered into  an  agreement  whereby  all 
patentable  equipment,  processes  and 
ideas  available  will  be  turned  over  to 
"he  department  to  be  dedicated  to  the 
public. 

The  department  stands  ready  to  enter 
into  similar  agreements  with  other  com- 
panies. 


Security  Prices 
Higher 

Market,  However,  Dull— Inter- 
national Uncertainties  a 
Restraining  Factor 

New  York  City,  May  31— The  stock 
market  is  dull  and  waiting,  pending 
further  developments  in  the  controversy 
between  the  United  States  and  the  Ger- 
man government.  Still,  the  market  con- 
tinues to  exhibit  a  good  tone.  The 
volume  of  trading  in  the  stock  market 
on  Saturday  was  small  and  the  dealings 
seemed  to  be  devoid  of  significance. 
Automobile  securities  were  a  little 
higher  this  week,  there  being  few  de- 
clines. 

Most  of  the  tire  issues  went  up.  Good- 
year common  rose  15  points;  Kelly- 
Springfield  common  and  first  preferred, 
:i  and  1  1-2  points;  Swinehart  1-2  point; 
and  I!.  S.  Rubber  common  and  pre- 
ferred, 1  and  :i-4  points,  respectively. 

Automobile  slock  prices  in  general 
showed  a  higher  tendency.  Interna 
tional  Motor  common  and  preferred  rose 
2  and  4  points,  respectively;  Maxwell 
common,  first  preferred,  and  second  pre- 
ferred, rose  I)  1-2,  4  and  .'1  points,  re- 
spectively; Studebaker  common  and  pre- 
ferred went  up  2  and  1  1-2  points;  and 
Willys  Overland  common  and  preferred 
showed  a  gain  of  .)  1-2  and  *<-8  points. 

Dividends  Declared 

Cleveland.  O.,  May  28 — The  Peerless 
Motor  Car  Co.  has  declared  a  regular 
quarterly  dividend  of  1  .'{-4  per  cent,  on 
the  preferred  stock,  and  3  1-2  per  cent. 


additional  on  account  of  accumulated 
dividends.  Roth  dividends  are  payable 
July  1  to  stock  of  record  June  20.  The 
dividends  had  been  suspended  April, 
1914. 

The  declaration  of  the  total  5  1-4  per 
cent,  on  the  preferred  places  the  stock 
on  its  regular  7  per  cent,  basis,  and 
makes  up  two  of  the  four  dividends 
which  were  unpaid. 

Iiktkoit,  Mich.,  May  The  Packard 
Motor  Car.  Co.  has  declared  the  regular 
quarterly  dividend  of  1  ^  per  cent,  upon 
the  preferred  stock,  payable  June  15  to 
stockholders  of  record  upon  the  close  of 
busine.-,s  the  first  day  of  June,  1915. 

New  York  City,  May  31— The  Rub- 
ber Goods  Mfg.  Co.  has  declared  the 
regular  quarterly  dividend  of  1%  per 
cent,  on  the  preferred,  and  a  dividend  of 
1  per  cent,  on  the  common  stock,  payable 
June  15,  to  stock  of  record  of  June  K. 

East   Palestine.  O..   May  29— The 
MeGraw  Tire  &  Rubber  Co.,  East  Pales 
tine;  5  per  cent,  semi-annual  dividend 
on  common  stock,  payable  June  1. 

Remy  Preferred  Stock  All  Redeemed 

Anderson,  Ind.,  May  31 — The  Remy 
Electric  Co.,  Anderson,  Ind.,  has  filed 
notice  that  all  of  its  preferred  stock  has 
been  redepmed. 

Wilcox-McKim  Files  Petition 
Detroit,  Mich.,  May  31— The  Wilcox 
McKim  Co.,  Saginaw,  Mich.,  automobile 
parts  manufacturer,  filed  a  voluntary 
petition  in  bankruptcy  giving  its  liabili- 
ties as  $16,000  and  its  assets  as  $24,000. 
A  reorganization  is  planned. 


Automobile  Securities  Quotations  on  New  York  and  Detroit  Exchanges 
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S.  G.  V.  Plant  Sold 
for  $55,600 

Probably  Will  Not  Be  Con- 
tinued— Lozier  Plattsburg 
Real  Estate  Sold 

Reading.  Pa..  May  2!»— The  automobile 
plant  of  the  S.  G.  V.  Co.,  Reading  was 
sold  at  the  receiver's  sale  on  May  27  to 
F.  L.  Mctzlcr,  of  Newark.  N.  J.,  u  mem- 
ber of  the  New  Jersey  Machinery  Ex- 
change, for  $55,<i00.  The  sale  was  con- 
ducted by  R.  K.  Graham  of  Philadelphia, 
the  receiver. 

Negotiation.*  are  now  pending  with 
two  or  three  bidders  for  the  good  will  Bnd 
the  service  department  of  the  company. 
It  is  doubtful  if  it  will  be  continued  as  a 
running  concern  at  Reading. 

Sell  Lozier  PlatUburg  Plant 

Plattshi'RC,  N.  V.,  May  28 — A  syn- 
dicate of  Plattsburg  business  men  has 
purchased  the  real  estate  formerly  owned 
by  the  Lozier  Motor  Co.,  in  this  city, 
About  76  per  cent,  of  the  plant  has  been 
sold  in  lots,  bringing  in  about  8200,000. 
Some  time  ago  three  buildings,  included 
in  the  Ix>zier  plant  here,  were  sold  to  S. 
S.  Kempner.  Charles  Shongood.  who 
Beted  as  the  auctioneer,  states  that  the 
rest  of  the  plant  will  probably  be  sold  in 
2  or  3  weeks. 

$170.WH>  Uid  for  Detroit  Body  Assets 
Confirmed 

Detroit,  Mich..  May  27— The  sale  of 
the  assets,  except  the  receivable  accounts, 
of  the  bankrupt  Detroit  Body  Co.,  to  the 
Fisher  Body  Co.,  has  been  confirmed  by 
the  United  States  district  court.  The 
latter  company  bid  $170,000  for  the  prop- 
erty. It  is  stated  that  this  money  will  be 
sufficient  to  meet  the  claims  of  the  pre- 
ferred creditors,  while  from  the  accounts 
receivable  it  is  anticipated  enough  will  be 
collected  to  pay  claims  of  the  general 
creditors.  The  Security  Trust  Co.  is 
receiver  for  the  bankrupt  concern. 

Savidge  Steering  Device  Makes  Record 

Indianapolis,  Inii.,  May  2^ — Contracts 
for  75,000  Savidge  devices  in  about  8 
months  is  the  record  of  the  Savidge 
Steering  Device  Co.  of  Indianapolis. 
This  company  was  organized  in  Septem- 
ber of  last  year  to  manufacture  a  steer- 
ing device  for  Ford  cars. 

Rumely  Co.  to  Be  Reorganized 

Lapoktk,  1ni>.,  May  28—  It  is  confirmed 
that  there  will  be  a  reorganization  of 
the  M.  Rumely  Co.,  I.aporte,  now  in  the 
hands  of  Receiver  Finley  P.  Mount.  The 
note-holders'  committee,  of  which  John 
W.  Patten  is  chairman,  has  deemed  it  the 


best  for  the  protection  of  the  note- 
holders, after  investigation,  to  reorganize 
the  concern,  provided  a  plan  consistent 
with  their  interests  can  be  formulated. 
In  order  that  the  committee  may  have 
the  authority  to  represent  the  note- 
holders in  carrying  on  the  necessary 
negotiations,  the  holders  of  note*  have 
been  asked  to  deposit  them  with  the 
United  States  Mortgage  &  Trust  Co.. 
New  York  City,  or  its  agents,  which 
will  issue  certificates  of  deposit.  Just 
what  the  plan  of  the  reorganization  will 
he  ran  not  be  told  at  this  time,  it  will 
probubly  take  many  conferences  of  those 
interested  before  a  plan  can  be  arranged. 

The  company's  business  continues  to 
increase.  The  total  number  of  men  em 
ployed  in  the  compnny's  shops  has  passed 
the  1,000  mark.  Of  these  .r>S4  are  em- 
ployed in  the  shops  at  Laporte,  a  gain 
for  the  week  of  twenty-eight  men.  The 
others  are  distributed  among  the  plants 
at  Battle  Creek,  Richmond.  Stillwater 
and  Toronto. 

Champion  Fxtends  Time  Limit  of 
Profit-Sharing  Plan 

Toledo,  ()..  May  HI  — In  order  that  the 
dealers  who  have  not  as  yet  signed  the 
profit-sharing  agreement  of  the  Cham- 
pion Spark  Plug  Co.,  this  city,  may  have 
further  time  to  take  advantage  of  that 
opportunity,  the  time  limit  for  their  ac- 
ceptance has  been  advanced  from  June  1 
to  July  1.  11U5. 

It  is  recalled  that  when  the  first  an- 
nouncement v'ms  made  to  the  trade,  at- 
tention was  called  to  the  dealer  that  all 
he  had  to  do  was  to  fill  out  the  blank 
which  had  been  mailed  to  him,  or  which 
he  could  procure  through  his  jobber's 
salesmen.  At  the  end  of  the  year  the 
company  would  send  the  dealer  a  check 
representing  his  pro  rata  share  of  the 
profits  which  he  had  earned,  and  which 
would  be  based  upon  the  number  of 
Champion  plugs  he  had  purchased  dur- 
ing the  year. 

$2,000,000  Co.  to  Manufacture  Dual  Gear 

Jackson,  Miss..  May  .10 — The  Orr 
Modern  Motor  Car  Co.,  capitalized  at 
$2,000,000,  has  been  organized  at  Yazoo 
City  to  manufacture  a  dual  gear,  multi- 
speed,  gear-driving  mechanism  for  auto- 
mobiles. The  officers  are  G.  A.  Wilson, 
president,  and  C.  I).  Orr,  the  inventor, 
secretary. 

The  basic  principle  of  the  invention  is 
the  worm  drive.  Power  is  applied  di- 
rectly to  the  rear  wheels  in  a  straight 
line,  doing  away  with  all  but  one  univer- 
sal joint  and  many  small  parts.  In  fact, 
it  is  said  to  eliminate  two-thirds  of  the 
parts  now  used  in  transmitting  power, 
to  deliver  10  per  cent,  additional  power, 
and  to  eliminate  noise  and  jerking,  while 
reducing  the  cost  of  maintenance  to  a 
minimum. 


Springfield  Plants 
on  Overtime 

Truck,  Machine  and  Tire  Fac- 
tories Rushed  —  Winton 
Changes  Name 

Springfield,  O.,  May  2K— Two  local 
factories  are  working  overtime  to  get  out 
the  orders  on  hand  for  machines  and 
supplies.  They  are  the  Robbing  and 
Myers  Co..  and  the  Victor  Rubber  Co. 
Another  one,  which  is  starting  in  again 
on  a  big  contract,  which  will  necessitate 
the  employment  of  a  large  force,  is  the 
Kelly-Springfield  Motor  Truck  Co. 

When  C.  F.  McGilvray,  president  of 
the  Robbins  and  Myers  Co.  was  asked 
how  his  plant  was  running,  he  stated 
that  it  was  running  4  hours  overtime  in 
most  departments.  It  is  employing 
about  1.400,  which  is  a  larger  force  than 
it  had  last  year. 

Out  at  the  Victor  Rubber  works  day 
and  night  forces  are  being  employed  to 
meet  the  demands  of  the  trade.  Re- 
cently the  company  began  the  manufac- 
ture of  pneumatic  tires.  As  a  result  it 
has  been  forced  to  enlarge  its  works.  The 
contractors  are  at  work  now  erecting  a 
large  two-story  addition,  200  feet  long. 
About  half  of  it  is  finished. 

The  Kelly-Springfield  Motor  Truck  Co 
is  busy  with  another  large  order  to  be 
filled  at  once.  This  one  has  just  been 
received.  More  employees  will  be  added 
to  handle  it. 

Now  the  Winton  Co. 

Cleveland.  O.,  May  21» — Papers  have 
been  filed  with  the  secretary  of  state 
changing  the  name  of  the  Winton  Motor 
Car  Co.,  Cleveland,  to  the  Winton  Co. 
No  change  in  the  capitalization  was 
made. 

Cadillac  Ships  2.506  Eights  in  May 

Detroit,  Mich.,  May  31 — During  the 
twenty-six  working  days  of  May  the 
Cadillac  Motor  Car  Co.  shipped  2,50V, 
eights,  or  181  more  cars  than  in  April. 
The  total  number  of  cars  shipped  to  date 
is  10.788.  Of  this  number  2HH  have  been 
delivered  thus  far  to  Detroiters. 

Detroit,  Mich..  May  21»--A  new  three- 
story  office  building  will  be  erected  by 
the  Cadillac  Motor  Car  Co. 

Buying  Moreland  Truck  Parts  in  East 

Los  Angeles,  Cal.,  May  26— Watt 
Moreland,  general  manager  of  the  More- 
land  Distillate  Motor  Truck  Co.  of  this 
city  is  in  the  East  purchasing  ten  car- 
loads of  motor  truck  parts  for  the  Los 
Angeles  factory.  Moreland'a  first  day  at 
the  Timken  plant  in  Detroit  rcrulted  in 
five  carloads  of  axles  and  David  Brown 
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worms  being  shipped  West.  The  Conti- 
nental Motor  Mfg.  Co.,  was  also  visited 
and  a  large  supply  of  truck  motors 
ordered.  A  large  supply  of  transmissions 
was  purchased  from  the  Brown-Lipe 
factory  at  Syracuse.  Milwaukee  and 
Lafayette  are  to  be  called  upon  for  sup- 
plies for  the  Los  Angeles  truck  factory. 
Large  shipments  of  pressed  steel  frames 
and  Ross  steering  gears  will  complete 
the  Morcland  order. 

American  Piston  Ring  Clones 
Large  Contracts 

Newark,  N.  J.,  May  27— The  Ameri- 
can Piston  Ring  Co.,  this  city,  has  i-'ose-i 
contracts  for  the  191(3  equipment  of  the 
Chalmers  Motor  Co.;  Pierce-Arrow  Motor 
Car  Co.;  Winton  Motor  Car  Co.;  Lozier 
Motor  Co.;  F.  B.  Stearns  Co.;  I..  P.  C. 
Motor  Co.;  International  Motor  Co.;  Fiat 
Co.,  and  the  Sterling  Motor  Co. 

The  American  Piston  Ring  Co.  has  re- 
moved the  entire  plant  to  its  new  factory 
building  at  South  Eleventh  street,  this 
city,  which  triples  rts  production  capac- 
ity. Orders  on  hand  will  not  only  keep 
the  plant  going  at  full  capacity  for  10 
hours  during  the  day  but  also  10  hours 
three  nights  per  week. 

Ten  Broeck  Tyre  Co.  Working  Night  and 
Hay — Equipment  Doubled 

Louisville,  Ky.,  May  27— During  the 
last  2  months  the  Ten  Broeck  Tyre  Co., 
has  doubled  its  equipment  and  is  work- 
ing a  big  force  both  night  and  day.  The 
company  now  employs  about  500  men. 

About  300  tires  a  day  is  the  present 
output  of  the  factory.  The  general  re- 
vival of  trade  is  being  reflected  in  the 
business  of  the  local  tire  factory,  which 
finds  its  output  more  than  double  that 
of  last  year,  according  to  an  official. 

H.  L.  Lewman,  president  of  the  con- 
cern, states  that  the  factory  is  well  sup- 
plied with  crude  rubber  and  expects  to 
increase  the  present  output  within  a 

Austin  to  Build  New  Plant 
Grand  Rapids,  Mich.,  May  29 — It  be- 
came known  that  Walter  S.  Austin, 
president  of  the  Austin  Automobile  Co., 
has  decided  to  build  a  new  plant,  prob- 
ably on  South  Division  avenue.  Details 
are  withheld  for  the  present. 

SI 00.000  Plant  for  Maxwell  in  Dayton 
Dayton,  O..  May  29— The  Maxwell 
Motor  Co.  plant  in  this  city  will  be  en- 
larged through  an  addition,  to  be  160  by 
100  feet  in  size,  at  an  expenditure  of 
about  $100,000. 

Chalmers  Four-Story  Addition 
Detroit,  Mich.,  May  29 — A  four-story 
addition,  60  by  90  feet,  will  be  erected  by 
the  Chalmers  Motor  Co.,  to  increase  the 
capacity  of  the  machine  shops. 


Ford  Reduces  Prices 
on  Parts 

Reductions  Range  From  10  to 
25  ;— Stearns  Business 
Gains  50  ; 

DETROIT,  Mil  H.,  June  1 — .S/«r«W  Tt'l>  - 
arum — The  Ford  Motor  Co.  has  an- 
nounced a  reduction  on  most  of  its  parts 
ranging  from  10  to  25  per  cent.  A  few 
parts,  however,  which  it  was  found  cost 
more  to  manufacture  now  than  hereto- 
fore, were  increased  in  price.  For  in- 
stance, the  front  axle  assembly  now  costs 
$24  instead  of  $22.  On  the  other  hand, 
the  rear  axle  assembly,  which  formerly 
listed  at  $K0,  now  costs  $55.  Radiators 
have  been  reduced  from  $20  to  $15,  and 
fenders  ftom  $:t  to  $2.50. 

Stearns  Shows  50%  Increase 

Cleveland.  O.,  May  28— The  F.  B. 
Stearns  Co.,  this  city,  increased  its  busi- 
ness during  the  first  week  of  May  50  per 
cent,  over  the  corresponding  week  in 
1914.  During  March  and  April  of  this 
year  there  was  an  increase  of  25  per 
cent,  over  the  same  months  in  1914. 

Portage  Takes  Over  Barber! on  Plant- 
To  Build  New  Factory 

Canton,  O.,  May  28 — A  deal  has  been 
closed  whereby  the  Portage  Rubber  Co. 
has  taken  over  the  plant  of  the  Amer- 
ican Strawboard  Co.  in  Barberton,  ().,  for 
the  purpose  of  converting  it  into  a  rub- 
ber plant.  A  new  plant  will  be  erected 
on  the  site  and  the  old  plant  will  be  used 
as  a  reclaiming  plant.  The  Portage  Rub- 
ber Co.  was  organized  in  1911.  The 
principal  product  of  the  company  is  auto- 
mobile tires  and  tubes,  although  other 
rubber  articles  are  manufactured. 

Houpt  Takes  Hudson  Agency 

New  York  City,  June  1 — The  Hudson 
Motor  Car  Co.  of  New  York  today  took 
over  the  distribution  of  the  Hudson  cars 
in  the  Metropolitan  District,  formerly 
handled  by  the  A.  Elliott  Ranney  Co. 
H.  E.  Houpt  is  president  of  the  company. 

The  service  station  for  the  cars  will 
be  continued  at  64th  street  and  Broad- 
way. The  local  salesroom  at  that  ad- 
dress will  be  removed  to  the  Circle 
Building,  Broadway  and  Columbus  Cir- 
cle. The  Brooklyn  salesroom  for  Hud- 
son cars,  at  1184  Bedford  avenue,  un- 
der the  name  of  the  A.  Elliott  Ranney 
Co.,  will  be  continued  as  the  Brooklyn 
salesroom  of  the  local  company. 

$600,000  Oil  Refinery  for  Gainesville 

Gainesville,  Tex.,  April  30 — An  oil 
refinery  to  cost  approximately  $600,000 
is  to  be  erected  here  by  the  Producers' 


Refining  Co.,  which  is  now  being  organ- 
ized. The  stock  of  the  new  company  is 
held  principally  by  F.  II.  Thwing,  of 
Kansas  City,  Mo.;  II.  M.  Ebans,  of  Pasa- 
dena. Cal.;  Thomas  H.  Smith,  of  Denver, 
Co!.,  and  George  A.  Todd,  of  Ponca  City, 
Okla.  These  men  and  their  associates 
have  contracted  with  a  number  of  oil 
producers  of  the  Healdton,  Okla.,  field  to 
purchase  a  minimum  of  6,000  barrels  of 
oil  per  day  for  a  period  of  5  years.  The 
prwlucers  who  are  parties  to  this  con- 
iruet  have  taken  stock  in  the  new  com- 
pnny  and  will  pay  for  it  in  oil. 

To  Enlarge  Bailey  Gearles*  Differential 
Production 

Syracuse,  N.  Y..  May  28— The  New 
Process  Gear  Corp.,  this  city,  has  entered 
into  a  contract  with  the  Gearless  Differ- 
entia! Co.  of  Detroit,  to  manufacture  the 
Bailey  Rear  less  differential  for  the  trade. 

The  present  policy  of  going  after  re- 
placement business  on  cars  already  in 
service,  will  be  continued. 

Oakland  Dailv  Output  to  45  Cars  and 
Still  Growing 

Pontiac,  Mich.,  May  28 — The  output 
of  the  Oakland  Motor  Co.,  which  has 
been  of  an  average  of  thirty-five  cars  a 
day.  will  be  increased  to  forty-five  a  day 
beginning  next  week.  This  will  be  in- 
creased steadily  through  the  increase  of 
the  working  force  until  the  output 
reaches  100  cars  a  day. 

Cornelian  Plant  Working  to  Capacity 

Allegan,  Mich.,  May  27 — With  a 
force  of  248  men  the  Blood  Bros.  Ma- 
chine Co.,  which  make  the  Cornelian 
cars,  is  now  working  to  its  full  capacity. 
The  men  are  working  24  hours  a  day, 
there  being  three  shifts.  A  schedule  has 
been  laid  out  for  a  minimum  output  of 
twenty-five  cars  a  week,  but  this  will 
gradually  be  increased.  The  first  two 
demonstrators  were  shipped  to  dealers 
last  week. 

King  Drive-Away  Day  June  10 

Detroit.  Mich.,  May  28 — The  King 
Motor  Car  Co.  has  arranged  for  the  first 
drive-away  of  eight-cylinder  cars.  This 
is  to  take  place  June  10,  and  purchasers 
of  King  cars  from  New  York,  Pennsyl- 
vania, Virginia,  West  Virginia,  Ohio,  In- 
diana, Michigan  and  Ontario  have  ad- 
vised the  company  that  they  will  be 
there  to  take  delivery  of  their  cars. 

Autocar  Sales  Increase  40  Per  Cent 
Ardmore,  Pa.,  May  31— Sales  of  Auto- 
cars have  increased  40  per  cent,  during 
the  past  5  months,  according  to  a  state- 
ment of  the  Autocar  Co.,  this  city.  This 
increase  has  come  from  all  branches 
throughout  the  United  States  and  is 
made  up  entirely  of  domestic  sales. 
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$50,000  in  Prizes  for 
Sheepshead 

Track  Will  Be  Completed  Sep- 
tember 1,  When  Entries 
Close- Flying  Start 

New  York  City.  May  27— The  open- 
ing of  the  new  2-mile  Sheepshead  Bay 
speedway.  New  York  City,  will  without 
doubt  take  place  on  Saturday,  October 
2,  with  u  race  for  which  twelve  cash 
prizes  totaling  $50,000  will  be  offered. 
New  York  City  thus  opening  with  a 
motor  racing  classic  the  equal  of  any  yet 
staged  in  the  country.  President  Carl 
G.  Fisher,  who  is  also  president  of  the 
Indianapolis  speedway  gave  his  sanction 
to  this  program  which  differs  but  little 
from  the  Indianapolis  one.  Instead  of 
ten  prizes  given  at  Indianapolis  there 
will  be  twelve  with  §20.000  to  the  winner. 
$10,000  to  second,  $t'>,000  to  third,  $.'3,000 
to  fourth  and  $2,300  to  fifth.  The  last 
seven  prizes  are,  $l,t)00;  $1,400;  $1,.100; 
$1,200;  $1,100;  $1,000;  and  $S»00. 

The  exact  hour  of  starting  is  not  yet 
known,  but  the  start  will  be  a  flying  one 
as  used  at  Indianapolis,  and  President 
Fisher  has  agreed  to  pace  the  front  row 
of  starters.  Eliminating  speed  trials  will 
undoubtedly  be  held  on  the  Saturday 
afternoon  previous  to  the  race  and  the 
following  Monday.  In  addition  to  elimi- 
nating speed  trials  there  may  be  a 
special  event  such  as  a  pursuit  race  or 
other  attractions. 

Entries  Clone  Sept.  I 

Kntries  will  close  September  1,  the 
fee  being  $200  per  car  which  is  returned 
if  car  starts.  Owing  to  the  use  of  a 
board  track  it  will  be  necessary  for  all 
cars  to  carry  approved  mud  aprons  so 
that  grease  cannot  leak  onto  the  boards. 
The  usual  changing  of  steering  spindles 
and  parts  prior  to  the  race  will  be  in- 
sisted upon,  but  the  changing  of  the 
axle  proper  will  not  be  required. 

Rush  Work  Night  and  Day 

Work  is  at  present  being  pushed  night 
and  day  on  the  erection  of  the  speedway 
and  it  will  he  finished  in  ample  time  for 
the 


Detroit   Electric  Starts  on  1,500 
Mile  Run 

Detroit,  Mull.,  May  2H-  A  practical 
demonstration  of  what  the  electric 
vehicle  can  do  has  been  arranged  by  the 
Anderson  Electric  Car  Co.,  on  a  scale 
never  before  attempted  with  an  electric- 
ally driven  automobile. 

Beginning  June  1  a  stock  model 
52  Detroit  electric  brougham,  seating 
five  passengers,  with  Detroit  lead  bat- 
teries, Houk  wire  wheels  and  Goodrich 


Silvertown  cord  tires,  will  start  a  series 
of  twenty  daily  runs  to  places  of  interest 
around  Detroit.  The  daily  mileage  will 
be  at  least  75  miles,  so  all  told  1,500 
miles  to  be  run  between  June  1  and  2.5. 

The  Anderson  company  wants  to 
demonstrate  by  this  series  of  runs  that 
the  electric  car  is  a  practical  family 
vehicle,  of  easy  operation  and  that  it 
can  stand  severe  road  driving,  just  as 
the  gasoline  car. 

A  committee  of  three  Detroit  news 
paper  men  will  act  as  supervisors  of  the 
runs,  and  Secretary  Charles  A.  Hughe.-, 
of  the  Detroit  Athletic  Club,  will  send 
the  car  away  daily  from  the  club  house 
and  check  it  upon  its  return.  The  day's 
run  must  be  made  on  one  battery  charge. 

In  addition  to  the  driver  and  a  repre- 
sentative of  the  Anderson  company, 
there  will  be  room  for  three  more  pas- 
sengers in  the  car.  The  company  has 
extended  an  invitation  to  any  one  in- 
terested to  take  part  in  one  or  several 
trips.  In  fact  the  manufacturers  are 
desirous  that  prospective  purchasers 
take  part  in  the  runs  as  they  believe  the 
demonstration  will  be  the  very  best  argu- 
ment in  favor  of  the  electric's  practica- 
bility. 

Although  the  twenty  runs  will  be  made 
to  cities  and  towns  it  has  been  arranged 
to  have  basket  luncheon  by  the  roadside 
as  often  as  the  weather  will  permit  this. 


Stutz  Stars  at  Newark  Track 

Newark,  N.  J.,  May  :ll — Joe  Dickin- 
son, in  a  Stutz,  carried  off  the  honors  in 
today's  automobile  races  on  the  1-2-mile 
track  at  Olympic  Park,  held  by  the 
Matty  Matthews  Auto  Racing  Assn.,  Inc., 
by  taking  four  out  of  the  six  events.  The 
attendance  was  5.000.  The  results  of 
the  races  follow: 

One. Mile  Timr  Tnals  I  flee  fur  nil  I  -Won 
1 1 \  lnrkimoin,  Stuiz.  Krazrr.  Curieja.  seroral. 
Inirvx.i,  For. I  Spinal,  thinl:  lime.  1:12  1-5. 

Two- M IN-    Sp.-i  nil    Invitation    H'lasx  Kl 
Kinul  lix.it  won  l>\  I iirklnxon.  Ntutz.  Watson. 

\I.  Ti  i  r.  <  i«l.  Kruwi .  forma,  thinl.  tliw. 

2  3?  l-r.. 

i"in-Mili-  Non-Stork  <  ("lass  Ki— Won  l-» 
Watson.  M.rirr:  Fraxer.  Porrcjii.  si-rornl. 
V,i  J    into    thinl  time. 

Two  .\I|V  Non-Stmk  M"la*H  l>> — Final  hrnt 
won  Kv  1  iirklnson,  Stntz:  Umittert.  SImz. 
*o'.oi.il.  Wio.Mii.  Mercer.  Until,  time,  2:11  l-T.. 

FIvc-MlN-   ll.ii, ill.  ,ii,.   Nun-Stork    (CI.**  K  > 

Won  1>\  I.. irrl.nl.  Stilt*  Vail.  Otto,  wonil, 
Mntvlill,    National,   t li n  il :   time,  fi.-.l 

 ..!  ••  --'-'-.ii      \      '  '    1 1  .i  .i 

Hare    (Claro.    Kl-  Won  Ulrklnson.  Stilt/ 

Krazer.  Correja,  wi'iiml:  Vail.  Into,  llilt'l 
ili-num-.-.  «  i- 1  mile*. 


Galesburg  Entries  lo  Date  Number  Five 
Galesbi  RO,  111..  May  28 — Five  entries 
are  in  for  the  100-mile  race  by  automo- 
biles on  the  Galesburg  Fair  Assn. 
grounds  on  June  !»,  and  many  more  are 
looked  for.  Those  already  registered  in- 
clude the  following:  Tom  Alley,  driving 
a  Dusenberg;  Ed.  O'Donnell,  a  Dusen- 
berg;  S.  Ostewid,  an  Apperson  Special; 
Jack  Dody,  a  Crown  Special;  and  Andy 
Burt,  a  Stutz.  It  is  expected  that  two 
Maxwells  will  lie  entered. 


100  M.  P.  H.  on  Ta- 
coma  Speedway 

Track  Finished  May  24  Board- 
ing Cost  $55,000—16  Entries 
—$10,500  in  Prizes 

Iniiianap«iLIS,  INU.,  May  29— Manager 
G.  D.  Dunn  of  the  Tacoma  Speedway 
Assn..  Tacoma,  Wash.,  who  is  here  at- 
tending the  speedway  races,  says  that  the 
boarding  of  the  2-mile  Tacoma  speedway 
was  completed  May  24,  and  that  already 
one  car  has  lapped  it  at  an  unofficial 
speed  of  over  100  miles  per  hour.  This 
speedway  is  located  on  a  230-acrc  tract 
tl  miles  from  the  heart  of  the  city  and 
wus  used  last  year  with  a  gravel  surface. 
In  boarding,  the  2  by  4  material  has  been 
laid  directly  on  the  gravel,  without  inter- 
vening sleepers,  the  2  by  4's  lying  in  the 
direction  of  travel  and  placed  5  inches 
apart  with  the  intervening  spaces  filled 
with  gravel  and  the  entire  top  covered 
with  a  layer  of  liquid  asphalt  1-S  inch 
thick     The  boarding  cost  $55,000. 

The  track  is  50  feet  wide  and  banked 
nt  the  turns  so  that  the  outer  edge  is  IK 
feet  high,  the  banking  all  being  gravel. 
The  homestretch  is  (!0  feet  wide  to  care 
for  the  pits  at  the  starting  line. 

This  track  is  not  a  perfect  oval  being 
longer  on  one  side  than  the  other,  the 
straightaway  on  the  homestretch  measur- 
ing 2,700  feet  and  that  on  the  backstretch 
1.800  feet.  On  one  end  is  a  straight  of 
700  feet  and  H00  feet  on  the  opposite  end. 
The  grandstand  accommodate  9.500 
Twenty-seven  cars  can  be  started 


ing  to  A. A. A.  rules  and  to  date  sixteen 
entries  are  in. 

The  total  of  $10,500  in  prizes  is  divided 
up  among  three  races  covering  2  days  as 
follows:  100-mile  race,  $1,500  ;  200-miles, 
$:i,500;  and  250-mile  race  $5,500. 

One   Set   of  Goodyear  Tires  on 
Transcontinental  Stutz 

New  York  City,  May  :U— The  trann- 
continental  Stutz  Bearcat  which  recently 
broke  the  coast  to  coaRt  record  by  cover- 
ing the  H,728.4  miles  between  San  Diego, 
Cal„  and  this  city  in  11  days.  7  hoars 
and  15  minutes,  completed  the  trip  on  a 
single  set  of  Goodyear  tires,  the  same  air 
being  in  the  front  pair  at  the  finish  of 
the  run.  Other  features  of  equipment 
were  mentioned  in  The  Automobile  for 
May  20. 

Demonstrates    Advantages    of    I'sc  of 
Sub-Casings  in  Tires 

Los  Angeles,  Cau,  May  29— For  the 
purpose  of  demonstrating  the  advan- 
tages derived  from  tires  that  are 
equipped  with  sub-casings,  the  Western 
Auto  Sub-Casing  Co.,  of  this  city  is  con- 
ducting a  novel  test. 
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The  company  installed  a  machine 
which  duplicates  the  duties  imposed  on 
tires  in  usual  running.  The  machine 
consists  of  a  high  speed  rasp  wheel  to 
give  friction;  and  a  wheel  with  inflated 
tire  applied  to  the  rasp  with  pressure  on 
the  tire.  This  pressure  is  equivalent  to 
the  weight  of  the  car  and  places  ap- 
proximately the  same  weight  on  the 
tire  as  when  it  is  on  the  road. 

The  machine  demonstrated  that  the 
tire  equipped  with  a  sub-casing  did  not 
blow  out  as  soon  as  the  one  not  rein- 
forced. 

Saxon   Average*  37   M.P.G.  for 
1.665  Miles 

Detroit.  Mich.,  May  27.— The  lid-days' 
reliability  and  consumption  test  which 
was  started  April  26  by  a  four-cylinder 
stock  Saxon  roadster  ended  today.  The 
little  car  was  kept  actually  .'12  consecu- 
tive days  on  the  road  and  covered  in  that 
time  4,665  miles  or  an  average  of  145.8 
miles  a  day. 

The  total  expense  for  gasoline  and  oil 
was  $25.07  or  an  average  of  $0.0053  per 
mile.  The  expense  consisted  of  $13.97 
for  127  gallons  of  gasoline  and  $11.10  for 
63  quarts  of  lubricant.  This  consump- 
tion represents  an  average  of  37  miles 
per  gallon  of  gasoline  and  74  miles  to 
the  quart  of  oil. 

During  more  than  half  of  the  time  the 
test  was  under  way,  it  rained  and  the 
roads  were  at  times  in  very  bad  condi- 
tion. The  car  followed  two  routes  on 
every  alternating  day,  being  checked  by 
city  officials  out  of  Detroit  and  by  offi- 
cials of  the  Wolverine  Automobile  Club 
daily  in  this  city. 

Sioux  City  Getting  Ready 
Siorx  City.  Ia.,  May  27 — Improve- 
ments are  being  made  on  the  2-mile 
speedway  here  for  its  coming  meet  July 
3,  by  increasing  the  banking  on  the 
turns  2  feet  and  using  20,000  additional 
gallons  of  oil  as  compared  with  last 
year.  A  new  bleachers'  grandstand  to 
accommodate  1,800  has  been  erected  on 
the  back  stretch.  The  track  surface  of 
this  speedway  is  70  feet  wide  with  the 
exception  of  the  homestretch  which  is 
considerably  wider. 

To  Nationalize  Traffic  Rule* 
Cincinnati,  O.,  May  31  — Formation  of 
plans  for  the  adoption  of  national  traffic 
rules  was  advocated  at  the  annual  meet- 
ing of  the  International  Assn.  of  Police 
Chiefs  which  was  held  in  Cincinnati,  (>., 
last  week.  C.  E.  Healy.  chief  of  Chicago, 
declared  that  the  pedestrian  was  hardest 
to  control,  but  that  he  has  partially 
solved  the  problem  in  his  city  by  secur- 
ing the  co-operation  of  business  men. 
He  advocated  safety  zona  for  pedestri- 
ans. The  importance  of  automobiles  in 
police  work  was  also  discussed  at  length. 


Two  Shows  for 
Columbus 

First,  Aug.  30  to  Sept.  3— 
Second,  Jan.  29  to  Feb.  5 — 
Jitney  Developments 

CoLfMBl's,  O.,  Murch  28 — In  order  to 
put  the  business  of  operating  automobile 
shows  in  the  Buckeye  Capital  on  a  busi- 
ness basis,  the  Columbus  Automobile 
Show  Co.  has  been  incorporated  with  a 
capital  of  $1,2IH)  for  the  purpose  of  giv- 
ing all  kinds  of  automobile  and  acressory 
displays.  The  stockholders  of  the  cor- 
poration consist  of  twelve  of  the  well- 
known  dealers  of  the  city,  each  of  whom 
will  ho'.d  one  share  of  the  stock.  The 
company  will  be  operated  for  profit, 
similur  to  other  commercial  incorpora- 
tions and  if  any  profit  is  made  it  will  go 
into  the  pockets  of  the  stockholders,  who 
are  the  exhibitors. 

It  is  planned  to  give  two  automobile 
shows  during  the  comint*  8  months. 
The  first,  which  will  be  known  as  the 
autumn  show  will  be  held  in  the  South 
Machinery  Hall  at  the  Ohio  Suite  Fair 
and  will  Ik-  held  August  30  to  September 
3  inclusive,  the  same  dates  as  the  state 
fair.  All  displays  of  automobiles,  motor 
trucks  or  accessories  must  be  in  that 
building,  which  has  been  leased  hy  the 
show  company  fiom  the  Ohio  Agricul- 
tural Commission. 

The  second  annual  automobile  show 
will  be  held  in  the  Memorial  Hall,  Janu- 
ary 29  to  February  5  inclusive  and  will 
be  similar  to  previous  shows.  Displays 
of  passenger  cars,  commercial  vehicles 
and  accessories  will  be  made. 

Neutral  in  New  Jersey  Jitney  War 
Trenton.  N.  J.,  May  28— The  State 
Motor  Vehicle  Department  issued  a 
proclamation  of  neutrality  today  in  the 
war  between  trolley  companies  and  jit- 
ney operators. 

The  proclamation  was  the  outcome  of  a 
complaint  brought  before  Commissioner 
Dill  by  the  Trenton  and  Mercer  County 
Traction  Corp.  against  G.  P.  Gibson,  who 
had  driven  a  jitney  past  a  standing 
trolley  car.  The  defendant  was  dis- 
charged. 

Louisville  Jitney  Bond  Clause  Void 

l.utlsviu.E.  Ky.,  May  29— Circuit 
Judire  Samuel  B.  Kirby  today  declared 
void  the  clause  in  the  jitney  bus  ordinance 
i elating  to  bonds  required  of  owners  and 
operators  and  granted  a  temporary  in- 
junction prohibiting  the  City  of  Louis- 
ville from  enforcing  the  measure.  The 
temporary  order  was  granted  on  the 
application  of  seventy-three  jitney  bus 
operators,  and  will  be  continued  in  effect 


until  the  action  can  be  tried  out  on  its 
merits. 

The  court  does  not  hold  that  the  bond 
of  $5,000  required  by  the  ordinance  is 
excessive,  but  says  that  the  section  held 
invalid  provides  for  something  more  than 
a  bond  of  $5,000,  and  that  in  inserting 
this  extra  provision  the  General  Council 
exceeded  its  authority. 

Cannot  Regulate  Jitneys  in  Massa- 
chusetts 

Bus-ton.  Mass.,  May  31— Tht  attempt 
of  the  street  railway  magnates  to  curb 
the  jitney  bus  business  in  Massachusetts 
got  a  jo'.t  here  when  Attorney-General 
Atwill  at  the  request  of  the  legislature 
sent  down  an  opinion  that  the  proposed 
law  to  govern  them  was  unconstitutional. 
This  was  such  a  surprise  that  there  is 
some  doubt  now  whether  there  will  be 
any  legislation  at  all  this  year  govern- 
ing the  buses.  And  even  if  there  is  some 
law  passed  there  is  a  possibility  of  con- 
fusion because  one  section  of  the  motor 
law  now  states  specifically  that  no  city 
or  town  shall  pass  ordinances  restricting 
motor  vehicles.  At  present  any  such 
regulations  as  restrict  the  vehicles  are 
illegal,  but  no  one  has  discovered  it,  or 
made  any  attempt  to  modify  the  mat- 
ters. 

3-Cent  Jitney  Offered  for  N.  Y. 

New  York  City.  June  1 — Three  bids 
for  the  new  bus  routes  in  Manhattan 
were  received  hy  the  franchise  commit- 
tee of  the  Board  of  Estimate  today  and 
opened  by  Acting  Mayor  McAneny.  The 
Fifth  Avenue  Co.  wants  a  10-cent  fare, 
the  Motor  Bus  Co.,  both  5-  and  10-cent 
fares,  and  Messrs.  Brunner  and  Ridley, 
of  4C5  Pearl  street,  representing  a  con- 
cern not  yet  organized,  a  3-cent  fare  for 

The  Motor  Bus  Co.  promises  to  have 
100  buses  going  within  6  months.  The 
Bi  unner-Rid'.ey  representatives  state 
that  operation  would  begin  within  4 
months  with  buses  of  3  tons  capacity, 
either  piopelled  by  electricity  or  gasoline, 
or  both. 

Supreme    Court    Upholds    Validity  of 
Florida  Automobile  Tax 

Atlanta,  Ga.,  May  29 — Florida  may 
now  be  added  to  the  list  of  states  whose 
laws  for  the  taxing  of  automobiles  have 
been  upheld  by  the  highest  tribunal  in 
the  land.  In  Florida,  the  state  statutes 
fix  a  license  tax  of  $3  on  each  car. 
Automobile  owners,  after  paying  that, 
contended  they  should  not  be  required  to 
pay  a  further  tax,  in  some  places  being 
subjected  to  separate  city  and  county 
taxes  ae  well,  and  went  to  the  courts,  but 
the  supreme  court  has  ruled  against  the 
plaintiffs. 
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^4el  in  US  4ie  Industry 


Brown  Joint)  I.os  Angeles  fierce — J.  S. 

Brown,  who  has  been  connected  with  the 
automobile  industry  in  Southern  Cali- 
fornia for  several  years,  ha*  joined  the 
force?  of  the  W.  E.  Bush  organization, 
Southern  California  distributor  for  the 
Pierce-Arrow  line  in  Los  Angeles,  Cal. 
Brown  will  devote  his  time  to  the  man- 
agement of  the  used-car  department, 
which  is  located  adjoining  the  main  Bush 
salesroom  on  South  Grand  avenue. 

New  Man  in  Los  Angeles  Appemon — 
M.  H.  Green  has  been  appointed  retail 
sales  manager  of  the  Los  Angeles  Apper- 
son  branch.  Green  was  for  fi  year*  man- 
ager of  the  Cadillac  and  3  years  sales 
manager  of  the  Hudson  agency  in  Los 
Angeles.  V.  M.  Headlee,  former  man- 
ager of  the  Chalmers  agency  in  Los  An- 
geles, has  assumed  the  duties  of  whole- 
sale manager  of  the  Apperson  branch, 
which  covers  the  entire  territory  of 
Southern  California  and  Arizona. 


Garage 

Coodyear's    New    Booklet.  —  A  new 

booklet  on  "Goodyear  Fortified  Tires" 
has  been  issued  to  the  trade  by  The 
Goodyear  Tire  &  Rubber  Co.,  Akron,  O. 
It  is  primarily  a  booklet  discussing  big 
car  requirements,  and  is  intended  to 
illu<trate  the  progress  Goodyear  has 
made  in  the  car  field  in  the  past  few 
years,  by  dwelling  on  the  two  types  of 
tires  that  exemplify  its  work. 


Motor  Men  in  New  Roles 

Syrocns  Saginaw  Kisk  Mgr. — The  Fisk 
Rubber  Co.,  Chicopee  Falls,  Mass.,  has 
opened  a  branch  in  Saginaw,  Mich.,  at 
812  Genesee  avenue,  in  charge  of  H.  E. 
Symons. 

Til  us   Join*   Owen  Magnetic — E.  S. 

Partridge,  sales  manager  of  the  Owen 
Magnetic  Co.,  New  York  City,  has  added 
Fred  J.  Titus  to  the  staff.  Titus  was 
recently  with  the  Simplex  company. 

Eitzen  Savage  Tire  Mgr. — H.  H.  Eitzen 
has  been  appointed  manager  of  the  San 
Diego,  Cal..  branch  of  the  Savage  Tire 
Co.  He  was  with  the  Goodrich  company 
for  several  years,  and  previous  to  that 
time  was  engaged  in  the  tire  business  in 
Idaho. 

Wolfe  Transferred  to  Dallas  —  M.  C. 

Wolfe,  former  salesmanager  for  the  Kis- 
ael-Kar  Co.,  ha*  been  made  manager  for 
the  company  at  Dallas,  Tex.  He  suc- 
ceeds B.  M.  Lindscy.  who  resigned  only 
a  few  days  ago  to  become  vice-president 
and  general  manager  of  the  M.  &  S.  Sale* 
Co. 

Pearson  Makes  Change— George  Pear- 
son, Jr.,  formerly  of  the  Pearson  Motor 
Car  Co..  San  Francisco  agent  for  the 
Maxwell  cars,  has  disposed  of  his  inter- 
ests in  the  company  to  the  R.  tt  S.  Corp. 
and  has  taken  the  Northern  California 
agency  for  the  Saxon  Motor  Car  Co.  of 
Detroit. 


Westman  in  Accessory  Business  —  E. 

E.  Westman,  who  for  the  past  5  years 
has  been  connected  with  the  Cole  Motor 
Car  Co.  and  Premier  Motor  Mfg.  Co.  in 
the  capacity  of  purchasing  agent,  has 
severed  his  connection  with  the  latter 
company  to  embark  in  the  wholesale  ac- 
cessories business  on  his  own  account  un- 
der the  name  of  Standard  Bearings  & 
Parts  Co.  with  headquarters  in  Indianap- 
olis. 

Johnson  Goes  to  Seattle — Mel  Johnson, 
who  for  some  years  past  has  been  man- 
ager of  the  Howard  Automobile  Co., 
Buick  distributor,  branch  at  Portland. 
Ore.,  has  resigned  to  give  all  his  time  and 
attention  to  the  Seattle  Buick  agency,  in 
which  he  secured  an  interest  some  2 
years  ago.  He  will  be  succeeded  by  G. 
H.  McCutcheon,  who  is  at  present  man- 
ager of  the  Howard  branch  in  Oakland. 
C.  M.  Reese.  McCutcheon's  assistant,  will 
take  charge  of  the  Oakland  branch. 


Dealer 

Recent  Visitors  to  Studcbakcr  Plant — 

Recent  visitors  to  the  plant  of  the  Stude- 
bakcr  Corp.,  Detroit,  Mich.,  were  W.  S. 
Williams,  branch  manager  of  the  Stude- 
baker  agency  in  Dallas,  Tex.;  J.  Wol- 
laeger,  of  the  Wollaeger  Auto  Sales  Co.. 
Milwaukee,  Wis.,  and  A.  H.  Pear  sail, 
branch  manager  of  the  Studebaker 
Corp.,  Chicago,  111.,  and  L.  Markle,  presi- 
dent of  L.  Markle  A  Co.,  Chicago.  III. 
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Polack  Tire  in  Detroit— The  Polack 
Tyre  Co.,  New  York  City,  hag  opened  a 
Detroit  store  at  605  Woodward  avenue. 

Moves  into  New  Quartern  —  The 
Springfield  Buirk  Co.  has  moved  into 
its  new  salesroom*  and  service  station 
at  t;50  Main  street,  Springfield,  Mass. 

A  Carload  of  "Velvets"— The  John  W. 
Blackledge  Mfg.  Co.,  Chicago,  has 
shipped  a  carload  of  shock  absorbers  to 
K.  A.  Patterson,  distributor  for  Kansas. 

Chicago  Battery  Office  Moved — Cen- 
tal Lead  Batteries  Co..  Newark.  N.  J., 
announces  the  removal  of  its  Chicago 
office  to  219  East  Twenty-fourth  street 

Wheeler  &  Schebler  Branch  Moved — 
Wheeler  &  Schebler  have  moved  their 
Chicago  branch  to  2021  Michigan  avenue 
with  larger  and  better  accommodations. 

Vining  Has  Moved — R.  W.  Vining, 
who  handles  the  Paterson  car  in  the 
New  England  territory,  with  headquar- 
ters in  Boston,  Mass.,  has  moved  from 
v:o  Newbury  street  to  16  Columbus  ave- 
nue, in  the  Motor  Mart. 

New  Horseshoe  Tire  Dealer  —  The 
Racine  Auto  Tire  Sales  Co.,  Indianapolis, 
Ind.,  has  opened  a  salesroom  at  60  We  <t 
New  York  street,  and  will  act  as  state 
distributor  for  the  Horseshoe  tires, 
which  are  made  by  the  Racine  Auto  Tire 
Co. 

New  IMroit  Supply  Co*. — The  Auto 
Supply  Store.  Detroit,  Mich.,  has  opened 
for  business  at  680  Woodward  avenue, 
with  a  complete  line  of  accessories  and 
supplies.  The  Detroit  Distributing  Co. 
has  opened  quarters  at  799  Woodward 
avenue. 

Baltimore's  New  Public  Garage — 
Frank  Baumeister  has  completed  a  pub- 
lic garage,  up  to  date  in  every  particu- 
lar, at  13  South  Bethel  street,  Baltimore, 
Md.  Obstructing  pillars  are  eliminated 
and  the  place  has  been  fitted  with  many 
labor-saving  devices. 

ChevroJet  at  New  Haven — The  Chev- 
rolet Motor  Co.  has  opened  a  branch  at 
226-228  George  street,  New  Haven, 
Conn.,  and  J.  H.  Whalley,  for  the  past 
4  years  with  the  Hartford  Buick  Co., 
has  been  appointed  manager,  with  Ed- 
ward Burns  in  charge  of  sales. 

Goodyear  Closes  N.  Y.  Retail  Store — 
The  Goodyear  Tire  &  Rubber  Co.  has  dis- 
continued its  Broadway  retail  store  in 
New  York  City.  It  has  opened  a  serv- 
ice station  at  207  West  50th  street.  Busi- 
ness will  continue  under  the  direction  of 
P.  W.  Smith,  present  branch  manager. 

Takes  on  Miller  Tire— The  Knight 
Garage,  Inc.,  at  249-263  George  street. 
Manchester,  N.  H.,  has  just  taken  the 
Miller  tire  agency  as  another  of  its  ac- 
cessories. The  garage  is  being  rebuilt 
and  it  will  handle  the  Stewart-Warner 
speedometer  service  when  the  work  is 
finished. 

Leavitt'R  New  Bldg.  Completed— The 


four-story  building  ererted  by  J.  W. 
Lcavitt  &  Co.,  Seattle,  Wash.,  Pacific 
Coast  distributor  of  Overland  cars,  was 
completed  this  week.  It  provides  a  total 
floor-space  of  36.000  square  feet  and  is 
one  of  the  largest  and  be  ft  equipped 
automotiile  establishments  on  the  Parilic 
Coast. 

Start  Their  Own  Firm— Edward  N. 
Tarbell,  for  the  past  7  years  manager 
of  the  Post  &  lister  Co.'s  Springfield, 
Mass.,  branch,  and  B.  Waters,  manager 
of  the  Albany  and  Worcester  branches 
of  the  company,  have  formed  the  Tar- 
bell-Waters  Co.,  at  Springfield,  Mass., 
and  opened  an  accessory  store  at  275 
Bridge  street,  carrying  a  large  line. 

New  Oklahoma  City  Co.— The  Okla- 
homa Tire  Construction  Co.  is  a  new  es- 
tablishment in  Oklahoma  City,  Okla., 
having  opened  up  at  202  West  Second 
street  to  reconstruct  tires.  Another  new 
concern  is  the  Oklahoma  Rubber  Co.  that 
has  opened  at  623  North  Broadway.  This 
company  will  make  a  specialty  of  quick 
tire  repair  service  to  all  motorists  in 
trouble  around  the  city. 

Will  Operate  Own  Repair  Dept.— C.  E. 
Cain  &  Son,  operating  a  garage  at  Wau- 
paca, Wis.,  and  leasing  the  repair  shop 
to  outside  parties,  has  decided  to  estab- 
lish its  own  repair  department  and  also 
an  accessory  and  supply  store.  Tom  Hal- 
ver.^on,  former  occupant,  has  arranged 
for  space  with  the  A.  M.  Hanson  Garage 
Co.  and  will  operate  not  only  a  shop  but 
a  selling  agency  and  supply  department. 

Seattle  Co,  Moves— Rothweiler  &  Co., 
Seattle,  Wash.,  distributor  of  Cole  auto- 
mobiles in  the  Puget  Sound  country  and 
sub-agents  for  the  Ford  in  Seattle,  has 
moved  into  its  new  two-story  brick 
building  at  Denny  Way  and  Broadway. 

Jones  Auto  Lock  in  Tacoma— Ben 
Wold,  secretary  of  the  Griffith  Motor  Car 
Co.,  distributor  of  Dodge  cars  in  Tacoma, 
Wash.,  has  taken  the  agency  for  the 
Jones  Auto  Lock. 

Invading  Milwaukee's  Residential 
Section— One  of  the  oldest  and  finest 
residences  in  Milwaukee,  at  the  north- 
west corner  of  Grand  avenue  and 
Eleventh  street,  is  being  razed  to  make 
way  for  a  business  block,  the  first  ten- 
ant to  be  the  Auto  Mart,  now  located  at 
225  West  Water  street,  with  a  Ford 
branch  at  809  Grand  avenue.  The  Auto 
Mart  has  taken  a  6-ycar  lease  on  the 
building  to  be  erected  for  completion 
July  1. 

Buys  Big  Service  Bldg.— The  J.  C. 
Tucker  Co.  has  bought  from  the  General 
Fire  Extinguisher  Co.  two  large  build- 
ings near  its  present  service  station  on 
Exchange  street.  Providence.  R.  I.,  so 
that  it  will  have  more  room  to  care  for 
owners  of  Chase  and  Vim  vehicles,  for 
which  it  has  the  agency.  The  present 
service  station  it  occupies  is  claimed  to 
be  the  largest  in  the  State.    When  the 


new  buildings  are  remodeled  the  main 
offices  now  at  Narragansett  Pier  will  be 
moved  to  Providence. 

New  St.  Paul  Agencies— F.  Joswich, 
of  the  Joswich  Manufacturing  Co.,  St. 
Paul,  Minn.,  has  opened  the  local  agency 
for  Chandler  cars  at  382  Cedar  street. 
II.  F.  Hine  has  leased  a  building  at  Main 
avenue  and  6th  street  for  the  local 
agency  for  Federal  tires.  The  Hyatt 
Roller  Bearing  Co.  of  Detroit  has  estab- 
lished a  Northwestern  agency  at  1400 
Hennepin  avenue,  covering  Minnesota, 
the  Dakotas,  Montana  and  Iowa.  N.  S. 
Swan,  of  Boston,  in  charge.  The  Heinie 
Electric  Co.,  Lowell,  Mass.,  has  opened 
a  Northwestern  branch  at  33  11th  street 
S. 

New  Detroit  Service  Co.  Formed — In 

conjunction  with  the  Gordon  Auto  Sales 
Co.,  Detroit,  Mich.,  which  handles  the 
Chandler,  Dort  and  Ohio,  there  has  been 
formed  the  Detroit  Motor  Service  Co., 
which  will  take  care  of  the  service  de- 
partment of  the  Gordon  company.  Head- 
quarters are  at  1000  Woodward  avenue. 
Those  in  charge  W.  W.  Case,  former 
manager  of  the  service  department  of 
the  Anderson  Electric  Car  Co.,  H.  W. 
Shay,  former  foreman  in  the  same  de- 
partment, and  E.  H.  Monasmith,  former 
assistant  electrical  engineer  of  that  firm. 

Chandler's  Washington  Headquarters 
in  Seattle— Hereafter  the  Chandler  car 
will  be  represented  in  Seattle,  Wash., 
by  the  Northern  Motor  Car  Co.,  909  East 
Pike  street.  This  company  has  had  the 
distribution  of  these  cars  in  Western 
Washington  for  some  time,  but  hereto- 
fore has  maintained  its  quarters  in  Ta- 
coma. Its  headquarters  and  service  sta- 
tion will  hereafter  be  in  Seattle,  although 
it  will  continue  to  maintain  its  branch  in 
Tacoma,  where  in  addition  to  the  Chand- 
ler it  is  distributor  for  the  Maxwell.  A 
branch  is  also  maintained  in  Olympia 
and  Chehalis,  Wash. 

Minneapolis  Dealers  Erect  New  Homes 

—The  Walter  S.  Milnor  Co.  is  erecting 
at  Harmon  place  and  12th  street,  Minne- 
apolis, Minn.,  a  two-story  brick  automo- 
bile building,  98  by  157  feet,  to  cost  $75,- 
000,  to  be  ready  August  1.  The  corner 
section,  38  by  157  feet,  will  be  occupied 
by  the  Western  Motor  Supply  Co.,  and 
the  remainder  for  the  shop  and  garage 
of  the  building  company.  The  garage 
will  accommodate  fifty  cars  and  twelve 
in  the  shop.  The  Parker  Garage  at  10th 
street  and  Mary  place  is  having  a  sec- 
ond story.  The  change  called  for  engi- 
neering skill,  as  the  roof  had  to  be  raised 
seven  feet,  and  it  is  125  by  168  feet 

stant  use.  The  work  will  be  done  July  1. 
E.  W.  Decker  will  erect  at  Harmon  place 
and  15th  street  a  $50,000  building  for 
the  Twin  City  Motor  Co.  It  will  be  two 
stories. 

(Continued  on  page  1012) 
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The  Week  in  the  Industry  (Continued) 


Takes  K-W  Koad  Smoother  ARenry— 

R.  S.  Millard,  of  1840  Euclid  avenue, 
Cleveland,  0.,  ha*  taken  the  aurency  of 
the  K-W  rond  smoothers  in  connection 
with  handling  Hickmeycr  devices. 

Farewell  Banquet  Given  Man»li«Ul 
Men. — A  farewell  banquet  was  given  at 
Mansfield,  O.,  recently  in  honor  of  three 
employees  of  the  Mansfield  Tire  and  Rub- 
ber Co.,  who  were  transferred  to  the 
Columbiana  Tire  and  Rubber  Co.'s 
plant.  They  were  E.  A.  Krunniih,  super- 
intendent; L.  J.  Smith,  production  man. 
and  Vern  AndrefTK,  who  becomes  assist- 
ant superintendent  of  the  Columbiana 
I 'Lin* 

(iaaoaava  Office  in  Jcffernonvillo — The 

Auto  Cos  Saver  DistributinK  Co.,  dis- 
tributors of  (iasosava,  han  opened  an 
ofAre  at  1207  Spring  street,  Jefferson- 
ville,  Ind.  It  is  claimed  that  the  new 
device  actually  mnves  from  :10  to  40  per 
cent,  k'as  consumption,  reduce;  carbon 
deposit,  makes  the  engine  run  smoother 
by  giving  an  even  mixture,  increases  the 
mileage  from  J">  to  .r>0  per  cent,  and 
prevents  backfire. 

Recent  Wisconsin  fiarase  News — J.  R. 
Williams  and  Ceorife  Richards,  Winr.e- 
conne.  Wis.,  have  formed  a  partnership 


to  engage  in  the  garage  and  repair  shop 
business.  A  garage  will  be  erected  at 
once  for  the  new  concern  by  E.  R.  Will- 
iams, father  to  the  senior  partner.  Sut- 
ter. Simpnon  &  Stengel,  Spooner,  Wis., 
agents  for  several  leading  lines,  the 
business  being  conducted  in  connection 
with  a  large  wholesale  and  retail  lum- 
ber business,  have  broken  ground  for  a 
modern  garage  building  to  cost  $5,000. 
It  will  be  of  brick  and  steel  construc- 
tion, one-story,  50  by  HO  feet,  and 
equipped  with  a  complete  repair  shop. 
C.  S.  Anderson,  an  expert  mechanic,  of 
Lake  Geneva,  Wis.,  is  establishing  a  gen- 
eral machine  and  automobile  shop  in  that 
city  and  will  make  a  specialty  of  sheet 
metal  work. 

Recent  Michigan  Garage  Changes — 
John  Cox,  distributer  for  the  Dort.  Hol- 
lier  and  Paiffe  cars  in  Flint.  Mich.,  has 
leased  the  old  Matson  blacksmith  shop, 
which  will  be  remodeled  and  made  into  a 
garage  and  salesroom.  Green  &  Judson, 
Kenton,  have  purchased  the  garage  busi- 
of  Ed.  Jennings.  Koontz  &  Troy, 
St.  Joseph,  are  having  a  new  garage 
erected  on  Muin  street.  It  will  be  44  by 
13-J  feet  in  size.  W.  R.  Campbell,  of 
Evart.   has   sold   his   garage   to   E.  S. 


Gough.  I).  J.  Miller,  Diamondale.  has 
purchased  the  Old  Creamery  building 
and  will  start  into  the  garage  and  auto- 
mobile repairing  business,  making  a 
specialty  of  Ford  cars.  S.  B.  Campbell 
and  Karl  Stecn  have  opened  an  automo- 
bile and  machine  shop  in  the  Coe  Mfg. 
Co.  building,  Fenton.  The  J.  C.  Cristy 
Sales  Co.,  Pontiac,  agent  for  the  Stude- 
baker  cars,  has  opened  it»  new  show- 
room at  199  South  Saginaw  street.  A. 
B.  W'inans,  of  Nashville,  has  opened  a 
new  garage  and  repair  shop.  M.  E. 
Donnelly  has  opened  a  garage  and  taxi 
service  at  Sixth  avenue  and  Chippewa 
street,  Flint.  The  Wolverine  Auto  Co., 
Lansing,  has  bought  the  Coliseum  Rink, 
East  Ottawa  street,  and  will  remodel  it 
as  a  garuge.  with  showrooms  for  cars 
and  accessories.  The  Kalamazoo  Imple- 
ment Co.,  Kalamazoo,  Studebaker  dis- 
tributor, has  moved  into  its  new  quarters 
at  114  East  Water  street.  The  old 
garage  at  115  East  Water  street  will  be 
used  as  service  station  and  repair  shop 
Ames  &  linger,  of  Belding.  Mich.,  have 
opened  a  garage  and  machine  shop.  An 
ulonol.iie  accessory  and  supply  show- 
r...  m  has  i een  opened  in  connection  with 
the  other  business. 
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Our  national  advertising  campaign  now  running  in 
the  Saturday  Evening  Post — and  in  every  important 
motor  car  paper — is  carrying  to  millions  of  reader* 
the  message  of  DANN 


—one  of  the  oiggest  in  me  nisiof  y  ot  tnc  motor  car 
OANN  Insert  is  a  wonderful  production.  Motorists  have 
waited  for  a  perfect  shock  absorber  for  ten  years.  They  got 
it  finally  in  DANN  Insert. 

A  Success?  Our  factory  is  swamped  with  orders — working 
overtime  to  meet  the  demand!  DANN  Insert  took  the  motor- 
ists of  two  continents  by  storm. 

The  tremendous  interest  of  Ford  owners  proves  that  at  $8 
Uaey  realise  that  the  greatest  Ford  shock  absorber  on  the 
market 


DANN  Insert  places  a  real  shock  and 
vibration  absorber  in  direct  contact 
with  every  square  inch  of  vibration 
and  shock  conducting  surface  of  all 
four  springs. 


ji  ««m  ndotUM  qulmn  DANM  liwol  wi\ 


Indiana  Avenue, 


tan.  U  i*  th»  sajT 
Eoaarctioa  with  •  .  *t 

•  ;••<•■«      It  ii  lb*  nnly  tiuilt-.ll  »fcixk   •3»i.i!ir;i   aHaral  eg 
to  up,  thrtnigtuml  »''«  Intgtb  »r..l  brr*4tb  «4  tn«  ■ariagi. 
udt  DANN  I-i.im     Write  for  ftew  baokUt.  "Tlte 
ol  tb*  later-  L«»«  Sbeck  Absorb**."    Oh  th*  t*»l*aa 
OANN  Oil  Cutbioa  SPRINGS  »nh  DANN  la**n  r**ay  Mwuilr. 
<aa  t «  •uatOl**:  la*  all  aufcaa  aa*)  **oa*ia  ul  cat*.  Write- 

RING  INSERT  COMPANY 


a? "tf 


Google 


$325  Less  Than  Last  Year 

This  r»l<>  (herland  is  essentially  tin-  same  as  our  1915  Overland    the  famous 
Model  80  that  sold  for  $1075.    It  is  the  largest  four  cylinder  Overland  that  wil 
be  produced  this  season. 

Specifications: 

I'nderilunt  rear  tprlng%       tlettrlt  starting  and 


iS  Hortepon  er  Motor 
tllgh-lentlon  magneto 

ignition 
S-Hearlng  irankshalt 
i'   ->f  tooling 


JT  x  4~  tire*; 
\ an    *■  Id  In  rear 

llemountable  rims; 
wltir  one  rifr*. 


lighting  *y  %tam 

Headlight  dimmer* 

$taln-\  Itlon.  ventilating 
type,  built-in  wlndthleld 


<)>erland  dealers  arc  allowing  samples  now. 

Srv  catdtogar  ■    ready.    PU .  *  addmi  Drrt.  I  V 
t  he  \\  ill>s-()\crlund  (lompany,  Toledo,  Ohio. 
Nt»  Nt.i.t.  1-  \o»  nn  l>i«plu>  iti  ihc  1'jnjiii.i  r^i'i,  Eipualtton. 


lattromtnt  board  on 

(9*1  dath 
l.elt-hand  drlrt, 
center  control 
One.wan  top  and  top  co»#r  *  •» 
Magnetic  speedometer 


"Mad*  in  I .  S.  A." 
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Thn  cents  a  copy 
Three  dollars  a  year 


BRIS 


Individuality  stands  out  all  over  the  BRISCOE 
car.  It  is  not  a  copy  but  a  creation,  possessing  an 
air  of  exclusiveness  that  makes  an  instant  appeal 
to  every  buyer— built  to  stand  up  indefinitely. 

In  representing  the  BRISCOE,  you  are  selling 
a  car  that  gives  the  purchaser  greater  value  than 
anything  else  at  anywhere  near  the  price. 

You  are  offering  a  foreign  car,  with  all  that  term 
implies — an  automobile  of  French  design  mechanic- 
ally, as  well  as  in  graceful  foreign  body  lines— 
at  an  American  price. 

The  prospect  feels  instinctively  that  here  is  a  car 
singularly  worth  while,  and  the  more  he  studies  it, 
the  more  positive  he  becomes — an  enthusiastic 
worker  on  your  behalf  a  more  valuable  sales 
agent  than  money  could  buy. 

This  is  one  of  many  reasons  that  make  the 
BRISCOE  the  easiest  and  most  thoroughly  satis- 
factory car  for  dealers  to  handle. 


s 

'Si 


CONSIDER  THE  BRISCOE,  FROM  ITS  UN- 
I  SI  M. I  V  SMART  EXTERIOR  TO  THE  INNER- 
MOST PARTS  OF  ITS  MECHANISM.  AND  YOU 
WILL  FIND  BY  FAR  THE  BIGGEST  VALUE, 
DOLLAR  FOR  DOLLAR.  TO  BE  FOUND  IN 
ANY  CAR. 

A  liberal  contract  is  offered  to  all  responsible  live-wire 
dealers  who  wish  to  increase  their  profits  by  the  sale  of 
BRISCOE  cars.  But  territory  is  being  allotted  fast  right  now. 
Better  get  in  touch  with  us  without  delay. 


BRISCOE  MOTOR  COMPANY  INC.  JACKSON  MICHIGAN 
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Special  automatic  machines  work- 
ing on  •hell*  for  the  famou*  7&  milli- 
meter gun*  In  a  Trench  automobile 
factory 


War  Rushes  French  Plants 

Automobile  Factories  Working  24  Hours  a  Day 
on  Ammunition,  Aeroplane  and  Military  Supplies 

By  W.  F.  Bradley 

Special  Representative  of  THE  AUTOMOBILE  with  the 
Allied  Arm i eg  in  France 


PARIS,  May  26 — French  automobile  export*  have  almost 
ceased  to  exist,  private  sales  have  been  reduced  to  an 
insignificant  figure,  and  yet  the  automobile  factories 
of  France  have  bigger  staffs  and  higher  pay-rolls  than  in 
normal  times.  The  explanation  of  the  apparent  anomaly  is 
that  the  automobile  factories  of  France  are  a  part  of  the 
war  machine,  and  as  such  are  working  on  the  production  of 
the  material  most  necessary  to  the  troops  in  the  field. 

The  war  trumpet  cleared  the  automobile  factories  of  men 
quicker  than  the  dinner  bell  ever  accomplished  it.  A  few 
weeks  fighting  showed  that  the  guns  were  using  up  ammuni- 
tion faster  than  the  state  factories  could  furnish  it,  that  the 
number  of  guns  was  altogether  insufficient  for  modern  re- 
quirements, and  that  the  automobile  service  would  have  to  be 
increased  on  a  scale  undreamed  of  by  the  most  enthusiastic 
supporters  of  mechanical  traction. 

So  far  as  the  automobile  factories  were  concerned,  this 
work  of  supplying  material  was  entrusted  to  the  Service  des 
Forges,  which  took  on  its  staff  the  officials  of  one  of  the  lead- 
ing automobile  trade  associations,  corresponding  in  general 


to  the  National  Automobile  Chamber  of  Commerce,  Inc.,  in 
America.  This  association,  knowing  every  detail  of  the  auto- 
mobile trade,  could  organize  resources  much  more  efficiently 
than  the  war  department  itself  was  capable  of  doing. 

There  were  no  men,  for  in  the  middle  of  September  three- 
quarters  of  the  automobile  factories  of  France  were  closed 
down.  The  manufacturers  who  had  accepted  contracts  for 
army  material  drew  up  lists  of  the  engineers  and  workmen 
they  required  to  complete  such  work.  Soldiers  in  the  trenches, 
in  forts,  and  at  bases,  received  orders  to  return  home  and 
take  up  their  ordinary  work.  These  men  threw  off  the  uni- 
form, but  they  did  not  cast  off  military  obligations.  They 
received  the  wages  they  had  been  drawing  before  the  war, 
compared  with  the  payment  of  1  cent  per  day  while  in  the 
field,  but  they  had  no  right  to  change  their  employment  for 
higher  pay  or  any  other  reason.  It  is  with  such  military  con- 
trolled workmen,  supplemented  by  those  who  are  free  from 
army  obligations,  by  refugees  from  the  northern  provinces 
of  France  and  by  thousands  of  Belgians,  that  the  French 
automobile  factories  are  manned  at  the  present  time. 
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The  moat  important  work  undertaken  by  the  factories  is 
the  production  of  the  famous  75  millimeter  shells.  No  fig- 
ures can  be  (riven,  but  it  is  possible  to  state  that  the  output 
of  such  shells  is  prodigious.  Many  factories  are  producing 
as  high  as  5,000  shells  every  24  hours.  The  army  provides 
the  steel  bars;  the  factories  cut  the  bars  to  length,  bore  them, 
turn  them,  shape  them  under  the  steam  hammer,  heat  treat 
them,  test  the  metal  for  hardness,  test  the  shell  under  hy- 
draulic pressure,  make  and  fit  the  time  fuse,  clean  and  pack 
them,  then  send  them  to  the  state  powder  factories. 

Big  Demand  for  Automatics 

A  fixed  price  is  paid  per  shell.  As  many  small  shops  with 
only  a  dozen  or  so  men  and  very  poor  equipment  arc  able  to 
make  a  living  wage  on  the  army  contracts,  it  is  possible  for 
the  big  firms,  well  stocked  with  automatic  machinery,  to 
clean  up  a  substantial  profit.  This  special  war  work  has 
caused  an  enormous  demand  for  American  automatics,  al- 
though the  heads  of  some  American  machine  tool  firms  in 
France  deny  that  business  is  good.  It  is  only  necessary,  how- 
ever, to  see  the  stacks  of  machinery  at  the  various  ports,  and 
to  note  the  additions  in  the  factories,  to  realize  that  the 
American  manufacturers  arc  well  supplied  with  orders. 
There  are  factory  buildings  around  Paris  which  for  years 
have  stood  empty,  but  which  since  the  outbreak  of  the  war 
have  been  filled  with  American  machinery  exclusively  for  the 
production  of  shells  and  other  war  material.  Many  ex- 
amples could  be  given  of  small  men  who  had  the  foresight  at 
the  beginning  of  this  period  to  purchase  a  few  automatics  and 
accept  army  contracts.  Within  :>  months  many  of  these  men 
have  wiped  off  the  entire  first  cost  of  the  machinery.  The 
head  of  one  of  the  leading  French  factories  remarked  to  the 
writer:  "The  public  notes  that  we  are  not  delivering  cars 
and  assumes  that  we  are  in  a  poor  condition.  As  a  matter 
of  fact  we  have  more  men  employed  than  at  any  period  of  the 
firm's  history;  if  the  war  stopped  today  we  should  still  have 
6  months'  contracts  in  hand,  and  we  are  not  losing  money  on 
any  job  we  undertake." 

High-Power  Aeroplane  Motors  Wanted 

In  addition  to  shells,  the  automobile  factories  are  well 
equipped  for  producing  tripods  for  quick-firing  guns,  aero- 
plane darts  and  bombs,  aeroplanes  and  aeroplane  motors,  and 


of  course  the  usual  automobile  material  for  military  purpose*. 
The  quantity  of  aeroplanes  and  aeroplane  motors  required  is 
one  of  the  many  surprises  of  this  war.  This  matter  does 
not  particularly  concern  automobile  manufacturers,  al- 
though some  French  car  manufacturers  are  building:  aero- 
planes in  their  body  shops,  but  it  is  worth  noting  that  the 
monoplane  has  practically  ceased  to  exist.  Bleriot,  the  lead- 
ing monoplane  manufacturer,  is  supplying  no  more  machines 
to  the  army,  and  is  reduced  to  building  biplanes  for  a  rival 
firm.  The  objections  to  the  monoplane  are  difficult  vision  and 
lack  of  weight  carrying  capacity.  This  change  resulted 
in  the  adoption  of  higher  powered  motors  and  the  use  of  a 
greater  number  of  fixed  motors  than  formerly.  More  Far 
man  biplanes  are  supplied  to  the  army  than  any  two  other 
makes  combined.  As  nearly  all  these  aeroplanes  are  fitted 
with  the  Renault  eight-cylinder  air-cooled  motor,  the  result  is 
a  very  great  demand  on  this  firm's  resources.  One  aeroplane 
motor  firm  employing  300  men  before  the  war  is  now  running 
with  a  staff  of  1,500. 

Although  the  French  factories  arc  capable  of  producing  a 
small  number  of  touring  cars,  they  are  not  seeking  to  develop 
business  on  these  lines.  Cast  steel  parts  are  rare,  forging* 
arc  difficult  to  get.  As  an  instance,  one  firm  having  to  pur- 
chase a  set  of  axles  to  complete  a  series  of  cars,  was  obliged 
to  pay  $26  each  for  a  forging  which  originally  cost  $4.  When 
present  stocks  are  exhausted,  it  will  be  impossible  to  produce 
more  cars.  Even  those  firms  well  stocked  with  material  and 
having  facilities  for  assembling  are  not  trying  to  increase 
sales,  for  they  realize  that  prices  are  bound  to  rise  and  that 
the  demand  will  not  fall  off.  Already  prices  have  gone  up. 
The  rise  began  with  the  abolition  of  discounts.  It  was  fol- 
lowed by  a  positive  increase.  Peugeot  has  placed  $100  on  the 
price  of  its  medium  cars.  Darracq  has  increased  the  price  of 
a  $1,U00  car  by  $500.  Corresponding  increases  have  been 
made  in  all  other  factories. 

Castings  and  Forginga  Required 

Attention  has  been  paid  to  the  possibility  of  getting  ma- 
terial, principally  castings  and  forgings,  from  America.  Up 
to  the  present  factory  managers  do  not  appear  to  have  se- 
cured what  is  needed.  They  state  that  American  firms  do 
not  produce  just  the  kind  of  material  they  need  anr*  are  not 
sufficiently  impressed  with  the  size  of  the  orders  to  go  out 
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of  their  way  to  make  it  specially 
for  them.  This  problem  of  material 
is  the  moat  serious  of  the  several 
automobile  manufacturers  have  to 
face.  Most  of  the  forges  and  foun- 
dries are  in  the  north,  in  the 
hands  of  the  enemy.  It  is  not 
known  in  what  condition  they  will 
be  when  the  Germans  are  driven 
out,  nor  what  length  of  time  must 
elapse  before  they  can  be  put  into 
working  order.  Even  under  the 
most  advantageous  conditions 
there  must  almost  inevitably  be  a 
period  during  which  the  automobile 
factories  will  be  held  up  by  reason 
of  shortage  of  material.  One  Bel- 
gian firm  famous  for  its  stampings, 
declares  that  it  has  got  over  the 
difficulty,  and  will  resume  business 
at  the  cessation  of  hostilities  on  the 
same  scale  as  before,  and  without 
a  moment's  delay.  The  firm,  which 
does  not  wish  its  name  to  be  pub- 
lished, has  opened  a  special  factory 
in  England,  where  it  is  already 
producing  for  the  Continental  au- 
tomobile trade.  If  the  Belgian 
factory,  at  present  intact,  should 
be  destroyed,  additions  will  immediately  be  made  to  the  En- 
glish establishment.  If  the  Belgian  works  escape  they  will 
be  manned  immediately  after  the  war  to  supplement  the 
English  factory.  Practically  the  whole  of  the  expert  staff  has 
emigrated  to  England  and  has  been  kept  in  the  service  of  this 
company.  This  is  a  particularly  favorable  case  due  to  ener- 
getic management.  On  the  other  hand,  there  are  supply 
firms  which  will  have  the  greatest  difficulty  in  returning  to 
the  old  conditions. 

No  Paris  or  London  Show  This  Year 

There  can  be  no  automobile  show  in  either  Paris  or  Lon- 
don this  year.  The  earliest  possible  date  for  a  show  is  at 
the  end  of  1916.  The  war  has  not  had  the  effect  of  stopping 
experimental  work.  It  would  be  possible  to  mention  the 
names  of  several  French  firms  having  been  able  to  prepare 
entirely  new  models,  and  of  others  having  incorporated  im- 
provements in  ante-war  cars.  This  has  been  rendered  pos- 
sible by  the  fact  that  the  heads  of  departments  have  in  most 
cases  been  returned  to  the  factories  to  supervise  the  produc- 
tion of  war  material  and  while  doing  this  can  also  undertake 
experimental  work.  Although  new  models  are  being  designed, 
built  and  tested,  it  is  altogether  impossible  to  build  them 
commercially,  and  no  such  steps  can  be  taken  until  the  close 
of  the  war.  The  point  is  that  there  will  not  be  the  serious 
gap  in  the  course  of  development  which  might  have  been 
supposed  by  a  person  viewing  the  situation  from  a  distance. 
The  fact,  too,  should  not  be  overlooked  that  every  make  of 
car  on  war  service  is  being  subject  to  a  test  which  was  never 
dreamed  of  in  peace  days.  Manufacturers  are  learning  les- 
sons. As  instances,  one  of  the  biggest  and  most  successful 
English  firms  has  had  an  epidemic  of  broken  steering 
knuckles,  a  defect  which  was  unknown  before  the  war;  an- 
other make  of  car  has  so  frequently  failed  in  the  matter  of 
suspension  that  it  has  been  redesigned  in  this  respect  and  a 
third  has  finished  with  thermo-syphon  cooling. 

No  One  Would  Buy  Cam 

Internal  conditions  in  France  arc  such  that  even  if  cars 
could  be  built  nobody  would  buy  them.  Every  car  owner  is 
liable  to  have  his  machine  seized  for  military  purposes,  and 
with  the  possibility  of  losing  $100  on  the  transaction,  there 


is  little  inducement  to  purchase  a  new  car.  The  only  cars 
free  from  the  attacks  of  the  requisition  officer  are  light,  low- 
powered  two  seaters  or  cars  having  been  in  service  more  than 
3  years.  It  is  a  difficult  matter  to  evade  the  army  impress- 
ments. Every  automobile  in  France  figures  on  a  military 
census,  together  with  all  particulars  regarding  it  down  to 
the  make  and  size  of  the  tires.  Some  owners  who  wish  to 
keep  their  cars  for  future  service  have  had  the  idea  of  send- 
ing them  to  garages  to  be  overhauled;  giving  instructions  that 
the  work  should  occupy  several  months;  others  have  sent 
their  machines  to  the  bodymaker  for  repainting  and  storage. 
These  attempts  at  evasion  are  overcome  by  army  officials  vis- 
iting the  garages,  seizing  the  car  in  its  incomplete  condition, 
having  it  repaired  at  the  military  shops,  and  deducting  the 
cost  of  the  work  from  the  price  paid  for  the  car. 

Autoraobiling  Discouraged 

Apart  from  the  requisition  danger,  the  use  of  automobiles 
by  the  non-military  public  is  discouraged.  In  many  cases 
there  is  absolutely  no  reason  for  this,  for  there  is  abundance 
of  gasoline,  tires  can  be  had  in  any  quantity  and  the  roads 
are  not  encumbered  by  the  military.  The  writer  has  fre- 
quently made  runs  of  200  miles  each,  over  main  highways, 
without  meeting  half  a  dozen  cars,  cither  civil  or  military. 
For  a  depth  of  about  20  miles  back  of  the  400-mile  battle 
front,  there  is  an  army  zone  into  which  no  civil  automobile 
can  penetrate.  Behind  this  zone  is  a  reserved  army  zone, 
varying  in  depth  from  20  to  100  miles,  to  travel  in  which  it 
is  necessary  to  have  a  pass  delivered  by  the  military  authori- 
ties; the  pass  must  bear  the  photograph  and  signature  of 
every  person  in  the  car;  it  is  available  for  a  single  journey, 
on  a  determined  date,  over  a  clearly  indicated  route,  and  if 
used  under  any  other  conditions  the  holder  is  liable  to  pun- 
ishment and  loss  of  the  car.  Even  to  travel  in  and  around 
Paris  a  special  police  pass  must  be  obtained  and  renewed 
every  fortnight.  Many  doctors  in  the  reserved  army  zone 
are  not  able  to  get  passes  to  use  their  cars.  The  system  of 
examination  on  the  road  is  not  as  vexatious  as  in  the  early 
stages  of  the  war.  It  is  sometimes  possible  to  travel  100 
miles  without  having  to  show  the  pass,  for  guards  are  only 
placed  at  the  entrance  to  important  towns  and  on  important 
{Continued  on  page  1029) 
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Line  up  of  the  drivers,  mechanician!,  official*  and  other  direct  participant*  In  the  400- mil*    annual  iwNpttiku  at   the    Indlanapoin  motor 

traveling  at  a  rat*  of  nearly  90  mile* 


The  500-Mile  Race  in  Retrospect 

Engineering  Effect  on  Touring  Car  Design  Likely 
To  Be  Pronounced — Future  of  Sixteen- Valve  Motor 

By  A.  Ludlow  Clayden 


JUST  as  the  French  Grand  Prix  race  at  Amiens  in  July, 
1913,  showed  that  the  super-tuned  standard  type  of 
motor  no  longer  had  a  chance  in  any  classic  contest,  so 
has  the  Indianapolis  500  in  1915  made  clear  the  fact  that 
only  highly  special  designs  can  hope  for  future  successes  in 
America.  In  previous  years  we  have  seen  the  foreign  cars 
win  because  their  engines  were  more  powerful  than  those 
being  made  in  America.  In  the  race  just  run  the  same  thing 
has  happened,  but  it  has  happened  by  a  much  narrower 
margin.  What  the  Stutx  company  can  do  other  American 
manufacturers  can  and  will  do  also,  and  it  is  safe  to  predict 
that  the  supremacy  of  the  foreign  made  cars  in  American 
racing  is  at  an  end.  Just  as  the  Peugeot  designs  used  in 
1912  created  the  vogue  of  the  sixteen  valve  racing  motor  in 
Europe,  so  will  the  StuW  success  create  the  same  vogue  here. 

Effect  on  Touring  Cars 

In  early  days  of  racing  the  design  of  the  touring  car  was 
decided  by  the  battles  of  the  road,  cars  in  the  lump  were  so 
dad  that  the  racing  vehicle  could  not  be  any  stronger  or  more 
powerful  than  the  car  needed  by  the  average  private  individ- 
ual. So  each  year  saw  new  ideas  tried  out  on  the  road  in 
contest  with  other  people's  ideas  and  the  good  notions  sur- 
vived, appearing  in  the  next  season's  cars.    Gradually,  how- 


ever, the  effect  of  racing  grew  less  easy  to  observe,  first  were 
eliminated  the  breaking  of  frames  and  axles,  the  dislocation 
of  steering  gears  and  the  dropping  off  of  small  parts.  Next 
the  high-tension  magneto  did  away  with  ignition  troubles 
and  last  the  long  stroke  motor  displaced  the  original  "square" 
type  with  equal  stroke  and  bore. 

All  these  things  had  a  direct  and  immediate  effect  upon  the 
touring  car,  and  during  1910.  1911  and  1912  little  motor  de- 
tails such  as  valve  proportions,  compressions,  stroke  to  bore 
ratios  and  carbureter  design  were  tried  out  and  the  good  ones 
'ncorporated  in  regular  series  production.  With  the  1913 
season  however,  a  great  change  came  about.  The  truth  was 
that  the  standard  type  of  motor  with  L  or  T  head  and  two 
valves  per  cylinder  had  been  made  efficient  up  to  the  limit. 
The  last  ounce  of  power  per  cubic  inch  had  been  got  from  it 
and  engineers  were  at  the  end  of  their  resources. 

Then  along  came  the  overhead  valve  Peugeot  and  showed 
the  way  to  get  greater  power  still,  setting  the  new  fashion 
in  racing  car  construction.  This  motor  was  practically  all 
the  novelty  in  the  chassis  and  it  was  good,  yet  we  did  not  find 
the  racing  of  1912  reflected  in  the  touring  cars  of  1913  not 
even  in  1914  did  the  overhead-valve  motor  become  popular 
among  European  touring  car  manufacturers  and  the  new 
designs  that  were  ready  for  1915  and  which  have  been  with 
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speedway  before  tilt  start  of  the  five-century  grind  on  May  31.  In  which  all  speed  records  were  broken  by  Ralph  OePslma  In  the  Mercedes 
an  hour  around  the  2.9-mile  track 


held  were  not  strikingly  different  from  the  standard  prac- 
tice of  previous  years.  Either  engineers  did  not  consider  the 
ultra  high-efficiency  motor  as  necessary  for  a  touring  car. 
or  they  were  afraid  of  it. 

Limit  of  Practicable  Speed 

Power  was  got  from  the  types  of  motors  used  for  racing 
previous  to  1912  by  increasing  the  revolutions  per  minute  a 
great  deal  and  increasing  the  force  of  the  explosion  a  little. 
Greater  power  was  got  from  the  overhead  valve  motors  by  a 
little  increase  of  speed  and  a  considerable  increase  in  the 
explosion  pressure  and  in  1914  the  speeds  were  increased 
again  and  a  trifle  added  to  the  pressures. 

Now,  if  the  weight  of  the  reciprocating  parts,  the  size  of 
the  bearings  and  all  other  things  are  the  same  the  motor 
which  operates  at  the  lesser  speed  will  have  the  longest  life, 
within  reasonable  limits  and  the  life  of  the  motor  is  also 
probably  in  fairly  direct  proportion  with  the  force  of  the 
explosion.  In  a  touring  car  there  are  so  many  things  to  be 
desired  in  addition  to  power  that  it  becomes  questionable 
how  far  it  pays  to  go  in  crankshaft  speed  and  cylinder 
pressures. 

In  1912  it  was  a  general  opinion  among  British  engineers 
that  the  usual  touring  car  of  1915  would  have  a  motor  capable 
of  4,000  r.p.m.  and  geared  about  five  to  one.  In  1914  these 
same  engineers  had  found  out  that  cars  put  into  the  hands  of 
the  ordinary  user  with  motors  intended  to  run  frequently  at 
3,000  to  3,500  r.p.m.  were  likely  to  give  trouble.  They  were 
extremely  susceptible  to  carbon  formation,  called  for  extreme 
care  in  lubrication  and  were  distinctly  likely  to  wear  out  the 
connecting-rod  bearings.  Also  they  needed  a  good  deal  of 
keeping  in  good  condition,  a  little  slack  on  the  valve  tappets 
had  a  great  effect  upon  the  power,  the  engines  were  liable  to 
become  very  noisy  unless  well  looked  after,  and  the  car- 
baretion  was  rather  difficult. 

Naturally  these  experiences  did  not  encourage  the  idea  of 
using  a  still  more  efficient  type  of  motor  and  the  general 


feeling  in  Europe  just  before  the  war  was  that  it  would  need 
a  few  years  more  of  racing  before  the  overhead  valve  engine 
with  sixteen  valves  could  be  worked  out  sufficiently  to  take 
a  place  in  scheduled  production.  It  may  be  observed  that 
even  the  Peugeot  company  have  never  put  out  a  series  car  in 
any  way  resembling  their  racing  machines. 

Overhead  Valve  Limitations 

Made  with  a  normally  low  efficiency,  or  perhaps  it  would 
be  better  to  say  a  normally  high  power  function,  the  over- 
head valve  motor  has  been  a  great  commercial  success  in 
America  and  has  been  used  a  good  deal  in  Europe  but 
this  sort  of  engine  has  little  akin  to  the  racing  motor.  There 
is  but  little  virtue  in  overhead  valves  per  »e,  the  reason  they 
are  used  for  racing  now  is  simply  that  with  them  it  is  pos- 
sible to  get  the  greatest  valve  opening  and  so  the  highest 
speed  revolution  and  the  highest  cylinder  pressure.  It  is 
difficult  to  get  quiet  running  with  a  large  valve  opening  be- 
cause a  large  opening  means  a  large  area  of  valve  head  and 
valve  seat.  It  is  similarly  difficult  to  obtain  quietness  with 
a  motor  capable  of  very  high  speeds  because  they  are  got 
only  by  the  use  of  quick  lift  cams  which  let  the  valves  down 
fast  instead  of  lowering  them  gently  to  their  sea  tings  and 
a  quick  valve  descent  means  a  snap  as  the  valve  meets  the 
seat.  We  have  never  yet  made  use  of  the  highest  efficiency 
type  of  L  head  motor  or  the  highest  efficiency  possible  with 
two  overhead  valves  so  there  is  plenty  of  opportunity  for 
power  increase  in  touring  car  motors  without  going  to  the 
more  expensive  sixteen  valve  construction.  This  is  not  to 
say  that  it  may  not  come  some  day,  but  merely  to  point  out 
that  there  arc  reasons  why  the  supremacy  in  racing  of  a 
particular  type  of  motor  does  not  make  it  neregtarily  desira- 
ble for  ordinary  cars. 

Probably  the  most  useful  thing  in  racing  experience  today 
from  the  future  private  motorist's  point  of  view,  is  the 
opportunity  it  affords  for  testing  new  materials.  From  rac- 
ing experiments  engineers  find  out  valve  metals  that  will 
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At  one  time  during  the  race  two  of  the  three  Maxwells  wtre  at  the  plu  'or  tire  changes  and  the  pit  crew  had  to  put  on  top 


stand  and  valve  metals  that  burn  up  and,  while  the  latter 
may  (rive  good  enough  service  in  a  touring  car  it  is  certain 
that  the  steel  that  is  best  for  the  racing  motor  will  give  the 
longest  life  in  a  touring  engine.  Similarly  with  valve  springs, 
with  spark  plugs,  with  light  piston  alloys  and  with  high  pres- 
sure lubrication  systems;  all  can  be  tried  to  the  utmost  limit 
on  the  race  track  and  the  good  that  is  in  either  thing  can  be 
used  to  advantage  on  ordinary  cars,  but  these  things  do  not 
show  to  the  eye,  being  known  only  to  those  intimately  con- 
cerned. In  the  race  just  finished  the  most  important  thing 
learned  is  that  light  metals  will  stand  up  for  pistons  and 
other  parts,  and  a  piston  that  gives  no  trouble  during  a 
speedway  500  is  good  for  many  years'  work  on  the  road.  It 
is  not  next  year  that  we  shall  see  these  light  alloys  coining 
more  into  general  use,  but  in  1917  the  effect  of  today's  racing 
will  certainly  show.  We  have  now  demonstrated  the  use  of 
aluminum  in  new  compounds;  it  remains  to  put  the  produc- 
tion of  those  compounds  upon  a  commercial  basis  that  will 
permit  their  use  in  huge  quantities.  The  writing  on  the  wall 
suggests  that  we  shall  see  much  lighter  cars  in  a  few  years 
time  by  reason  of  racing  in  1915. 

The  Question  of  Gearing 

Turning  back  to  the  high  efficiency  motor  for  a  moment 
there  is  another  reason  which  retards  its  general  adoption, 
especially  in  America,  and  that  is  the  fact  that  its  power  is 
obtained  by  virtue  of  its  speed.  Now,  to  URe  a  high  speed 
motor  we  must  use  its  speed  or  we  shall  have  too  little  power, 
and  to  utilize  the  speed  calls  for  a  low  top  gear  ration  snd 
demands  gear  shifting.  Anent  this 
might  be  mentioned  the  case  of  a  popu- 
lar car  which  is  sold  for  a  moderate 
price  and  has  a  fairly  large  four  cylinder 
motor.  As  sold  the  power  reaches  a 
maximum  of  about  35  horsepower,  at 
under  2,000  r.p.m.  The  makers  are  well 
•ware  that  a  slight  alteration  to  the 
camshaft  would  give  them  over  60  horse- 
power at  a  correspondingly  higher  rate 
of  revolution,  but  if  they  used  the  higher 
power  the  ability  of  the  car  to  crawl  on 
top  gear  would  be  lost,  it  would  be  neces- 
sary to  change  to  second  speed  fairly 
often  in  traffic  and  one  could  no  longer 
go  very  slowly  up  hill  without  shifting. 
Thus  the  power  is  almost  cut  in  two  and 
the  maximum  speed  reduced  enormously 
in  order  to  give  the  high  gear  ability 
demanded   by  the  user.     This  may  be 


good,  it  may  be  ideal  from  the  user's,  viewpoint,  that  is 
neither  here  nor  there;  but  it  does  show  that  there  is  potent 
reason  against  the  general  use  of  a  high  speed  engine  de- 
signed to  run  normally  at  almost  double  the  revolutions  of 
what  is  now  called  a  high  speed  touring  car  motor. 

Actually  one  might  say  that  the  racing  motor  is  ahead  of 
our  ability  to  handle  it. 

Motor  Overdeveloped? 

Just  for  argument's  sake  let  us  imagine  a  new  form  of 
transmission  in  which  we  could  run  the  motor  at  *  very  high 
speed  without  any  noisy  or  inefficient  reduction  gearing.  Sup- 
pose some  method  for  giving  us  an  eight  to  one  high  gear 
ratio  without  any  loss  of  power  and  then  we  might  consider 
the  possibility  of  using  a  very  small  motor  with  very  high 
speed  capability.  As  things  are,  the  habits  of  the  driver 
engendered  by  the  types  of  car  given  to  him  for  5  or  6  years 
past,  the  nature  uf  the  transmission,  the  natural  disinclina- 
tion to  attempt  a  reconstruction  of  all  our  ideas  concerning 
chassis  design,  these  things  militate  against  any  great 
changes  in  the  motor. 

Given  the  money  for  working  out  the  idea  it  ia  probable 
that  a  wonderful  car  could  be  built  with  a  4,000  r.p.m.  motor, 
but  it  would  need  some  new  sort  of  gearing,  some  new  kind 
of  gear  shifting,  and  a  tremendous  advertising  campaign  to 
educate  the  motorist  in  the  use  and  handling  of  the  new  type 
of  car.  Which  simply  means  that  to  change  over  now  and 
suddenly  to  the  ultra  high  speed  engine  would  be  a  disadvan- 
tage to  everyone.  The  motor  is  years  ahead  of  the  rest  of  the 


Anderson*  Stuti  at  tha  pits  for  a  tint  change  at  the  and  of  a   100-mile  grind 
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car  and  we  cannot  put  it  to  everyday 
uae  till  the  chassis  has  caught  up  in 
modernity.  That  we  can  go  much 
further  in  motor  development  is  to  be 
doubted,  racing  car  engineers  hope 
rather  to  find  materials  that  will  en- 
able the  motors  they  have  got  to  stand 
up  to  their  own  internal  stresses  and, 
if  we  are  going  to  make  daily  use  of 
the  high-speed  motor  when  it  is  got 
right,  some  one  will  have  to  develop  a 
chassis  system  to  suit  it.  Even  the 
electrical  transmissions  as  made  at 
present  do  not  seem  any  too  promising 
for  use  in  conjunction  with  motors  far 
above  the  speed  range  of  the  ordinary. 

Analyzing  the  Troubles 

It  is  perhaps  most  by  analysis  of  the 
troubles  that  happen  during  a  race  that 
the  lessons  as  they  affect  racing  prac- 
tice, are  most  easily  appreciated.  Those 
encountered  by  the  Mercedes,  the 
Peugeot  and  the  Stutz  were  due  to  over 
stressed  material  rather  than  to  faulty 
design  so  far  as  can  be  told.  Perhaps 
the  derangement  of  Resta's  steering 
gear  was  due  to  the  slacking  off  of  a 
thrust  adjustment  merely,  in  which 
case  the  material  ought  not  to  be 
blamed,  but  the  valve  gear  failures  of 
one  Stutz  and  the  Mercedes  are  to  be 
blamed  on  material  without  doubt. 

Apart  from  these  accidents  far  the 
most  conspicuous  trouble  was  with 
spark  plugs.  It  was  faulty  plugs  and 
faulty  plugs  alone  apparently  that  put 
the  sixteen-valve  Maxwell  out  of  the 
running,  but  it  is  not  therefore  to  be 
assumed  that  the  blame  rests  upon  the 
plug  maker.  Rather  it  is  more  prob- 
able that  in  the  motors  where  plug 
troubles  were  serious  the  point  at  which 
they  were  screwed  into  the  cylinders 
was  hotter  than  the  corresponding  point 
in  the  cylinders  of  the  cars  which  had 
no  plug  trouble.  Herein  may  lie  a  hint 
for  makers  of  ordinary  types  of  motor 
with  a  high  power  coefficient  for  it  is 
well  known  that  spark  plugs  do  not 
give  quite  such  good  service  in  high 
speed  motors  as  they  used  to  do  in  the 
patterns  most  in  use  a  couple  of  years 
ago.  Since  temperatures  in  engines 
rank  higher  as  the  power  efficiency  goes 
up  it  is  safe  to  reckon  that  the  faster 
burning  up  of  plug  points  is  owing  to 
the  higher  heat.  Just  as  it  is  neces- 
sary to  care  for  the  proper  cooling  of 
the  valve  seating  and  the  parts  of  the 
cylinder  adjacent  thereto  so  is  it  de- 
sirable to  keep  the  metal  into  which  the, 
plugs  are  screwed  at  the  lowest  heat. 

Carburet  ion  Lessons 

Another  thing  which  the  race  has 
shown  is  that  there  is  no  need  to  equip 
a  racing  car  with  a  European  carbu- 
reter. The  success  of  the  American  in- 
struments used  on  the  Mercedes  and 
Stutz  shows  this. 


Line-up  of  the  cars  for  the  preliminary  lap  before  the  flying  ttart.  The  pole  la  at  the 
right  and  five  of  the  six  row  a  to  etart  are  Illustrated,  the  first  row  being  at  the  top  and  the 
others  following  In  order.  Orlvere  and  car*  are:  Top — right  to  left — Wilcox,  Stutz;  R. 
De  Palma,  Mercedes:  Reata,  Peugeot;  E.  Cooper.  Stutz.  Second  row — Anderson.  Stutz; 
Porporato.  Sunbeam;  Burman,  Peugeot;  Klein,  Klelnert.  Third  row — Alley,  Dueaenberg; 
Grant.  Sunbeam;  O'Donneil.  Dueaenberg;  Bibcock,  Peugeot.  Fourth  row — J.  De  Palma, 
Delage;  Von  Raalte.  Sunbeam:  J.  Cooprr.  Sebrlna:  Carieon.  Maxwell.  Fifth  row — Orr,  Max- 
well; Mulford,  Mulford;  Rlckenbacher,  Dueaenberg;  and  Mala,  Mala 
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The  Cord  Tire — Its  Origin,  Development  and  Con- 
struction—A New  Flat  Cord  Type— The  Ideal  Tire 

By  John  F.  Palmer  * 


RIVERSIDE,  ILL. — Editor  The  Automobile.— The  ques- 
tion of  the  cord  tire  is  uppermost  in  the  minds  of 
hundreds  of  thousands  of  motorists  today,  who  hmve 
learned  of  the  phenomenal  performance  of  these  tires  on  the 
racing  cars  at  Indianapolis,  where  all  of  the  eleven  cars  fin- 
ishing the  500  miles  were  equipped  with  this  type  of  tire. 
The  cord  tires  in  this  race  showed  a  marked  improvement 
over  those  used  a  year  ago,  in  that  there  was  a  noticeable 
absence  of  these  tires  being  thrown  from  the  rims,  breaking 
of  the  bead,  loosing  treads  with  an  exception  or  so,  and  be- 
ing destroyed  due  to  blow-outs.  This  race  will  unquestionably 
demonstrate  the  merits  of  the  cord  tire  both  from  a  stand- 
point of  speed  and  also  endurance.  The  race  was  one  of  the 
severest  tire  test*  that  could  have  been  imposed,  the  aver- 
age of  89.84  miles  per  hour  for  500  miles  being  without  paral- 
lel in  racing  history. 

Origin  of  the  Cord  Tire 

The  name  cord  tire  originated  in  England,  about  the  year 
1900,  when  the  conventional  type  of  cord  tire  was  first  used  on 
automobiles  to  distinguish  it  from  a  lighter  cord  tire  used  on 
bicycles  for  7  or  H  years  previous.  The  original  bicycle  tire 
was  known  as  the  Palmer  and  the  tire  for  automobiles  known 
as  the  Palmer  cord.  The  Silvertown  cord  tires,  used  on  all 
the  cars  finishing  at  Indianapolis,  is  the  English  Palmer  cord, 
made  under  license  in  this  country  by  the  Goodrich  company. 

While  the  present  cord  tire  has  shown  its  right  to  consider- 
ation, the  writer  believes  that  the  final  chapter  in  its  de- 
velopment has  not  yet  been  written,  and  that  much  can  be 
done  in  the  way  of  improving  the  cord  tire  as  well  as  in  re- 
ducing the  air  pressure  permissible. 

In  1848  an  Englishman  named  Thompson  conceived  the 
idea  of  binding  a  column  of  air  on  the  rims  of  vehicle  wheels 
as  a  cushion  or  insulation  against  the  shocks  due  to  road 
inequalities.  Such  was,  and  is  the  fundamental  idea  of  a 
pneumatic  tire.  Its  practical  application  has  engaged  the  at- 
tention of  a  long  line  of  inventors,  br  contributors  to  the  bet- 
ter expression  of  the  Thompson  idea  as  applied  to  vehicles 
carrying  their  own  power. 

The  idea  of  an  air  tire  is  old,  yet  it  was  40  years  or  more, 
in  the  early  '90*s,  before  it  was  made  of  practical  value, 
when  J.  W.  Dunlop,  a  Dublin  veterinary  surgeon,  applied  it 
to  the  wheels  of  a  bicycle,  and  the  air  tire  came  into  its  own, 
making  possible  comfortable  road  travel  at  high  speed  us 
compared  with  the  then  existing  means  and  as  well  methods 
of  construction  of  vehicles,  bicycles  and  automobiles. 

Two  Requirements 

None  has  ever  found  a  better  cushion  than  air;  it  has  no 
fatigue  point,  it  stores  and  returns  the  energy  used  in  com- 
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pressing  it  as  opportunity  offers  and  is  always  on  duty,  pro- 
vided the  conditions  of  such  service  are  present,  viz. :  1 — 
An  envelope  impermeable  to  air  under  pressure  that  will  bend 
out  of  its  normal  circular  shape  without  friction  or  resistance 
other  than  that  of  the  air  it  contains.  2— In  addition  to  fulfill 
other  and  heavier  duties,  some  contradictory  in  their  nature. 

Fine  para  rubber  properly  treated  and  vulcanized  best 
meets  the  first  condition.  The  second  is  the  real  problem;  of 
what  material  and  how  to  make  that  portion  of  the  envelope 
that  cares  for  all  the  strains  incident  to  the  air  pressure  in 
the  tire  and  the  weight  of  the  vehicle  and  its  load ;  the  push 
of  the  motor  in  driving;  the  reverse  strain  of  stopping  by 
brake;  the  transverse  strains  of  control  by  steering  wheel; 
the  blows  of  road  inequalities  against  the  air;  and  lastly, 
ignorance  of  its  limitations,  structure  and  care  by  the  user. 

Having  in  mind  that  most  desirable  characteristics  in  a 
tire  envelope  "that  will  bend  or  suffer  distortion  of  its  nor- 
mal circular  shape  without  friction  or  resistance  other  than 
the  contained  air-pressure,"  let  us  see  how  the  square-woven 
fabric  or  canvas  tire  meets  it: 

First:  There  must  be  sufficient  strength  in  the  tire  wall 
to  sustain  an  air-pressure  up  to  120  pounds  per  square  inch; 
multiply  the  pressure  you  carry  by  one-half  the  internal  area 
of  your  tire  in  square  inches  and  you  get  the  measure  of  a 
constant  duty  of  surprising  proportions.  Suppose  your  tire 
measures  100  inches  in  length  with  an  internal  area  of  10 
inches  —  1-2  of  10  and  5  x  100  x  50.  This  gives  a  total 
pressure  of  25,000  pounds,  this  is  approximating  the  total 
constant  pressure  on  a  32  x  4-inch  tire  at  SO  pounds  per 
square  inch,  add  to  this  a  factor  of  safety  made  necessary  by 
the  blows  and  shocks  incident  to  use.  and  it  will  be  plain  that 
only  by  using  a  number  of  piles  of  such  fabric  can  this  duty 
bo  met. 

What  Square-Woven  Means 

rt  might  be  well  to  state  that  square-woven  means  threads 
of  equal  strength  and  number  per  inch  in  both  warp  and 
filler  of  the  fabric  used  in  the  tire. 

These  several  plies  of  thicknesses  must  be  stuck  or  vul- 
canized together  that  they  may  operate  as  a  unit.  Each  ply 
added  increases  the  resistance  to  that  action  quoted  above: 
and  it  is  also  found  that  inasmuch  as  the  warp  and  filler  of 
square  woven  fabric  are  normally  disposed  at  right  angles 
to  each  other,  it  is  impossible  to  manufacture  a  tire  of  this 
fabric,  even  when  it  is  cut  on  the  bias  and  stretched  over  tire 
forms  by  machinery  with  even  approximately  a  uniform  angu- 
lar placing  of  the  threads  without  which  a  tire  product  with 
uniform  performance  cannot  be  secured.  Warp  is  the  tech- 
nical name  of  threads  running  together  lengthwise  of  a  fabric 
and  filler  on  warp  designates  the  cross  threads. 

Second:  By  reason  of  the  warp  and  filler  threads  being  in- 
terwoven, and  operating  under  high  tension,  there  is  further 
resistance  to  bending  or  distortion,  with  the  added  disadvan- 
tage that  such  bending  sets  up  movement  in  the  interwoven 
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warp  and  filter  of  the  square  fabric  with  resulting  heat 
and  wear. 

Third :  As  such  fabric  cannot  be  woven  of  sufficient  width 
for  a  section  cut  on  the  bias  to  furnish  enough  length  of 
material  for  one  complete  circuit  of  the  tire,  there  is  of  necess- 
ity two  or  more  joints  in  each  ply,  and  wherever  such  a  joint 
is  made  the  resistance  to  bending  is  doubled,  the  difficulty  of 
uniform  angular  placing  of  thread  made  insurmountable  and 
the  balance  of  strain  resistance  in  warp  and  filler  dislocnted; 
when  this  is  multiplied  by  the  number  of  plies  made  neces- 
sary by  strength  requirements,  the  wonder  is  that  canvas 
tires  perform  as  well  as  they  do.  Added  to  this  the  diffi- 
culty of  holding  the  tire  securely  on  the  rim  of  the  wheel 
is  a  problem  that  has  taxed  the  ingenuity  of  manufacturers 
continuously  since  tires  were  made. 


The  Beaded  Edfe 

Bolts,  wires  and  bends  are  the  means  ordinarily  used;  of 
these,  the  beaded-edge  tire  engaging  a  rim  with  a  hooked 
edge  is  the  most  popular,  with  the  wire  edge  or  straight-side 
type  growing  in  favor  by  reason  of  superior  ease  in  mount- 
ing and  dismounting.  Both  are  makeshifts,  however,  made 
necessary  by  the  character  of  the  best  material  heretofore 
available  for  tire  construction,  namely,  square-woven  canvas. 

It  is  not  my  intention  to  dwell  needlessly  on  the  short-com- 
ings of  square-woven  fabric,  but  I  felt  the  necessity  of  point- 
ing out  in  a  general  way  the  major  objections  in  its  use  in 
tire  construction,  in  order  that  the  reason  for  cord  tires  and 
their  advantages  be  made  as  clear  as  the  limits  of  this  article 
will  permit. 

Develops  Flat  Cord  Tire 

The  writer  is  at  present  developing  a  new  type  of  cord 
tire,  which  differs  in  that  a  ribbon  or  flat  cord  approximately 
1-2  inch  wide  is  used  instead  of  the  round  cord.  The  chief 
object  in  substituting  it  for  the  round  cord  is  that  it  allows 
of  different  construction  whereby  you  can  do  away  with  all 
beads,  wires,  or  any  other  method  of  fastening  to  the  rim, 
and  can  have  a  tire  which  with  a  pressure  of  not  over  40 
pounds  cannot  be  thrown  from  the  rim  of  a  racing  car  at 
any  speed,  as  was  demonstrated  on  the  Indianapolis  speedway 
a  year  ago.  The  use  of  inextensible  flat  cords  permits  of 
their  being  placed  in  the  tire  at  a  tangent  to  the  rim,  that  is 
right  angles  to  the  spokes  of  the  wheel,  which  is  the  position 
to  obtain  the  most  efficient  transmission  of  power  from  the 
rim  to  the  tread.  This  also  is  responsible  for  using  air  pres- 
sures approximately  half  what  has  been  used  in  fabric  tires. 

Now,  again  passing  the  question  of  air  tube  and  tread  as 


satisfactorily  solved  in  present-day  practice,  I  will  attempt 
a  parallel  statement  of  the  answer  the  Palmer  flat  cord  tire 
gives  to  the  same  questions  above  considered. 

First:  A  so-called  cord  tire  is  built  on  a  form  of  the  nat- 
ural shape  of  a  tire,  using  thread  or  cord,  singly,  or  a  number 
of  threads  held  parallel  by  rubber  as  a  band  or  ribbon  and 
used  as  such  in  the  construction  of  the  carcass  of  a  tire,  by 
applying  single  flat  cords  at  a  predetermined  angle  and  con- 
tinuing such  application  until  the  tire  carcass  is  complete  and 
consisting  of  two  or  more  layers  or  thread,  cord  or  bands, 
each  layer  laid  at  an  angle  to  its  next  inside  or  outside  neigh- 
bor. 

As  to  the  question  of  strength,  each  flat  cord  being  laid  in- 
dividually as  best  meets  the  conditions  of  its  use  and  pro- 
tected in  action  from  the  friction  or  cutting  movement  of  cross 
threads  we  are  able  to  avail  ourselves  of  the  whole  strength 
of  each  individual  cord  in  the  tire.  The  whole  number  of 
cords  being  so  assembled  as  to  work  as  a  unit,  we  have  as  a 
result  a  structure  without  seam  or  joint;  perfectly  balanced 
as  to  opposed  layers  and  disposition  of  their  strength. 

The  Method  of  Fastening 

There  yet  remains  for  consideration  the  matter  of  fastening. 
In  the  flat  cord  tire  we  have  dodged  this  question  completely, 
the  matter  of  secure  attachment  to  the  rim  being  incidental  to 
the  design  of  the  tire.  The  disposition  of  the  cords  or  bands 
in  themselves,  without  addition  of  beads,  wires,  bolts  or  any 
other  extraneous  means,  provides  a  security  of  attachment 
and  ease  in  mounting  and  dismounting  far  beyond  anything 
heretofore  obtained. 

So  much  for  the  points  considered  in  square-woven  con- 
struction. Now  in  what  degree  does  this  type  of  tire  meet  the 
other  important  points  as  first  enumerated? 

I  have  covered  air-pressure  and  weight  of  vehicle  and  load, 
as  to  the  power  impulse  of  motor  and  the  reverse  strain  of 
braking;  it  is  axiomatic  that  force  is  transmitted  in  straight 
lines,  hence,  that  tire  in  which  the  threads  or  cords  best  meet 
this  condition  will  translate  into  motion  or  work  a  larger  pro- 
portion of  the  power  delivered  at  the  rim  by  the  motor 
through  transmission,  shaft,  axle  and  wheel. 

Now,  inasmuch  as  the  material  connecting  the  last  rigid 
point  in  the  power  chain  with  the  road,  against  which  the 
power  is  exerted,  is  soft  and  flexible,  it  must  be  used  iden- 
tically in  office  and  position,  as  a  belt  on  a  pulley  to  get  the 
best  results,  that  is,  the  flat  cord  must  be  laid  at  a  true  tan- 
gent from  the  rim,  or  at  a  right  angle  to  the  spokes,  and  by 
reason  of  the  long,  flat  arch  described  by  each  cord  in  the 
tire,  it  has  under  it  a  longer  column  of  the  supporting  air. 


or  at 


Fig.  1— Left— Construction  of  the  Palmer  flat-cord  tire,  showing  how  the  corde  are  at  tangent  to  any  point  c  on  the  rim. 
being  repreaented  by  the  line  a  b  which,  after  crossing  the  tread  at  a  continues  at  d.    Similarly,  all  cord*  are  tangentlally 
right  angles  to  the  wheel  spokes 

Flfl-  2 — Center — Shows  the  threads  In  the  fabric  tire  with  their  (harp  angularity  to  the  wheel  rim.  S  Indicates  wheel  spoke.  R  wheel 
rim,  P  felloe,  A  axle,  and  M  that  part  of  the  tire  which  support*  the  weight,  which  is  a  relatively  ahort  section  of  the  tire 

Fig.  3 — Right — Shows  a  section  of  the  ideal  flat-cord  tire  with  the  cord*  S  arranged  aa  tangents  to  the  rim.  The  cords  croaa  the  tread 
at  M  and  are  distributed  over  a  wide  fraction  of  the  wheel  circumference  so  that  the  tire  throughout  a  majority  of  Ita  circumference 
forme  a  bridge  construction  supporting  It  at  the  point  M 
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This  reduces  the  air-pressure  necessary  to  carry  a  given  load, 
with  a  corresponding  reduction  in  total  strain  due  to  air-pres- 
sure and  strength  required  to  meet  it. 

The  above  applies  also  to  the  reverse  strain  of  stopping 
the  car  by  means  of  brakes  and  contributes  as  well  the  ideal 
of  maximum  transverse  rigidity  necessary  for  positive  con- 
trol of  the  car  through  the  steering  wheel,  the  least  motion 
of  which  is  answered  in  full  by  the  car  to  the  skidding  point 
of  the  front  wheels.  Also  the  blows  of  road  inequalities  are 
met  by  lower  air  pressure  per  square  inch,  hence  a  better, 
more  receptive  cushion  against  .shocks  or  vibration. 

The  Ideal  Tire 

The  ideal  tire  then  would  be: 

1—  One  on  which  the  vehicle  is  enabled  to  move  along  the 
road  without  shock  or  vibration  due  to  inequalities  of  sur- 
face.   This  means  easy  riding,  coasting  quality,  reeeplive- 

2 —  To  do  this  with  the  least  expenditure  of  power  per  ton- 
mile;  this  means  a  combination  of  the  coasting  quality  and 
efficient  power  transmission. 

S— To  control  its  course  with  absolute  certainty  up  to  the 
limit  of  wheel  traction.  This  is  steering  wheel  control,  had 
by  transverse  and  longitudinal  rigidity  in  the  tire  carcass. 

4 —  To  bring  it  to  a  full  stop  in  the  shortest  space  of  time. 
This  is  braking  efficiency,  and  also  is  obtained  by  reason  of 
longitudinal  and  transverse  rigidity. 

5 —  To  be  immune  from  puncture  or  other  injury  from  ex- 
ternal causes. 

6 —  A  method  of  attachment  to  the  rim  that  is  positively 
secure  under  all  conditions  of  service  yet  admits  of  eagy 
mounting  and  dismounting,  and,  I  might  add,  all  these  with- 
out any  attention  whatever  from  the  user.  This  latter  is 
almost  as  attainable  in  some  of  the  others  as  perfection. 

Since  it  is  impossible  to  incorporate  in  one  structure  the 
maximum  of  all  of  these  ideal  qualities,  the  tire  designer  is 
obliged  to  sacrifice  in  some  measure  the  ideal  in  order  to 
achieve  the  practical.  For  instance,  easy  riding,  the  quality 
first  enumerated,  if  carried  to  extreme  would  necessitate  the 
use  of  a  power  plant  out  of  all  proportion  to  the  work  to 
be  performed  even  though  the  third  quality,  control,  were  not 
lost,  as  it  would  be  in  the  above  construction.  No.  4,  on  brak- 
ing efficiency,  also  is  unattainable  under  the  conditions  of 
maximum  cushioning  quality  or  receptiveneBs.  No.  5  would 
remain  much  as  in  other  constructions,  while  No.  6,  rim  at- 
tachment, would  be  made  very  much  more  difficult  than  in 
any  other  type  of  tire.  In  short,  the  maximum  of  this  qual- 
ity of  receptiveness  or  easy  riding  is  an  impossibility  in  a 
practical  tire. 

Nos.  2,  3  and  4  are  bound  up  together  and  the  maximum 
of  number  2  results  also  in  the  best  expression  of  3  and  4. 

Immunity  from  Puncture 

The  fifth  desideratum,  immunity  from  puncture  is  impos- 
sible of  achievement  in  an  air  tire  without  great  loss  in  all 
the  foregoing  and,  inasmuch  as  a  simon  pure  puncture  is  ex- 
tremely rare,  we  can  disregard  this  feature  and  devote  our 
effort*  to  the  elimination  of  rim  cutting,  blow-outs  and 
pinched  tubes.  This  latter  trio  embraces  95  per  cent,  of  the 
trouble  in  pneumatic  tires,  aside  from  faulty  material  and 
construction.  Rim  cutting  is  due  to  bad  association  of  rim 
and  tire;  this  may  mean  any  one  of  several  faults  covered  by 
the  above  phrase,  sometimes  of  the  tire,  sometimes  of  the  rim 
and  sometimes  careless  placing  of  the  tire  edges  when  it  is 
put  on  the  wheel,  and  often  when  ridden  with  very  low  or 
no  air  pressure. 

Blowouts  in  tire*,  when  not  due  to  faulty  manufacture,  are 
the  result  of  bruises,  unfilled  cuU  in  the  tread  which  permit 
moixture  and  rot  in  Uie  fabric,  and  breaking  along  the  hinge 
or  bending  point  through  undersized  tires  being  used,  with 
consequent  high  air  pressure  necessary  to  carry  the  heavy 


overload.  Fifteen  per  cent,  is  the  maximum  depression  per- 
mitted in  the  Palmer  tire;  other  tires  arc  safe  only  at  10  and 

12  per  cent.  ■ 


The  Ideal 

The  sixth  ideal  feature  is  had  in  the  ideal  tire,  and  in  no 
other;  the  same  construction  that  contributes  maximum 
power,  steering  and  brake  efficiency  contributes  also  a  method 
of  attachment  that  is  really  no  attachment ;  that  is,  on  infla- 
tion, the  tire  becomes  practically  a  part  of  the  wheel.  This 
last  word  in  joining  tire  and  wheel  has  been  the  hope  and 
despair  of  tire  inventors  since  double-tube  tires  were  made. 

It  is  obvious  that  a  tire  composed  of  flat  cords  must  have 
something  to  distend  it  forcibly  in  order  that  it  may  resist 
distortion.  Thia  ur  the  air  pressure  Also  there  must  be  a 
rigid  base  for  the  air  to  push  against  in  order  to  distend 
the  tire  at  all.    Thi*  ig  thr  rim. 

Now,  as  the  lines  of  resistance,  the  cords  must  under  the 
pressure  of  the  air  try  to  take  the  shortest  route  between 
their  opposite  points  of  attachment,  the  rim  sides,  in  a  can- 
vas tire,  and  the  cords  being  flexible  and  the  pressure  elastic, 
they  will  then  describe  an  arch  from  one  side  of  the  rim 
to  the  other  of  a  span  dependent  on  the  length  of  the  cord. 
Now  if  this  span  describes  an  arch  shorter  than  a  double 
tangent  and  the  rim  edge,  the  tendency  of  the  contained  air 
pressure  must  be  then  to  lift  the  tire  bodily  from  the  rim, 
proportionately  as  its  angle  departs  from  a  true  tangent. 
Hence,  the  various  fastenings  in  current  use  of  both  clincher 
and  straight-side  wire  edge  types. 

Now,  in  the  ideal  tire  the  lines  of  resistance,  or  the 
describe  the  longest  possible  span  in  crossing  from 
of  the  rim  to  the  other,  approximately  a  true  double 
as  illustrated  in  Fig.  1.  It  will  thus  be  seen  that  no  cord 
at  the  rim  <-.  but  goes  straight  across  to  the  opposite 
point  a  or  6.  It  will  be  evident  then  that  the  lines 
of  resistance  of  these  cords  describe  what  might  be  called 
the  shortest  route  from  a  point  on  the  tread  of  the  tire  to 
another  point  on  the  tread  of  the  tire  coinciding  with  a 
point  on  the  rim  falling  within  a  straight  line  between  these 
two  points.  We  used  to  call  this  the  chord  of  an  arc  in 
school  days. 


Opposite  Tread  Points 

Now.  therefore,  if  the  lines  of  resistance,  or  the  cords,  are 
not  attached  to  the  rim  at  all,  but  only  pass  within  the  flange 
of  the  rim  across  to  opposite  tread  points,  the  ideal  tire 
cannot  be  said  to  be  attached  to  the  rim,  but  that  opposite 
tread-points  pull  one  against  the  other.  For  it  must  be  re- 
membered that  there  is  no  strength  in  a  tire  to  resist  air 
pressure  beside  the  treads  of  which  the  carcass  is  composed 
and  these  treads  one  and  all  take  the  identical  course  above 
described. 

Hence,  the  impossibility  of  the  radial  pressure  of  the  con- 
tained air  lifting  the  tire  from  the  rim  in  the  smallest  degree 
as  the  tire  simply  is  pulling  against  itself  and  the  flanges 
of  the  rim  only  serve  to  restrain  it  from  lateral  expansion. 
Limitations  of  the  Pneumatic  Tire 

It  seems  opportune  that  a  word  as  to  the  limitations  of  the 
pneumatic  tire  as  a  shock  or  vibration  absorber  be  added  here 
Manifestly,  this  must  be  limited  to  its  ability  to  receive  into 
itself  inequalities  of  and  on  the  road  surface,  hence  the  s.i 
of  the  tire  again  is  vital  and  is  its  measure 
equality,  the  springs  assuming  this 


function 


ze 

in  cushioning 
according  to 


their  ability  when  taking  bumps  beyond  the  capacity  of  the 

re'  is  sutentZC  f'°n-  T'l^  ^  P^um.tic 
tire  is  susceptible  of  as  nice  adjustment  to  its  load    in  size 

and  air  pressure,  as  are  the  springs,  though   all  '  the  re 

sources  of  metallurgy  be  called  on  with  all  the  ex  peri  t 

hundreds  of  years  of  spring  building  for  vehicles -John  F 

Palmer.  Riverside.  II!.   JOHN  h 
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New  Boat  Body  on  1916  Hudson 


6-40  Continued — Refinements  Increase  Strength  With- 
out Adding  Weight — Price  $200  Lower — Few  Changes 


Left    Brake  atter 


bly  on  the  1916  Hudson.   Center — Adjustment  features.     Four  position!  are  poaalble  on  the  lever  Illustrated. 
Right — New  air  control  of  carbureter 


rlE  1916  Hudson  is  a  continuation  of  the  six-40  of  this 
year,  with  very  few  mechanical  changes  but  a  new  type 
of  boat  design  body.  The  price  of  $1,350  is  $200  less 
than  this  year.  Although  the  general  characteristics  of  the 
cur  remain  unaltered  there  are  many  details  included  that 
give  greater  accessibility  and  added  strength  without  increas- 
ing the  weight.  Thus  spring  bolts  are  of  larger  diameter; 
the  frame  is  stronger;  hardened  steel  washers  are  used  in 
places  to  avoid  rattle;  grease  cups  have  been  brought  into 
more  accessible  positions;  a  side  entrance  carbureter  located 
high  on  the  cylinder  block  is  used,  and  many  other  running 
gear  improvements  are  found. 

The  new  body  lines  incorporate  an  unbroken  curve  from 
one  end  to  the  other.  The  top  edges  of  the  upholstery  are 
on  a  level  with  the  body  sides  to  give  an  unbroken  line. 
Hood  and  cowl  meet  each  other  without  interruption  of  the 
one  curve,  and  the  whole  front  shape  is  narrowed  to  meet 
the  bonnet  so  that,  looking  at  the  car  head  on,  it  seems  to 
have  a  gradual  unbroken  slope  from  the  narrowest  point  at 
the  radiator  to  the  widest  part  at  the  rear  seat. 

All  this  has  been  done  without  in  any  way  sacrificing 
roominess,  and,  in  fact,  all  the  compartments  are  even  roomier 


Exhaust  side  of  Hudson  slx-cyllnder  motor  for  1S16 


than  before.  This  is  especially  true  of  the  tonneuu,  where 
more  length  is  afforded  by  the  tunneled-under  rear  of  the 
body.  The  auxiliary  seats  are  improved  to  fold  into  spaces 
in  the  floor  and  the  back  of  the  front  seat  When  closed, 
they  disappear.  The  doors  are  wider,  and  fit  snugly. 
Enameled  leather  upholstery  has  been  adopted  in  place  of 
the  dull  finished  variety  heretofore  used. 

Along  with  the  new  shape  of  cowl,  a  neat  and  substantial 
form  of  windshield  attachment  has  been  worked  out.  The 
side  supports,  instead  of  running  straight  down  to  the  body, 
curve  in  at  the  bottom  and  join  rigidly  to  the  body.  This 
is  a  change  which  is  in  accord  with  the  narrowing  of  the 
front  curve,  and  makes  the  appearance  consistent. 

Chassis  Improvements 

There  are  several  small  changes  in  the  chassis  and 
mechanical  parts  that  would  not  be  evident  on  reasonably 
thorough  observation  unless  one  had  both  chassis  to  compare. 
Most  of  these  differences  have  been  made  with  the  thought 
of  greater  accessibility,  less  chance  for  rattles  when  the 
car  has  seen  service  and  even  better  performance. 

The  mechanical  details  include  a  3V4  by  5,  block-cast  aix- 
cylinder  engine  with  disk  clutch  and 
three-speed  gearset  in  unit,  Delco  com- 
bination ignition,  starting  and  lighting; 
Zenith  carbureter;  left  steer  and  center 
control;  open  drive  member  with 
Hotchkiss  form  of  drive  through  the 
rear;  three-quarter  elliptic  springs; 
tapered  frame;  floating  axle  with  a 
pressed-steel  housing;  wheelbase  of  123 
inches;  and  34  by  4  tires  on  demount- 
able rims. 

Among  the  minor  improvements  of 
rear;  three-quarter  elliptic  springs; 
device  on  the  carbureter  so  that  the  dis- 
agreeable fluttering  and  flapping  of  a 
trap  type  of  valve  is  done  away  with. 
The  new  form  is  of  barrel  construction, 
and  the  entrance  of  hot  air,  cold  air  or 
the  exclusion  of  all  air  is  controlled  by 
the  rotation  of  a  sleeve  with  slots  to 
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How  the  grcjM  cup  for  lubricating  clutch  throw-out  collar  la 
brought  abov*  the  floorboard* 

register  with  either  opening.  To  further  aid  in  carburetion, 
the  hot  air  stove,  which  formerly  attached  to  the  exhaust 
manifold,  now  is  made  integral  with  it.  This  serves  as  a 
better  assembly  proposition  and  at  the  same  time  gets  the 
heat  into  the  hot  air  tube  faster. 

Acceaaible  Grease  Cups 

I>ooking  to  better  accessibility,  the  grease  cup  for  lubri- 
cating the  clutch  throw-out  collar  has  been  brought  up  above 
(he  floorboards  and  into  the  driver's  compartment.  A 
flexible  tube  extends  from  this  cup  down  to  the  actual  bear- 
ing surface. 

With  the  idea  of  preserving  the  rigidity  of  the  frame  and 
to  thus  prevent  movements  which  would  tend  to  wear  spring 
bearings,  cause  movements  of  the  frame  independently  of 
the  body,  and  consequently  bring  about  rattles  and  squeaks 

much  quicker,  the  front  motor  support  has  been  stiffened, 
the  frame  is  made  of  heavier  stock,  the  rear  cross  member 
has  been  redesigned,  etc.  The  frame  stock  is  now  5-32-inch 
steel,  which  is  slightly  thicker.  The  channel  is  5  inches 
deep  with  a  width  of  2  3-8  inches. 


To  carry  rigidly  the  support  of  the  front  end  of  the  rear 
springs,  the  rear  cross  member  is  now  of  what  might  be 
called  a  bridge  type.  Instead  of  having  the  same  depth  all 
the  way  across,  it  widens  as  it  approaches  the  aide  members, 
thus  making  a  better  attachment  to  them.  There  are  also 
gussets  of  pressed  steel  inside  the  frame  channel  and  under 
the  front  end  of  the  rear  springs  to  prevent  horizontal  whip- 
ping and  to  keep  rattles  out  of  the  shackles.  To  further  aid 
in  such  rattle  prevention,  hardened  steel  washers  have  been 
placed  between  the  spring  eyes  and  the  sides  of  the  shackle? 
to  give  a  good  wearing  surface. 

The  spring  bolts  have  been  enlarged  to  6-8-inch  for  the  same 
reasons  of  better  resistance  to  wear  and  rattle,  and  another 
noise  preventative  is  the  interposing  of  a  strip  of  cotton 
duck  between  the  apron  and  frame  to  avoid  possible  squeaks 
through  this  source. 

More  Fuel  Capacity 

The  cowl  gasoline  tank  has  been  increased  in  capacity  from 
12  to  14  gallons,  and  it  is,  of  course,  of  a  new  shape  to 
conform  to  the  different  shape  of  cowl.  Out  of  the  car,  it 
looks  much  like  a  crumpled  reservoir,  so  odd  ia  its  shape. 
The  idea  was  to  give  it  as  large  capacity  as  possible  without 
interfering  with  the  space  of  the  front  compartment.  The 
tiller  is  accessible  on  the  cowl  apron,  and  the  vent  pipe  has 
been  brought  all  the  way  down  to  the  bottom  of  the  motor 
pan  from  the  top  of  the  tank  so  that  any  fumes  coming;  from 
the  tank  will  not  get  into  the  drive  compartment,  as  they 
might  do  with  the  previous  model,  where  the  vent  hole  was 
not  provided  with  a  pipe.  The  desirability  of  having;  a 
means  of  getting  a  small  amount  of  gasoline  has  been  recog- 
nized also,  for  a  drain  cock  has  been  fitted,  this  coming  to  a 
convenient  point  at  the  bottom  of  the  car. 

Though  small  in  itself,  the  splitting  of  the  front  floor 
boards  into  two  parts  is  important  as  the  boards  are  in  two 
halves,  so  that  the  right  section  can  be  removed  without  dis- 
turbing that  part  under  the  pedals.  This  right  part  permits 
access  to  the  starter  gears  or  the  clutch.  There  is  a  trap 
door  in  the  tonneau  floor  to  reach  the  rear  axle. 

Adjustment  of  both  emergency  and  foot  brakes  has  been 
simplified.  The  former  can  now  be  adjusted  by  hand  with 
a  wing  nut  which  is  easy  to  reach.  The  foot  brake  adjust- 
ment is  on  the  outside  and  the  rod  screws  into  a  threaded 
socket  with  a  set  screw  to  hold  the  parts  in  place. 

In  addition  to  the  very  small  change  in  incorporating  the 
hot  air  stove  with  the  exhaust  manifold,  aa  already  men- 
tioned, there  is  one  other  difference  on  the  new  motor.  This 

Sid*    vltw    of     Mud. on     ...cylinder  chaasia 
for  1*16.  which  I*  characterized    by  Increased 

•tr«ngth  with  no  addition   of  weight 
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is  the  use  of  a  bronze  water  pump  instead  of  die  cast 
aluminum,  as  heretofore.  There  is  an  interesting  reason 
back  of  this  change.  Though  the  aluminum  pump  worked 
very  satisfactorily  in  nearly  every  part  of  the  country,  it 
was  found  that  in  certain  sections  where  there  is  alkali 
water,  this  had  a  tendency  to  disintegrate  the  pump,  so  to 
take  care  of  this  the  brass  was  substituted,  the  alkali  having 
no  effect  upon  this  metal. 

In  the  general  layout  of  the  Hudson  motor,  the  valves, 
exhaust  manifold,  water  pump  and  electrical  unit  are  all 
arranged  on  the  right  side,  with  nothing  on  the  left  save 
Zenith  carbureter,  which,  due  to  the  tank  being  high  up  in 
the  cowl,  is  bolted  well  up  on  the  side  of  the  cylinder  casting 
to  a  single  opening  in  the  casting.  Distribution  of  the  gas 
to  the  valves  is  done  through  internal  passages  in  the  castinr 
so  that  there  is  no  exposed  intake  manifolding. 

The  cylinder  block  bolts  to  a  conventional  form  of  two-part 
crankcase,  the  upper  aluminum  part  carrying  the  crankshaft 
bearings,  which  are  three  in  number.  Valves  are  of  nickel 
steel  and  interchangeable  and  they  have  a  1  1-2-inch  clear 
opening  with  a  lift  sufficient  to  give  rapid  gas  flow.  The 
grey  iron  pistons  carry  nickel-steel  tubing  wrist-pins,  which 
arc  a  press  tit  in  the  bosses  and  held  in  place  by  a  set  screw. 

Connecting- Mod  Details 

The  connecting-rods  are  I-beam  drop-forged  type,  and 
their  caps  are  held  in  place  by  nickel-steel  bolts,  with  castel- 
lated nuts  holding  cotters.  The  crankshaft  is  of  a  design 
such  that  the  throws  are  so  shaped  as  to  make  a  running 
balance  at  all  speeds,  it  is  claimed.  Nickel  babbitt  hearings 
are  used  not  only  for  the  main  bearings  but  for  the  lower  rod 
bearings  and  the  camshaft.  Timing  gears  are  helically  cut, 
and  to  insure  quietness,  they  are  made  of  a  cloth  composition. 

A  constant-level  splash  oiling  is  used  in  the  engine,  with 
the  lower  part  of  the  crankcase  the  oil  reservoir,  it  being 
exposed  to  cool  the  oil. 

Better  Delco  Housings 

The  Delco  unit  has  been  changed  to  make  it  easier  to 
assemble  or  take  apart.  The  various  parts  of  it  are  now 
made  with  their  own  individual  housings,  bolting  together 
to  make  the  complete  unit.  This  is  a  change  from  the  old 
way  of  having  the  one  housing  cover  all  parts.  All  bolts 
and  nuts  that  were  hard  to  get  at  have  been  extended  so 
that  they  can  be  reached  with  a  wrench  or  screw  driver. 

There  is  no  alteration  in  the  design  or  principle,  however. 
The  starting  connection  is  made  through  the  meshing  of  a 
train  of  reduction  gears  housed  on  right  motor  arm,  while 
when  acting  as  a  generator,  the  unit  is  driven  by  an  exten- 
sion of  the  pump  shaft,  which  in  turn  connects  with  the 
camshaft  gearing. 


Hudson  mode!*  for  1816.    Top— Seven -paaaenger  touring  car.  Upper 
middle — Roadatar.    Lower  middle — Cabriolet.    Bottom—  Llmouain* 


In  the  drive  mechanism,  the  compactness  of  the  units 
makes  for  a  general  lightness  of  construction.  The  clutch  is 
self-contained  in  an  oil-tight  case  which  is  a  part  of  the 
flywheel.  The  disks  are  steel  stampings  with  the  driving 
disks  provided  with  cork  inserts.  The  gearbox  attaches  to 
the  rear  of  the  aluminum  crankcase  by  means  of  arms  which 
bolt  to  the  cover  which  goes  over  the  upper  part  of  the 
flywheel.  The  main  and  countershafts  run  on  roller  bear- 
ings and  gears  are  of  the  stub  tooth  shape  to  give  strength. 

The  Hotchkiss  form  of  drive  used  saves 
much  in  weight,  and  is  a  design  which 
Hudson  was  one  of  the  first  American 
makers  to  use.  The  torque  and  drive 
is  taken  through  the  rear  springs,  the 
master  leaves  of  which  are  made  strong 
enough  for  the  purpose.  The  spring 
bolts  at  the  front  end  of  these  springs 
are  also  enlarged  to  take  care  of  it.  In 
the  Hudson  car,  these  bolts  have  a 
7-8-inch  diameter.  The  drive  shaft  is  a 
tubular  form  which  is  very  strong  with 
lightness.  Two  universal  joints  are 
fitted  to  the  shaft,  one  at  either  end. 

In  the  axle,  the  driving  gears  and 
differential  bolt  to  the  axle  proper,  and 
can  be  removed  without  disturbing  the 
housing.  The  pinion  shaft  and  differ- 
ential case  are  mounted  on  taper  roller 


Wiring  diagram  of  the  Hudaon  tlx  for  1910 


(Continued  on  page  1029) 
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Left— Carbureter  tide  of  the  new  little  six  Oakland  valve-ln. the. head  motor,  ehowlng  mounting  of  the  Stewart  vacuum  tank     Right — Valve 

rod  tide,  showing  mounting  of  the  electrical  unite 

i 

A  New  Low-Priced  Oakland  Six 


Overhead- Valve  Block  Motor  2  13-16  by  4  3-4  of  Moderate 
High-Speed  Design — 110-Inch  Wheelbase — Hotchkiss 
Drive  Through  Underslung  Springs 


AN  entirely  new  cur  selling  at  the  low  figure  of  $736  in 
cither  five-passenger  touring  car  or  roadster  form 
is  to  be  built  by  the  Oakland  Motor  Car  Co..  Pontiac, 
Mich.,  for  1916.  It  is  really  the  little  six  which  has  been  con- 
siderably talked  of  and  speculated  about  in  motor  circles  as 
coming  out  under  the  General  Motors  Co.  name.  But  though 
the  rumors  were  quite  right  as  to  the  existence  of  the  little 
six,  it  will  carry  the  Oakland  name,  and  be  built  in  the  Oak- 
land plants. 

Due  to  the  purchasing  power  of  the  General  Motors  or- 
ganization, of  which  the  Oakland  company  is  a  subsidiary, 
and  to  the  capacity  of  the  latter  concern  to  build  a  big  volume 
of  cars  thin  year,  it  is  explained  that  the  price  could  be 
brought  down  to  the  low  figure  given  above. 

Built  upon  110-inch  wheelbase,  the  body  is  surprisingly 
roomy,  with  comfortable  riding  for  five.  The  rear  seat 
measures  46  inches  across.  The  motor  is  of  the  overhead 
valve  type,  the  product  of  the  Northway  plant  in  co-operation 
with  Oakland.  The  bore  is  2  13-16  and  the  stroke  4  3-4 
inches,  and  cylinders  are  in  a  block  with  cylinder  head  and 
valve  mechanism  detachable. 

Oakland  Tapered  Frame 

Many  of  the  principles  of  design  which  have  characterized 
other  recent  models  of  Oakland  make  are  to  be  found  in  this 
car.  It  has  the  tapered  frame,  Hotchkiss  drive  through  the 
springs,  floating  axle,  three-quarter  elliptic  underslung  rear 
springs,  rear  gasoline  tank  with  vacuum  feed,  cone  clutch  and 
three-speed  gearset  in  unit  with  the  engine,  Remy  electrical 
system.  Marvel  carbureter,  splash  oiling,  centrifugal  pump 
water  circulation,  and  32  by  3  1-2-inch  tires.  From  these 
general  specifications  it  will  be  seen  that  Oakland  is  offering 
a  very  completely  fitted  out  little  six  at  the  price. 

The  motor,  a  moderately  high-speed  design,  is  said  to 
develop  30  to  35  horsepower  in  average  running,  and  at  any 
rate,  it  handles  the  car  well  under  any  driving  conditions,  as 
was  proven  in  a  demonstration  run. 

The  valve  mechanism  is  exposed,  with  the  lifter  rods  on  the 


right.  They  actuate  the  valve  rockers  as  in  any  conventional 
overhead  valve  type.  The  rockers  are  assembled  on  two 
shafts,  each  carrying  half  of  them  with  a  support  between 
each  two  of  the  rockers,  these  screwing  into  the  cylinder 
head.  This  should  make  it  very  easy  to  remove  the  parts 
if  necessary. 

The  adjustment  of  the  push  rods  is  at  the  top  where  they 
come  in  contact  with  the  rocker  arms.  The  valves,  due  to 
the  overhead  construction  are  rather  large  for  the  cylinder 
size.    They  are  1  1-4  inch  diameter  in  the  clear  and  the  lift 

is  5-16  inch. 

Accessible  Motor  Layout 

In  its  general  layout,  the  motor  is  compactly  arranged. 
The  carbureter  and  the  two  manifolds  are  placed  on  the  left, 
while  the  right  is  reserved  for  the  Remy  two-unit  electrical 
apparatus  with  the  generator  forward  and  the  starter  unit 
to  the  rear.  The  spark  plugs  go  into  this  side  of  the  cylinder 
block,  one  being  placed  between  each  two  of  the  valve  rods. 
The  ignition  distributer  is  mounted  on  top  of  the  generator 
unit,  so  the  ignition  wires  are  not  very  long. 

The  upper  part  of  the  crankcasc  and  that  which  carries 
the  three  crankshaft  bearings  is  integral  with  the  cylinder 
casting,  which  is  the  usual  construction  where  the  cylinder 
head  is  detachable.  The  lower  part  admits  of  access  to  the 
hearings  and  serves  as  the  oil  reservoir  and  the  mounting 
for  the  splash  troughs. 

The  power  plant  rides  in  the  frame  at  three  points,  resting 
upon  cross  members  of  the  frame  at  front  and  rear,  thi8  con- 
struction differing  from  the  conventional  in  that  there  is  no 
integral  crankcase  arms  at  the  rear.  This  should  have  a 
tendency  to  reduce  weight  without  in  any  way  sacrificing 
strength. 

A  neat  construction  is  that  at  the  front  which  makes  a 
combination  of  the  water  pump  impeller,  fan  and  fan  bear- 
ings. The  fan  and  water  pump  are  really  one  unit,  and  the 
construction  may  be  seen  in  the  left  side  view  of  the  engine 
The  water  connection  couples  from  this  upper  point  direct  to 
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the  radiator  connection.  The  pump  case  is  part  in  the  cast- 
ing of  the  cylinder  block  and  part  in  the  mounting  of  the 
fan.  The  drive  for  fan  and  water  pump  is  through  belt  con- 
nection with  the  crankshaft.  A  simpler  construction  of  these 
parts  could  not  be  imagined. 

Separate  Motor  Manifolds 

Both  intake  and  exhaust  manifolds  are  separate  from  the 
cylinder  castings  and  are  held  to  them  by  dogs  or  spanners 
drawn  down  at  the  center  by  bolts  screwing  into  bosses  in 
the  side  of  the  cylinder  head.  Due  to  the  use  of  the  Stewart 
vacuum  tank,  on  the  back  of  the  dash,  the  carbureter  i- 
brought  well  up,  and  there  is  very  little  vertical  part  to  the 
intake  manifold.  The  supply  tank  is  at  the  rear  of  the 
chassis. 

A  very  efficient  mounting  of  the  generator  and  the  starting 
motor  is  employed,  in  that  the  housings  of  these  units  bolt 
directly  to  the  housing  of  the  flywheel  in  the  case  of  the 
starter  and  to  that  of  the  front  gears  in  the  generator  con- 
struction. Such  a  mounting  positions  the  shafts  accurately 
without  possibility  of  putting  the  units  back  wrong.  This 
is  harder  to  do  where  a  base  is  used  to  carry  such  units,  or 
where  some  form  of  strap  is  utilized.  There  is  a  reduction  of 
weight  due  to  fewer  parts. 

Bendix  Starting  Drive 

The  starting  unit  connects  through  gear  with  the  flywheel 
and  through  the  intermediary  of  the  Bendix  drive.  This  is 
more  or  less  familiar  to  the  public,  being  fitted  to  several 
well-known  makes  of  car  now.  In  its  principle  it  consists 
mainly  of  a  threaded  shaft  on  which  a  pinion  screws  loosely. 
This  shaft  is  carried  by  the  extension  of  the  motor  armature. 
The  pinion  is  weighted,  which  weighted  feature  serves  to 
carry  the  pinion  into  engagement  with  the  flywheel  teeth 
when  the  current  is  sent  to  the  motor.  Thus  the  shifting 
is  automatic.  In  the  Oakland  application,  the  entire  mechn- 
nism  is  compactly  housed,  with  only  the  rear  end  of  the 
starter  shaft  exposed.    The  starter  ratio  is  11.5  to  1. 

Six-Volt  Electric  System 

The  generator  and  distributer  combination  at  the  front  is 
driven  by  gear  connection  with  the  camshaft  gear,  all  being 
completely  housed.  The  generator  is  driven  at  1  1-2  to  1 
ratio,  and  from  it,  the  vertical  distributer  shaft  is  operated 
by  a  spiral  gear  connection  at  the  same  speed.  The  electric 
system  operates  at  6  volts,  and  with  it  is  used  a  Willard  bat- 
tery placed  under  the  front  seat. 


Chassis  of  the  new  little  six  Oakland,  showing  lightness  of  construction  and  taps  red  frame 


Brake  mechanism  on  the  new  little  six  Oakland,  showing  the  two 
concentric  bands 


Internally  the  new  engine  shows  nothing  radical.  Both 
the  camshaft  and  the  crankshaft  have  three  main  bearings, 
those  of  the  latter  measuring  1  7-8  inch  in  diameter.  The 
pistons  and  connecting-rods  follow  the  usual  form.  The 
motor  oiling  embodies  the  circulating  splash  system,  with 
circulation  maintained  by  a  plunger  pump  operated  by  eccen- 
tric on  the  camshaft.  The  oil  is  forced  first  to  a  dash  sight 
feed,  and  thence  down  to  the  splash  troughs  and  the  bearings. 
An  oil  level  indicator  is  placed  on  the  crankcase. 

Hotchkisa  Drive  Employed 

Back  of  the  engine,  the  drive  has  been  worked  out  as  simply 
as  possible,  due  to  the  Hotchkiss  principle  employed.  Coming 
from  the  cone  clutch  with  its  ball  bearing  release  shoe,  and 
going  through  the  gearset,  the  power  next  passes  through  the 
forward  universal  joint,  then  through  the  tubular  shaft  and 
rear  universal  joint  to  the  rear  axle.  In  the  Hotchkiss  type, 
the  car  propulsion  and  the  torque  are  taken  through  the  rear 
springs,  the  master  leaves  and  the  front  shackle  bolts  of 
these  springs  being  made  strong  enough  to  take  care  of  these 
duties.  This  makes  a  very  simple  arrangement  and  is  adapt- 
able to  cars  of  the  weight  of  this  Oakland  in  very  nice  shape. 
Torsion  tubes,  torsion  arms  and  radius  rods  are  entirely 
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Oakland  Little  Six 


For  the  first  time  the  Oakland  has  a  valve - 
In-the  head  motor,  this  construction  being 
used  In  Its  nsw  block  little  six.  Details  of 
valve  operation  are  Illustrated  In  the  sec- 
tlon  sbovs  as  well  as  tha  construction  of  the 
cons  clutch  and  three>epeed  gearbox 

The  simplicity  and  neatneas  of  design  are 
brought  out  In  the  chassis  outline  which  alao 
-  an  Idea  of  the  boat  lines  of  the  new 
used  on  the  Oakland  little  alx.  Note 
the  frame  channel  la  split  at  the  rear 
where  It  takes  the  end  of  the  three-quarter 
elliptic  spring.  This  Is  also 
dstali  at  tha  left.  The  steering  _ 
will  be  noted,  le  braced  to  the  cowl.  The  line 
of  the  rear  mudgarda  Is  dotted.  Note  the 
round  fuel  tank  supported  at  the  rear  of  the 
—Tie  frame.  Provision  Is  made  for  carryina 
tlree  as  indicated  g 
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done  away  with.  a.«  will  be  evident  from  a  study  of  the  chassis 
view. 

The  rear  spring  are  underslung.  One  very  nice  construc- 
tional detail  is  the  method  of  attaching  the  upper  portion  of 
the  three-quarter  elliptic  springs  to  the  frame.  The  rear 
end  of  the  side  member  is  split  so  as  to  receive  the  sprint 
end  within  it.  Then  a  bolt  goes  through  the  frame  end  and 
the  spring,  and  back  of  that  a  L'-bolt  in  used.  This  is  in  con- 
trast to  the  usual  mounting  of  this  part  of  a  spring,  it  gen- 
erally going  below  the  frame,  or  in  a  bracket  attached  to 
the  member.  But  by  this  new  means  of  support,  the  rear 
end  of  the  frame  is  lowered  by  an  amount  equal  to  the  depth 
of  the  spring  at  this  point — in  this  case  2  1-2  inches.  Further, 
it  gives  a  construction  with  fewer  parts  and  is  also  extremely 
rigid.  These  advantages  are  aside  from  the  niceties  of 
assembly  which  are  made  possible.  The  tank  mountings 
incorporate  the  tire  carrier  in  unit  and  are  shaped  so  as  to 
fit  the  round  form  of  the  tank,  bringing  it  up  close  to  the  rear 
member  without  needless  overhang. 

The  Weston-Mott  axle  has  a  ratio  of  4  1-4  to  1,  and  the 
design  is  the  same  as  used  on  the  model  38,  the  well-known 
Oakland  smalt  four.  It  is  a  one-bearing  floating  type  with 
12-inch  brakes. 

Also  as  in  former  Oakland  design,  the  frame  is  so  tapered 
that  it  follows,  throughout  its  length,  the  body  lines,  thus 
giving  good  support  all  along.  The  depth  is  4  1-2  inches,  and 
no  running  board  apron  is  used,  the  running  boards  extend- 
ing in  to  meet  the  line  of  the  body  and  frame.  This  is  also 
used  in  previous  Oakland  design,  and  does  away  with  one 
more  or  less  unnecessary  part.    Fenders  are  heavily  crowned. 

In  body  work  and  fittings,  the  little  six  is  well  taken  care 
of.  The  lines  are  very  well  worked  out,  with  a  good  slope 
throughout,  and  a  well-shaped  cowl  meeting  the  hood.  The 
instrument  board  is  metal-faced,  and  a  distinctive  touch  is 
given  by  the  turning  over  of  the  metal  sides  to  make  a  rounded 
upper  edge  to  the  body.  That  is,  the  cushions  do  not  extend 
out  over  the  body  edge. 

Leather  upholstery  is  featured.  In  the  matter  of  equip- 
ment, everything  is  fitted  that  is  generally  regarded  as  a 
part  of  the  up-to-date  machine.  There  is  a  one-man  top  and 
tires  are  on  demountable  rims,  with  one  extra  rim. 

New  Boat  Body  on  Hudson  for  1916 

{Continued  from  jxige  1025) 

bearings  which  are  immersed  in  a  bath  of  oil  for  lubrication. 

Spring  suspension  has  been  well  worked  out,  with  the  rear 
springs  54  and  the  front  pair  39  inches.  Leaves  are  2  inches 
wide,  and  they  are  assembled  with  graphite  between  them. 
The  spring  eyes  are  equipped  with  phosphor  bronze  bushings, 
and  the  maximum  of  grease  cups  are  fitted. 

Complete  Equipment 

The  new  Hudsons  are  completely  fitted  out,  with  one-man 
tops,  dimming  headlamps,  Exide  batteries  under  the  front 
seat,  trunk  rack  at  the  rear,  speedometer  driven  from  the 
drive  shaft,  electric  horn  with  the  button  in  the  center  of 


Five-passenger  touring  car  body  mounted  on  1(16  Oakland  little  alx 
chassis.   Thla  car  aalla  for  $795,  with  complete  equipment 


Driver's  compartment  on  the  new  Oakland  little  six.  showing 
control  members  and  the  neat  mounting  of  the  gearshift  and 
emergency  brake  levere 


the  steering  wheel,  carbureter  air  adjustment  on  the  instru- 
ment board,  and  the  other  features  more  or  less  standard  on 
the  modern  car.    The  color  is  a  dark  blue. 

War  Rushes  French  Plants 

{Continued  from  page  1015) 

bridges  and  strategic  points.  But  if  the  pass  cannot  be  pro- 
duced when  asked  for,  the  car  will  not  be  allowed  to  advance 
another  inch.  As  it  takes  on  an  average  a  week  to  get  each 
pass,  the  automobile  is  the  last  mode  of  locomotion  the  pri- 
vate person  considers. 

Gasoline  Higher — Benzol  Supply  Cut  Off 

While  there  is  no  shortage  of  gasoline,  and  the  price  is  but 
2  or  3  cents  a  gallon  higher  than  a  year  ago,  the  supply  of 
benzol  has  been  entirely  cut  off.  This  does  not  seriously  af- 
fect the  private  motorist,  but  is  a  matter  of  considerable  con- 
cern to  taxicab  drivers.  Owing  to  its  lower  first  cost,  as  well 
as  to  the  fact  that  town  duty  is  about  10  cents  per  gallon 
less  than  on  gasoline,  every  taxicab  driver  uses  benzol.  The 
whole  of  the  available  supply  of  this  fuel  has  been  requisi- 
tioned for  making  explosives,  thus  forcing  taxicab  drivers  to 
consume  gasoline.  The  result  is  an  increase  in  the  running 
costs  of  (1  to  $1.50  per  day,  this  cost  being  borne  entirely  by 
the  driver.  The  Paris  General  Omnibus  Co.,  which  is  about 
to  put  100  buses  into  service  after  a  suspension  of  more  than 
9  months,  is  affected  to  a  rather  less  degree.  This  company 
uses  benzol  but  does  not  have  to  pay  town  duty  on  its  fuel. 
It  will  now  be  obliged  to  bum  gasoline. 

The  rubber  situation  appears  to  be  very  satisfactory 
from  the  standpoint  of  the  army.  Up  to  recently  the  tire 
factories  in  France  were  given  monthly  contracts  and  were 
allowed  a  sufficient  number  of  men  to  deliver  the  goods.  This 
has  been  changed,  the  army  now  placing  definite  orders  from 
time  to  time.  Indications  are  that  the  army  possesses  stocks 
of  solid  and  pneumatic  tires  for  a  long  period  ahead  and 
can  maintain  them  without  working  the  factories  at  more 
than  a  fraction  of  their  strength.  Orders  have  been  placed 
for  milimeter  size  tires  to  be  fitted  to  American  trucks  as 
soon  as  the  inch  size  tires  need  replacing.  The  French  fac- 
tory of  the  Goodrich  company  is  doing  much  of  this  work. 
The  disadvantage  to  the  tire  companies  under  these  new  con- 
ditions is  that  they  have  less  guarantee  that  the  men  will  be 
allowed  to  remain  at  work.  Some  annoyance  is  caused  by 
the  calling  up  of  men  of  more  than  ordinary  value  to  the  fac- 
tory, and  when  a  new  man  has  been  trained  there  is  no  as- 
surance that  he  may  not  receive  notification  to  join  the  army. 
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Motor  Speeds  and  Gear  Ratios  W 

A  Diagram  Which  Facilitates  Determination 
for  Ratios  Up  to  5  to  1 


M//en  per 
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ITH  the  coming  of  the 
high -speed  engine  there 
is  a  growing  interest  in  gear 
ratios.  Any  .statement  of 
gear  ratios  taken  alone  is 
without  meaning  and  any 
direct  comparison  of  them  i? 
more  than  likely  to  be  mis- 
leading. The  diameter  of  the 
rear  wheels  is  of  equal  im- 
portance, and  the  combina- 
tion of  the  wheel  diameter 
and  gear  ratio  must  always 
be  considered.  If  one  wishe* 
to  know  the  speed  of  the  en- 
gine, another  factor,  the 
speed  of  the  car,  must  enter 
into  the  calculation. 

This  calculation  is  not 
likely  to  be  attempted  by 
those  without  technical  train- 
ing, and  being  rather  long 
and  somewhat  complicated, 
will  not  be  undertaken  even 
by  an  engineer  except  for 
strong  reasons.  The  accom 
panying  diagram  gives  the 
engine  speeds  at  a  glance  for 
all  sizes  of  wheels  and  all 
gear  ratios  up  to  5  to  1  for 
several  car  speeds  in  mile- 
per  hour. 

To  Read  the  Chart 

As  an  example  of  its  u-*. 
suppose  it  is  desired  to  find 
the  engine  crankshaft  speed 
of  a  car  equipped  with  32- 
inch  tire.%  gear  ratio  3.8  to  1. 
which  is  being  driven  at  U> 
miles  per  hour.  Follow  down- 
ward on  the  sloping  line 
marked  32  at  the  top  of  the 
chart  until  it  intersects  the 
horizontal  line  for  the  gear 
ratio  of  3.8.  The  point  of  in- 
tersection is  on  a  vertical 
line  marked  400  in  the  hori- 
zontal scale  for  10  miles  per 
hour  at  the  bottom  of  the 
chart  The  engine  is  there- 
fore running  at  400  r.p.m. 

There  are  also  horizontal 
scales  for  car  speeds  of  5.  20. 
40  and  100  miles  per  hour 
In  the  above  example  the  en- 
gine speeds  corresponding  to 
them  would  be  200,  800,  1.600 
and  4,000  r.p.m.  respectively 

Should  it  be  desired  to  find 
the  speed  of  the  engine  for 
25  miles  per  hour,  for  ex- 
ample, the  speed  for  10  miles 
per  hour  may  be  multiplied 
by  2.5  or  the  speeds  for  5 
and  20  miles  per  hour  may 
be  added,  giving  1,000  r.p.m 

Herewith  is  given  a  table 
of  some  engine  speeds  deter- 
mined   by    the    aid    of  thr 
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S.  A.  E.  Headquarters  Well  Laid  Out 


NEW  YORK  CITY.  June 
5— Now  that  the  Soci- 
ety of  Automobile  Engineers 
has  become  settled  in  its  new 
quarters  in  the  Engineering 
Societies  Building,  at  29 
West  Thirty-ninth  street,  a 
great  amount  of  interest  at- 
taches itself  to  the  efficient 
layout  of  the  suite  of  rooms 
in  which  the  administrative 
end  of  the  society  is  housed. 
Four  rooms  are  used  for  han- 
dling the  work  of  the  society. 

Entering  the  S.  A.  E.  suite 
from  the  corridor  on  the 
sixth  floor,  one  is  led  directly 
into  the  spacious  general 
office,  in  which  the  clerical 
force  of  the  society  has  its 
desks,  filing  systems,  etc. 
This  room,  which  is  illustrat- 
ed at  2,  is  centrally  located, 
and  from  it  one  passes  into 
the  members'  room  to  the 
right,  shown  at  1.  and  to  the 
editorial  room  of  the  society 
publications  to  the  left.  The 
latter  is  illustrated  in  4. 

Passing  through  the  mem- 
bers' room,  another  door  leads 
into  the  council  room,  shown 
in  3,  and  between  these  two 
rooms  is  a  folding  partition 
which  can  be  pushed  back, 
throwing  both  rooms  into 
one  for  use  at  Standards 
Committee  meetings,  etc. 
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Rosirum 


No  Timing  Is  Most  Efficient 


EDITOR  The  Automobile:— Are  there  any  rotary 
sleeve  valve*  in  use,  and  if  so.  will  you  give  me  a 
description  of  them? 

2—  What  is  considered  the  most  efficient  valve  timing  of  a 
Ka»  engine? 

3 —  Where  is  the  best  place  for  the  .spark-plug  in  any  type 
of  engine? 

4 —  Is  there  any  reason  why  engine  designers  do  not  put 
the  spark-plug  over  the  center  of  the  piston? 

5—  What  is  the  best  formula  for  figuring  the  proper  size 
of  a  valve  for  a  gas  engine? 

Trinidad,  Col.  W.  H.  OBTH. 

—There  are  a  large  number  of  rotary  sleeve  valve  motors 
in  use  throughout  the  world  which  have  been  described  from 
time  to  time  in  the  American  and  foreign  automobile  jour- 
nals. Space  does  not  permit  here  to  go  into  a  lengthy 
description.  The  Speedwell  company  used  the  Mead  rotary 
valve  motor  as  a  regular  part  of  the  equipment  of  the  car 
in  their  1914  model.  This  was  fully  described  in  Motor  Agt 
for  November  19,  1914.  The  Mead  rotary  valve  is  a  double- 
valve  design  having  two  rotating  sleeves,  one  for  the  intake 

at  different  part*  of  the  cycle  is  shown  in  Fig.  3.  These 
diagrams  give  an  accurate  idea  of  the  functions  of  the  double 
sleeve  arrangement 

2 —  There  is  no  such  thing  as  the  most  efficient  timing  on 
a  gas  engine.  The  ideal  timing  for  any  two  motors  will  not 
be  the  same.  The  reason  for  this  is  that  the  manifolds,  pis- 
ton displacement  and  various  other  factors  have  a  marked 
influence  on  the  proper  timing. 

3—  The  best  place  in  the  combustion  space  for  a  spark- 
plug is  that  the  point  of  purest  mixture.  This  will  vary 
with  different  types  of  motor  owing  to  the  differences  in 
shape  in  the  combustion  chamber.  The  reason  for  this  is 
that  where  the  charge  is  less  diluted  by  unscavenged  gases, 
it  will  burn  quickest  and  surest. 

4—  In  some  designs  engineers  do  put  the  spark-plug  direct- 
ly over  the  center  of  the  piston.  One  example  of  this  is  the 
Moline-Knight  engine. 

6—  The  method  for  determining  the  proper  size  of  the 
valve  depends  upon  the  gas  velocity  through  the  valve  and 
the  piston  speed.  Gas  velocities  arc  calculated  on  the  basis 
of  piston  speed  and  a  full  opening  of  the  valve.  For  the 
ordinary  45-degree  poppet  valve  the  gas  passes  through  a 
space  between  two  cones.  The  perpendicular  distance  be- 
tween the  two  being  one-half  the  valve  lift  times  the  square 
root  of  2. 

To  express  this  in  the  terms  of  a  formula,  if  h  is  the  lift, 
and  h'  is  the  normal  distance  between  the  two  cones,  formed 

h 

by  the  valve  and  the  valve  seat,  then  h  —    -  when  the  angle 

of  the  valve  is  45  degrees. 

If  the  smallest  diameter  of  the  valve  is  D 
pass  through  a  space  equal  to  the  area  of  a 

side  has  a  length  h  and  whose  small  diameter  is  I)  and 
large  diameter  is  D  +  h.    The  mean  diameter  of  this 
truncated  cone  is  equal  to  the  sum  of  the  small  and  large 


the  gas  will 


divided  by  2 
The  area  of 


the  opening  is  equal  to 


in  terms  of  the  lift 
2»  Dh  +  h1 
2\  ■ 

This  formula  holds 
true  for  any  valve  in 
which     the  distance 

h'  does  not  equal  the  face  width  of  the  seat. 


If  S'  is 


velocity  of  the  piston  in  feet  per  second,  the  proportion 
piston  speed  S'  to  gas  velocity  V,  for  an  engine  of  bo 
in  inches,  is  therefore  as  follows: 


the 

of 


follows: 

This  will  give  you  the  proportion  you  desire. 

If  you  give  any  of  the  variables  in  this 
proper  value  and  substitute  for  the  constants  such  as  the 
bore,  valve  lift,  and  valve  diameter,  the  proper  values,  the 
theoretical  valve  proportions  will  be  given. 

Stoke  Trap  for  Automobiliste 

Editor  THE  Automobile:- A  now  method  of  inflicting 
trouble  on  the  motorist  wn>  invented  hy  a  French  half-breed 
some  L'ti  miles  fjom  Winnipeg.  The  instrument  made  and 
used  is  shown  in  the  accompanying  illustration  and  proved 
extremely  effective  in  bringing  the  passing  cars  to  a  atop 
Unfortunately  for  the  culprit,  one  of  the  victims  hunted  over 
the  road  with  a  light  to  find  what  had  caused  the  trouble  to 
his  tires  and  found  the  contrivance  sticking  up  in  the  rut 
On  his  arrival  in  Winnipeg  the  matter  was  reported  to  the 
Winnipeg  Automobile  Club  and  an  immediate  investigation 
was  made  which  resulted  in  the  arrest  and  conviction  of  the 
offender  resulting  in  his  having  time  to  spend  in  jail  and 
regret  the  time  that  he  spiked  a  motorist. 

Winnipeg,  Man.  _\  c. 


Emmett. 


Wheel  base  of  Racers  Shorter 

Editor  The  Automobile:— Would  you  kindly  inform  me 
if  racing  practice  has  followed  along  the  lines  of  touring  car 
practice  in  the  matter  of  lengthening  the  wheelbases  of  the 
cars?  I  am  referring  particularly  to  the  cars  used  in  the 
Indianapolis  races  during  the  past  4  years. 

2— Was  the  Knight  type  of  motor  which  was  entered  in 
the  race,  but  which  did  not  qualify,  a  high-speed  design  and 
was  its  exterior  appearance  similar  to  other  Knight  motors* 
I  am  referring  to  the  design  known  as  the  F.  R.  p. 

New  York  City.  J    E  S 

—The  wheelbaaes  of  the  Indianapolis  cars,  as  has  bee 
pointed  out  in  The  Automobile,  have  become  steadily  shorter" 
Taking  the  average  of  the  three  leading  cars  for  the  vM 
1911.  1912.  1913  and  1914.  it  will  be  noted  that 


they  have 
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steadily  become  shorter.  Referring  to  the  diagram,  Fig.  2, 
the  proportion  of  decrease  will  be  noted. 

2 — The  Knight  design,  known  as  the  F.  R.  P.,  which  was 
entered  for  the  Indianapolis  race,  was  distinctively  a  high- 
speed type,  as  will  be  noted  from  the  horsepower  curve  shown 
in  Fig.  5.  According  to  this  curve,  the  maximum  horse- 
power was  attained  at  somewhere  about  4,000  r.p.m.,  at  which 
time  the  motor  developed  over  120  horsepower.  The  exterior 
appearance  of  all  Knight  motors  differs,  some  being  block 
cast  and  others  singly  cast  as  in  this  instance.  The  Knight 
engine  in  the  F.  R.  P.  cars  is  shown  in  Fig.  4. 

Horsepower  by  the  S.  A.  E.  Formula 

Editor  The  Automobile: — Can  you  kindly  inform  me  as 
to  the  horsepower  of  a  six-cylinder  automobile  engine,  3  3-4- 
inch  bore  by  5-inch  stroke  as  figured  by  the  S.  A.  E.  formula? 

Medical  Lake.  Wash.  A.  S.  O..  Jr. 

— A  six-cylinder  motor  of  the  dimensions  you  give  will  have 
an  S.  A.  E.  horsepower  of  33.75. 

Seamless  Steel  Tubing  for  Shaft  Repair 

Editor  The  Automobile:— I  have  a  Buick  model  17  which 
I  am  rebuilding  into  a  truck.  After  the  body  is  cut  off  be- 
hind the  front  seat  the  frame  is  too  short  so  I  thought  I  would 
get  a  longer  frame  to  make  the  wheelbase  .'.  feet  longer. 
What  would  be  the  best  way  to  lengthen  the  driveshaft  from 
the  transmission  3  feet? 

2 — What  is  a  good  flux  for  welding  aluminum  by  the  oxy- 
acetylene  process? 

Earlham,  Iowa.  Geo.  Phillips. 

— If  you  intend  to  carry  the  rear  axle  back  a  distance  of 
1  feet  the  best  method  of  lengthening  the  driveshaft  would 
lie  to  cut  it  somewhere  in  its  length  and  drive  a  piece  of 
seamless  steel  tubing  over  each  end  of  the  shaft  a  distance  of 
6  inches  or  more.  The  tubing  can  then  be  brazed  or  welded 
to  the  shaft  and  a  good  connection  made  between  the  two. 
It  must  be  remembered  that  in  lengthening  the  wheelbase  of 
a  car  it  throws  the  entire  steering  layout  out  of  arrangement, 
and  as  a  result  of  this  you  will  find  a  tendency  of  the  car  to 
skid.  The  center  lines  of  the  hub  of  the  two  front  wheels 
must  intersect  the  line  of  the  rear  axle  produced  at  a  common 
point  and  this  will  not  occur  if  you  carry  the  rear  axle  back 
in  its  original  position. 

2 — It  makes  a  great  difference  whether  you  are  welding 
sheet  aluminum  or  cast  aluminum  what  flux  you  should  use. 
Zinc  chloride  is  used  quite  frequently,  but  best  satisfaction 
can  be  secured  by  purchasing  from  the  large  welding  con- 
cerns the  proper  flux.  These  are  secret  formulas  which  have 
been  worked  out  by  the  chemists  of  these  concerns  and  while 
you  will  have  to  pay  a  little  more  for  them,  the  better  results 
justify  their  use. 

Chloride  of  Zinc  Used  as  Aluminum  Flux 

Editor  The  Automobile: — Can  you  give  me  a  formula  for 
a  solution  to  be  used  in  soldering  aluminum  as  muriatic  acid 


Fig. 


2    Diagram  showing  average  wheelbase  of  first  three  care  to 
finish  the  Indianapolis  race  In  1911.  1(12.  1913  and  1S14 


is  with  sheet  iron?  I  wish  to  use  a  copper  and  common 
solder  with  a  little  aluminum  added. 

Millersburg,  0.  B.  L. 

— The  flux  generally  used  with  aluminum  is  chloride  of 
zinc,  but  with  the  solder  you  speak  of  this  might  not  prove 
to  be  the  best. 

Experimenting  on  Boron  for  Resistance 

Editor  The  Automobile: — I  would  like  to  ask  you  if  there 
are  any  boron  cutouts  or  current  regulators  used  in  the 
electrical  equipments  of  automobiles? 

Denmark,  Wig.  A.  W.  Bkoberg,  M.  D. 

— The  use  of  the  element  boron  for  cutouts  and  regulators 
for  electrical  apparatus,  has  been  tried  out  by  different  con- 
cerns and  in  fact  many  are  conducting  experiments  at  the 
present  time,  but  it  has  not  yet  proven  satisfactory.  The 
quality  of  boron  in  having  the  resistance  increase  with  its 
temperature  due  to  the  passing  of  an  electrical  current 
through  it,  would  seem  to  make  it  ideal  for  use  in  regulators; 
especially  since  it  has  a  fixed  point  at  which  the  current  does 
not  further  increase.  It  seems  to  be  short-circuited  upon 
itself  and  holds  the  current  at  a  steady  voltage. 

However,  the  disadvantages  have  proven  so  many,  that  as 
yet  no  satisfactory  use  has  been  made  of  the  boron. 

Magnets  Probably  Have  Become  Demagnetized 

Editor  The  Automobile: — Will  you  kindly  inform  me 
through  The  Automobile  regarding  the  following: 

I  have  a  Ford  and  have  just  installed  a  new  magneto  and 
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Fig.  3 — Showing  Mead  motor  at  different  parts  of  the  cycle  with  reference  to  valve  position 
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the  Rolls-Royce  company,  Derby,  Eng.,  also  adopted  it  at  the 
same  time.  It  has  been  used  in  France  by  several  makers  and 
now  has  been  adopted  by  the  Wolseley  company,  Birmingham, 
England. 

3 — It  is  not  quite  clear  what  you  mean  by  axle  suspension. 
There  are  only  two  ways  of  attaching  an  axle,  one  being 
above  and  the  other  beneath  the  springs.  Both  are  very  com- 
mon practice  in  America  and  are  used  in  various  combina- 
tions with  different  methods  of  drive.  For  instance,  in  the 
Hotchkiss  drive,  where  all  the  drive  and  torque  are  taken 
through  the  springs,  it  is  practically  universal  practice  to 
mount  the  axle  under  the  springs  and  in  the  various  modifica- 
tions of  the  Hotchkiss  drive  where  supplementary  torque 
stays,  etc.,  are  used,  the  axle  is  generally  over  the  spring.  On 
cars  where  the  torque  and  drive  is  taken  by  various  kinds  of 
tubular  arrangements,  the  axle  is  found  over  and  under  the 
springs  in  representative  cars.  Cars  which  drive  through 
the  springs,  such  as  the  Franklin,  Hudson,  and  Hupmobile 
and  a  large  number  of  other  representative  American  designs 
generally  have  the  axle  under  the  springs,  but  it  has  become 
a  growing  practice  to  undcrsling  the  three-quarter  elliptic. 
There  are  three  main  features  to  be  considered  in  arrang- 
ing the  drive  and  a  practically  unlimited  variation  is  made 
in  the  detail  arrangements  for  handling  drive,  torque  and 
radius  action.  The  method  of  taking  the  drive  in  all  the 
American  cars  was  listed  in  The  Automobile  specification* 
published  December  31,  1914. 


Intake  and  exhaust  tide  of  the  Porter. Knight  motor.  «how 
Ing  manifold  and  cylinder  construction 


tested  magneto  coils  and  find  all  O.  K.,  but  the  magneto  will 
generate  only  3  1-2  volts  which  will  not  run  the  motor.  I 
tested  direct  from  magneto  and  know  that  the  magneto  plug 
is  all  right.  It  will  not  generate  enough  to  light  one  6-volt 
12-candle  power  lamp. 

Honeoye,  N.  Y.  H.  M.  Patterson. 

— If  you  are  sure  that  all  the  wiring  and  connections  are 
correct,  it  is  probably  due  to  the  fact  that  the  magnets  have 
become  demagnetized,  that  the  magneto  will  not  operate.  The 
magnets  should  be  tested  and  if  they  are  weak,  should  be 
charged. 

Origin  of  the  Cantilever  Spring 

Editor  The  Automobile:— When  was  the  cantilever  spring 
first  used  and  on  what  car? 

2—  Please  name  the  next  few  cars  to  employ  this  construc- 
tion, naming  them  in  order  of  adoption? 

3 —  Name  the  various  types  of  axle  suspensions  and  drives 
used,  and  give  one  or  more  representative  cars  using  each 
design. 

Chicago,  111.  G.  S.  C. 

— The  cantilever  spring  was  first  used  on  the  lanchester 
car  made  by  the  Lanchester  Motor  Co.,  Birmingham,  Eng 
While  it  may  possibly  have  been  used  on  experimental 
vehicles  previously,  there  was  no  doubt  that  the  Lanchester 
was  the  first  car  to  which  it  was  fitted  ns  stock  design. 

2 — It  is  not  quite  clear  who  was  the  next  one  to  adopt  it 
after  the  Lanchester  as  it  was  used  by  a  variety  of  makers 
of  small  cars.    The  Daimler  company,  Coventry,  Eng.,  and 


Adjustment  of  Main  Bearings 

Editor  The  Aitomobile: — How  many  miles  should  a 
Paige  36  run  before  the  engine  main  bearings  need  adjust- 
ment? 

2 — What  per  cent,  of  grade,  paved  with  asphalt  should  the 
Paige  36  which  weighs  3,600  pounds  with  passengers,  be  able 
to  climb  on  high? 

Santa  Barbara,  Cal.  E.  F. 

— You  should  be  able  to  run  the  car  an  average  of  10,000 
miles  before  the  main  bearings  need  adjustment,  but  if  you 
have  driven  improperly  with  spark  advanced  too  far,  for  in- 
stance, or  attempted  to  take  every  hill  on  high  gear  and  do 
various  other  things  with  the  car  which  put  extra  strain  on 
the  crankshaft  and  bearings,  it  will  sometimes  happen  that 
a  set  of  bearings  will  wear  out  in  2,000  miles. 

2— The  Paige  should  be  able  to  take  a  short  hill  of  12  per 
cent,  on  high  gear,  but  on  a  long  hill  a  7  or  8  per  cent,  grade 
would  be  the  maximum. 

Parts  Wanted  for  1911  Warren  Car 

Editor  The  Automobile:— Where  can  I  get  a  set  of  cylin- 
ders for  a  1911  Warren-Detroit  car? 

Jersey  City,  N.  J.  David  Patterson. 

—Parts  for  the  Warren  car  can  be  secured  from  the 
Puritan  Machine  Co.,  Detroit,  Mich.  In  writing  for  parta 
of  the  car  you  should  mention  the  serial  model  number  in 
order  that  you  will  be  sure  of  securing  the  proper  part 
numbers. 

Wants  to  Install  Starter  on  Moline 

Editor  The  Automobile:—  What  starter  would  you  recom- 
mend which  will  do  the  work  and  can  be  installed  on  a  1912 
Model  M  35  Moline? 

I  have  had  several  customers  for  this  but  up  to  date  have 
been  unable  to  find  one.  Would  appreciate  drawings  and 
any  information  you  may  have  at  your  disposal. 

Mt  Sterling.  111.  auto  Service  Station. 

—To  install  an  electric  starter  on  this  car  means  a  great 
expense,  as  machine  work  and  special  parts  are  necessary 
The  Moline  company  has  installed  Ward  Leonard  systems  on 
two  or  three  cars  of  this  model  and  the  work  neceaaitate< 
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a  new  crankcase  bottom,  new  brackets  and  a  new  flywheel.  It 
it  this  system  that  has  been  recommended  by  the  Moline 
company  whenever  inquiries  have  been  made  to  them.  On 
the  other  hand,  several  instances  are  noted  where  the  Cres- 
cent air  starter  has  been  installed  very  reasonably  and  it  is 
stated  that  it  operated  satisfactorily.  With  the  air  starter, 
the  work  necessary  in  making  the  installation  is  not  as  (Treat, 
but  should  an  electric  be  desired  by  the  fitting  of  the  parts 
mentioned  a  satisfactory  job  could  be  made.  It  must  be  re- 
membered that  the  cost  is  so  high  that,  according  to  men 
who  have  had  this  work  put  through,  it  would  pay  the  owners 
to  sell  their  cars  and  purchase  up-to-date  models. 

Tire  Pressure  Same  Throughout  Tire 

Editor  Thk  Automobile: — Kindly  give  me  the  following 
information,  all  questions  referring  to  a  34  by  4  tire,  car 
weighing  3,000  pounds  and  the  rear  tire  having  a  direct  loud 
of  800  pounds: 

When  an  inflated  tire  is  in  a  .stationary  position  at 
which  point  is  the  highest  pressure? 

2 —  How  much  more  pressure  is  at  this  point  than  at  a  point 
directly  opposite? 

3 —  Outline  mathematics  necessary  for  working  out  the 
result. 

4 —  When  a  car  is  traveling  20  miles  an  hour  with  what 
force  does  the  tire  strike  an  object? 

5 —  Is  it  true  that  the  air  inside  of  the  tire  travels  in  a 
direction  opposite  to  that  of  the  tire? 

Detroit,  Mich.  J.  M.  Keakney. 

— The  pressure  is  the  same  throughout  the  tire.  It  is  one 
of  the  fundamental  physical  properties  of  gases  that  when  a 
mass  of  gas  is  inclosed  in  a  vessel,  it  exerts  a  uniform  pres- 
sure against  every  square  inch  of  the  surface  of  the  vessel, 
and  also  that  at  any  point  in  the  fluid  mass  the  pressure  is  the 
same  in  every  direction.  Were  this  not  so,  the  gases  in  the 
tire  would  not  be  in  a  state  of  equilibrium  and  hence,  al- 
though the  tire  was  stationary,  the  gases  would  be  under 
constant  motion  as  the  part  having  higher  pressure  would 
tend  to  flow  toward  that  having  a  lower  pressure. 

2 —  This  is  answered  under  question  1. 

3 —  There  is  no  mathematics  necessary  in  arriving  at  this 
conclusion. 

4 —  When  a  car  is  traveling  at  20  miles  an  hour  the  force 
of  its  impact  against  a  stationary  body  depends  upon  the 
weight  of  the  car.  There  is  no  direct  answer  to  the  ques- 
tion: "With  what  force  does  a  moving  body  strike?"  The 
energy  contained  in  a  moving  body  cannot  be  expressed  in 
pounds  simply,  but  only  in  foot-pounds,  which  is  the  product 
of  the  mass  into  one-half  the  square  of  the  velocity.  Thus,  if 
a  car  Is  traveling  at  20  miles  per  hour,  or  29.3  feet  per  second, 

W  v* 

the  energy  contained  in  that  car  is  equal  to     ^    :  where 

W  is  the  weight  of  the  car,  v  the  velocity  in  feet  per  second, 
and  g  the  acceleration  due  to  gravity.  For  the  particular 
case  you  mention,  the  energy  contained  in  the  car  is  13.34W 
foot-pounds.  For  2,000-pound  car  the  energy  would  be 
26,680  pounds  through  a  distance  of  1  foot  or  the  pounds  and 
feet  may  be  divided  in  any  way  so  that  their  product  equals 
26,680. 

5—  It  is  not  true  that  the  air  inside  the  tire  travels  in  a 
direction  opposite  to  that  of  the  tire.    It  travels  with  it. 

Dead  Axle  Requires  Chain  Drive 

Editor  The  Automobile: — What  is  a  live  axle? 

2 — What  is  its  advantage  over  the  other  types  of  axle? 

Rutherford,  N.  J.  C.  M.  Daniel. 

— A  live  axle  is  one  which  is  a  part  in  the  transmission  of 
power  and  hence  is  in  motion  during  the  time  the  power  is 
transmitted.  It  is  the  opposite  of  a  dead  axle  which  merely 
has  the  function  of  carrying  the  wheels  and  which  does  not 
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revolve  with  them.  With  a  deud  axle,  it  is  necessary  to  get 
the  power  back  to  the  wheels  by  means  of  chains,  whereas, 
with  the  live  axle,  the  more  silent  shaft  drive  can  be  used. 

American  Used  Teetor  Motors 

Editor  The  AUTOMOBILE: — Kindly  advise  me  by  mail  who 
made  the  motor  that  was  used  in  the  1912  American  Tourist 
underslung  car? 

Jersey  City,  N.  J.  A.  H.  Kopetschny. 

— Some  of  the  motors  used  by  the  American  company  were 
of  the  concern's  own  manufacture  but  in  the  particular  car 
you  mention  they  were  made  by  the  Teetor  company.  This  is 
now  the  Teetor- Hartley  Motor  Co.,  Hagerstown,  Ind. 

Fan  Dynamometer  Is  Fairly  Accurate 

Editor  The  Automobi:^:— I  have  a  motor  in  Maine,  the 
power  of  which  I  wish  to  determine  without  sending  it  here 
to  be  tested.  I  find  I  can  purchase  an  air  fan  with  the  pad- 
dles arranged  so  that  they  can  be  moved  in  and  out,  thereby 
allowing  the  motor  to  run  at  varying  speeds.  The  power 
can  then  be  determined  according  to  a  test  formula  which 
shows  that  with  the  air  paddles  in  certain  positions  and  the 
motor  running  at  a  certain  number  of  revolutions  so  much 
power  is  developed.  Is  such  a  device  accurate  or  reasonably 
accurate?  If  so,  is  it  the  most  simple  and  least  expensive 
means  I  can  employ? 

New  York  City.  Willard  Wadswobth. 

— The  fan  dynamometer  is  the  simplest  type  of  brake 
horsepower  measuring  outfit  which  you  can  secure  and  is 
fairly  accurate. 

Burman  Made  Fastest  Time  in  1911 

Editor  The  Automobile:— Can  you  possibly  tell  me  what 
is  the  greatest  speed  ever  attained  by  a  motor  car?  Also, 
where  and  by  whom? 

Waltham,  Mass.  Henry  M.  Stanley. 

— The  fastest  time  of  which  any  recognized  record  is  held 
in  an  automobile  is  that  made  by  Bob  Burman  at  Daytona 
Beach  on  April  23,  1911,  when  he  made  1  mile  in  26.40 
seconds  in  a  Blitzen-Benz. 

Porter-Knight  Develops  122  Horsepower 

Editor  The  Automobile: — Will  you  kindly  publish  the 
maximum  horsepower  developed  by  the  Porter-Knight  racing 
car  which  was  entered  in  the  Indianapolis  Race.  If  possible 
I  would  also  like  to  see  the  motor  illustrated. 

Detroit,  Mich.  B.  H.  S. 

—The  horsepower  curve  of  the  F.  R.  P.  Knight  motor  is 
shown  in  Fig.  5  on  this  page.  It  will  be  noted  that  the 
curve  extends  above  the  122  horsepower  mark  at  a  speed  of 
about  4,000  r.p.m.  Exterior  views  of  the  motor  are  shown 
in  Fig.  4. 


Fig.  5— Horsspower  speed  curve  of  the  Porter.  Knight  high  »p«d 
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Dyneto  for  Ford* 

ANEW  single-unit  starting  and 
lighting  system  for  Ford  curs 
has  been  brought  out  by  the 
Dyneto  Electric  Co.  The  motor  gener- 
ator is  practically  the  same  as  that 
which  has  been  furnished  for  the  Frank- 
lin and  throughout  the  entire  electrical 
design  is  similar  to  the  larger  models  of 
motor  generator.  The  windings  are  such 
as  to  prevent  overcharging  of  the  battery 
by  limiting  the  output  to  within  the 
maximum  charging  rate.  This  is  accom- 
plished without  the  use  of  any  external 
regulators. 

The  motor  generator  is  attached  to 
the  car  by  means  of  a  carefully  designed 
bracket  which  holds  the  equipment  firmly 
to  the  motor.  The  method  of  installation 
is  so  simple  that,  according  to  the  manu- 
facturer, anyone  can  install  it  in  approxi- 
mately hours.  No  drilling  or  machine 
work  is  required.  The  outfit  comprises 
the  motor  generator,  storage  battery, 
starting  switch  and  a  complete  outfit  for 


dmj  «  c<  Diamond  wlndehleld  for  Fords  with  sectional  viowa 


the  mounting  and  driving  of  the  unit. 
The  Dyneto  is  installed  on  the  left  of  the 
engine  with  its  shaft  forward  so  that  a 
chain  drive  can  be  used  directly  from  the 
Dyneto  shaft  to  the  crankshaft.  No 
extra  chains  or  gears  are  required.  The 
wires  are  all  cut  to  length  and  numbered 
so  that  by  carefully  following  directions 
any  layman  can  make  the  installation. 
The  battery  is  a  12-volt  Willard  inclosed 
in  a  pressed  steel  running  board  box 
complete  with  bolts  for  mounting. 

Besides  the  starting  switch,  an  ignition 
switch  is  also  furnished  and  the  regular 
ignition  switch  on  the  coil  box  can  be 
discarded.  In  starting  it  is  only  neces- 
sary to  move  the  switch  to  the  extreme 
right  position  and  allow  it  to  stay  there. 
When  in  thiB  position,  the  motor  gen- 
erator is  acting  as  a  motor  at  the  lower 
car  speeds  and  as  a  generator  at  the 
higher  speeds.  The  machine  begins  to 
charge  the  battery  at  a  little  less  than  10 
miles  per  hour,  delivers  its  maximum  of 
from  10  to  11  amperes  between  15  and  20 
miles  per  hour  and 
drops  to  about  6  or 
8  amperes  at  higher 
speeds.  The  com- 
plete outfit,  includ- 
ing full  instructions, 
sells  for  $75. — Dy- 
neto Electric  Co., 
Syracuse,  N.  V. 

High  Speed  Hand 

The  manufacturer 
of  the  Corbin-Brown 
speedometer  has  in- 
corporated in  this 
branch  of  its  prod- 
uct an  improvement 
which  it  expects  to 
be  of  great  service 
to  automobilists  and 
motorcyclists  but 
particularly  to  own- 
ers and  operators  of 
commercial  vehicles. 
This  improvement 
consists  of  an  indi- 
vidual maximum 
■peed  hand  as  shown 
m  the  accompany- 
i  n  g  illustration. 
This  hand  is  colored 
red  and  is  entirely 
distinct  from  the 
regular  speed  indi- 
cator, being  locked 
to  the  trip  odometer 
in  such  a  manner  as 
to  render  it  impos- 


Th«  new  Dyneto  elactrtc  starting-  and  dent- 
Ing  eyetem  for  Ford  can 

sible  for  anyone  to  reset  it  at  zero  unless 
provided  with  the  key.  A  a  the  name 
implies  this  hand  registers  the  highest 
speed  made  during  the  day  or  trip  a:ui 
remains  at  that  point  until  unlocked. — 
Corbin  Screw  Corp.,  New  Britain.  Conn. 

Windshield  for  Fords 

Specially  adaptable  to  the  Ford  as 
now  made,  is  the  Diamond  windshield. 
This  shield  is  of  the  black  enameled  tub- 
ing type  and  has  two  glass  parts,  as 
illustrated  herewith.  As  attached  to  the 
Ford  the  lower  glass  is  tilted  inward  at 
an  angle  of  27  degrees,  there  being  sup- 
ports running  from  the  pivot  point  for 
the  upper  glass  to  the  sides  of  the  body. 
The  upper  glass  may  be  swung-  into  ap- 
position around  its  base  pivot.  The 
width  of  the  shield  is  42  3-8  inches,  and 
the  height  (with  the  lower  glass  at  an 
angle)  26  :t-16  inches. — Diamond  Mfg. 
Co.,  Detroit,  Mich. 

(Jnso-Tonic  for  Fuel 

Gaso-Tonic  is  a  motor  power  fluid 
which  is  claimed  to  increase  power  and 
mileage  from  25  to  50  per  cent,  when  I 
ounce  of  it  is  poured  into  5  gallons  of 
gasoline.  The  maker  states  that  the  use 
of  the  fluid  removes  carbon  from  the 
cylinders  and  that  there  is  no  acid  or 
other  ingredient  in  the  preparation  which 
could  injure  the  motor. — White  Mfg.  Co.. 
Cincinnati,  O. 


Corbm.  Brown  ape.dometer  Incorporating  In* 
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Resilience  No  True  Gauge  for  Tire 
Efficiency  and  Efficiency  No 
Measure  of  Needs 

A  Discourse  Based  on  Contrary  Views  in  Letter  by  Mr.  Duryea 

By  m.  c.  K. 


CURRENT  opinion*  on  a  subject  such  as  that  of  automo- 
bile tires,  with  regard  to  which  those  interested  have 
ample  opportunity  to  gather  experience,  may  be  ex- 
pected to  contain  some  truth  if  not  all  of  it.  Vet  the  letter 
reproduced  herewith,  from  Charles  E.  Du  ryea,  the  well 
known  pioneer  builder  of  tight  automobiles,  relates  that  most 
people  want  tires  to  be  thick,  so  as  to  resist  puncture,  but 
that  he,  after  25  years  of  experience  and  study,  wants  them 
to  be  thin  and  as  resilient  as  possible.  He  also  expands  this 
view  so  as  to  make  it  include  other  tires  than  air  tires,  and 
claims  that  the*-,  too,  should  be  as  resilient  as  possible.  Mr. 
Duryea's  views  are  no  doubt  entertained  by  a  great  many 
others,  being  followed  quite  widely  in  tire-manufacturing 
practice,  so  far  as  cushion  tires  and  solid  rubber  tires  are 
concerned,  and  they  have  a  large  following  also  for  air  tires, 
obscured  only  by  the  demand  for  knobby  treads  and  the  fear 
of  punctures.  They  are  therefore  entitled  to  be  spread  on 
the  records,  but,  as  they  point  in  the  wrong  direction  for 
progress,  the  partially  dissenting  opinion  of  the  writer  is 
registered  at  the  same  time.  The  situation  seems  to  be  simi- 
lar to  that  which  gave  the  United  States  very  bad  coffee  to 
drink  for  many,  many  years.  It  was  the  current  opinion  that 
good  coffee  should  be  hot,  and  the  popular  inference  was  that 
hot  coffee  was  good.  The  result  was  that  coffee  was  always 
piping  hot — sometimes  superheated,  in  fact — and  all  effort 
for  improving  its  quality  in  a  more  rational  manner  went 
by  the  board.  With  regard  to  tires,  the  observation  that 
tires  which  are  good — meaning  in  most  cases  only  those 
which  win  races  or  give  large  mileage  for  a  given  expendi- 
ture of  power — are  highly  resilient  has  been  followed  by  the 
fallacious  inference  that  the  most  resilient  tires  are  the  best. 
This  inference  would  lead  inventors  and  lanufacturers  to 
seek  for  improvement    in    the    direction  of  resiliency. 

The  remarks  referred  to  in  the  opening  passages  of  Mr. 
Duryea's  letter  are  the  following,  which  appeared  in  The 
Automobile  of  May  20,  page  903. 

"Certain  tires,"  D.  says,  "will  give  25  per  cent,  more  mile- 
age per  gallon  of  fuel  than  others  BECAUSE  they  are  more 
resilient  ..."  The  BECAUSE  seems  arbitrary,  even  if  the 
tires  referred  to  are  in  fact  more  resilient.  The  reason  for 
saving  power  by  using  them  might  be  that  their  resistance  to 
flexion  is  smaller,  and  not  that  they  extend  with  nearly  the 
same  force  that  is  spent  in  flexing  them.  It  is  possible  to 
imagine  a  tire  flexing  with  small  resistance  yet  resuming  its 
shape  slowly. 

Mr.  D.  seems  to  believe  that  the  power  absorbed  in  flexion 
is  returned  by  a  resilient  tire  in  form  of  help  for  the  propul- 
sion, but  the  saving  effected  is  really  due  to  the  smaller  ac- 
celeration of  masses  which  the  tire  flexing  with  small  re- 
sistance makes  possible;  the  vehicle  body,  for  example,  is 
moved  less,  and  less  rapidly.  But  the  extension  of  the  tire  to 
its  normal  shape  returns  no  power  in  a  useful  manner.  This 
objection  also  covers  Mr.  D.'s  rapid  conclusion  from  his  racing 
experience  in  1896.  The  flat  tii\  had  to  be  flexed  all  the  way 
Tound,  yet  saved  no  load  lift  or  acceleration. 

Duryea's  Argument  for  Resiliency 

Editor  The  Automobile: — '  have  read  and  re-read  your 
exception  to  my  expressions  concerning  the  reason  why  some 


tires  require  less  power  to  propel  them  and  their  load  than 
others.  Whatever  you  mean,  I  cannot  allow  it  to  pass  un- 
challenged. I  have  been  through  this  subject  too  often  in  the 
last  25  years  to  not  have  arrived  at  a  conclusion  that  will  take 
more  than  mere  assertions  to  dislodge. 

We  seem  to  differ  in  our  conceptions  of  the  tire  structure. 
I  cannot  imagine  any  reasonable  tire  structure  that  would  not 
be  equally  flexible  each  way.  If  it  yields  easily  to  pressure 
from  the  outside  it  will  yield  easily  to  pressure  from  the  in- 
side. Or  in  other  words  if  it  is  an  air  tire  instead  of  a  stiff 
fabric  tube  it  will  absorb  the  pebble  and  not  lift  the  load.  This 
seems  to  be  what  you  mean  by  "smaller  acceleration  of 
masses."  This  swallowing  of  the  small  inequalities  is  the 
reason  for  the  air  tire.  It  smooths  the  road  and  on  most  road 
surfaces  requires  less  power  than  a  solid  tire  which  does  not 
have  this  action.    I  think  we  agree  thus  far. 

I  can  of  course  imagine  a  tire  having  many  dash  pot 
plungers  attached  to  the  inside  of  its  tread  and  arranged  to 
compress  easily  but  restrained  from  regaining  its  proper 
shape  by  the  slow  action  of  the  dash  pot  plungers.  The  point 
between  us  seems  to  be  this:  that  you  believe  such  a  tire 
would  propel  just  as  easily  as  the  usual  air  tire,  which  pushes 
against  the  ground  as  it  leaves  it  almost  as  forcibly  as  it 
pushes  against  the  ground  where  and  when  it  meets  it.  I 
am  sure  that  it  would  not.  So  long  as  both  of  these  tires 
were  standing,  the  pressure  behind  and  before  the  center  of 
contact  would  be  the  same.  But  roll  them  and  the  slow  one 
has  much  resistance  to  compression  ahead  of  contact  and  no 
assistance  to  propulsion  behind.  The  perfect  air  tire  has  as 
much  help  from  behind  as  it  has  resistance  in  front.  This  is 
stating  the  theoretic  extremes.  Of  course  any  tire  that  re- 
sumes its  former  shape  will  get  some  propulsion  assistance 
from  that  resumption  tendency  unless  mechanically  restrained 
from  resuming  its  shape  till  it  no  longer  touches  the  ground. 
The  slower  the  wheel  movement  the  greater  the  amount  of 
power  returned  to  the  wheel.  The  faster  the  wheel  motion 
the  greater  the  loss  due  to  this  compression  and  slow  expan- 
sion of  even  the  air  tires,  but  since  at  higher  speeds  the  air 
tire  smooths  the  road  and  saves  other  losses  we  use  them  and 
find  them  valuable. 

One  more  shot  In  the  imagined  dash  pot  tire  the  work  of 
compression  would  heat  up  the  dash  pots  by  the  friction  of 
the  slowly  returning  plungers.  In  other  words  the  heat  of 
the  work  of  compression  would  be  found  in  the  dash  pot 
liquid.  But  in  the  tire  which  I  claim  kicks  the  wheel  ahead 
where  does  the  work  put  into  the  tire  by  the  compression  go 
to?  I  claim  it  expends  itself  by  pushing  against  the  ground, 
less  of  course  such  slight  heat  as  the  flexion  of  the  fabric 
causes.  The  dash  pot  tire  would  have  that  fabric  heat  also. 
I  trust  this  makes  it  plain  that  "the  extension  of  the  tire  to 
its  normal  shape"  does  return  "power  in  a  useful  manner." 
This  matter  is  easily  proved  by  running  the  different  tires  on 
a  floor  or  similar  smooth  surface  where  there  is  nothing  to 
cause  the  wheels  and  axles  to  rise  or  fall.  No  "acceleration 
of  masses"  unless  the  small  amount  of  tire  tread  disturbed 
be  considered  a  "mass."  Tires  to  be  inflated  to  carry  the 
load  alike,  i.e.,  with  the  same  degree  of  flattening.  The  stiff 
tire  containing  much  fabric  will  require  far  more  power  to 
roll  the  wheel  than  is  required  by  a  tire  that  has  a  very  thin 
fabric  and  carries  its  load  on  air,  which  is  perfectly  elastic, 
rather  than  on  fabric  which  is  very  inelastic.  Our  resilio- 
meters  used  in  the  cycle  days  showed  differences  of  as  much 
as  25  per  cent,  and  it  is  likely  that  there  is  a  greater  differ- 
ence in  auto  tires.  Electric  car  makers  ought  to  be  able  to 
give  us  the  facts  in  this  matter.  They  know  by  actual  miles 
driven  that  one  tire  will  use  many  per  cent,  more  power  than 
another. 

The  recent  economy  tests  of  the  Franklin  cars  showed  that 
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the  cars  which  made  the  larger  mileages  were  mostly  equipped 
with  "cord"  tires.  The  advantage  of  the  cord  tire  is  its 
greater  flexibility.  Flattening  a  tire  at  its  point  of  contact 
absorbs  a  certain  amount  of  power.  Part  of  this  is  lost  in 
the  friction  of  bending  the  tire  structure  but  most  of  it  is 
available  for  work.  Part  of  this  work  is  done  in  restoring  the 
fabric  to  its  normal  shape  and  the  remainder  is  expended  in 
pushing  the  wheel  ahead  and  helping  to  overcome  the  re- 
sistance of  the  original  compression.  We  should  all  work  to 
see  that  this  latter  part  is  as  large  as  may  reasonably  be. 

So  long  as  the  auto  was  "the  plaything  of  the  rich"  the 
matter  of  economy  did  not  enter,  but  now  that  it  is  each  day 
becoming  more  the  necessity  of  the  poor  and  extending  to  our 
daily  work  we  should  give  prominence  to  those  things  which 
make  for  economy.  Most  buyers  need  education  on  this  tire 
matter.  They  give  no  thought  to  tires  except  to  hope  they 
are  so  thick  they  cannot  be  punctured.  They  do  not  know 
that  a  thick  tire  must  be  kept  inflated  so  hard  that  it  will  not 
properly  smooth  the  road  or  else  it  will  quickly  break  its 
fabric,  whereas  a  thin  one  can  do  its  duty  and  still  have  long 
life  because  a  thin  piece  of  anything  will  bend  more  times 
than  a  thick  one,  before  breaking. 

Philadelphia,  May  21,  1915.  Chas.  E.  Dukyea. 

Even  the  gold  nugget  at  the  end  of  Mr.  D.'s  letter,  to  the 
effect  that  a  tire  with  thin  and  flexible  fabric  can  be  used 
with  lower  inflation  than  it  is  necessary  to  employ  for  a 
stiffer  tire  to  avoid  expense,  cannot  be  accepted  at  24 
karats,  as  practice  shows  that  thickening  of  the  tread  at 
intervals  by  means  of  rubber-compound  knobs  projecting 
from  a  flexible  casing  produces  easy  riding  with  moder- 
ately hard  inflation,  the  knobs  serving  to  localize  the  flex- 
ions caused  by  inequalities  of  the  road  and  the  flexible  fab- 
ric between  them  easing  these  flexions,  while  some  of  the 
inequalities  are  taken  up  in  the  intervals  between  the 
knobs.  In  conjunction  with  very  flexible  side  walls  for  the 
tire,  which  reduce  the  need  of  flexion  at  the  tread,  this 
compromise-construction  probably  serves  comfort,  economy 
and  convenience  (protection  against  punctures)  more  ac- 
ceptably than  the  tire  casing  which  is  thin  and  flexible 
throughout  can  do,  at  least  on  hard  roads.  On  soft  coun- 
try roads,  where  the  inequalities  are  mainly  in  the  form  of 
waves  and  depressions,  it  is  the  quality  of  the  spring 
suspension,  rather  than  the  tires,  which  counts  for  comfort 
and  protection,  the  needed  tire  flexions  being  no  more  abrupt 
than  may  be  properly  demanded  of  any  air  tire. 

Two  Properties  Confounded 

Reverting  to  Mr.  D.'s  main  argument,  which  runs  to  the 
effect  that  resiliency  is  the  secret  of  tire  efficiency,  but 
lapses  in  spots  (as  where  cord  tires  are  mentioned)  to  the 
admission  that  it  is  flexibility  which  saves  power,  it  seems 
that  he  considers  these  two  properties  identical  because 
they  are  so  closely  associated  in  air  tires,  and  perhaps  he 
overlooks  for  the  moment  that  an  air  tire,  besides  absorb- 
ing road  obstacles  by  local  flexion  also  acts  as  a  spring, 
flattening  out  against  an  elastic  resistance,  much  as  any 
other  kind  of  spring  does.  In  so  far  as  this  plain  spring 
action,  which  comes  into  play,  for  example,  at  any  gradual 
rise  in  the  road,  is  needed  to  help  out  vehicle  springs  which 
are  too  stiff,  it  is  evident  that  it  assists  in  reducing  power 
consumption  just  as  more  flexible  vehicle  springs  would  do, 
and  if  this  action  in  practice  depends  upon  the  resiliency 
of  the  air,  it  is  not  far  off  to  maintain  that  the  resiliency 
makes  for  tire  efficiency — only  it  would  be  more  correct 
and  to  the  point  to  insist  that  the  tire  flexion  assists  the 
spring  suspension  to  save  power. 

If  SO  per  cent,  of  the  resistance  to  such  flexion  took  the 
form  of  friction— the  friction  of  air  passing  through  the 
capillary  openings  of  a  spongy  structure,  for  example— the 
assistance  to  the  spring  suspension  would  remain  the  same 
and  the  flexibility  would  be  the  same  as  before,  but  the 
resiliency  would  be  much  reduced  and  the  tire  would  not 
rebound  at  once.  The  rebound  would  not  throw  the  axle 
upward,  because,  even  at  slow  speed,  it  would  not  act  till 
after   the   road   formation  causing  the  spring  action  was 


passed  and  would  then  take  effect  to  restore  the  tire  to 
its  original  shape.  Theoretically  such  a  tire  would  be  an 
improvement  over  any  existing  air  tire,  when  only  the 
action  and  not  the  weight  is  considered,  giving  the  same 
effect  for  all  speeds  that  is  now  obtained  from  air  tires 
only  for  the  high  speed,  but  it  is  probably  true  that  it 
would  be  extraordinarily  difficult  to  produce  a  tire  of  this 
character  which  would  be  durable  and  light  and  in  which 
the  flexibility  would  be  equal  to  that  of  a  standard  air  tire 
with  a  thin  ami  flexible  casing.  In  comparison  with  cushion 
tires  and  solid  rubber  tires  the  possibilities  look  different, 
however,  the  theoretical  fact  remaining,  after  the  specula- 
tion has  been  dismissed  so  far  as  any  immediate  or  practi- 
cal influence  on  the  construction  of  air  tires  is  concerned, 
that  a  resiliency  which  takes  effect  directly  from  the  road 
obstacle,  and  causes  bouncing  of  the  running-gear  and  of 
the  vehicle  as  a  whole,  is  undesirable  for  any  type  of  tire, 
whether  it  is  unavoidable  in  air  tires  or  not.  Cushion  and 
solid  tires  have  not  the  plastic  flexibility  to  wrap  them- 
selves around  small  road  obstacles,  but  have  so  much  resil- 
iency as  to  make  them  bounce,  and  it  is  entirely  pertinent  to 
the  question  of  their  improvement  to  make  it  clear  that 
it  is  not  their  resiliency  which  should  be  increased  but 
their  flexibility,  if  possible  and  consistent  with  other  re- 
quirements. 

Source  of  Air  Tire  Efficiency 

Mr.  D.  apparently  does  not  remember  that  this  idea  was 
advanced  in  the  first  place  with  reference  to  tirea  of  this 
general  type  and  not  with  reference  to  air  tires,  to  which 
it  applies  in  the  abstract,  however,  with  equal  correctness, 
notwithstanding  that  it  may  be  difficult  to  "imagine  any 
reasonable  [air]  tire  structure  that  would  not  be  equally 
flexible  each  way."  (It  would  be  too  captious  here  to  re- 
mark that  an  air  tire  has  just  that  quality  when  the  casing 
is  not  deformed.) 

The  efficiency  of  air  tires  as  power  savers  is  probably  due 
mostly  to  the  fact  that  the  compression  of  the  air  caused  by 
the  load  remains  constant  on  smooth  roads  and  consumes  no 
power,  the  air  being  merely  chased  around  slowly  as  flexion 
of  the  fabric  advances  from  one  point  of  the  casing  to  the 
next,  while  in  tires  of  other  kinds  all  the  elastic  material 
must  be  flexed  successively  as  the  wheel  revolves.  It  is  es- 
pecially worth  noting  that  this  advantage  of  the  air  tire  holds 
good  whether  the  inflation  is  high  or  low.  In  all  cases  only 
the  flexion  of  the  fabric  makes  demands  upon  the  power,  ex- 
cept when  shocks  are  received.  Comparison  between  air  tires 
and  solid  tires  in  this  respect  points  perhaps  to  a  reduction 
of  both  resilience  and  flexibility  in  heavy  duty  tires  in  con- 
junction with  a  superior  development  of  flexibility  in  the 
spring  suspenson. 

Interaction  with  Springs  .Neglected 

Referring  again  to  the  spring  action  of  the  air  tire  in 
connection  with  a  vehicle  whose  leaf  springs  are  too  Btiff 
and  the  advantages  in  the  way  of  reduced  power  consump- 
tion which  may  be  recorded  if  the  tires  are  highly  resilient, 
there  seems  to  be  occasion  for  calling  attention  to  two  slips 
in  the  reasoning.  One  consists  in  ascribing  the  advantage 
to  the  resiliency  alone  when  other  properties,  notably  flexi- 
bility, are  also  involved.  The  other  one  lies  in  failing  to 
record  the  flexibility  of  the  springs  with  which  the  tires 
co-operate,  since  it  is  more  than  probable  that  the  same  tires 
which  show  superiority  in  connection  with  stiff  springs 
would  show  an  inferior  efficiency,  as  power  savers,  in  con- 
nection with  more  flexible  springs.  The  road  condition 
should,  of  course,  also  be  recorded,  since  it  is  an  established 
fact  that  hard  and  rigid  steel  tires  give  the  smallest  trac- 
tion resistance  on  a  perfectly  smooth  and  dry  road.  In 
whatever  manner  power  consumption  records  are  estab- 
lished, they  are  almost  valueless  for  ascertaining  tire  re- 
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quirements  unless  they  are  completely  co-ordinated  with 
records  of  the  loads,  the  properties  of  the  vehicle  springs 
and  of  the  roads. 

To  have  the  spring  equipment  the  same  for  all  testa  is 
not  sufficient.  There  must  be  different  springs,  different 
loads  for  each  set  of  springs  and  different  road  conditions 
for  each  combination  of  springs,  loads  and  tires.  Speed 
variations  must  further  multiply  such  tests  to  make  them 
scientifically  acceptable. 

It  is  simpler  to  go  a  little  farther  and  deeper  with  rea- 
soning alone  and  begin  testing  only  when  the  logic  begins 
to  totter. 

Various  Distinctions 

If  the  "mere  assertions"  to  which  Mr.  D.  refers  are 
these:  "That  flexibility  is  another  property  than  resiliency" 
and  "that  springs  reduce  acceleration  of  mass,"  by  either 
transforming  a  shock  into  movement  or  a  sudden  move- 
ment into  a  slower  one,  there  is,  for  brevity's  sake,  nothing 
to  be  said.  They  will  have  to  stand — as  2x2  make  4 — 
till  more  definitely  contested.  The  elastic  tire  saves  shock, 
kinetic  energy,  work,  power,  not  only  by  absorbing  the 
pebble,  but  also  by  its  other  spring  action.  It  has  to  have 
resiliency  in  order  to  regain  its  shape  after  flexion  and  be- 
cause resiliency  is  the  most  practicable  property  by  which 
the  resistance  to  flexion  can  be  increased  somewhat  in  pro- 
portion with  its  degree;  otherwise  flexibility  would  be  suffi- 
cient— a  flexibility  operating  with  an  initial  resistance 
equal  to  the  support  of  the  load. 

If  a  carpenter  falls  from  a  building  and  is  saved  by  strik- 
ing a  board  of  the  scaffolding,  bending  and  breaking  it,  he 
geta  the  benefit  of  its  flexibility  while  destroying  its  resili- 
ence; it  does  not  rebound  when  broken. 

Vehicle  springs  must  be  highly  resilient  in  order  to  get 
back  to  work  quickly  (and  to  obviate  fatigue  of  the  steel),  but 
the  compressed  portion  of  an  clastic  tire  has  a  whole  revo- 
lution of  the  wheel  before  it  must  be  in  shape  again.  It 
may  be  doubtful,  therefore,  how  much  elasticity  and  resili- 
ency, which  are  not  necessarily  quite  identical,  are  required 
of  it 

In  vehicle  springs  we  sometimes  reduce  the  resiliency  by 
adding  shock  absorbers  and  save  power  by  this  modifica- 
tion. We  especially  moderate  the  rebound.  We  frankly 
throw  away  the  power  stored  in  the  rebound,  not  know- 
ing how  to  utilize  it,  except  for  re- 
turning the  spring  to  its  best  posi- 
tion. 


are  apt  to  take  place  on  smooth  roads.  Durability  is  here 
an  intricate  factor.  But  resilience,  in  needlessly  repeating 
deformations,  is  against  durability. 

The  aim  of  the  tire  constructor  must  be  to  reconcile  these 
factors,  but  not  blindly  to  produce  the  maximum  of  resili- 
ency. Quite  likely  the  use  of  materials  which  are  highly 
resilient  affords  the  readiest  compromise  solution,  since  none 
other  has  been  devised;  and  air  confined  in  flexible  fabric 
has  the  enormous  advantage  that  it  yields  to  a  pressure 
covering  1  square  inch  with  a  resistance  only  a  percentage 
more  than  one-tenth  of  its  resistance  to  a  pressure  cover- 
ing 10  square  inches.  This  property  makes  it  absorb  the 
small  obstacle.  But  this  advantage  is  abandoned  in  tires  of 
other  types,  while  the  resiliency  which  causes  undesirable 
reaction  movements  is  conserved  at  the  expense  of  desirable 
flexibility.  Only  Mr.  D.'s  argument  to  the  effect  that  the 
resilient  reactions  are  utilized  for  propulsion  stands  against 
aiming  for  reducing  resiliency  and  increasing  flexibility  if 
possible,  in  airless  tires. 

The  Back  Thrust  Theory 

He  claims  the  air  pushes  against  the  ground  behind  it  as 
the  tire  rolls  on.  The  resilient  material  in  a  solid  or  cushion 
tire  should  do  the  same,  on  the  principle  he  advances. 

The  pressure-center  of  the  push  to  which  he  refers  would, 
with  4-inch  length  of  ground  contact  area,  be  about  1  inch  be- 
hind the  axle  plane,  on  level  ground.  The  push  is  toward 
the  axle.  It  has  no  effect  to  turn  the  wheel  in  either  direction. 
The  upward  push  is  offset  by  the  downward  push,  so  there  is 
no  relief  of  ground  pressure  or  driving-resistance.  What 
does  it  do  except  expanding  the  tire  to  its  full  shape?  In 
front  of  the  wheel,  on  the  other  hand,  there  is  the  absolute 
work  of  flexing  the  fabric  and  compressing  the  air,  but  on 
smooth  roads  the  compressing  of  the  air  by  the  load  is  con- 
stant, and  only  the  work  of  flexing  the  fabric  remains.  This 
is  completely  lost.  (If  the  tire  is  flat,  as  in  the  race  to  which 
Mr.  D.  referred  in  his  first  letter,  the  flexion  is  greater — 
much  greater — the  spring  benefits  are  nil  and  the  constant 
reshaping  of  the  tire  is  also  taken  out  of  the  power.) 

Therefore,  the  flexibility  of  the  fabric  and  the  degree  of 
inflation,  which  rules  the  amount  of  flexion  work,  determine 
air  tire  efficiency  on  smooth  roads.  Resiliency  only  reshapes 
the  tire.  This  agrees  perfectly  with  the  statement  by  Mr. 
D.  that  "a  stiff  tire  containing  much  fabric  will  require  far 


No  Single  Property  Decisive 

Not  a  single  reason  points  to  the 
need  of  perfect  resiliency  in  a  tire. 
Every  reason  points  to  the  need  of 
some  resiliency  coupled  with  the 
greatest  practicable  degree  of  flexi- 
bility in  a  tire.  The  limits  of  the 
flexibility  are  determined  by  ( 1 )  the 
need  of  supporting  the  load  on  smooth 
roads  with  a  minimum  of  flexion  and 
a  minimum  of  power  spent  in 
flexion,  (2)  the  limited  dimensions  at 
disposal  and  (3)  the  desirability  of 
avoiding  heating,  wear  and  deteria- 
tion  of  tire  material.  The  last  con- 
sideration operates  in  favor  of  not 
giving  the  tire  too  much  work  to  do 
but  allowing  it  to  transmit  the  larger 
portion  of  the  spring  work  to  the 
vehicle  springs.  The  possibility  of 
overloads  also  militates  against  gaug- 
ing the  flexibility  so  closely  that 
large  deformations  of  tire  materials 
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more  power  to  roll  ..."  It  certainly  will,  if  the  load  is 
sufficient  to  flex  it,  despite  its  stiffness. 

Cord  Tires  and  Inflation 

Superior  flexibility  in  cord  tires  arises  mainly  from  the  in- 
extensible  cords  preventing  the  traction  resistance  from  de- 
forming the  fabric  in  the  tangential  direction,  where  the  re- 
sistance to  such  deformation  is  great,  yet  smaller  than  the 
traction  pull.  In  an  underinflated  tire  this  sort  of  deforma- 
tion is  at  its  worst,  hence  loss  of  power  and  rapid  deteriora- 
tion of  fabric.  Nevertheless,  it  is  authentically  established 
that  soft  tires  give  maximum  comfort  for  slow  to  medium- 
fast  driving  on  rough  roads.  Their  flexibility  is  higher  and 
their  resiliency  is  lower  than  if  the  inflation  were  normal.  The 
fact  therefore  serves  as  a  reminder  that  resilience  is  a  sec- 
ondary factor  for  some  of  the  purposes  for  which  tires  are 
employed,  and  also  points  to  the  futility  of  judging  tires 
solely  on  a  basis  of  their  power  efficiency. 

Action  Under  Shock 

If  Mr.  I),  will  glance  at  the  accompanying  illustration  (re- 
produced from  Fig.  9.  page  197,  of  The  Automobile,  Jan.  28), 
which  is  an  automatic  record  of  axle  and  body  movements 
taking  place  when  a  vehicle  with  properly  inflated  air  tires 
and  going  at  about  14  miles  per  hour,  passes  over  an  obstacle 
about  1  inch  high  and  shaped  as  shown  in  the  shaded  space, 
he  will  observe  that  the  axle  is  raised  a  little  less  than  the 
height  of  the  obstacle  when  over  the  middle  of  it  (the  letter  C 
indicating  the  obstacle  foreshortened  to  the  horizontal  scale 


of  the  diagram).  The  tire  is  only  a  trifle  compressed.  It* 
rebound  therefore  began  taking  effect  while  the  wheel  was 
still  climbing  and  behind  the  obstacle.  The  resilience  could 
therefore  under  no  circumstances,  at  this  moderate  speed,  act 
to  turn  or  push  the  wheel  in  any  useful  direction. 

It  throws  the  axle  into  the  air;  and  that  is  just  the  objec- 
tion to  the  unrestricted  resilience.  The  flexibility,  on  the 
other  hand,  helps  the  wheel  over  the  obstacle. 

At  higher  speeds  (see  Fig.  11,  page  198)  the  tire  is  off 
before  rebound  begins  and  expands  against  the  atmosphere 

The  evidence  from  automatic  records  is  overwhelmingly 
against  the  theory  that  the  resilient  reactions  help  in  pro- 
pulsion, but  shows  conclusively  that  they  cause  the  axle  to 
bounce  remarkably  and  uselessly  at  the  low  vehicle  speeds. 

In  the  case  of  airless  tires  it  is  no  longer  so  hopeless  to  try 
to  imagine  a  structure  permitting  ample  flexion  and  avoiding 
immediate  rebound,  and  thus  producing  somewhat  the  same 
effect  that  an  air  tire  produces  at  high  speed.  This  would  of 
course  be  very  acceptable  even  if  the  power  spent  in  flexion? 
for  shocks  were  much  greater  than  that  similarly  spent  in  a 
racing  tire,  as  it  could  be  offset  by  small  flexions  on  smooth 
ground — where  tire  economy  is  mostly  determined. 

But  it  must  be  admitted  that  so  far  no  material  or  arrange 
ment  of  materials  has  been  devised  which  will  allow  large 
flexions  under  shock  while  nevertheless  sustaining  a  load  with 
small  flexion.  The  idea  of  such  a  material  and  of  the  manner 
in  which  it  would  have  to  be  used — large  wheels  and  large 
contact  area — represents  only  an  aim  more  rational  than  the 
aim  for  higher  resiliency. 


Resilience  Rejected  as  a  Measure  of  Tire  Efficiency  by 
S.  A.  E.  Standards  Committee 


IN  connection  with  the  preceding  article,  special  interest 
will  be  taken  in  a  portion  of  the  report  rendered  at  the 
meeting  of  the  S.  A.  E.  Standards  Committee  in  April 
by  the  Electric  Vehicle  Division  and  the  action  taken  by 
the  Committee  in  rejecting  its  repeated  recommendation 
to  accept  an  instrument  for  measuring  the  resilience  of  tires 
as  standard  for  testing  the  efficiency  of  solid  tires. 

The  opinions  expressed  at  the  meeting  are  rendered  in 
substance  in  the  following  extract  from  the  official  report 
appearing  in  the  S.  A.  E.  Bulletin  for  May. 

A.  J.  Slade,  chairman  of  the  Electric  Vehicle  Division,  in 
re-submitting  the  former  recommendation  regarding  effi- 
ciency tests  of  solid  tires,  said:  "The  rebound  instrument 
developed  by  E.  R.  Whitney  has  been  in  use  by  him  for  sev- 
eral years.  He  buys  all  the  tires  for  the  Commercial  Truck 
Company  of  America  on  the  basis  of  tests  with  that  instru- 
ment. F.  A.  Whitten  has  been  buying  all  the  tires  for  the 
General  Motors  Truck  Company  on  the  basis  of  tests  with 
the  instrument.  Several  other  members  of  the  Division  who 
are  manufacturers  have  been  using  it.  I,  personally,  im- 
mediately after  the  rejection  of  the  report  last  winter,  in- 
corporated the  test  in  the  specifications  which  I  drew  for 
motor  tractors  for  New  York's  street  cleaning  department. 

"It  is  of  course  a  matter  of  indifference  to  the  electric  ve- 
hicle makers,  all  of  whom  are  represented  on  our  Division, 
whether  the  recommendation  is  rejected,  because  most  of 
them  are  using  the  instrument  and  more  of  them  are  going 
to  use  it.  It  is  only  a  question  whether  the  Society  wants  to 
recommend  it.    It  is  in  use.    It  has  become  a  standard." 

C.  B.  Whittelsey  had  no  doubt  that  the  instrument  was  all 
right  in  the  hands  of  its  designer  but  was  skeptical  about 
placing  it  in  the  handB  of  the  people  who  generally  purchase 
tires.  He  was  quite  sure  that  three  or  four  of  the  largest 
tire  manufacturers  in  the  country  are  not  using  it  in  their 
factories.    His  own  company  had  found  too  much  friction  in 


the  instrument,  due  to  rust  In  conclusion  he  said:  "We 
might  produce  a  tire  of  a  compound  that  would  give  a  very 
high  rebound  test  but  very  poor  mileage.  As  Mr.  Hall  had 
said  at  the  Society  meeting,  the  shape  of  the  tire  makes  a 
difference.  It  seems  to  me  that  a  more  practical  test  could 
be  developed." 

W.  II.  Allen:  "We  question  whether  the  rebound  test, 
which  seems  to  indicate  resiliency  only,  is  necessarily  indica- 
tive of  what  a  tire  will  do,  in  so  far  as  efficiency  is  concerned. 
In  other  words,  we  seem  unable  to  establish  a  definite  link 
between  efficiency  and  resiliency.  In  making  tests  to  de- 
termine this,  we  have  found  that  certain  non-resilient  tires 
over  certain  surfaces  gave  the  highest  efficiency  tests.  On  a 
smooth  and  hard  surface  a  steel  tire  is  most  efficient,  so  long 
as  there  is  no  slippage.  On  a  very  rough  road  some  very 
soft  tire  seems  to  be  more  efficient.  It  seems  that  there  is 
no  definite  relation  between  the  efficiency  shown  by  the  re- 
bound test  and  by  road  test.  I  think  that  it  would  be  best 
to  have  such  points  settled,  tested  out  to  a  conclusion,  before 
we  decide  that  rebound  testing  indicates  what  a  tire  will  do 
in  service." 

C.  B.  Whittelsey:  We  have  been  trying  for  over  two  years 
to  develop  the  rebound  instrument  so  that  it  could  be  used 
practically.  We  are  now  developing  at  great  expense  a  cur- 
rent consumption  testing  machine.  I  think  it  gives  much 
better  information. 

W.  H.  Allen  asked  not  to  be  misquoted  as  denying  all  rela- 
tion between  resiliency  and  efficiency,  but  they  had  not  been 
able  to  establish  it  for  solid  tires.  It  was  very  well  known 
that  there  is  a  relation  in  certain  other  tires,  for  example 
in  pneumatic  tires,  which  are  highly  resilient  and  highly  effi- 
cient under  some  forms  of  construction. 

The  section  of  the  report  under  discussion  was  laid  on  the 
table  pending  further  investigation  by  the  tire  companies  and 
the  vehicle  manufacturers. 
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The  Bottom 

THE  1916  car  buyer  has  two  major  factors  per- 
plexing him :  First,  he  is  amazed  at  some  of  the 
price  reductions  with  no  apparent  reduction  but 
rather  increase  in  the  total  quantity  of  car  offered. 
Second,  he  is  still  further  amazed  at  the  possibilities 
of  cylinder  multiplication  and  wonders  where  the  end 
of  such  will  be  and  where  is  the  bottom  of  prices. 
Hand  in  hand  with  this  comes  fabulous  stock  divi- 
dends, automobile  war  stocks  steadily  rising  and  he 
wonders  if  it  is  all  profit  in  building  cars,  particu- 
larly if  you  build  the  car  the  people  want  and  can 
sell  it  at  figures  which  the  public  did  not  think  was 
possible. 

King  Solomon  when  he  wrote  "of  making  many 
books  there  is  no  end"  might  have  added  "of  mak- 
ing automobiles  there  is  no  end."  The  enormous  de- 
mands of  today  in  the  face  of  a  world  war,  the  in- 
creasing outputs  of  factories  building  cars  for  the 
masses  but  reminds  us  of  the  vastness  of  100,000,000 
population  and  the  unmeasured  fecundity  of  the  soil 
of  the  great  Mississippi  valley  agricultural  territory. 
Perhaps  some  of  our  makers  had  better  study  more 
closely  this  great  productive  area,  and  then  turn  an 
attentive  ear  to  the  enormous  possibilities  in  South 
America,  to  the  field  in  Africa,  to  Russia,  to  Siberia, 
to  the  Canadian  west,  to  Australia,  and  then  take 
a  firmer  grip  on  life  and  business,  going  forward 
with  the  assurance  of  success. 


Board  Speedways 

THE  building  of  board  speedways  in  America  is 
nearly  on  a  par  with  war  order  business  is 
motor  trucks.  Every  week  brings  some  new  one  in- 
to the  limelight,  and  if  the  present  pace  is  main- 
tained it  will  be  but  a  short  time  until  we  have  not 
enough  cars  and  drivers  to  fill  the  schedules  and 
dates.  Today  the  board  speedway  is  an  uncertainty, 
it  is  looked  upon  to  give  higher  speeds  than  brick 
or  cement,  but  there  is  the  possibility  of  skidding 
more  easily,  particularly  when  wet  or  greasy.  The 
use  of  pans  under  the  cars  should  prevent  this. 
One  pronounced  advantage  of  wood  will  be  the  free- 
dom from  vibration  as  compared  with  brick. 

The  new  board  speedways  will  differ  from  the  ex- 
isting Indianapolis  speedway  in  one  other  essential, 
namely,  that  they  are  banked  for  much  higher  speeds 
and  it  may  be  possible  to  drive  the  curves  at  speeds 
of  over  100  miles  per  hour  without  having  to  shut 
off  the  motor.  If  this  prove  so,  and  it  is  to  be  hoped 
it  will,  a  new  aspect  will  be  brought  forward  in 
racing,  that  is,  a  possibility  of  continued  high-speed 
work  with  not  a  second  of  let-up.  The  momentary 
shut  off  at  the  turns  on  Indianapolis  have  been  rest 
periods  for  the  engines,  and  drivers  will  be  facing 
an  entirely  new  order  of  motor  test  if  these  mo- 
mentary tests  are  eliminated.  Designers  will  then 
have  to  work  to  meet  a  higher  order  of  test  and  the 
test  supreme  will  be  administered. 


South   American  Etiquette 

WHEN  in  Rome  do  as  the  Romans  do  and  when 
transacting  business  with  the  Latin  nations 
of  South  America  begin  your  business  along  the  lines 
that  these  people  have  been  accustomed  to  do  busi- 
ness in.  Do  not  start  as  a  revolutionizing  radical 
but  rather  as  an  astute  student  of  merchandising, 
finding  out  first  what  South  America  wants  and  then 
endeavoring  to  give  it  in  the  way  she  wants  it. 

Business  deals  are  not  infrequently  opened  by  per- 
sonal letters  and  these  should  be  the  subject  of  ex- 
traordinary care,  not  the  flippant  type  you  write  to 
a  dealer  who  has  handled  your  line  for  6  years  but 
rather  the  carefully  edited  letter  of  the  diplomat. 
The  letter  must  be  written  in  Spanish  if  that  is  the 
language  of  the  city  for  which  it  is  destined.  It 
must  be  in  South  American  Spanish  and  not  New 
York  Spanish.  Such  letters  must  be  signed  in  ink 
by  the  sender,  not  signed  by  some  clerk  or  with  a 
rubber  stamp.  These  are  minor  formalities  that 
must  receive  primary  consideration.  Then,  too,  it 
will  pay  to  get  out  special  letter  heads  for  South 
America,  preferably  in  Spanish  for  Spanish-speak- 
ing cities.  Naturally,  if  these  conform  to  the  South 
American  standards  of  severe  business  plainness 
they  will  be  best  received.  If  after  several  years  of 
close  business  associations  and  after  you  have  met 
your  South  American  merchant  face  to  face  in  New 
York  or  in  Buenos  Ayres,  you  desire  to  change  your 
stationery  you  may  do  so,  but  at  the  start  follow 
the  course  of  least  resistance  and  lend  an  attentive 
ear  to  the  tutor  of  Latin-American  methods. 
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PoitlrowJ    tO1  a    CO  £AA  nns  ^een  increasl!!<1  from  3  3-4  by  5  to 

X  aCKa.lQ   Lu  8    $490UU  ;{  7-8  by  5;  Remy  starting,  lighting  and 

1            Qr  A  ignition  equipment  is  fitted;  wheclbasc  is 

till  a    <p£)i)d\)  114  inches;  rear  axle  Weston-.Mott  three- 

—  .garter  floating,  and  tires  have  been  in- 

1916     Prices     Are     $1,150     tO  creased  from  33  by  4  U,  34  by  4. 

<M  oaa  T            TU      t  T,le  larKtr  model,  6-40,  has  Continental 

$1,0(H)  LOWer  1  han  IOr  motor  3       b>,  5  i>6-inch  wheelbase,  full 

1915  Models  seven-passenger  body  with  auxiliary  seats 

that  fold  entirely  out  of  the  way  and 

Detroit,   Mich..  June  7— The  prices  when  in  use  are  supported  from  the  front, 

of  the  1916  Packard  cars  have  been  an-  electric  starting  and  lighting  and  com- 

nounced  and  show  a  reduction  of  from  piete  equipment 

$1,150  to  $1,800  as  compared  with  the  Both  cars  have  cantilever  springs  and 
prices  of  the  1915  models,  the  bodieB  in  both  models  are  alike  in 
All  open  bodies  of  model  1--5,  or  the  their  lines,  having  round-edged,  tumble- 
small  twelve,  are  listed  at  $2,(500,  which  home  sides  and  a  straight  line  from 
is  the  lowest  price  at  which  a  Packard  radiator  cap  to  back  of  tonneau. 
was  ever  listed  and  is  $1,150  lower  than 

the  price  of  the   1915  3-38   runabout.  ,.    .  „ 

Model  1-35,  which  is  the  big  twelve,  is  Eiifht-Cylinder  Mitchell  at  $1,450 
listed  at  $2,950  for  all  open  bodies.  This  for  1916 
is  $1,800  less  than  the  price  of  the  1915  Racine.  Wis.,  June  5 — The  Mitchell- 
model  5-48  runabout,  or  big  six.  Lewis  Motor  Co.  is  bringing  out  an  eight- 

The  original  schedule  was  for  an  out-  cylinder  car  to  sell  at  $1,450  in  roadster 

put  of  between  7,000  and  8,000  twelves  and  five-passenger  touring  form;  deliv- 

for  next  season,  but,  at  the  present  time  cries  will   be  commenced   later  in  the 

the  dealers  and  distributors  have  already  summer.    The  car  is  equipped  with  a  3 

contracted  for  practically  the  entire  pro-  by  5^  V-type  motor,  the  connecting-rods 

duction  and  there  seems  to  be  no  doubt  being  side  by  side  and  the  cooling  on  the 

that  action  will    be   taken  for  a  much  thermo-syphon  plan.    The  feature  of  the 

larger      production      than      originally  motor  will  be  the  combination  of  water 

planned.  and  intake  manifold,  the  carbureter  being 

Herewith  are  the  prices  of  all  the  mounted  between  the  cylinder  block  and 

body  styles  of  the  1910  Packard:  feeding  horizontally  into  the  manifold. 

Mod*)  I-2S  witn  tne  co°l'ng  water  circulating  in  a 

All  open  »>cxi..»                               »;•?*»  jacket  around  the  intake  manifold.  As 

coup*.  3  pas»fnK*r*                                 V   .  , 

Mmouxiiie.  6  im«^iik,tc   4 is  customary,  the  cylinder  blocks  have 

iimwhim .' . :::::::  ::::::  J;«;o  L-heads  with  the  v«ive*  inside  the  v. 

Mod<|  (  M  The  regular  Mitchell  clutch  and  trans- 
All  op*n  bodtr*  I2.sf.ft  mission   mechanism   is   employed.  The 

liX^:  5  ZSZSSZ.:.  ^ib™  is  to  be  no  inches  and  tires 

i^ndauict  win,  <-»i,                           4 .«.'.«  three-quarter  elliptic.     Regular  cquip- 

imi.erlul  limn,,,!,,,                              «.«""  ment  includes  Westinghouse  lighting  and 

starting,  vacuum  gasoline  feed,  non-glar- 

Daniels    Co.    to   Build    Eights    in  ing  headlamps  and  one-man  type  of  top. 
Reading 

Reading.  Pa.,  June  4 — Application  will 
be  made  to  the  governor  on  June  25  by 
G.  E.  Daniels,  N.  E.  Parish  and  J.  A. 
Archer,  of  this  city,  for  a  charter  for  the 
Daniels  Motor  Car  Co.,  Reading.  The 
corporation  is  to  be  capitalized  at 
$100,000. 

As  was  stated  in  The  Attomobile  for 
May  20,  the  company  will  manufacture 
a  medium-priced  eight-cylinder  car.  It 
expects  to  manufacture  500  the  first  year. 


Car  a  Newcomer 


Auburn  Continues  Six  and  Four 

New  York  City,  June  8— The  two 
models  which  will  constitute  the  1910 
Auburn  line  will  he  much  the  same  as  the 
1!M.">  cars  in  general  construction,  but 
many  detail  improvements  have  been 
made;  the  price  of  the  six  remains  at 
$1,5."  o,  while  thiit  of  the  four  ha-  been 
reduced  trom  $1,075  to  $985. 

The  motor  of  the  smaller  car,  the  4-38, 


Minneapolis,  Minn..  June  4— The 
Moore  Motor  Co.,  Minneapolis,  has  begun 
preparations  for  the  production  of  a  new 
car  called  the  Moore  30  which  will  sell 
for  $660,  in  five-passenger  touring  form. 
The  Moore  employs  a  Pontiac  chassis, 
made  by  a  new  concern  in  Pontiac,  Mich., 
which  builds  chassis  only.  The  Pontiac 
was  described  in  a  recent  issue  of  The 
Automobile.  Bodies  for  Moore  cars 
will  be  purchased  of  the  Wayne  Works. 
Richmond,  Ind.,  and  equipment  from 
well-known  makers.  The  concern's 
schedule  calls  for  500  cars  to  be  pro- 
duced by  January  1,  starting  actual  work 
this  month. 

The  Moore  has  a  100-inch  wheelbase, 
30  by  3l<i  tires,  and  is  fitted  with  a  four- 
cylinder,  3'«  by  41*  block  motor.  The 
price  given  includes  Disco  cranking  and 
lighting  system,  demountable  rims  and 
the  other  regular  equipment. 
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Enjoined  from  Using 
Hanlon  Shield 

N.  A.  C.  C.  Members  Lose 
Windshield  Suit  — Court 
Issues  Injunction 

Cixveland,  O.,  June  5 — By  a  decision 
handed  down  this  week  the  Rauch  & 
Long  Carriage  Co.,  of  this  city,  and  all 
members  of  the  National  Automobile 
Chamber  of  Commerce,  Inc.,  with  the  sole 
exception  of  the  Anderson  Electric  Car 
Co.,  which  is  licensed  under  the  patent, 
are  enjoined  from  using  the  Hanlon  pat- 
ented windshield  in  automobiles.  This  in- 
junction  comes  as  a  sequel  of  a  decision 
handed  down  last  March,  which  declared 
the  Hanlon  patent  valid.  At  it*  annual 
meeting,  held  this  week  in  New  York,  the 
National  Automobile  Chamber  of  Com- 
merce, Inc.,  voted  to  appeal  against  the 
injunction.  The  case  in  question  is  par- 
ticularly important  in  that  many  manu- 
facturers are  using  the  Hanlon  idea  of 
windshield,  which  is  a  double  glass  with 
the  outer  or  forward  glass  divided  and 
the  top  half  adjustable  so  that  it  can  be 
inclined  forward  to  serve  as  a  rain  vizor 
if  necessary.  It  is  reported  that  should 
the  vizor  be  made  stationary  it  does  not 
infringe  the  Hanlon  patents. 

R.  &  L.  Agent  of  N.  A.  C.  C. 

The  injunction  has  been  issued  by  the 
U.  S.  District  Court  for  the  Northern 
District  of  Ohio,  Eastern  Division,  and  is 
in  the  cBse  of  William  B.  Hanlon  et  al 
against  the  Rauch  &  Lang  Carriage  Co., 
involving  the  re-issued  patent  No.  13,653 
and  follows  the  decision  handed  down  in 
March  by  Judge  Clark  in  the  District 
Court.  The  National  Automobile  Cham- 
ber of  Commerce  acted  as  a  co-defendant 
in  this  suit  with  the  R.  &  L.  company,  the 
latter  company  acting  as  its  agent. 


Eagle — New  Electric  Car 

Detroit,  Mich.,  June  4 — The  Eagle 
Electric  Automobile  Co.  has  been  incor- 
porated, the  capital  stock  being  $100,000. 
The  company  was  formed  several  months 
ago  to  build  an  electric  motor  car  ac- 
cording to  the  design  of  Herman  A. 
Schmidt.  Temporary  quarters  were 
taken  at  169  Howard  street,  where  the 
first  models  were  completed.  The  incor- 
porators of  the  concern  are:  Herman  A. 
Schmidt.  Cass  C.  Smith.  Henry  Clay 
Judson. 


Grant  Clover-I-caf  Roadster 

FlNliLAY,  O.,  June  5— The  Grant  Mo- 
tor Co.,  of  this  city,  has  in  a  state  of 
completion  a  clover-leaf  roadster.  It  will 
be  completed  within  the  next  few  week?. 
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if  Cleveland  Electrics 
Merge 

Baker  and  Rauch  &  Lang  Unite 
as  Baker  R.  &  L.  Co.— 
Capital  Increased 

Cixveland,  O.,  June  7— The  Rauch  & 
Lang  Carriage  Co.,  and  the  Baker  Mo- 
tor Vehicle  Co.,  both  well-known  manu- 
facturers of  electric  passenger  cars  have 
merged  into  one,  this  action  becoming 
effective  today  and  henceforth  the  two 
concerns  will  operate  as  one  under  the 
firm  name  of  Baker  R.  &  L.  Co.  The 
agencies  of  the  two  companies  will  be 
combined  in  all  cities. 

I 

In  order  to  bring  about  the  merger 
Rauch  &  Lang  increases  its  capital  stock 
of  $1,000,000  to  $2,500,000,  of  which  ad- 
dition $750,000  is  7  per  cent,  preferred 
and  the  balance  common.  The  capital 
stock  of  the  Baker  Co.  is  $600,000.  This 
gives  a  total  capital  stock  of  $3,100,000. 
In  order  to  complete  the  merger  inven- 
tories and  appraisals  are  being  made  but 
for  all  practical  purposes  the  business  of 
the  two  firms  is  being  conducted  as  one 
from  this  date  forward.  It  is  not  known 
whether  the  name  of  the  cars  will  be 
changed  in  any  way  to  conform  with  the 
new  organization. 

In  the  list  of  officers  many  of  the  old 
officers  of  both  Baker  and  Rauch  &  Lang 
companies  have  been  continued  and  are 
as  follows:  President,  C.  L.  F.  Wieber. 
president  of  the  Rauch  &  Lang  Co.;  first 
vice-president,  F.  R.  White,  vice-presi- 
dent and  general  manager  Baker  Co.; 
second  vice-president  Chas.  E.  J.  Lang, 
vice-president  and  treasurer  Rauch  & 
Lang  Co.;  treasurer  R.  C.  Norton,  treas- 
urer Baker  Co.;  secretary,  G.  H.  Kelly, 
secretary  Baker  Co.;  counsel,  F.  W. 
Treadway,  secretary  Rauch  &  Lang  Co. 

This  is  the  second  merger  that  has 
taken  place  in  the  electric  car  field,  the 
other  occurring  in  January,  1914,  when 
the  American  Electric  Car  Co.  was 
formed  by  the  merging  of  the  Argo  Elec- 
tric Vehicle  Co.,  Saginaw,  Mich.,  the 
Borland  Grannis  Co.,  Chicago,  111.,  and 
the  Broc  Electric  Co..  Cleveland,  O. 

Bossert  Co.  Increases  Capacity 

Utica,  N.  Y.,  June  7— The  Bossert  Co., 
this  city,  manufacturer  of  special  auto- 
mobile parts  and  accessories,  is  erecting 
n  new  building  increasing  the  size  of  its 
oxy-acetylene  plant  which  is  stated  to 
be  one  of  the  largest  in  the  United 
States.  They  are  also  putting  up  a  new 
25  by  100-foot  building  to  increase  by 
50  per  cent,  the  size  of  the  finishing  de- 
partment which  does  whatever  machine 
work  is  necessary  on  automobile  parts 
as  they  come  from  the  presses.  Still  an- 
other building  is  being  started  which 


when  completed  will  double  the  polishing, 
nickel  plating  and  enameling  depart- 
ments. Along  with  the  increase  in  floor- 
space  there  has  also  been  a  notable  in- 
crease in  machinery  one  of  the  recent 
orders  being  for  a  $20,000  press  for  the 
production  of  pressed  steel  parts  for  the 
automobile  trade.  This  will  particularly 
include  axle  housings,  brake  drums,  etc. 

To  Be  United  States  Light  and  Heat 
Co.,  Inc.,  of  N.  Y. 

New  York  City,  June  4— The  United 
States  Light  &  Heat  Co.,  Inc.,  of  New 
York,  is  to  be  the  new  name  of  the  Uni- 
ted States  Light  &  Heating  Co.  of  Maine. 
The  capitalization  is  to  be  $3,000,000,  7 
per  cent,  non-cumulative  preferred, 
$4,000,000  common  stock,  and  $1,000,000 
authorized  first  mortgage  6  per  cent.  20- 
ycar  sinking  fund  gold  bonds,  of  which 
$50,000  are  to  be  issued  at  once,  the  re- 
mainder being  reserved  for  capital  pur- 
poses. The  bonds  are  dated  June  1,  1915, 
due  June  1,  1935,  are  in  coupon  form  and 
in  denominations  of  $100.  $500  and 
$1,000. 

The  stockholders'  protective  committee 
of  the  U.  S.  L.  company  has  issued  a  cir- 
cular to  the  stockholders  announcing  that 
more  than  90  per  cent,  of  the  preferred 
and  70  per  cent,  of  the  common  stock  de- 
posited by  the  committee  have  already 
paid  the  subscriptions  provided  in  the 
plan.  The  time  for  the  payment  has 
now  been  extended  to  June  19,  both  for 
the  stocks  and  bonds  of  the  company. 

1916  New  Era  Sells  for  $650 

Jouet,  III.,  June  4 — The  New  Era  En- 
gineering Co.,  this  city,  ha?  announced 
its  191(5  touring  model  selling  at  $€50. 
A  bloc  motor,  3  1-8  by  4  1-2,  inclosed 
valves,  developing  27  horsepower  at  2,000 
r.p.m.  is  used.  Other  features  are  cellu- 
lar radiator  thermo-syphon  cooling,  Allis- 
Chalmers  single  unit  starting  and  light- 
ing system,  multiple  disk  clutch;  four- 
speed  selective  transmission,  three-quar- 
ter floating  rear  axle,  semi-elliptic 
springs  in  front  and  full  elliptic  in  rear, 
and  Atwater-Kcnt  ignition.  The  wheel- 
base  is  104  inches  and  the  tread  56. 

Dayton  New  Era  Chief  Engineer 
Joliet,  III.,  June  4 — W.  O.  Dayton  has 
resigned  as  engineer  of  the  Crusader 
Motor  Car  Co.  and  is  now  chief  engineer 
and  one  of  the  principal  stockholders  of 
the  New  Era  Engineering  Co.,  manufac- 
turer of  the  New  Era  automobile. 

Chevrolet  Makes  Record  Shipment 

New  York  City.  June  9— On  June  3 
the  Chevrolet  Motor  Co.  shipped  and  de- 
livered to  its  dealers  541  cars  valued  at 
$334,173.  This  is  the  largest  shipment 
for  any  single  day  in  the  history  of  the 
company  and  exceeds  by  nearly  100  per 
cent,  the  previous  high  record. 


April  Exports 
$8,045,222 

Over  $5,000,000  Ahead  of  1914 
Mark  and  Lead  All  Pre- 
vious Records 

Washington.  D.  C,  June  8— Special 
TcUgram—A  world's  record  was  estab- 
lished in  April  when  automobile  and  com- 
mercial vehicles,  valued  at  $8,045,222, 
were  exported.  This  is  $5,212,068  ahead 
of  April,  1914.  Two  thousand,  two  hun- 
dred and  sixty-seven  commercial  vehicles, 
valued  at  $5,240,481  and  3,078  passenger 
vehicles,  valued  at  $2,804,741,  were 
shipped. 

During  the  10  months  ended  April,  the 
exports  were  8,580  commercial  vehicles 
valued  at  $23,977,968  and  14,641  passen- 
ger cars,  valued  at  $12,356,472.  For  the 
same  period  in  1914,  the  exports  were 
23,762  cars  and  trucks,  valued  at  $21,- 
598,810. 

Harry  Lozier  to  Re-Enter  Car 
Building  Field 

Detroit,  Mich.,  June  7— Harry  A. 
Lozier,  who  was  the  founder  and  head 
of  the  former  Lozier  Motor  Co.,  from 
which  he  retired  in  1912,  has  been 
quietly  at  work  on  a  new  automobile  or- 
ganization for  the  past  year  and  a  half, 
and  is  now  about  ready  to  make  known 
the  details  of  the  new  enterprise.  All 
facts  about  the  car  that  is  to  be  built, 
and  Bbout  the  men  who  are  to  be  associ- 
ated with  him  are  withheld  for  the  pres- 
ent but  the  plant  is  to  be  located  in 
Cleveland,  O.  It  will  be  built  for  the 
new  concern  on  an  advantageous  site. 
Plans  now  contemplate  a  production  for 
the  first  year  of  3,500  cars. 

Interviewed  by  a  representative  of 
The  Automobile,  Mr.  Lozier  made  clear 
his  reasons  for  wishing  to  withhold  de- 
tails at  this  time,  but  enough  informa- 
tion was  given  to  permit  it  to  be  said 
that  he  will  again  enter  the  manufactur- 
ing field  with  a  most  efficient  organiza- 
tion, and  with  ample  capital.  None  of  it 
is  to  be  put  upon  the  market. 

The  design  and  full  details  of  the  car 
have  been  definitely  settled  upon. 

Lippard-Stewart  Reduces  Price* 

Buffalo,  N.  Y.,  June  7 — Without  al- 
tering the  construction  of  two  of  the 
types  of  commercial  vehicles  which  it  is 
producing,  the  Lippard-Stewart  Motor 
Car  Co.  has  made  substantial  reductions 
in  its  prices.  Effective  May  25,  the  1,500 
pound  chassis  with  bevel  gear  drive  and 
pneumatic  tires  lists  at  $1,500;  the  same 
chassis  with  worm  drive  and  either  pneu- 
matic or  solid  tires  lists  at  $1,600.  Tha 
reduction  represents  a  cut  of  from  $150 
to  $175. 
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Ford's  $48,000,000 
Dividend 

Eight  Stockholders  Divide  It- 
Henry  Ford  Gets  $27,840,- 
000 — Capital  Raised 

Detroit,  Mich.,  June  5— At  a  meeting 
of  the  Ford  Motor  Co.,  today  the  cupital 
stock  was  increased  from  $52,000,000  to 
$100,000,000  and  the  directors  declared  a 
stock  dividend  of  $48,000,000,  which  will 
go  to  eight  directors.  In  addition  there 
was  u  large  cash  dividend  declared  on  the 
original  capitalization  of  $52,000,000,  de- 
tails of  which  are  not  available.  Henry 
Ford  alone  profits  to  the  extent  of  $27.- 
840.000  by  this  stock  dividend,  and  James 
Couzens.  vice-president  of  the  company, 
receives  $5,472,000.  This  stock  dividend, 
which  represents  2,400  per  cent.,  will  be 
paid  in  July. 

The  stock  increase  brings  the  issued 
capital  stock  of  the  company  to  a  valua- 
tion of  $50,000,000,  and  the  remaining 
$50,000,000  will  remain  in  the  treasury 
to  be  used  as  conditions  may  demand  in 
future.  The  object  of  the  capital  in- 
crease, as  given  by  Treasurer  Couzens, 
is  to  have  the  outstanding  shares  more 
nearly  represent  the  value  of  the  prop- 
erty of  the  company. 

In  the  distribution  of  the  stock  divi- 
dend eight,  or  rather  the  eight  only  hold- 
ers of  stock  in  the  Ford  Motor  Co.,  of 
Detroit,  will  share.   They  are: 

Henry  Ford,  president,  who  is  credited 
with  owning  11,700  shares  out  of  the 
total  of  20,000.  or  58.5  per  cent.,  and  will 
thus  receive  $27,840,000. 

James  Couzens,  vice-president,  credited 
with  holding  2,280  shares,  or  11.4  per 
cent.,  and  will  receive  $5,472,000. 

David  Cray,  vice-president  of  the  De- 
troit Leather  Specialty  Co.,  who  is  said 
to  own  2.0O0  shares,  or  10  per  cent.,  and 
will  receive  $4,800,000. 

John  F.  Dodge,  president  and  treas- 
urer of  Dodge  Bros.;  Horace  E.  Dodge, 
vice-president  and  general  manager  of 
Dodge  Bros.;  Horace  H.  Rackham  and 
John  W.  Anderson,  both  attorneys,  all 
said  to  own  1,000  shares,  or  5  per  cent., 
and  who  will  thus  receive  $2,400,000,  and 
R.  V.  Couzens,  son  of  Vice-President 
Couzens.  reputed  to  own  20  shares,  or 
one  hundredth  of  1  per  cent.,  who  there- 
fore is  to  receive  $48,000. 

Concerning  the  rebate  which  is  to  be 
paid  to  Ford  purchasers  during  the  fiscal 
year  ended  July  31,  and  which  is  to  be 
made  good  only  in  case  5100,000  Fords 
had  been  sold,  it  is  stated  by  an  official 
that  probably  fully  .150.000  cars  will  be 
the  total  entitled  to  the  rebate,  and  that 
the  amount  will  l>e  between  $D>,f>0(>,000 
and  $17,500,000. 

The  last  balance  sheet  of  the  Ford 
Motor  Co.  is  dated  September  5(0.  ISM  4.  At 
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that  time  the  company  had  a  surplus  of 
$48,827,0:>2.0T.  Its  total  assets  then  were 
$iU,t',o2.257.1<>.  of  which  $27,441,468.79 
was  cash  in  the  banks. 

Through  itH  increase  of  capital  the 
Ford  Motor  Co.  is  now  on  top  of  the  list 
of  all  automobile  manufacturing  concerns 
in  the  world  as  to  its  capital.  With  the 
exception  of  the  United  States  Rubber 
Co.  which  has  an  authorized  capitaliza- 
tion of  $120,000,000,  no  other  concern  in 
the  automobile  car  or  parts  business  has 
as  large  a  capital  as  the  Ford  company. 
The  accompanying  table  was  made  with 
a  view  of  showing  especially  the  capital 
standing  of  some  of  the  larger  concerns: 

CAllTAI.l/.ATIoN   OK  SoMK  AMF.ItlCAN 
AlToMOHM.K  MAMFA.-TllllN.; 

CoNCKHNS 

Ford  Motor  to,  Petrolt  1 1  iiii.an'i.imn 

Ubmral  Motors  Co.  I  K-tt  olt  Mi.aoo.oiio 

Sluih  baker  i -inc.,  Detroit   I...M.H.,  

Maxwell  Motor  Co.,  p.troit  .  ....  :!7.i>oo,oo(i 
Willys-overland  I'u,,  Toledo,  n,.  3o,oi">.n'»i 
Packard  Motor  Car  Co.,  Petrol!        t  r,,oii(i,in«o 
IV.tI.i.*    Motor   C«r  Co..  Cleve- 
land. O    I 

Mstch.  ll- Lew  is    Motor    Cur  Co. 

ICaclnc.  Win   J0.IHMI.tMMI 

Chalmers  Motor  Co  ,  Petrolt.  .    .  i:,. -,0.1,00.1 

IioiIk?   Brothers.   Petrolt   ...  .',.iiom.(ii>u 

•<  Motor     Works,  l*aniiliiK, 

Mi,. I,   4,(1011.10*0 

Itco  Motor  Car  Co.,  UltmltlK.  Midi  .l.ooo.oiHl 

White  Co  .  Cleycland.  O      ...  :i,0oo,llo(i 

l(e|tal  Motor  Car  Co.,  Petrol!.  3,0110.10111 

•HuU-k  Motor  Co  ,  Flint.  Mull.    .  2.<'.iio.hoo 

Ch.-vrol.-t  Motor  Co..  Kllrit.  Mich.  2.:.i»i.mim. 
Anderson    l-5k-ctrlc   Car  Co..  IK?- 

trolt    :.-.oii.(iiM-i 

Hudson  Motor  Car  Co,  Petrol!    .  2,".'"l.0o.i 

•Cadillac  Motor  Car  Co.  I  i.tinit .  I,:,mo,oihi 

HiilMi  Motor  Car  Co..  Petrolt.  l.noo,  

Wlnlon  Co.  Clcycian.l.  o  l.ood.ono 
Hailch     A     Pan*    Carrla*-.-  Co. 

Cleveland.  I>    .    .  l.oor.,aoi> 

CAl'TAI.IZATK'N    OF    .SoMK  AMI5HKAN 
AIToMoHll.K    I'AUTS  MAMFAC- 

Tl'HKHS 

Stewart  -  Warner     Si  domct.r 

Corp..  Chicaiso   llt.tMiO.t  

Ttmkeii .Pet roil  Axle  Co  .  Petrol!  :t,inio,inoi 
Continental   Motor  MIc    Co.  Pe.- 

troit    2,r.ot|.00(l 

•W.ston-Mott  Co.  Flint,  Mich.  1  .r.ou.mai 

t  Fisher  lio-lN   Co.  Petrolt   l.r.n.i.oo.i 

t Fisher  Closed  Body  Co.  Petrol!  tioo.oio, 

Petrol!   l.lll.rlcator  Co  .   Detroit.  1  .Ikiu.nriri 

Hayes   MlK    Co.   Petrol!   7;.o.  

Kclsey  Wheel  Co.  Petrolt   1,110(1.  

C    It    Wilson  Body  Co  ,  Petroll   .  T.Vi.nao 

McCord  Mf*   Co.  Petroit    l.oon.rto.i 

Northway  Motor  A  Mfg   Co  .  Pe- 
trol!   l.oi.o.  

CAPITALIZATION    OF    SOMK  l.KAPINU 

T1KK  MAKKHS 
I-  S  liubber  Co   $i2».rttift.rmii 

H.  F  lioodrtch  Co  .  Akron,  o  .    .     lo..  >.mii> 

Morgan  &  Wright.  Petrolt   .I.ofin.nnii 

Firestone     Tire     A     Hllhber  Co, 

Akron.  0   4.0<lil.0<n> 

(lotMlvear    Tire    A:    Buhber  Co., 

Akron,  o   15.oni).n«it 

Kelly -.Siirlnitlleld  Tire  Co.  .  7.7:.7.2<ia 

t  Among  the  companies  which  are  pail  of 
the  C.enctal  Motors  Co.,  are  the  Old*  Motor 
Worki..  Itui.k  Motor  Co  .  Ca.l.llac  Motor  Car 
Co  ,  West  tin  Mot  t  Co 

•The»e  are  suhmdlnry  companies  of  the 
(.eneral  Motom  Co. 

JTIlesc  two  concern*  might  lie  conxidered 
as  one.  U-liig  owned  and  domed  by  th. 
same  men. 

Ford  Has  Built  819,922  Cars 

Detroit,  Mich.,  June  4— Up  to  June 

I,  1915,  the  Ford  Motor  Co.  has  built  and 
sold  a  tola!  of  819,922  Ford  cars.  The 
company  started  in  business  June  115, 
H(05i,  and  has  been  building  Fords  for 
12  years.  Practically  55  per  cent.,  or 
over  400,000  cars,  were  made  during  the 
past  2  years. 
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English  Firm  Gets 
Lauth-Juergens 

Succeeded  by  H.  G.  Burford  Co. 
— War  Orders  Factor  in  Re- 
organization—New Blood 

Fremont,  O.,  June  5 — The  H.  G.  Bur- 
ford  Co.  has  been  organized  in  this  city 
to  take  over  the  Lauth-Juergens  Motor 
Truck  Co.  for  the  purpose  of  manufac- 
turing the  Burford  motor  truck,  orders 
for  2,000  having  been  secured  from 
Great  Britain.  The  officers  of  the  new 
company  are:  President,  H.  G.  Bur- 
ford, London,  Eng.;  vice-president,  J.  W. 
Worst;  secretary,  John  M.  Sherman, 
and  treasurer,  R.  J.  Cristy.  The  new 
company  is  incorporated  for  $250,000. 
of  which  $100,000  is  in  preferred  and 
$150,000  in  common  stock. 

Mr.  Burford,  the  president  of  the  new 
corporation,  who  has  been  in  this  coun- 
try for  several  months  studying  condi- 
tions in  the  truck  industry,  is  also  presi- 
dent and  managing  director  of  the  H.  G. 
Burford  Co.,  Ltd.,  I-ondon,  Eng..  one 
of  the  pioneer  motor  vehicle  concerns  of 
Europe.  The  London  company  has 
numerous  branches  in  Great  Britain  and 
her  colonies  and  in  other  European  coun- 
tries. Mr.  Burford  formerly  operated 
and  controlled  the  business  of  Milnes 
Daimler,  Ltd.,  who  represented  the  man- 
ufacturer of  the  Mercedes,  and  the  truck 
business  in  England  was  of  considerable 
volume  and  international  in  character. 
In  the  past  three  months  Mr.  Burford 
has  taken  about  150  trucks  from  the 
Lauth-Juergens  factory. 

H.  S.  Chipman,  of  Chipman,  Ltd.,  who 
is  also  a  member  of  the  board  of  direc- 
tors of  the  new  company,  is  an  exporter 
of  New  York  City. 

Mercer  to  Add  24,000  Square  Feet 
Trenton,  N.  J..  June  9 — The  Mercer 
Automobile  Co.  will  again  enlarge  its 
plant.  Contracts  have  been  let  for  the 
construction  of  a  new  building  which 
will  contain  24,000  square  feet  of  floor 
space. 

The  plans  call  for  a  structure  BO  by 
400  feet,  and  the  steel  and  glass  form  of 
construction  will  be  employed.  When 
completed,  the  building  will  house  the 
various  paint  departments,  as  well  as 
the  final  assembly. 

Torbenaen  Gear  Buys  Cleveland  Plant 

Newark,  N.  J„  June  9 — Increased 
business  of  the  Torbenscn  Gear  &  Axle 
Co.,  this  city,  has  forced  the  company  to 
look  elsewhere  for  factory  space,  the  lo- 
cal plant  having  become  inadequate.  The 
company  has  secured  a  factory  at  Cleve- 
land, ().,  with  five  times  its  present 
capacity,  where  it  will  be  located  after 
June  15. 
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Booster  Meeting  for 
Detroit  S.  A.  E. 

Addressed  by  Four  Past- Presi- 
dents—Hint  at  Great  Ex- 
tension of  Activities 

Detroit.  Mich.,  June  H — Serial  Teh- 
yram — A  well  attended  meeting  of  the 
Detroit  Section  of  the  Society  of  Auto- 
mobile  Engineers  was  held  here  tonight 
for  the  purpose  of  encouraging  general 
enthusiasm  in  the  Society's  work.  The 
meeting  was  addressed  by  four  past- 
presidents,  namely:  Howard  Coffin,  vice- 
president  of  the  Hudson  Motor  Car  Co.; 
H.  W.  Alden,  chief  engineer  of  the  Tim- 
ken-Detroit  Axle  Co.;  Henry  M.  Leland. 
president  of  the  Cadillac  Motor  Car  Co., 
and  Henry  Souther,  vice-president  of  the 
Ferro  Machine  &  Foundry  Co.  The  other 
speakers  of  the  evening  were  Coker 
Clarkson,  general  manager  of  the  So- 
ciety, and  K.  W.  Zimmerschied,  metal- 
lurgist of  the  General  Motors  Co.  and 
chairman  of  the  standards  committee. 
George  W.  Dunham,  consulting  engineer, 
presided. 

Among  other  remarks  Mr.  Coffin 
hinted  that  great  extensions  of  the  So- 
ciety's activities  may  be  expected,  in- 
cluding the  resuscitation  of  the  old  A. 
L.  A.  M.  engineering  digest  of  the  tech- 
nical news  of  the  world,  the  establish- 
ment of  a  large  permanent  library,  etc. 
It  was  also  stated  that  the  Detroit  Sec- 
tion should  have  proper  permanent 
headquarters  in  this  city.  Members 
were  urged  to  encourage  executive  men 
to  join  the  Society  as  they  had  to  carry 
out  the  ideas  formulated  perhaps  by  en- 
gineers. The  meeting  was  voted  one  of 
the  most  successful  and  instructive  ever 
held  in  Detroit. 

Chicago  Speedway  Finished 

Chicago,  III.,  June  9— The  wooden 
bowl  of  the  new  $1,250,000  Chicago  speed- 
way was  finished  this  week.  In  36  actual 
working  days,  the  9,000,000  feet  of  lum- 
ber of  which  the  track  is  constructed 
were  laid  and  spiked  down.  The  last  nail 
was  driven  home  Monday  and  the  course 
was  open  for  practice  the  following  day. 
Two  of  the  drivers,  Billy  Carlson  and 
Billy  Chandler,  who  worked  out  their 
cars  on  the  track  before  it  was  completed, 
pronounced  it  especially  fast. 

Although  the  entry  list  does  not  close 
until  tomorrow  at  midnight,  the  field  of 
starters  to  date  for  the  inaugural  event 
includes  the  following  twenty-six  cars: 
Stutz.  Anderson;  Stutz.  Cooper;  Stutz, 
Wilcox;  Mercedes,  Ralph  DePatma;  Sun- 
beam, Von  Raalte;  Sunbeam,  Porporato; 
Duesenberg,  Alley;  Duesenberg,  O'Don- 
ncll;  Duesenberg,  Haupt;  Maxwell,  Carl- 
son: Maxwell,   Rickenbacher ;  Maxwell. 


Orr;  Delage.  Chevrolet;  Bugatti,  Old- 
field;  Peugeot,  Burman;  Peugeot,  Resta; 
Peugeot,  Babcock;  Sunbeam,  Grant; 
Sunbeam,  Limberg;  Mulford  Special, 
Mulford;  Mercer,  Henning;  Berwyn  Spe- 
cial, Zucker;  Du  Chesneau,  Brown;  F.  R. 
P.,  Keene;  F.  R.  P.,  Hughes;  and  F.  R. 
P.,  Devore. 

Barney  Oldfield  has  entered  the  Bugat- 
ti but  will  not  drive  it.  Barney  has  pur- 
chased one  of  the  Grand  Prix  Peugeots 
and  if  it  arrives  in  time,  will  substitute 
it  for  the  Bugatti. 

Louis  Chevrolet  has  secured  the  De- 
lage that  John  DePalma  drove  at  In- 
dianapolis, and  has  been  working  on  it 
at  the  Murmon  plant  in  order  to  get  it  in 
shape  for  the  Chicaeo  race. 

Elimination  trials  have  been  postponed 
until  next  Monday,  Tuesday  and  Wed- 
nesday in  order  to  give  the  drivers  more 
time  to  get  their  cars  in  shape  for  the 
time  tests.  Only  five  machines  have  ar- 
rived to  date—the  three  Maxwells  and 
the  two  Peugeots  to  be  driven  by  Resta 
and  Babcock. 

The  promoters  are  confident  that 
100,000  persons  will  witness  the  inaugu- 
ral race.  The  grandstands,  along  the 
home  stretch  and  in  front  of  the  pits, 
will  seat  25,000.  The  bleachers  on  the 
back  stretch  will  accommodate  27,000. 
There  is  parking  place  for  5,000  cars 
within  the  inclosure.  In  addition,  tempo- 
rary bleachers,  seating  25,000,  will  be 
erected  back  of  the  parking  places.  The 
track  has  been  pronounced  safe  by 
A.  A.  A.  and  municipal  officials. 

Kelly-Springfield     Tire     on     24  -  Hour 
Schedule 

Akron.  O.,  June  9— The  plants  of  the 
Kelly-Springfield  Tire  Co.  are  operating 
a  24-hour-a-day  schedule.  Business  al- 
ready contracted  for  calls  for  a  continu- 
ance of  this  rate  of  operation  during  the 
next  6  months  at  least. 

Last  week  sales  showed  an  increase  of 
72  per  cent,  over  the  same  period  a  year 
ago,  and  in  the  previous  week  the  gain 
was  100  per  cent.  Business  so  far  this 
year  is  running  at  the  rate  of  $8,000,000. 
The  1914  sales  were  approximately 
$5,000,000. 

The  company  is  now  putting  out  1,000 
tires  a  day,  or  at  the  rate  of  over  300,000 
tires  a  year. 

Large  earnings,  said  to  be  close  to  30 
per  cent,  on  its  common  shares,  compared 
with  22  per  cent,  in  the  year  ended  De- 
cember 31,  last,  will  probably  bring 
forth  an  extra  disbursement  on  that 
stock  as  a  cash  dividend  this  fall. 

Kelly-Springfield  Tire  Dividend 

New  York  City.  June  9— Kelly- 
Springfield  Tire  Co.,  regular  quarterly 
dividend  of  1  1-2  per  cent,  on  first  pre- 
ferred and  1  3-4  per  cent,  on  second  pre- 
ferred, payable  July  1  to  stock  of  record 
June  15. 


Wagon  Men  Favor 
One  Tread 

N.  A.  C.  C.  Meets  with  Vehicle 
Makers  to  Standardize 
56-Inch  Tread 

Washington,  D.  C,  June  8— Consid- 
erable progress  was  made  today  in  the 
question  of  arriving  at  some  standard 
tread  for  vehicles  in  the  southern  states, 
where  automobile  manufacturers  have 
been  compelled  to  furnish  60-inch  treads 
because  of  the  wider  wagon  treads  used. 
The  National  Automobile  Chamber  of 
Commerce  has  been  for  over  a  year  en- 
deavoring to  see  if  the  60-inch  tread 
cannot  be  discontinued  and,  with  this  ob- 
ject in  view,  Alfred  Reeves,  general 
manager  of  the  N.  A.  C.  C,  had  a  con- 
ference today  with  representatives  of 
the  various  wagon  and  vehicle  associa- 
tions in  conference  in  this  city.  Today 
the  wagon  makers  passed  resolutions 
favoring  a  standard  tread  for  the  near 
future  and  looking  to  the  automobile 
makers  to  lead  the  way  in  this  movement 
during  the  next  12  months.  For  the 
present  the  wagon  makers  will  continue 
54  and  60-inch  treads,  but  are  agreed 
that  improved  road  conditions  demand 
the  adoption  of  a  standard  tread  for  all 
vehicles. 

Objections  to  60-Inch  Tread 

The  various  wagon  and  vehicle  asso- 
ciations were  represented  as  follows: 
National  Wagon  Manufacturers'  Assn., 
J.  D.  Hollowell,  chairman  of  the  Tread 
Committee;  National  Implement  and  Ve- 
hicle Assn..  E.  W.  McCullough;  Southern 
Wagon  Manufacturers'  Assn.,  B.  P. 
Thornhill.  Others  in  the  conference 
were:  Logan  Waller  Page,  of  the  Uni- 
ted States  Bureau  of  Good  Roads;  D.  E. 
Parsonage  and  Alfred  Reeves.  Mr. 
Reeves  emphasized  the  fact  that  fifteen 
out  of  ninety-five  manufacturers  who  arc 
members  of  the  N.  A.  C.  C.  manufactured 
wide-tread  cars,  that  is  60-inch  treads, 
and  that  the  majority  of  automobile 
dealers  in  the  South  are  strongly  in  fa- 
vor of  discontinuing  these  treads  be- 
cause they  hold  up  deliveries.  Manufac- 
turers object  to  them  in  that  they 
seriously  handicap  production  and  make 
it  impossible  to  switch  shipments  from 
a  point  in  the  North  where  standard 
treads  are  used  to  one  in  the  South 
where  the  wide  tread  is  desired.  Wagon 
manufacturers  are  agreed  in  this  argu- 
ment. Mr.  Page,  representing  the  gov- 
ernment good  roads  favors  a  standard 
tread  and  considers  it  highly  desirable 
now  that  the  movement  for  improved 
roads  in  the  South  is  under  way. 

The  Southern  Wagon  Manufacturers' 
Assn.  meets  in  Norfolk,  Va.,  tomorrow, 
and  some  action  may  be  taken. 
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Federal  Commission  Hearings  Bring 

Out  Weaknesses  in  Export  Trade 

Develop  Need  of  Combines  for  Foreign  Commerce — 
Shipping  Facilities  Needed — Government  Bonded  Ware- 
houses Proposed — Common  Selling  Agencies  Advocated 


New  York  City,  June  5 — The  recent 
visit  of  the  Federal  Trade  Commission  to 
this  city  on  June  :{  and  4  brought  out  an 
assortment  of  complaints  and  facts 
gleaned  from  some  thirty  prominent 
business  men  who  offered  testimony  as 
to  trade  conditions,  bearing  mostly  on 
the  proposition  of  getting  and  holding 
considerably  more  export  trade.  The 
purpose  of  the  hearings,  as  stated  by 
Chairman  J.  E.  Davies,  was  to  exercise 
the  powers  conferred  by  subdivision  H 
of  section  6  of  the  Federal  Trade  Com- 
mission act  passed  by  the  late  Congress. 
This  portion  of  the  act  provides  that  the 
Commission  composed  of  W.  H.  Parry, 
E.  N.  Hurley.  W.  J.  Harris  and  George 
Rubles,  shall  have  power  to  investigate, 
from  time  to  time,  trade  conditions  in 
and  with  foreign  countries  where  asso- 
ciations, combinations  or  practises  of 
manufacturers,  merchants,  or  traders, 
or  other  conditions,  may  afTect  the  for- 
eign trade  of  the  United  States,  and  to 
report  to  Congress  thereon,  with  such 
recommendations  as  it  deems  advisable. 

Out  of  the  great  diversity  of  opinion 
and  questioning  a  few  threads  stood  out 
to  show  the  following  needs  to  increase 
the  export  trade: 

The  Sherman  Law  a  Factor 

The  desire  to  clarify  the  situation  as 
affecting  prospective  trade  combinations 
to  carry  on  export  business  as  related 
to  the  Sherman  anti-trust  act;  the  ques- 
tion of  providing  adequate  shipping 
facilities;  the  matter  of  credits;  the  ad- 
vancement of  fair  trading  methods  be- 
tween the  United  States  and  the  other 
countries;  a  more  direct  form  of  govern- 
ment aid;  more  combinations  of  our 
business  units  to  compete  with  foreign 
competitors;  an  anti-dumping  law;  low- 
priced  government  bonded  warehouses 
for  Latin-America,  and  the  establish- 
ment of  common  selling  agencies. 

Doubt  Is  Prohibition 

Proceeding  on  the  assumption  that  it 
is  practically  impossible  to  cope  on  even 
terms  with  foreign  interests  in  the  ab- 
senee  of  combines  of  United  States 
traders  in  the  export  field,  the  doubtful 
interpretation  of  the  Sherman  law  as 
bearing  on  such  combines  loomed  up  as 
the  most  substantial  barrier.  This  doubt, 
it  was  agreed,  is  holding  back  business 
men,  big  and  small,  and  there  will  be 
no  considerable  improvement  until  the 
doubt  is  cleared   away.     This  thought 


was  forcibly  expressed  by  Henry  P. 
Davison,  of  J.  P.  Morgan  &  Co.  on  the 
first  day  of  the  hearing.  Following  his 
advocacy  of  an  improvement  in  shipping 
conditions,  Mr.  Davison  said: 

"The  question  must  be  solved  if  we 
are  going  to  look  for  a  material  increase 
in  foreign  trade.  Some  form  of  com- 
bination of  our  business  units  must  be 
devised  if  we  are  going  to  do  much  in 
the  foreign  markets.  Combination 
would  make  it  possible  to  cut  down  costs 
and  effect  concentration.  Nobody  knows 
what  the  Sherman  anti-trust  law  pro- 
hibits, so  the  effect  would  be  just  the 
same  if  it  did  prohibit." 

No  Domestic  Monopoly 

In  answer  to  questions  Mr.  Davison 
gave  it  as  his  strong  opinion  that  a  com- 
bination for  foreign  trade  could  be 
easily  kept  free  of  a  monopolistic  tend- 
ency as  affecting  the  domestic  trade  and 
that  there  is  no  fear  of  increasing  costs 
to  the  consumer  of  this  country  through 
the  proposed  action  in  export  branches. 
This  statement  seemed  to  impress  the 
Commission  and  was  received  with  gen- 
eral interest  as  bearing  on  a  point  raised 
some  time  ago  by  President  Wilson  in 
his  suggestion  that  it  might  be  advisable 
to  permit  combinations  of  United  States 
business  concerns  to  compete  with  simi- 
lar combines  formed  by  foreign  competi- 
tors. In  making  his  statement,  it  is  re- 
called, the  President  stated  that  he 
would  be  in  favor  of  such  action  if  it 
could  be  put  through  without  detriment 
to  the  American  consumer,  but  made  it 
equally  clear  that  he  would  be  against  it 
if  such  detriment  should  be  likely  to 
follow. 

The  Matter  of  Dumping 

Many  of  the  witnesses  went  into  the 
need  of  an  anti-dumping  law,  there  be- 
ing an  apparent  apprehension  that  the 
close  of  the  European  war  will  see  the 
practice  carried  out  on  a  larger  scale 
than  ever  before,  the  expectation  being 
that  the  Europeans  will  open  their  fac- 
tories and  operate  them  to 


to  Canada's  high  tariff  on  this  class 
of  merchandise,  which  makes  it  difficult 
for  the  American  producer  to  find 
a  market  in  that  country,  while  having 
no  means,  such  as  an  anti-dumping  law. 
to  prevent  the  Canadians  from  underbid- 
ding our  manufacturers,  even  when  sell- 
ing at  a  loss.  In  the  case  of  a  purchase 
of  .'{6,000  tons  of  steel  rails  needed  by  the 
Illinois  Central  Railroad  some  time  ago, 
according  to  Mr.  Taylor,  the  domestic 
producers  bid  on  the  basis  of  $28  a  tori, 
the  standard  price,  while  the  Canadian* 
got  the  business  by  offering  the  rails  at 
several  dollars  a  ton  less,  even  at  a  time 
when  the  product  was  selling  in  Canada 
at  $32  or  $.'13  a  ton. 

"Of  course,"  said  Mr.  Taylor  in  sub- 
stance, "I  don't  blame  the  railroad  for 
placing  the  order  on  the  most  favorable 
terms  but  urge  that  such  a  condition 
would  have  been  impossible  if  we  had 
had  an  anti-dumping  law  similar  to  Gor 
many's  and  those  of  other  countries 
The  practice  of  selling  rails  at  a  stand- 
ard price  makes  for  stability.  Under  a 
condition  of  fluctuating  prices  a  railroad 
may  raise  the  funds  necessary  for  a 
purchase  of  a  needed  quantity  of  raiN 
and  then  when  it  goes  into  the  market 
may  And  the  price  had  risen  and  be  un- 
able to  make  the  purchase  with  the 
funds  on  hand.  The  stable  price  obvi 
ates  this  possibility." 

Mr.  Taylor  displayed  some  interesting 
exhibits  in  the  shape  of  German-made 
locks  and  keys  destined  to  be  sold  here 
at  absurdly  low  prices,  far  beneath  cur- 
rent prices  here.  In  answer  to  a  qu»\«- 
tion  Mr.  Taylor  admitted  he  could  not 
see  how  there  could  be  any  profit  to 
these  good 8.  He  ascribed  the  condition 
to  the  German  practice  of  operating  the 
factories  to  capacity  and  following  the 
dumping  process  in  the  event  of  a  sur- 
plus. 


sold  below  cost.  The  situation  was  dis- 
cussed comprehensively  by  W.  H.  Tay- 
lor, president  of  the  David  Williams  Co., 
publisher  of  Iron  Age,  Hardware  Age, 
Metal  Worker,  Plumber  and  Steam  Fit- 
ter and  Building  Age.  Mr.  Taylor  cited 
the  case  of  T  rails  as  exemplifying  the 
evils  of  the  practice,  calling  attention 


A  convincing  presentation  of  the 
for  export  combines  was  made  by  John 
D.  Ryan,  president  of  the  Amalgamated 
Copper  Co.  and  a  member  of  the  Na- 
tional Trade  Council.  After  describing 
the  methods  of  foreign  combines  in  ex- 
port markets  and  in  import  transaction* 
as  well,  and  touching  on  the  lack  of  co 
operative  action  among  producers  and 
traders  of  this  country,  Mr.  Ryan  drvw 
a  comparison  between  this  situation  and 
the  case  of  a  prizefighter  who  finds  him- 
self in  the  ring  against  a  man 
makes  his  own  rules.  "You 
stand,"  he  explained,  "that  the  poor  fel- 
low has  little  chance  if  he  sticks  to  Mar- 
quis of  Queensbury  rules,  while  the  other 
fighter  takes  privileges  not  allowed  un- 
der that  code.  He  would  be  overcome 
rather  easily.  And  in  our  foreign  trade 
we  have  not  only  to  contend  with  each 
other,  but  also  with  combines  of 


Digiti: 


June  10,  19lo 

Und«r  existing  conditions,  according 
to  Mr.  Ryan,  copper  produced  here  is 
bought  up  at  sub-market  prices  by  for- 
eign cabals,  the  result  being  that  the 
American  manufacturer  pays  7-8  of  a 
cent  per  pound  more  than  the  German. 
This  7-8  of  a  cent  represents  the  cost  of 
manufacture,  so  the  German  maker  owns 
his  finished  product  at  the  price  the 
American  manufacturer  pays  for  the 
raw  material.  In  absorbing  fashion  and 
at  length  Mr.  Ryan  described  the  mani- 
pulations of  foreign  cliques  and  their 
schemes  for  setting  the  Americans  to 
quoting  against  the  alleged  prices  of 
their  competitors.  "Our  principal 
petitor,"  said  Mr.  Ryan,  "has  offices  less 
than  two  blocks  from  mine.  Yet  when 
a  foreign  buyer  comes  to  me  and  tells 
of  my  competitor's  quotations,  even  when 
I  am  certain  he  is  not  telling  the  truth, 
do  you  think  I  dare  call  up  my  competi- 
tor to  challenge  the  foreigner's  state- 
ment. No,  I  am  afraid  of  the  Sherman 
law,  as  it  may  be  interpreted." 

Whereas  it  was  Mr.  Ryan's  view  that 
all  concerns,  irrespective  of  size,  be 
allowed  to  combine,  since  the  "big  fel- 
lows" would  be  anxious  to  take  in  the 
little  ones  through  selfish  interest,  if  for 
no  other  reason.  Roger  W.  Babson,  of 
the  Babson  Statistical  Agency,  took  the 
view  that  it  would  be  better  to  let  the 
larger  corporations  shift  for  themselves, 
while  permitting  the  smaller  concerns — 
those  of  $1,000,000  capital  or  leas  to  form 
into  combines.  Mr.  Babson  was  not  in- 
clined to  take  an  optimistic  view  of  the 
prospects  of  American  business  in  the 
foreign  markets  until  such  time  as  our 
young  men — "flesh  and  blood"  of  this 
generation  of  producers — have  been 
trained  in  the  countries  of  their  future 
activities  and  sufficiently  imbued  with 
the  spirit  of  the  various  peoples  to  meet 
them  on  a  basis  of  understanding  and 
sympathy. 

Mr.  Babson 's  centention  that  the  large 
corporation  can  carry  on  its  foreign 
trade  without  combines  was  disputed  by 
Waldo  N.  Marshall,  president  of  the 
American  Locomotive  Co.,  who  stated 
that  his  concern,  capitalized  at  $60,000.- 
000,  found  it  not  feasible  to  finance  sell- 
ing agencies  in  various  parts  of  the 
world.  "This  condition,"  said  he,  "exist- 
ing for  us  in  some  sections,  must  exist 
for  some  smaller  concerns  in  the  foreign 
field  as  a  whole."  Mr.  Marshall  touched 
on  the  matter  of  unfair  competition 
when  he  declared  that  German  competi- 
tors made  use  of  many  of  his  company's 
trade  secrets,  gleaned  from  documents 
passing  through  South  American  banks 
controlled  by  Europeans. 

Warehouses  for  Latin- America 

A  suggestion  that  received  close  atten- 
tion was  the  proposal  of  Woolsey  H. 
Field,  of  the  United  Export  Bureau,  to 
establish  government  bonded  warehouses 
in  Central  and  South  America.  These 
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warehouses  could  be  employed  to  store 
goods  included  in  advance  orders  until 
such  time  as  demanded  by  the  pur- 
chasers. According  to  Mr.  Field's  plan, 
a  form  of  certification  of  deposit  could 
be  issued  to  the  manufacturer,  upon 
which  funds  could  be  advanced  at  a  low 
rate  of  discount,  varying  according  to 
the  nature  of  the  goods.  This  plan,  in 
Mr.  Field's  judgment,  would  remove 
much  of  the  inconvenience  of  the  preva- 
lent system  of  long  term  credits. 

Mr.  Field  also  urged  some  means  of 
protecting  United  States  trade  marks 
against  traders  in  South  America  who 
make  a  practice  of  appropriating  them 
to  their  own  uses,  imitating  and  infring- 
ing with  impunity.  He  also  made  a 
strong  plea  for  an  efficient  supervision 
of  American  traders  who  in  imposing 
upon  the  credulity  of  the  Latins  injure 
the  reputation  of  our  traders  generally 
and  make  it  difficult  for  any  to  secure 
business.  The  witness  cited  a  case 
where  a  fake  concern  collected  $5,000  for 
moving  picture  films  as  advertised  and 
failed  to  fulfil  its  part  of  the  contract 
by  delivering  the  goods.  It  was  Mr. 
Field's  idea  that  our  consuls  be  given 
wide  authority  and  instructions  to  in- 
vestigate advertisements  of  United 
States  traders  in  Latin-American  news- 
papers and  magazines.  Under  present 
conditions  a  United  States  consul  would 
not  presume  to  take  action,  even  in  a 
case  where  the  element  of  fraud  is  ap- 
parent. 

Tricky  Competition 

The  matter  of  tricky  competition  was 
also  discussed  by  Walter  Wyman,  Ex- 
port Manager  of  Carter's  Ink  Co.  He 
told  of  a  case  where  a  Japanese  concern 
imitated  the  Carter  trade  mark,  substi- 
tuting the  title  "Cart's"  but  following 
other  details  of  the  label  closely.  This 
sort  of  occurrence,  according  to  Mr.  Wy- 
man, is  not  at  all  unusual  in  the  foreign 
trade. 

George  H.  Richards  was  also  one  of 
the  few  to  appear  in  behalf  of  the  spe- 
cialty field,  advocating  common  selling 
agencies.  He  took  the  stand  that  the 
"big  fellows"  would  not  care  to  enter 
into  combination  with  little  ones  and 
"hold  the  umbrella  while  the  little  fel- 
lows get  in  out  of  the  rain."  George  E. 
Smith,  president  of  the  Royal  Type- 
writer Co.,  spoke  in  favor  of  combined 
selling  effort  in  the  foreign  field. 

William  E.  Saunders,  chairman  of  the 
Board  of  Directors  of  Ingersoll-Rand 
Co.,  maker  of  machinery,  came  before 
the  Commission  with  a  well  ordered 
digest  of  the  ethics  of  foreign  trading  as 
he  viewed  it.  Mr.  Saunders  may  be  said 
to  have  summed  up  the  wishes  of  all  the 
witnesses  when  he  urged  that  legislation 
be  enacted  to  the  effect  that  combinations 
for  foreign  trade,  which  do  not  restrain 
or  monopolize  trade  within  the  United 
States,  shall  be  lawful. 
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Chili  Shipments  Are 
Rough 

Country  Has  No  Docks  and  Ship- 
ments Are  Roughly  Handled 
—Address  in  Spanish 

New  York  City,  June  8— Of  the 
three  most  important  countries  in  South 
America,  Argentine,  Brazil  and  Chili,  the 
last  is  the  only  one  that  has  no  docks, 
and  consequently  shipping  to  its  ports  is 
correspondingly  difficult  and  careful 
crating  of  automobiles  consigned  to  Chili 
is  essential.  Steamers  for  Chili  must  lie 
off  the  coast  discharging  their  cargoes 
onto  lighters  and  if  the  sea  is  rough  the 
crates  containing  automobiles  get  badly 
broken  unless  they  are  particularly  rigid. 
Manufacturers  will  not  find  it  necessary 
to  take  the  automobiles  apart  in  order  to 
export  to  Chili,  but  it  is  desirable  to 
make  specially  heavy  crates. 

In  marking  these  crates  the  reading 
matter  should  be  in  Spanish  and  not 
English,  this  applying  specially  to  such 
expressions  as  "top"  and  "bottom"  which 
in  Spanish  are  "Arriba"  and  "Abajo." 
Write  these  words  very  plainly  in  large 
letters  on  all  sides  of  the  crate. 

American  automobile  firms  when  writ- 
ing to  South  American  merchants  should 
be  careful  to  personally  sign  all  type- 
written letters.  Letters  received  in 
Latin  America  with  signatures  that  are 
typewritten  or  stamped  lose  materially. 

Any  automobile  makers  desiring  trans- 
lations or  further  information  on  the 
South  American  market  will  receive 
prompt  attention  through  the  United 
Export  Bureau  of  The  Automobile. 

Boston  1916  Car  and  Truck  Show 
March  4-11 

Boston.  Mass.,  June  4— At  the  annual 
meeting  of  the  Boston  Automobile  Deal- 
ers' Association  it  was  decided  to  hold 
the  1916  motor  show  in  Mechanics'  Build- 
ing the  second  week  in  March,  and  there 
will  be  an  exhibit  of  commercial  vehicles 
in  the  basement  the  same  week.  More 
than  a  score  of  dealers  have  filed  appli- 
cations for  membership  and  it  augurs 
well  for  the  show  next  year.  The  treas- 
urer's report  shows  that  after  paying 
dividends  on  the  past  show  a  Rood  sur- 
plus remained.  The  election  of  officers 
resulted  as  follows:  President,  John  H. 
MacAlman  (Stearns) ;  vice-president, 
Josiah  S.  Hathaway  (White);  treasurer, 
F.  A.  Hinchcliffe  (Winton);  secretary, 
Chester  I.  Campbell;  board  of  directors, 
the  above  officers  and  Ernest  A.  Gil- 
more  (Allen  and  I^wis),  J.  W.  Maguire 
(Pierce-Arrow),  John  W.  Bowman  (Max- 
well), Charles  E.  Fay  (Ford),  Charles 
P  Rockwell  (Jeffery)  and  Frank  E. 
Wing  (Marmon). 


Digitized  by  Google 


1048 


THE  AUTOMOBILE 


June  10,  1916 


Clifton  Heads  N.  A. 
C.  C.  for  1916 

Seven  Companies  Elected  to 
Membership— Work  for 
Standard  Tread 

New  York  City,  June  >> — Charles  Clif- 
ton, treasurer  of  the  Pierce-Arrow  Motor 
Car  Co.,  Buffalo,  N.  Y.,  was  re-elected 
president  of  the  National  Automobile 
Chamber  of  Commerce,  Inc.,  at  the  an- 
nual meeting  held  here  yesterday,  which 
was  characterized  by  a  record  attendance 
of  members  of  the  chamber.  The  other 
officers  were  all  re-elected,  as  follows: 
First  vice-president,  W.  C.  Leland,  vice- 
president  and  manager  Cadillac  Motor 
Car  Co.;  second  vice-presidents  (gasoline 
passenger  car  division),  Hugh  Chalmers, 
president  Chalmers  Motor  Co.;  (commer- 
cial vehicle  division)  Windsor  T.  White, 
president  White  Co.;  (electric  vehicle 
division)  II.  H.  Rice,  president  Waverley 
Co. ;  secretary,  R.  D.  Chapin,  president 
Hudson  Motor  Car  Co.;  treasurer,  George 
Pope,  receiver  Pope  Mfg.  Co.;  general 
manager.  Alfred  Reeves. 
Three  New  Directors 

Beside  re-electing  three  directors  whose 
termB  had  expired,  the  chamber  elected 
three  new  ones  for  a  3-year  term.  These 
are  J.  Walter  Drake,  president  Hupp 
Motor  Car  Co.;  R.  E.  Olds,  president 
Reo  Motor  Car  Co.,  and  C.  H.  Pelton, 
secretary  Maxwell  Motor  Co.,  these 
taking  the  places  of  Messrs.  II.  O.  Smith, 
L.  II.  Kittredge  and  C.  C.  Hanch.  Those 
re-elected  were  Alvan  Macau  ley,  man- 
ager Packard  Motor  Car  Co.;  W.  E. 
Metnger,  American  Electric  Car  Co.,  and 
C.  W.  Churchill,  general  manager  Win- 
ton  Co. 

Seven  new  companies  were  elected  to 
membership  at  the  directors'  meeting  on 
Wednesday,  as  follows: 

L.  P.  C.  Motor  Co.,  Racine.  Wis. 

Scripps-Booth  Co..  Detroit,  Mich. 

Lexington  -  Howard  Co.,  Connersville, 
Ind. 


The  Touraine  Co.,  Philadelphia.  Pa. 

Pratt  Motor  Co.,  Elkhart,  Ind. 

W.  A.  Patcrson  Co.,  Flint,  Mich. 

The  Sternberg  Co.,  Milwaukee,  Wis. 

Reports  of  the  year's  work  were  made 
by  the  committees  on  patent*,  traffic,  com- 
mercial vehicles,  good  roads  and  legisla- 
tion, and  after  a  spirited  discussion  of 
the  jitney  bus  situation  the  conclusion 
was  reached  that  the  movement  should  be 
encouraged  and  supported  by  car  manu- 
facturers. Proper  regulation  was  also 
advocated,  it  being  agreed  that  there 
should  be  careful  supervision  of  drivers, 
with  payment  of  a  license  fee  for  the  use 
of  the  streets  and  provision  for  indemnity 
against  accidents.  A  special  committee 
is  continuing  this  work. 

A  special  committee  was  appointed  to 
make  recommendations  in  regard  to  the 
proper  time  for  making  annual  announce- 
ments of  car  models. 

Statistics  supplied  at  the  meeting  in- 
dicate that  the  automobile  year  ending 
June  HO  will  see  a  greater  number  of 
cars  made  than  ever  before  in  the  in- 
dustry, while  the  manufacturers  are  con- 
tinuing their  preparations  for  the  fol- 
lowing year  in  the  most  optimistic  way. 

It  is  not  unlikely  that  one  or  two  of 
the  general  membership  meetings  of  the 
chamber  may  be  held  in  Detroit,  although 
the  annual  meeting  will  naturally  be  held 
each  year  at  the  general  headquarters  in 
this  city,  as  required  by  the  incorporation 
of  the  N.  A.  C.  C.  in  this  state. 

It  was  voted  to  appeal  from  the  de- 
cision of  the  Cleveland  Court  in  the  suit 
brought  against  Rauch  &  Lang  Carriage 
Co.,  a  member  of  the  chamber,  by  William 
B.  Hanlon  and  others,  charging  infringe- 
ment of  Hanlon  patent  re-issue  No.  13,- 
fi53,  covering  the  well-known  Hanlon 
windshield  construction. 

Market  Changes  Few 

New  York  City,  June  ft— Market 
prices  last  week  were  steadier  with  the 
usual  changes.  There  was  a  big  demand 
in  the  metal  markets  yesterday.  The 
leading  rise  was  in  lead  when  it  rose 


from  $4.1)0  to  $5.60,  a  total  gain  of  70 
cents.  The  largest  producing  interests 
are  still  asking  19  1-4  cents  delivered  M> 
days  for  electrolytic  copper  while  Lake 
copper  had  the  same  demand  with  a  gain 
of  1  cent  for  the  week.  Tin  was  active 
and  higher,  making  a  change  of  $1.37. 
Aluminum  rose  2  cents,  while  the 
rest  of  the  metals  remained  unchanged. 
Cottonseed  oil  was  a  little  steadier  with 
a  fair  volume  of  trading.  Rubber  mar- 
kets were  firm  and  lacked  new  features 
of  importance.  Fine  Up-River  Para  was 
firm  with  a  slight  rise  of  1  cent  on  Fri- 
day, while  scrap  rubber  went  down  1-2 
cent.  Manufacturers  continued  to  re- 
strict their  purchases  to  comparatively 
small  lot*,  but  the  demand  for  such  quan. 
tities  showed  some  increase.  The  mar- 
kets in  London  were  somewhat  dull  with 
plantation  rubber  easier,  although  ship- 
ments are  coming  in  regularly  from  Lon- 
don and  Singapore.  The  oil  and  lubri- 
cants markets  were  steady  with  a  mod- 
erate demand  in  all  products  and  with  no 
changes  during  the  entire  week. 

Eisemann's  Business  Gains  300  Per 
Cent,  in  1914 

NEW  York  City,  June  4— During  the 
fiscal  year  ending  the  last  of  this  month 
the  Eisemann  Magneto  Co.  will  show  a 
gros.t  business  three  times  as  large  as  in 
any  other  1  year  since  its  inception. 

In  oddition  to  this  condition  the  Eise- 
mann  company  has  under  contract  at  the 
present  time  enough  business  for  the 
coming  fiscal  year  to  double  this  last 
year's  tremendous  business. 

The  present  plant  in  the  Bu«h  Ter- 
minal has  been  practically  tripled  during 
the  past  year.  In  spite  of  this  fact  more 
floorspace  has  been  leased  and  is  being 
occupied  as  rapidly  as  the  new  machine 
equipment  can  be  installed. 

In  point  of  numbers  the  greatest  out- 
put is  the  four-cylinder  waterproof  type 
G4  followed  by  the  automatic  spark  con- 
trol type  and  the  waterproof  CN",  which 
is  the  six-cylinder  mode!. 

S.  O.  Gasoline  Price  Dropped  1  Cent 

Chicago,  Iix.,  June  7— The  Standard 
Oil  Co.  of  Indiana  today  reduced  the 
price  of  gasoline  1  cent  to  H  1-2  cents  for 
deliveries  of  100  gallons  at  a  time.  The 
quotation  for  naphtha  was  lowered  1-2 
cent  to  8  cents  for  100  gallons  at  one 
purchase. 

This  reduction  has  greatly  surprised 
the  trade  here.  All  indications  have 
pointed  to  further  increases  in  gasoline 
prices  during  the  current  month  in 
various  parts  of  the  country. 

So  far  only  New  Jersey  and  vicinity 
have  been  affected  by  advanced  prices, 
and  these  were  made  only  where  gasoline 
was  selling  at  its  lowest  level. 

Independent  oil  men    say    that  they 
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have  been  advised  of  Standard's  gasoline 
reduction  only  in  Illinois  and  Indiana  but 
the  latter  company  states  that  it  will 
take  effect  forthwith  in  the  company's 
entire  sales  territory.  The  recent  drop 
in  crude  oil  prices,  it  is  stated,  is  the 
cause  of  the  reduction. 

S.   G.   V.   Plant   Being   Sold  in 
Separate  Lots 

Reading,  Pa.,  June  !>— The  S.  G.  V. 
Automobile  Co.  plant  in  its  entirety  is- 
being  sold  at  absolute  auction  in  separate 
lots,  only  to  the  highest  bidder,  without 
limit  or  reserve,  for  cash  at  the  plant  in 
this  city.  The  sale  started  yesterday  and 
will  continue  until  everything  is  sold. 

The  plant,  consisting  of  name,  good 
will,  patterns,  drawings,  jigs,  dies  and 
the  right  to  continue  the  business  will  be 
offered;  also  the  service  department  in 
its  entirety,  thirty-two  complete  chassis 
of  the  latest  model  1915,  100  assorted 
up-to-date  Quinby  and  Fleetwood  bodies, 
a  large  quantity  of  radiators,  etc. 

$1,000,000  Paid  for  Sterena-Duryea  Au- 
tomobile Plant 

New  York  City,  June  4— The  New 
England  Westinghouse  Co.  has  deposited 
checks  for  the  purchase  of  the  J.  Stevens 
Arms  &  Tool  Co.  and  the  Stevens-Duryea 
Automobile  Co.,  Springfield.  Mass.,  the 
price  of  the  former  concern  being  over 
81.000,000  and  of  the  latter  $1,000,000. 
These  plants  were  sold  in  the  middle  of 
May  to  the  Westinghouse  company  to 
take  care  of  a  rush  war  order.  After 
this  order  is  taken  care  of  the  usual  line 
of  Westinghouse  products  will  be  manu- 
factured at  the  plants.  About  8,000  men 
wilt  be  employed. 


Security  Prices 
Higher 

Sturdy  Demand  in  All  Stocks- 
General  Motors  Makes 
High  Record 

New  Yurk  City,  June  7— Except  for 
a  few  fractional  declines,  most  of  the 
stocks  that  changed  made  substantial 
gains  in  this  week's  security  quotations. 
The  upward  sweep  in  the  stock  market 
last  week  was  attributed  to  the  resump- 
tion of  the  main  upward  movement  which 
began  some  months  ago  as  a  result  of 
the  growing  realization  of  the  advan- 
tageous position  that  this  country  occu- 
pies in  the  financial  and  business  world. 
Uneasiness  over  the  German  situation 
has  been  offset  by  evidence  that  the  rise 
in  stock  prices  was  in  the  nature  of  an 
expression  of  this  confidence  rather  than 
a  mere  speculative  boom. 

Securities  this  week  were  unusually 
higher.  General  Motors  common  fea- 
tured the  market  with  a  16-point  rise, 
closing  at  151,  at  an  absolute  high  rec- 
ord. The  strength  of  this  issue  was  at- 
tributed to  expectation  of  early  dividend 
action.  It  is  stated  that  the  company 
will  have  a  net  profit  for  the  fiscal  period 
of  more  than  $9,000,000,  meaning  a  bal- 
ance for  the  common  of  nearly  50  per 
cent. 

Automobile  stocks  in  general  are  at 
present  in  the  limelight.  Already  many 
traders  arc  looking  to  the  time  when 
stock  of  the  Ford  Motor  Co.  shall  be 
listed  on  the  Stock  Exchange,  though  no 
indication  has  been  given  that  it  will. 


Tire  issues  showed  substantial  gains, 
much  higher  than  usual.  Firestone  com- 
mon went  up  10  points;  Goodyear  com- 
mon, 4  points;  Goodrich  common,  '■}  1-2 
points;  Kelly-Springfield,  second  pre- 
ferred, 15;  Portage  common  and  pre- 
ferred, 3  points  each ;  and  U.  S.  Rubber 
3  points. 

The  majority  of  the  automobile  stocks 
showed  gains.  Willys-Overland  common 
rose  15  l-'2  points  while  its  preferred 
gained  1  1-2.  Studebaker  common  went 
up  4  points. 

The  Detroit  issues  showed  gains  of 
from  1  to  10  1-2  points. 

Moon's    May    Business    Shows  33.1 
Increase 

New  York  City,  June  4 — Reports  from 
the  Moon  Motor  Car  Co.,  St.  Louis,  Mo., 
show  that  during  April,  1915,  the  ship- 
ments and  sales  showed  an  increase  of 
24.7  per  cent,  over  last  year,  and  in  May 
a  gain  of  33.1  per  cent,  over  the  same 
period  last  year. 

New  Automobile  Co.  for  Jackson 
Jackson.  Mich..  June  4— It  is  ru- 
mored that  a  new  automobile  manufac- 
turing concern  is  in  the  course  of 
organization  here  and  that  it  will  build 
a  six-cylinder  car  at  $800.  A  Detroit 
firm  will  make  the  power  plant. 

Now  Singleton-Tripp  Co. 
Cleveland.  O.,  June  5 — The  Singleton- 
Tripp  Co.,  general  advertising  agent  in 
the  Citizens  Bldg.,  has  succeeded  to  the 
business  of  the  J.  T.  Singleton  Co.  W. 
H.  Tripp  was  recently  elected  viee-presi- 
dent  of  the  company. 


Automobile  Securities  Quotations  on  New  York  and  Detroit  Exchanges 
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Prest  -  0  -  Lite  Buys 
Battery  Plant 

Secures    Pumpelly  Factory 
with  All  Patents— To  Use 
Present  Service  Depots 

Indianapolis,  Ind.,  June  6 — By  pur- 
chasing the  Pumpelly  Battery  Co.  of 
this  city,  the  Prcst-O-I.ite  Co.  has 
entered  the  electric  lighting  field  and 
will  carry  on  the  manufacture  of 
this  battery  under  the  new  name  of 
Pre.st-O-I.ite  battery  and  handle  it 
through  the  wide  chain  of  service  depots 
through  which  it  has  marketed  its  gas 
tanks.  James  Allison,  vice-president  of 
the  Prest-O-Lite  Co.,  made  the  purchase 
of  50  per  cent,  of  the  Pumpelly  stock,  and 
by  the  deal  Harry  Murphy,  who  was 
president  of  the  Pumpelly  company,  be- 
comes vice-president  of  the  Prest-O-Lite 
Co.  and  will  be  in  charge  of  the  new 
Prest-O-Lite  battery  department.  Thus 
the  Pumpelly  personnel  has  been  ab- 
sorbed into  the  Prest-O-Lite  organization. 

Mr.  Allison,  at  present  vice-president 
and  treasurer  of  the  Prest-O-Lite  Co., 
will  continue  to  serve  in  that  capacity 
with  Mr.  Murphy  as  an  additional  vice- 
president. 

The  Pumpelly  company  has  been  manu- 
facturing storage  batteries,  starting, 
lighting  and  ignition  systems,  and  has 
been  shipping  about  400  batteries  a  day 
for  the  past  year.  Officers  of  the  Prest- 
O-Lite  Co.  declared  that  they  intend  to 
increase  the  scope  of  the  business  to  be- 
come contenders  in  the  electric  lighting 
and  starting  field  as  well  as  in  the  gas 
lighting  industry.  Acquisition  of  the 
Pumpelly  Battery  Co.  places  the  concern 
in  a  condition  to  compete  in  both  fields, 
and  the  batteries  will  be  manufactured 
for  the  present  in  the  old  plant  of  the 
Pumpelly  Co.,  but  buildings  will  be 
erected  later  at  the  Prest-O-Lite  plant. 
Battery  service  stations  and  agencies  will 
be  maintained  wherever  Prest-O-Lite 
service  is  offered.  The  company  has 
thirty-five  factory  branches  and  over 
20,000  agencies. 

Overland  Break*  Its  Single  Ship- 
ment Record 

Toledo,  O.,  June  5— What  is  probably 
the  largest  single  shipment  of  automo- 
biles ever  made  leaves  the  Toledo  fac- 
tory of  the  Willys-Overland  Co.  on  Fri- 
day. The  entire  shipment,  which  has  a 
total  valuation  considerably  in  excess  of 
one-third  of  a  million  dollars,  is  con- 
signed to  the  C.  T.  Silver  Motor  Co.. 
Overland  distributor  for  New  York. 
During  the  week  ending  May  29  ship- 
ments were  made  of  1906  cars  from  the 
Toledo  plant.  During  the  present  week 
this  will  be  exceeded  by  at  least  100. 
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Reports  from  the  company  state  that 
orders  now  on  hand  for  immediate  ship- 
ment are  approximately  17,000  in  excess 
of  shipments.  This  is  in  spite  of  the 
fact  that  many  departments  of  the  fac- 
tory are  working  both  night  and  day  in 
an  effort  to  make  the  supply  meet  the 
demand.  More  than  9,200  men  are  now 
being  employed  at  the  Overland  factory. 

H.  H.  Hower,  for  the  past  eight  years 
with  the  F.  B.  Stearns  Co.,  is  the  latest 
Knight  motor  representative  to  join  the 
forces  of  the  Knight  division  of  the 
Willys-Overland  Co.  He  started  his 
new  duties  June  1  as  assistant  to  Joseph 
McDuffie,  salesmanagcr  of  the  Knight 
division.  The  division  has  acquired  the 
services  of  L.  T.  Wagner,  former  man- 
ager of  the  Argonaut  Motors  Co.,  San 
Francisco,  distributor  for  the  Stearns 
and  Pathfinder  cars.  Mr.  Wagner  will 
make  his  permanent  headquarters  at  San 
Francisco. 

Colby  Plant  Sold  for  $32,800 

Mason  City,  Ia.,  June  4— The  plant 
of  the  Colby  Motor  Co.,  was  sold  on  May 
26  at  a  receiver's  sale  for  $32,800  to 
Allan  Beck,  of  Beck-Walker  Co.,  this 
city.  The  sale  included  five  buildings 
comprising  office  and  factory  and  much 
personal  property,  such  as  100  radiators, 
100  frames  and  other  items  including 
steering  gears,  windshields,  springs,  etc. 
About  7  acres  of  land  were  included  in 
the  sale.  S.  A.  Schneider  was  the  re- 
ceiver. The  probabilities  are  that  the 
plant  will  be  converted  into  separate  fac- 
tory buildings.  Just  what  will  be  man- 
ufactured has  not  as  yet  been  decided 


Fedders'  Radiator  Factory  Addition 

Buffalo,  N.  Y.,  June  3— A  four-story 
addition  to  the  Fedders  Mfg.  Co.  plant 
will  be  ready  for  use  the  latter  part  of 
July. 

Concurrently  with  the  occupation  of 
the  new  addition  the  company  will  bring 
out  a  new  patented  type  of  radiator.  This 
radiator  is  claimed  to  be  the  lightest  in 
weight  of  any  radiator  built  and  very 
simple  to  manufacture.  The  reports  of 
the  company  show  that  it  is  turning  out 
50  per  cent,  more  material  at  this  time 
than  it  has  done  in  the  history  of  the  or- 
ganization and  in  order  to  keep  up  with 
the  shipping  it  is  working  a  complete 
night  shift. 

French  Continental  Tire  Factory  Has 
$100,000  Fire 
Paris,  France,  May  19— A  fire,  caus- 
ing damage  valued  at  $100,000,  has  de- 
stroyed all  the  upper  portion  of  the  main 
building  of  the  Continental  Tire  Co.'s 
French  factory,  in  the  suburbs  of  Paris. 
The  fire  broke  out  on  Sunday  evening 
on  the  top  floor  of  the  building.  In  the 
building  where  the  fire  originated  large 
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stocks  of  raw  rubber  were  kept;  as  there 
were  no  electric  wires  in  this  portion  of 
the  building  and  no  workpeople  were 
present,  the  cause  of  the  fire  is  so  mys- 
terious that  experts  are  investigating. 

As  soon  as  the  war  broke  out  the 
Continental  company's  factory  w»» 
seized  by  the  French  authorities;  the 
company's  offices  and  store  rooms  in 
Paris  had  been  closed  the  previous  day 
prior  to  the  departure  of  the  staff  for 
Germany,  or  the  concentration  camps. 

Burd  Increase*  Capital  $150,000 

Rock  ford,  ILL.,  June  4— At  a  special 
meeting  of  the  stockholders  of  the  Burd 
High  Compression  Ring  Co.,  held  at  its 
office  in  Rockford,  Illinois,  on  May  19,  it 
was  voted  unanimously  to  increase  the 
capital  stock  of  the  company  from 
$50,000  to  $200,000. 

The  additional  capital  was  voted  for 
the  purposes  of  adding  to  equipment,  and 
enlarging  the  business. 

Federal  Rubber  Running  Overtime 
Milwaukee,  Wis.,  June  4— The  Fed 
eral  Rubber  Mfg.  Co..  this  city,  has  added 
700  men  to  its  force  since  the  opening  of 
spring.  The  plant  is  running  overtime, 
and  the  total  working  force  is  1,700  men. 

About  60  per  cent,  of  its  product  is  au- 
tomobile  tires,  and  40  per  cent,  mechan- 
ical goods.  The  company  recently  pur- 
chased 6  acres  just  north  of  its  present 
plant,  with  a  view  to  possible  expansion. 
It  is  said  to  be  contemplating  the  erection 
of  a  large  factory  building. 

Champion  Ignition  to  Add 

Flint,  Mich.,  June  4 — The  Champion 
Ignition  Co.,  Flint,  Mich.,  manufacturer 
of  A  C,  A  C  Titan  and  A  C  Cico  spark 
plugs,  has  given  a  contract  for  a  build- 
ing which  will  give  it  an  addition  of 
18,000  square  feet.  It  is  lining  up  now 
for  an  output  of  50,000  plugs  a  day. 

Double  Recovery  in  Compensation  Act 

Trenton,  N.  J.,  June  7 — The  Supreme 
Court  today  held  that  under  the  New  Jer- 
sey Workmen's  Compensation  act,  a  man 
hired  in  New  Jersey  and  hurt  in  Penn- 
sylvania, can  recover  compensation  in 
both  states. 

The  case  was  that  of  a  brakeman  on 
the  New  Jersey  Central,  against  that 
railroad.  He  was  hurt  at  Odenweiler. 
Pa.  The  lower  court  held  the  Federal 
Employers'  Liability  law  prevented  the 
applicability  of  New  Jersey's  compensa- 
tion act. 

The  supreme  court  upheld  the  conten- 
tion and  also  said  recovery  in  two  states 
is  no  more  unjust  than  recovery  upon 
two  policies  of  accident  or  life  insurance. 

With  this  decision  comes  the  announce- 
ment that  workmen's  compensation  ha.« 
been  admitted  into  Pennsylvania,  effec- 
tive January  1,  1916. 
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To  Abolish  Florida 
State  Tax 

Counties  to  Sell  License  Tags- 
Fees  Graduated  on  Seat- 
ing Capacity  of  Car 

Tallahassee,  Fla.,  June  7 — Senator 
Igou's  automobile  license  bill,  completely 
changing  the  system  now  in  vogue  in 
Florida  of  registering  automobiles  at  the 
state  capital,  having  passed  both  the 
house  and  the  senate  of  the  general  as- 
sembly, awaits  only  the  signature  of  Gov- 
ernor Trammel  to  become  a  law. 

The  present  law,  which  was  recently 
upheld  by  the  high  courts,  charged  a  $3 
state  tax  and  allowed  taxation  for  license 
in  counties  also. 

The  new  law  abolishes  the  state  regis- 
tration, and  provides  for  the  sale  of 
license  tags  in  the  different  counties.  The 
county  license  is  graduated  on  the  seat- 
ing capacity  of  the  automobile.  A 
motorcycle  license  will  be  $2. 

25  Miles  Legal  in  Wisconsin 

Milwaukee,  Wis.,  June  5 — Wisconsin 
limits  of  15  miles  per  hour  in  cities  and 
25  miles  per  hour  in  country  districts 
have  been  permitted  to  stand  by  the  Wis- 
consin legislature.  A  movement  to  re- 
duce country  speeds  to  20  m.  p.  h.  was 
effectively  opposed  by  the  motor  clubs. 
The  8-mile  limit  when  passing  school 
grounds  is  enlarged  to  include  county 
or  state  hospital  or  poor  farm  grounds 
and  cemeteries.  The  following  acceptable 
provision  is  retained: 

"No  person  shall  operate  or  drive  any 
automobile,  motor  cycle  or  other  similar 
motor  vehicle  recklessly  or  at  a  rate  of 
speed  greater  than  is  reasonable  and 
proper,  having  regard  to  the  width,  traf- 
fic and  use  of  the  highways  and  the  gen- 
eral and  usual  rules  of  the  road,  or  so 
as  to  endanger  the  property,  life  or  limb 
of  any  person  " 

The  provision  which  prohibits  any 
county,  city,  village  or  town  from  pass- 
ing or  enforcing  any  law  or  rule  in  con- 
travention to  the  state  statute  is  re- 
tained. This  insures  uniform  motor 
legislation  throughout  Wisconsin  for  2 

Wins  Car  Guarantee  Suit 

Indianapolis,  Ind.,  June  7 — An  inter- 
esting decision  regarding  guarantees  on 
motor  cars  has  just  been  handed  down 
by  the  Indiana  supreme  court  in  affirm- 
ing a  decision  of  the  lower  court  award- 
ing $6,500  damages  to  the  Indianapolis 
Motor  Car  Co.  against  the  Hart-Kraft 
Motor  Co.,  Philadelphia. 

The  local  company  held  an  agency  for 
Hart-Kraft  trucks.  It  alleged  that  it  lost 
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contract  under  which  the  trucks  were 
sold.  It  alleged  the  trucks  were  wrong 
in  principle  of  construction  and  that  its 
damage  was  greater  than  that  covered  by 
the  written  guarantee  issued  by  the  com- 
pany manufacturing  the  trucks. 

Safety  First  Recommendations 

Detroit,  Mich.,  June  4— The  commit- 
tee of  the  Safety  First  Federation  of 
America,  which  assembled  here  today,  de- 
cided to  present  recommendations  em- 
bodying the  following  important  rules 
and  regulations  to  the  first  annual  con- 
vention of  the  federation  which  is  to  be 
held  in  this  city  in  October:  Adoption 
of  a  standard  plan  for  traffic  lanes  for 
pedestrians;  licensing  of  drivers  of  all 
motor  vehicles;  standard  signals  for  all 
traffic  work;  standard  ordinance  cover- 
ing traffic  regulation;  standardization  of 
all  accident  reports  by  municipalities; 
standardization  of  left-hand  turns  at 
street  intersections;  standard  size,  color 
and  attachment  for  all  traffic  signs; 
fixed  location  for  traffic  officers;  uniform 
instruction  in  the  education  of  traffic  offi- 
cers; time  limit  of  from  15  minutes  to 
1  hour  for  automobile  parking;  near- 
side stops  for  street  cars;  guards  on  all 
chain-driven  motor  trucks;  abolition  of 
all  steps  on  horse-drawn  and  motor 
trucks;  laws  giving  police  power  to  con- 
trol pedestrian  traffic;  exclusive  use  of 
siren  for  police  and  fire  vehicles. 

Hearing  on  Georgia  Law  June  12 

Savannah,  Ga.,  June  4— State  Attor- 
ney General  Warren  Brice  will  represent 
the  state  at  the  hearing  on  the  automo- 
bile registration  law  to  be  held  here 
June  12.  The  hearing  is  on  a  temporary 
injunction  granted  in  the  Superior  Court 
of  this  county  restraining  the  city  from 
requiring  automobilists  to  register  with 
the  clerk  of  the  council  and  temporarily 
preventing  the  state  from  collecting  the 
$5  registration  fee. 

Chicago-to-Seattle  Relay  Run 
Chicago.  III.,  June  8— To  prove  that 
every  mile  of  the  route  from  Chicago  to 
Seattle,  Wash.,  is  in  condition  for  tour- 
ing, officials  of  the  Yellowstone  Trail 
Assn.  will  hold  a  relay  motor  run  over 
the  transcontinental  highway  next  week. 
Twenty-one  cars  will  participate  and  the 
trip  from  Chicago  to  Seattle  will  be  made 
in  100  hours,  driving  day  and  night  to 
cover  the  2,439  miles  on  schedule. 

Detroit  Piston  Ring  Co.  in  New  Howe 
Detroit,  Mich.,  June  4 — The  Detroit 
Piston  Ring  Co.,  has  moved  into  a  new 
one-story  building  60  by  125  feet  located 
at  Richmond  avenue  and  Custer.  In  this 
new  home  the  company  has  over  five 
times  as  much  floorspace  as  in  the  old 
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building  and  will  increase  at  once  its 
production  facilities  by  adding  consider- 
able new  machinery  and  employing  about 
fifty  men.  The  concern  started  in  busi- 
ness about  2  1-2  years  ago  and  is  making 
piston  rings  exclusively.  Since  January 
business  has  been  over  100  per  cent, 
better  than  during  the  first  6  months  of 
1914. 

Pennsylvania  Tire  Guaranteed  L'p  to 
6.000  Miles 
New  York  City,  June  4— The  Penn- 
sylvania Rubber  Co.,  Jeannettte,  Pa., 
has  increased  its  guaranteed  mileage 
from  4,500  to  6,000  miles  on  all  its  oil- 
proof  vacuum  cup  tires.  This  will  ap- 
ply also  to  all  vacuum  cup  tires  at  pres- 
ent in  service.  This  announcement  fol- 
lows logically  the  result  of  The  Automo- 
bile Club  of  America  official  test,  in 
which  nine  tires  on  heavy  cars  aver- 
aged 6,760  miles,  three  of  them  exceed- 
ing 8,900. 

Maxwell  Finishes  10-Day  Teat 

Los  Angeles,  Cal..  June  3— The  Max- 
well 25  belonging  to  the  Lord  Motor  Car 
Co.,  local  dealers,  which  has  made  a 
round  trip  a  day  for  10  consecutive  days 
between  Los  Angeles  and  San  Diego, 
completed  the  run,  a  total  of  2.764  miles, 
according  to  schedule.  This  car  carried 
as  passengers  free  on  each  trip,  three 
outsiders.  Most  of  the  trips  were  made 
in  less  than  6  hours,  four  of  the  runs 
averaging  more  than  24  miles  per  hour 
for  the  138  miles. 

Young  Blood  in  Goodyear 

Akron,  Ohio — In  carrying  out  the  an- 
nounced policy  of  distributing  common 
stock  to  young  partners  in  the  company, 
the  Goodyear  Tire  and  Rubber  Co.,  this 
city,  has  filed  papers  with  the  secretary 
of  state  increasing  its  authorized  capital 
from  $8,000,000  to  $25,000,000.  Only 
part  of  the  increased  capital  will  be  dis- 
tributed at  this  time,  the  remainder 
being  kept  in  the  treasury  for  future 
contingencies. 

Detroit  License  Office  Closed 

Detroit,  Mich.,  J  une  8 — Beginning 
July  1  the  local  office  of  the  Secretary  of 
State  will  be  closed  and  all  automobile 
licenses  will  again  be  issued  and  sent 
from  the  offices  of  the  secretary  in  Lan- 
sing, Mich. 

The  announcement  has  caused  quite  a 
stir  among  manufacturers,  dealers  and 
owners,  as  it  will  cause  much  delay. 

Monarch  Buys  5,000  Advance  Pumps 

Detroit,  Mich.,  June  8 — Harry  H. 
Knipper,  manufacturers'  representative, 
has  sold  to  the  Monarch  Motor  Car  Co., 
5,000  Advance  air  pumps,  made  by  the 
Advance  Machinery  Co.,  Toledo,  O. 
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350 -Mile  Race  for 
Sheepshead 

Work  on  Track  Progressing — 
Part  of  Concrete  Foun- 
dation Finished 

New  York  City.  June  4 — The  inau- 
gural meet  nt  the  .Sheepshead  Bay  track 
on  October  2  will  be  featured  by  a  350- 
mile  race.  It  was  the  consensus  of 
opinion  of  the  officials  that  a  race  of  350 
miles  would  be  long  enough  to  test  to  a 
reasonable  and  satisfactory  limit  the  en- 
durance of  the  cars. 

Work  on  the  track  iR  fast  progressing 
A  mile  and  a  quarter  of  the  concrete 
foundations  has  been  finished  and  a  1-4 
mile  of  the  hoard  surface  has  been  laid. 
The  portion  completed  shows  us  smooth 
as  a  bowling  alley.  The  boards  have 
been  dipped  in  creosote  so  that  the  track 
presents  a  dark  brown  surface. 

Foundations  for  the  grandstand  are 
being  put  in  and  the  steel  is  on  its  way. 
With  the  working  forces  increased  to 
1,500  men,  construction  is  progressing  to 
such  an  extent  that  the  management  is 
confident  that  the  speedway  will  be  fin- 
ished by  September  on  schedule  time. 

Ray  field  Offers  $1,000  Prizes 

Chicago.  III.,  June  8 — Findeisen  & 
Kropf  Mfg.  Co.,  maker  of  Rayfield  car- 
bureters, has  offered  the  following  cash 
prizes  to  the  winning  cars  in  the  500-mile 
Chicago  Speedway  race  if  equipped  with 
Rayfield  carbureters.  First,  $500.00; 
second,  $300.00;  third,  $200.00.  In  addi- 
tion the  company  is  offering  a  $1,000.00 
solid  silver  punch  bowl  to  the  driver  first 
winning  the  500-mile  race  twice  in  a  car 
fitted  with  a  Rayfield  carbureter. 

Waterloo.  Ia.,  to  Have  Speedway 

Waterloo,  Ia..  June  .1— The  Waterloo 
Speedway  Assn.  of  this  city,  has  filed  in- 
corporation papers  with  a  capitalization 
of  $250,000,  to  huild  and  maintain  an 
automobile  speedway  at  Elk  Run. 

The  present  officers  of  the  association 
are:  President  and  treasurer,  W.  H. 
Hanna;  vice-president.  F.  W.  Forterfield. 
and  secretary,  A.  C.  Savage. 

These  three  with  F.  J.  Dains  and  Otis 
Higdon.  constitute  the  present  board  of 
directors. 

M or o*s  and  Sloan  Outlaws 

New  York  City.  June  7— The  contest 
board  of  the  American  Automobile  As- 
sociation today  stated  that  by  reason  of 
their  participation  in  an  unsanctioned 
mile  track  meeting  at  Detroit,  Mich., 
May  .'HO  and  rtl,  the  cars,  drivers  and 
mechanicians  at  the  Moross  and  Sloan 
teams,  the  promoters  and  all  officials  con- 


nected with  the  meet,  have  automatically 
rendered  themselves  ineligible,  under  the 
provisions  of  Rule  58  of  the  contest  rules, 
for  participation  in  or  connection  with 
future  events  sanctioned  by  the  Ameri- 
can Automobile  Assn.  A  definite  period 
of  suspension  will  be  fixed  at  the  next 
meeting  of  the  contest  board,  to  be  held 
June  22. 

Tacoma  Has  Sixteen  Entries 

Tacoma,  Wash.,  June  3— To  date  six- 
teen entries  have  been  received  for  the 
Tucoma  speedway  races  July  4  and  5. 
The  last  four  entries  are: 

Mstrmuii   Harrv  It-vnoMs 

MiTii-r  II    l>  Miration 

r.iinli.?:  »|i.-.  tiil   l-'nink  KlliotI 

S.  Iu..  i«!.  i  -»|m  «  ml   S.  Srhm.'1'tfr 

lies  Moines  to  Build  Speedway 

Pes  Moines.  I  a..  June  4— A  10-year 
lease  for  the  Des  Moines  mile  board  auto- 
mobile speedway  has  been  accepted.  The 
speedway  will  be  located  on  the  old  Ben- 
nett farm  at  Valley  Junction  and  will  be 
known  as  the  Des  Moines  Speedway. 

Six  Franklins  Average  32.55  M.P.G. 

BROOKLYN,  N.  Y.,  June  5 — To  dem- 
onstrate the  mileage  which  could  be  se- 
cured by  a  Franklin  car  owner,  A.  G. 
Ferret*  and  Gilbert  B.  Perkins,  Frank- 
lin dealers,  conducted  an  owners'  1-gal- 
Ion  test  today.  There  were  six  entries. 
The  course  was  IV"  miles  eastward  on 
Long  Island  from  the  Long  Island  Auto- 
mobile Club  and  return,  after  which  any 
additional  mileage  was  run  off  in  Brook- 
lyn. 

The  highest  mileage  was  made  by  F. 
F.  Koehler.  Jr.,  who  went  39.2  miles  be- 
fore the  supply  in  his  little  auxiliary 
tank  was  exhausted.  The  other  mile- 
ages were:  F.  H.  Evans,  33.5;  Dr.  Na- 
than T.  Beers,  33.2;  Rufus  T.  Hum- 
phrey. 33;  Peter  B.  Hanson,  29;  Dr.  W. 
Ross  Martin,  27.3.  The  average  was 
32.55.  The  winner  was  awarded  an  en- 
graved silver  cup. 

Wilson  Truck  on  30-Day  Test  Run 

Detroit,  Mich.,  June  5 — The  J.  C. 
Wilson  Co.,  which  makes  the  Wilson 
truck,  will  start  a  30-days*  test  run  with 
a  2-ton  model  in  a  week  or  10  days.  The 
daily  run  will  be  of  100  miles,  some  days 
in  Detroit  and  other  days  in  the  vicinity. 

Secretary  Stanley  Wilson  of  the  com- 
pany started  today  on  an  extensive  busi- 
ness tour  in  the  interest  of  his  concern. 
He  will  gather  first-hand  information  as 
to  the  truck  business  in  the  Middle  West, 
Northwest  and  California  by  calling  on 
the  principal  truck  dealers  and  distribu- 
tors. Among  the  important  cities  Mr. 
Wilson  will  visit  are  Omaha,  Neb., 
Minneapolis,  Minn.,  Denver,  Colo.,  Salt 
Lake  City  and  Ogden,  Utah.;  Los  Ange- 
les, San  Diego  and  San  Francisco,  Cal.; 
Seattle  and  Tacoma,  Wash. 


Free  Emergency 
Tire  Service 

Straus  System  Sends  Help  to 
Stranded  Motorists— Cost 
of  Tire  Only  Charge 

Indianapolis,  Ind.,  June  4— The  final 
word  in  tire  service  has  been  inaugurated 
here  by  the  Straus  service  system,  which 
in  addition  to  maintaining  a  large  store 
where  stocks  of  casing  and  tubes  are 
carried  and  where  all  kinds  of  repair 
work  is  done  day  or  night,  has  a  fleet  of 
five  free  service  cars,  three  Fords,  an 
American  and  a  Stoddard  that  cover  a 
radius  of  20  miles  from  the  city  and 
carry  casings,  tubes,  gasoline  and  do 
tire  changing  as  necessary.  No  charge 
is  made  for  this  service  other  than  by 
way  of  new  tubes  or  casings  sold,  or  the 
price  charged  for  repairs,  and  it  i« 
further  claimed  that  all  prices  are  on  a 
par  with  those  used  in  this  city. 

The  working  out  of  the  system,  which 
was  only  opened  last  week,  is  interesting. 
Should  a  tourist  become  stranded  18 
miles  out  of  the  city  for  need  of  a  casing 
he  phones  the  Straus  concern  and  imme- 
diately a  man  in  a  Ford  starts  out  with 
the  casing  and  perhaps  an  extra  tube. 
This  man  makes  the  tire  change,  collect- 
ing only  the  cost  of  the  casing.  He  car- 
ries in  the  car  a  large  air  tank  capable  o'. 
inflating  five  or  six  tires. 

Chalmers  Managers  Meet 

Detroit,  Mich.,  June  7— Presided  over 
by  President  Hugh  Chalmers,  the  tri 
monthly  convention  of  the  district  mar. 
agers  of  the  Chalmers  Motor  Co.  started 
this  morning.  All  the  officials  of  the  com- 
pany were  present  and  during  the  next 
few  days  there  will  be  morning  and  af- 
ternoon sittings  of  the  convention  a! 
which  matters  pertaining  to  the  1916  sea- 
son will  be  fully  discussed. 

Chalmers  to  Give  100  Hours'  Service 
New  York  City,  June  7 — A  new  sen 
ice  system  has  been  inaugurated  by  the 
Chalmers  Motor  Co.,  Detroit,  Mich.  Thi> 
system  will  give  100  hours'  free  service 
with  the  sale  of  every  Chalmers  car.  The 
company  is  issuing  a  book  of  labor  cou- 
pons that  will  be  negotiable  at  any  ar.e 
of  the  800  Chalmers  service  station*. 

N.  Y.  Perfection  Spring  Service  Branch 
New  York  City,  June  7— The  New 
York  Service  Branch  of  the  Perfection 
Spring  Co.,  243-245  West  64th  street, 
which  is  the  second  service  branch  to  he 
established  by  this  concern,  will  within 
30  days  be  prepared  to  take  care  of  a! 
forms  of  spring  repairs,  including  tern 
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pering.  and  resetting,  and  by  that  time 
m\\  have  a  complete  set  of  furnaces  and 
equipment  for  such  work.  A.  C.  Berg- 
mann,  service  branch  manager,  who  wus 
formerly  connected  with  Simplex,  Fiat 
and  Mercer,  has  completed  the  installa- 
tion of  equipment  to  make  it  po«*ible  to 
change  a  spring  in  1-2  hour  and  already 
the  service  department  is  completely 
stocked  with  springs  for  different  makes 
of  cars  covering  models  as  old  as  1909 
and  in  some  cases  older  types.  By  the 
fall  the  new  building  will  be  occupied 
which  will  be  a  three-story  structure  75 
by  100  and  located  at  010  West  Sfith 
street.  The  first  service  branch  of  the 
Perfection  Spring  Co.,  was  opened  in 
Cleveland  a  year  and  a  half  ago  and  it  is 
expected  that  others  in  addition  to  the 
New  York  one  will  be  opened  in  the  near 
future. 

300  Hupp  Dealers  DIhcuhh  Business 

on  Lake  Trip 

Detroit,  Mich.,  June  4— Three  hun- 
dred dealers,  subdealers,  distributers  and 
members  of  the  organization  of  the  Hupp 
Motor  Car  Co.  disembarked  from  the 
steamer  City  of  Alpena  II  today  after 
having  spent  4  days  on  Lake  Huron  as 
guests  of  the  concern  on  the  occasion  of 
the  annual  dealers'  convention,  at  which 
the  new  models  for  1916  were  shown  and 
matters  pertaining  to  selling  were  dis- 
cussed. 

The  cruise  began  at  3  p.m.  June  1  and 
the  itinerary  included  stops  at  the  Soo, 
Mackinac  island  and  Alpena.  Hupmo- 
bile  dealers  from  all  parts  of  the  United 
States  and  Canada  were  in  attendance. 

Studebaker  Gains  100  per  Cent,  in  East 
Detroit,  Mich.,  June  8— Sales  Man- 
ager L.  J.  Oilier,  of  the  Studebaker 
Corp.,  after  an  investigation  trip  through 
New  York.  Pennsylvania  and  New  Eng- 
land reports  conditions  exceptionally 
good. 

"I  found  everywhere  a  most  optimistic 
condition,"  says  Mr.  Oilier,  "not  only  in 
the  automobile  business,  but  in  most  all 
other  lines  of  business.  Compared  with 
a  year  ago  in  those  territories  our  busi- 
ness shows  an  increase  of  over  100  per 
cent.,  and  in  some  instances,  dealers  and 
distributors  have  done  200  per  cent,  bet- 
ter. Sales  have  not  only  increased  in 
the  cities  and  towns,  but  out  in  the  farm- 
ing districts  the  demand  has  been  and 
is  stronger  than  ever.  This  increasing 
demand  for  motor  cars  applies  as  well  to 
the  commercial  car  as  to  the  passenger 
vehicle." 

Andemon  Dines  Hupp  Men 

Detroit.  Mich..  June  5— The  members 
of  the  sales  force  of  the  Hupp  Motor  Car 
Co.,  were  entertained  today  at  dinner  at 
the  Detroit  Athletic  Club  by  sales  and 
advertising  manager  Lee  Anderson. 


Jitney   a  Public 
Utility 

Illinois  Puts  It  Under  Utilities 
Commission  Jurisdiction- 
Local  Regulation 

Springfield,  III.,  June  5— The  jitney 
bus  has  been  formally  classified.  It  is 
now  a  public  utility  in  Illinois.  Hence- 
forth in  this  state,  its  status  is  fixed  and 
it  must  operate  according  to  hard  and 
fast  rules,  and  regulations.  No  longer 
may  it  be  a  free  agent,  operating  today 
and  laying  off  tomorrow.  It  is  now  un- 
der the  jurisdiction  of  the  state  public 
utilities  commission.  It  must  have  fixed 
charges  and  fixed  schedules  for  service. 
It  must  receive  permission  to  operate  and 
this  permission  can  not  be  granted  un- 
less it  is  shown  that  its  service  is  needed 
and  that  it  promote  the  convenience  of 
the  public.  The  ruling  of  the  commis- 
sion was  made  following  a  petition  filed 
by  the  Jacksonville  street  railway  com- 
pany, against  the  L.  F.  O'Donnell  jit- 
ney bus  company  of  that  city,  requiring 
the  latter  to  comply  with  the  utilities 
act.  In  line  with  the  policy  of  the  com- 
mission, certificates  of  convenience  and 
necessity  for  jitney  bus  lines  will  not  be 
granted  where  it  is  the  intention  to  op- 
erate the  lines  parallel  with  the  street 
car  lines.  The  commission  also  holds 
that  regulation  by  the  utilities  commis- 
sion does  not  prevent  additional  regula- 
tion by  city  ordinance.  It  is  maintained 
that  this  ruling  gives  the  jitneys  the 
worst  jolt  received  in  any  state  of  the 
Union.  In  order  to  obtain  a  certificate  of 
convenience  and  necessity  the  operators 
of  jitney  buses  must  incorporate  under 
the  state  laws  and  must  come  to  the 
commission  with  proper  credentials  show- 
ing that  the  city  is  willing  to  have  them 
operate. 

Jilneys  Lose  in  Springfield,  Mo. 

Springfield,  Mo.,  June  4 — Jitney  own- 
ers here  this  week  lost  their  fight  against 
the  enforcement  of  an  ordinance  for  the 
regulation  of  jitneys.  The  court  refused 
to  enjoin  the  city  officials  from  enforcing 
the  ordinance,  with  the  exception  of  three 
minor  clauses.  As  a  result  jitney  owners 
here  will  be  required  to  obtain  liability 
insurance  bonds  for  $2,000,  to  stop  at  all 
railroad  crossings,  and  to  limit  their 
speed  to  15  miles  an  hour  in  the  residence 
district,  a  lower  speed  than  allowed  trol- 
ley cars. 

Jitney  Men  Win  in  Savannah 
Savannah,  Ga..  June  5 — Holding  that 
"some  of  the  provisions  in  the  ordinance 
under  consideration  are  reasonable  and 
beyond  criticism,  others  are  beyond  rea- 
son and  prohibitory,"  Judge  Charlton, 


in  a  decision  handed  down  to  the  supreme 
court,  granted  a  temporary  injunction 
restraining  the  city  from  enforcing  the 
ordinance  relating  to  the  operating  of 
jitney  buses.  Under  this  decision  the 
jitneys  may  operate  in  Savannah  free 
from  municipal  regulation  except  as  pro- 
vided in  ordinances  already  in  effect.  The 
jitney  ordinance  is  practically  invalidated 
and  rendered  inoperative.  The  court  or- 
der applies  to  all  of  the  jitney  injunc- 
tion suits  that  have  been  filed. 

Common  Carriers  in  Georgia 

Atlanta,  Ga.,  June  8 — Special  Tele- 
gram— The  Georgia  Railroad  Commis- 
sion today  handed  down  a  decision  hold- 
ing that  jitney  buses  are  common  car- 
riers under  the  Georgia  statute  and  as 
such,  are  subject  to  regulation  by  the 
Commission.  The  Commission  issued  a 
set  of  tentative  regulations  by  which  the 
operation  of  jitneys  will  be  guided  until 
July  13,  when  criticisms  will  be  heard 
upon  these  rules  for  the  purpose  of  ar- 
riving at  just  and  reasonable  regula- 
tions. 

Pennsylvania  Cities  Can  Regulate 

Philadelphia,  Pa.,  May  5 — The  cities 
in  Pennsylvania  are  empowered  to  regu- 
late jitney  movements  since  the  Patton 
bill  has  been  approved.  The  bill  pro- 
vides that  cities  may  regulate  motor 
vehicles  not  operated  on  tracks  and  im- 
pose reasonable  license  fees  and  make 
regulations  for  the  operations  of  the 
vehicles,  as  well  as  the  rates  to  be 
charged. 

$2,500  Bond  in  Fort  Worth 

Fort  Worth,  Tex.,  June  4 — The 
amended  jitney  ordinance  requires  an  in- 
demnity bond  of  $2,500,  payable  to  the 
mayor  to  cover  injuries  to  passengers  or 
pedestrians.  The  cost*  of  the  bond  will 
be  $250  a  year.  The  original  requirement 
was  a  $10,000  insurance  policy  at  a  cost 
of  $70  yearly.  The  jitney  men  will  con- 
test the  amendment  at  Hornaday. 

Washington  Jitneera  Abandon  Fight 

Seattle,  Wash.,  June  4— Jitney  bus 
operators  have  abandoned  their  fight 
against  the  state  law  which  compels 
them  to  furnish  a  $2,500  bond  before  the 
state  will  issue  a  permit  for  their  opera- 
tion. 

Jilneys  Lower  Hartford  Trolley  Earnings 

Hartford,  Conn.,  June  5— April  of 
this  year  marked  a  big  drop  in  the  earn- 
ings of  the  Connecticut  company,  the 
trolley  subsidiary  of  the  New  York,  New 
Haven  &  Hartford  railroad,  and  it  was 
all  due  to  the  jitneys.  A  loss  of  $40,753 
is  reported  for  the  month  of  April  as 
compared  with  the  same  period  a  year 
ago. 
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Auto  Wheel  to  Add— The  Auto  Wheel 
Co.,  Lansing,  Mich.,  is  to  build  an  addi- 
tion 00  by  160  feet  to  its  plant. 

Autocar  Co.  to  Add.— The  Autocar  Co. 
Ardmore,  Pa.,  will  add  a  three-story 
building  to  its  factory.  It  will  be  of 
brick  and  concrete  construction. 

locomobile  Adding — The  Locomobile 
Co.  of  America,  Bridgeport,  Conn.,  will 
erect  a  one-story  building,  50  by  f.O  feet, 
for  a  case-hardening  department. 

Firestone  Plant  in  Ktnus  Cily.— The 
Firestone  Tire  &  Rubber  Co..  Akron,  O.. 
has  purchased  a  site  on  Grand  Ave., 
Kansas  City,  Mo.,  and  will  construct  a 
plant. 

Automobile  Plant  for  Duluth — C.  E. 
Kling  is  behind  a  project  to  construct  a 
plant  for  the  manufacture  of  automobiles 
at  Duluth,  Minn.    The  estimated  cost  is 


To  Mfr.  Tire«.— The  Standard  Four 
Tire  &  Rubber  Co.  plans  to  construct 
a  plant  at  Des  Moines.  la.,  for  the 
manufacture  of  automobile  tires.  The 
estimated  cost  is  $100,000. 

To  Mfr.  Carbon  Remover.— The  Orolo 
Carbon  Remover  Co.  is  the  name  of  a 
new  concern  located  at  914  North  High 
street,  Columbus,  O.,  for  the  manufac- 
ture of  a  carbon  remover  and  engine 
cleaner. 

Old  Columbia  Plant  Being  Recon- 
structed—Plans of  the  reconstruction  of 
the  Columbia  Motor  Car  Co.,  Hartford, 
Conn.,  plant  recently  purchased  by  the 
Billings  &  Spencer  Co.  and  which  will 
eventually  house  all  branches  of  that 
concern's  business  are  are  progressing. 


The  old  forge  shop  has  been  rebuilt  and 
a  similar  new  nddition  is  now  under  con- 
struction. 

Hamilton    Lock   Secures   Plant.  The 

Hamilton  Lock,  Nut  &  Specialty  Mfg. 
Co.,  Hamilton,  Ont.,  has  secured  a  fac- 
tory on  Gage  Ave.,  Hamilton,  and  will 
manufacture  a  patented  lock  nut  and 
an  automobile  wheel.  W.  J.  Sutterby  is 
superintendent. 

Twentieth  Century  Packing  Plant  in 
Detroit— The  Twentieth  Century  Metallic 
Packing  Co.,  recently  organized  in  Lex- 
ington, Ky.,  to  manufacture  automobile 
specialties,  will  locate  its  plant  in  De- 
troit, Mich.,  it  is  stated.  E.  J.  Welch,  of 
Detroit,  is  the  head  of  the  concern. 

Fault  lens  Contract  for  Addition 
Awarded. — The  contract  for  the  erec- 
tion of  two  wings  to  the  plant  of 
the  Faultless  Rubber  Co.,  Massillon,  O., 
has  been  awarded.  One  of  the  wings 
will  be  50  by  50  feet  and  the  other  60 
by  180  feet,  both  two  stories  high. 

Beautifying  Sheldon  Plant  Surround- 
ings.— A  large  force  of  men  is  busily 
engaged  in  beautifying  the  grounds  sur- 
rounding the  plant  of  the  Sheldon  Axle 
&  Spring  Co.,  at  Wilkes-Barre.  Pa.  The 
work  is  being  done  for  the  company  un- 
der the  direction  of  the  Superintendent 
of  Parks  and  Grounds  of  the  City  of 
Wilkes-Barre,  and  will  be  laid  out  along 
the  same  lines  that  the  commissioners 
have  adopted  in  the  public  grounds  and 
parks  throughout  the  city. 

Goodyear  Rewards  Suggestions. — The 

Goodyear  Tire  &  Rubber  Co..  Akron,  O., 
in  its  effortR  to  attain  the  utmost  effi- 


ciency, has  inaugurated  a  "Suggestion 
System"  whereby  employees  with  ideas 
concerning  possible  improvements  upon 
existing  methods  may  bring  them  to  the 
attention  of  the  management,  and,  if 
adopted,  receive  suitable  reward.  There 
has  been  a  general  response  to  this  offer 
and  many  employees  have  received  the 
company's  check  for  their  ideaR. 

Republic  Truck  Stays  in  Alma — The 
Alma  (Mich.)  Board  of  Trade  has  voted  to 
raise  and  spend  $.35,000  for  a  new  build- 
ing for  the  Republic  Motor  Truck  Co.,  and 
as  n  result  this  concern  will  remain  in 
that  city  instead  of  going  to  either  Kala- 
mazoo or  to  Saginaw.  The  company  is 
employing  300  men  at  present  and  is 
working  two  shifts  of  12  hours  each  in 
the  machine  shop  and  3  hours  overtime 
in  other  departments  for  5  nights  out  of 
the  6.  Last  month  the  company  turned 
out  242  trucks  and  shipped  the  entire 
amount.  At  present  the  concern  is  about 
100  cars  behind  on  orders. 


Co.  Buys  Plant.— The  < 
of  the  All-Steel  Motor  Car  Co.,  St.  Louis, 
Mo.,  and  a  committee  representing  the 
citizens  of  Macon,  Mo.,  have  closed  a 
deal  in  the  latter  city  by  which  the 
automobile  concern  acquires  possession 
of  the  large  Blees  buggy  plant  for  the 
manufacture  of  its  cars.  The  company 
will  install  machinery  and  put  a  force 
to  work  at  once.  It  is  planned  to  make 
two  types  of  cars.  One  is  the  roadster 
selling  for  $350  and  the  other  will  be  a 
five-passenger  touring  car  to  sell  for 
$410.  The  initial  factory  force  will  be 
about  800. 


The  Automobile  Calendar 


HI- Efflimlwrn,  111.  Hlllcllmb 
and  KupI  Economy  Test. 
Salt  Creek  Hill.  ICfTIng-. 
hjim  Automobile  rtuh. 

June  12  Britrhton      Beach.  Track 

Rmf     K   A.  Morora 

June  H   .     Sari  Aninnin,  Texas,  Jitney 

Convention 

JuneH-17  Detroit.      MUh,,  Summer 

Meet  In*  (if  the  Society  of 
Automobile  EnRlneem 
and  Start  of  Ouise  to 
Georgian  Hay 

JutK  I.'  Peoria,  III  .  Tr.u  k  Race.  I"" 

Miles,  National  Implc- 
tm-nt  and  Vehicle  Show 

June  I  , -IT  Chanil.ert-r.urg.  1'a  ,  Run  to 

Atlantic  Citv. 

June  IS  Chicago.      Ill  ,      r,Cu>  .  Mile, 

Hace.  Chicago  Speedway, 

J"'V  3   ftl.a.   N.    V  .    Hill  Chmh. 

Automobile  Club  of  Plica. 

J»'v  3  Sioux    City.    la..  3n<i-M,i« 

Hurt;  Sioux  City  Spted- 
*»v  A"*" 

July  <  Vlsalla,    Cat.     Road  Race, 

Tulare  County 
bile  A-.sil. 


July  4-.V 


Wash..  Road  Race. 
Tncoma  Speedway  Amu 
July:.  Omaha.  Neb. 


jut> 

Aug  


Race?.  omahA 
S  (veil  way. 
.  .  .  .  Visalla,  Cal..  Road  Race, 
Tulare  Co,  Auto  Ann. 
...Milwaukee,  Wis..  Indepen- 
dent Petroleum  Market- 
ers' Assn  of  the  P.  S.  ; 
1*1.-.  Convention  In  Mil- 
waukee. 

Auk.  :-3  San    Francisco,    Cal.,  Trl- 

State  flood  ItoaclB  A»«n  . 

Third  Annual  Convention 

Aug  20-21  Klein.  III.  Road  Race. 

Scot  Indianapolis.       Ind..  Fall 

Show.  Indiana  State  Fair. 
Sept  Peoria.  Ill,  Second  North- 

western  Road  Congress. 
Sept.  6  Providence,  R.  I  .  Speedway 

Raie  .  F.  K  Perkins 
Septs  Detroit.    Mich..  Speedway 

Ri.ce;   Detroit  Speedway 

Club 

Sept.  X- 11.   Hamltne.      Minn  ,  2-Day 

Meet  at  State  Fair 
Grounds  between  Mlnne- 
al-olls  and  St.  Paul.  Stale 


Sept.  13. ..   Oakland.  Cal  ,  Pan-Ameri- 
can Road  CongrcM 

Sept.  1 7-1  f  Peoria.  III..  Illinois  Garage 

Owner*-  Aaan  Convention. 

Sept.  20-15  San  Francisco,  Cal  .  In- 
ternational Engl  nee-ring 
Congress 

Oct  St  I-ouls.  Mo  .  Show.  For- 
est Park  Highlands.  St. 
Ix>uis  Automobile  Manu- 
facturers    and  Dealers' 

IK-t  1  Minneapolis,    Minn..  Track 

Race.   Twin  City 

Speedway  Co. 
Oct    1-2  Trenton.      N  J. 

Races.  ,  I  liter- State  Fair. 
Oct.  2  New  York  City.  Shcepshead 

Bay      Motor  Speedway 

Oct.  C-16  New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
tral Palace 

Dec.  31  New     Turk     City.  Show. 

Grand  Central  Palace 
Jan.  12,  191«  Chicago.    111..   Show,  Coll- 

scum 

March  4-11.  ,  Boston.  Mass  .  Truck  Show. 
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Kreae  Oakland  Buick  Manager— C.  M. 

Buick  branch  in  Oakland,  Cal. 

Kriedeman  Superintendent  —  The 
Standard  Motor  Truck  Co.,  Detroit, 
Mich.,  has  appointed  C.  C.  Kriedeman  as 
superintendent. 

Alvan  Resigns — F.  J.  Alvan,  who  was 
general  sales  manager  of  the  Sears-Cross 
Speedometer  Co.,  Detroit,  Mich.,  has  re- 
signed and  will  start  in  business  for  him- 
self. 

Hagerling  Succeeds  Dill.— L.  H.  Hag- 
erling,  former  manager  of  the  Packard 
agency  at  Harrisburg,  Pa.,  has  suc- 
ceeded I.  W.  Dill  of  the  Hudson  Sales 
Agency. 

Berry    Now    Sales    Manager — P.  A. 

Berry,  for  the  past  two  years  connected 
with  the  Pacific  Car  Co.,  Tacoma,  Over- 
land distributor,  has  been  promoted  to 
sales  manager. 

O'Nell  Sale*  Mgr. — A.  L.  O'Neil,  for 
about  7  years  in  the  automobile  business 
in  St.  Louis,  has  joined  the  forces  of 
the  Von  Arx  Automobile  Co.,  Winton  dis- 
tributor, as  sales  manager. 

Phillips  Baltimore  White  Manager— 
T.  C.  Phillips  has  been  made  the  Balti- 
more, Md.,  manager  of  the  White  branch. 
For  six  years  Mr.  Phillips  was  with  the 
Pittsburgh  branch  of  the  concern. 

Hallowell  Resigns  Montgomery  Hal- 

lowell,  publicity  man  for  Briscoe  Motor 
Co.,  Jackson,  Mich.,  has  resigned  to 
accept  a  position  in  the  advertising  de- 
partment of  the  New  York  Time*. 

Morarity   Makes  Change.  —  M.  G. 

Morarity,  of  Dcs  Moines,  formerly 
manager  of  the  C.  F.  Stewart  Automo- 
bile Co.,  has  become  sales  manager  for 
the  Miller  Motor  Car  Co.,  of  Waterloo. 

Crumley  Joins  King— A.  A.  Crumley, 
late  eastern  district  sales  manager  for 
the  Hudson  Motor  Car  Co.,  has  joined 
the  King  Motor  Car  Co.  in  a  similar  ca- 
pacity. His  headquarters  will  be  in  New 
York  City. 

Gilbreath  Resigns— W.  S.  Gilbreath 
has  resigned  as  secretary  of  the  Hoosier 
Motor  Club  at  Indianapolis  in  order  to 
go  to  Chattanooga,  Tenn.,  where  he  is  to 
become  field  secretary  of  the  Dixie  High- 
way Commission. 

Cutting  Heads  Kissel  Truck  Dept. — 
Ned  Cutting  has  been  placed  in  charge 
of  the  commercial  vehicle  department 
of  the  Pacific  coast  branch  of  the  Kissel 
Motor  Car  Co.  His  headquarters  are 
in  Los  Angeles,  Cal. 


Moter  Men  in  New  Roles 

Link  Joins  Standard  Truck— Vincent 
Link,  for  several  years  truck  engineer 
for  the  Packard  Motor  Car  Co.,  has  taken 
charge  of  the  engineering  and  drafting 
departments  of  the  Standard  Motor 
Truck  Co.,  Detroit,  Mich. 

Jones  Heads  New  Co. — A.  H.  Jones, 
formerly  manager  for  Ballon  &  Wright, 
accessory  dealers  in  Seattle,  Wash.,  is 
now  at  the  head  of  the  Pacific  Auto 
Supply  Co.,  and  C.  E.  Barteau  is  vice- 
president  and  sales  manager. 

Dike  Resigns — R.  W.  Dike,  a  locomo- 
tive engineer,  who  established  a  garage, 
agency  and  repair  shop  under  the  style 
of  Osceola  Motor  Car  Co.,  Osceola,  Wis., 
last  fall,  has  resigned  his  position  to 
take  personal  charge  of  the  business. 

Wilkina  Transferred. — F.  W.  Wilkins, 
formerly  in  charge  of  the  Maxwell  Serv- 
ice station  in  Winnipeg,  Man.,  has 
been  transferred  to  the  sales  depart- 
ment and  given  charge  of  the  Sas- 
katchewan branch,  with  headquarters  at 
Regina. 

Logan  Empire  Manager. — R.  L.  Ixigan 
has  been  appointed  manager  of  the 
branch  recently  established  in  Pitts- 
burgh by  the  Empire  Rubber  &  Tire 
Co.,  Trenton,  N.  J.  Formerly  he  was 
connected  with  the  National  Cash  Reg- 
ister Co. 

Moran  Heads  Tire  Branch— The  South- 
ern Tire  &  Rubber  Co.,  of  Augusta,  Ga., 
has  announced  the  opening  of  a  branch 
in  Atlanta,  under  the  charge  of  O.  A. 
Moran.  The  branch  is  located  at  225 
Peachtree  street,  in  the  heart  of  what  is 
known  as  "Automobile  Row." 

Strobridge  Resigns.  —  George  Stro- 
bridge  has  resigned  from  his  position  of 
chief  examiner  of  chauffeurs  in  the 
office  of  the  Secretary  of  State  of  New 
York  State  and  will  henceforth  conduct 
the  Strobridge  Automobile  School,  at 
1989  Broadway,  New  York  City. 

Maxson  Heads  New  Overland  Co. — A 
new  corporation,  known  as  the  Over- 
land-Hartford Co.,  Hartford,  Conn.,  suc- 
ceeds the  Overland-Connecticut  Co., 
throughout  the  state  of  Connecticut 
with  the  exception  of  most  of  Fairfield 
county.  Irving  F.  Maxson,  an  Overland 
factory  man,  heads  it. 

Wing  Heads  Metz  Branch — F.  L.  Wing 
has  been  appointed  manager  of  the 
Southern  California  Metz  branch,  Los 
Angeles,  succeeding  E.  H.  Metz,  son  of 
C.  H.  Metz,  president  of  the  Metz  com- 


pany at  Waltham,  Mass.  The  former 
manager  returns  to  Waltham  to  assume 
the  duties  of  an  appointment  higher  up 
in  the  company's  service. 

Savage  Tire  Changes  —  A  recent 
change  on  the  force  of  the  Savage  Tire 
Co.  in  California  is  the  promotion  of  M. 
L.  O'Brien,  formerly  sales  manager  at 
San  Diego,  Cal.,  to  assistant  to  Claus 
Spreckles,  secretary  of  the  company. 
H.  H.  Eitzen,  formerly  assistant  man- 
ager, has  been  made  manager  of  the 
San  Diego  branch. 

Bender  Goes  to  Overland — J.  L.  Ben- 
der, formerly  of  Timken-Detroit  Axle 
Co.,  and  American  Ball  Bearing  Co.,  and 
recently  sales  manager  of  Grant-Lees 
Gear  Co.,  Cleveland,  has  been  appointed 
distributor  of  the  Overland  product  in 
central  Pennsylvania.  Bender  has  acted 
as  district  manager  in  central  Pennsyl- 
vania for  the  past  year.  He  will  take 
headquarters  at  Altoona. 

Colver    Heads    Brooklyn    MaxwelL — 

The  New  York  City  branch  of  the  Max- 
well Motor  Sales  Corp.  has  opened  a 
Maxwell  branch  in  Brooklyn  at  1392 
Bedford  avenue,  corner  of  St.  Mark's 
avenue.  Fred  Colver  has  been  ap- 
pointed manager  of  the  Brooklyn  end  of 
the  business. 

Franklin  Appointed  Mgr.— H.  E. 
Franklin,  who  has  been  identified  with 
the  Chase  truck  line  in  Los  Angeles  for 
the  past  4  years,  has  been  appointed 
manager  of  the  truck  department  of 
Hawley,  King  &  Co.,  newly  appointed 
Southern  California  and  Arizona  agents 
for  the  Chase  line.  The  company  also 
handles  the  National,  Oakland  and  Saxon 
lines  in  the  local  field,  covering  the  same 
territory.  The  Chase  factory  formerly 
operated  a  factory  branch  in  this  city 
under  the  management  of  C.  J.  Batch- 
arie.  The  new  agents  have  established 
a  service  station  on  Central  avenue. 

El  I  wood  Joins  Nordyke  &  Marmon— 
A.  L.  Ellwood  has  been  appointed  man- 
ager of  Kansas  City  branch  of  the  Nor- 
dyke &  Marmon  Co.  Mr.  Ellwood  has 
been  with  the  Marmon  company  a  short 
time  as  territorial  representative,  and  be- 
fore joining  them  was  connected  with 
the  Locomobile  Co.  of  America  as  St. 
Louis  branch  manager  and  later  as  Chi- 
cago branch  sales  manager.  The  terri- 
tory controlled  from  Kansas  City  has 
been  enlarged  and  will  embrace  the  en- 
tire state  of  Kansas,  Western  Missouri, 
Oklahoma,  Southern  Nebraska,  and 
Southwestern  Iowa.  Mr.  Ellwood 
ceeds  W.  F.  Seigmund. 
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«:....  I  I.I  .  *v> 

■vol    a.    Jrt  Urea 


C'nltfurnlH 

a.iub.c  Anto  Tni.-k  *  lir»yaii-  «:•..  ;  »":.,UUO. 
1 .  W    slum  ami  oll.ir. 

f  nnutln 

EoMOHT.i.V.  AI  T*. — Ti  l  Jllu.  v  Bin 
imm«.  II,..  ln.ori--r.itor.  unv- 
ii.tt)ivd. 

Ileal  in,  I'M  -  Cana.lUu  Ureal  Motor  Co,  I.I.I  : 
IIMI.IHIII,  l<.  luai.ur.. ■lurr  autuiiiol.il.-.  and 
purl...    im.tur   Iruvk..   <•><  |.~.   it,...!.-.,  motor.. 

Ut  B.'.-ii.  ONT.-iiu.lph  Tin-  *  Ktilt*a>i  Co.  ;  *3So.- 
  A.  II.  1-avlJ.o.i.  T.   V  l>uuu  ....J  A  Utr 

t  oli.rnilo 

<   mm.    Hiiiii,.     I  olorailo    Hprlnii.    Aul-i  F«|illp- 

in-lit  «...  to  liumllv  ni..l..r  .-at.  nwion™; 
«...-.immi,    s.  1.  Mr. ..Hum  awl  S    E   Hon-.  Jr 

lllluola 

Has  l«i  am.  Illii.  l>Uml  liarnifr;  I'.-  .MMl ;  aim. 
moMI-  l.u« I ti.  mi- 1  nr.  .-.orl.«.  ripiilriii*  »tnr 
lnc  and  Ciirui;.  .  fhrl.tl.in  Kruruvr.  I>ml.  li, 
Ji.li  ii.  fharb-a  A.  Voaa, 

fiif  Autiini'-hllr      lliiartuiirlim     Co  .  fi.MM; 

mailllfll.tlll  lilt    of    ltl.|.r»>r|url|t«  III 

Ui. .tor   .-nr..   rt. .     Cl,.irl.-s  S. 

F.i.tvr,    Jiilitf.  t-'HWklirr, 

C'lll.'.'i" —  •  "'H. t ln.'ii l a  I    M.'l.-r    Tnl'  k  *;..*^M» . 

Inly   ami   .vl:   iiutotiiiil.lli'..   Illito  tru,  k.,    rt.  ,  II 

K.  tilllvrl.  iirr,r«r  N.  Sartn-i.t  ami  E  H  Hun 
l».r. 

Cut.  »...►-  Ki-rl  In-arl.-rti  Hnlv.  Co  .  Carl 
U".  k.-lloian.   E    K    Krl  iuan  iili.l  E.   V.  I  utv.  r. 

(.■ill.  ..I"  MoliiiKl.  Mi-tot  l-.rl-  fo  .  12  i«>l  Julin 
W     Follm.-r.    Anna    Brlnklmill   iinil  f  li.r.-nc-  A. 

Hill.HJrU 

f  III.  «  ...  Motor  Al.l  Co.:  $.I.I.IMMI;  l.lit  nil '  II .  turlllJt 
an.l  di-allni:  Iti  nulo  |iart.  ami  m  -.-.-..urn ..  I- , 
It    Hnnlri.  <;    K.  Stroll*.  A.  W    Sir.. nit. 

Clin  v...    n|~».    Motor  I  il  t  o  .   >;,;»,  maniifai- 

turlna   am!   il.-allli|£   In   aut-ui  !<■«.    part,   an  J 

 .-Maori.-.,     f    W.  til..™.-.   W     ||.  Itrltutl.   A  II. 

Kill.-.. 

flu....      T.tn|>..     Mamifa.  t.irtnif     to.;      $2\mm ; 

I."  farli.rv  il IM I  of  ailtuniol.il...  In„».rir.. 

rt.      Frank   I  vmpli  man.  (  ail  J.  sharp. 

I'BOIII-I  TIM-  .Irani!  Auto  I'o.  ;  llrilMN.  ,  to  il.-lll  In 
BMtolt-otiEt-.  anil  II utomol'lir  rt-polrlntr.  J.  shir- 
Ivy  w.-.f.  William  .1  l  .K,k.  1,.|.  J  S.  liulti  ami 
flarvli.-v  A.  Cllmati  'III.-  onVr  of  thi-  oalii|ianJ- 
l«  at   .-114-111  Farvltv  Sllrrt 

Mt  Vm\.,\  Tl.r  Mount  V.rooD  Ma.  Mm  *  Motor 
t  o  ;  flYlMKI.  It  P.  S.  rlo  nilrv.  I..  E.  May 
hvld  ami  Itnl.-rt  I'  Smith. 

It- ••  Kioto  Eitn-ku  Ball  II.  i.rlnil  f...  ;  (Ht.lKHi-  to 
mannfa.  lurr  an.l  -rll  at  a liolrrnlr,  liall  U-nr 
Inif  alxl  lo  mniiiif.i.  n.rr  otli.  t  iiut.'li,  .till.-  n- 
•-•—-<  •  i— ■.  Ernnk  Van. I.t  IW.(tar.  A.  J.  Ltirl.ttali 
~in  un.l  Wati.,iu  M.  ll-ilin. 

fn»»r..«i...ll  l  a    A  niaror.|«.lllrlt.i!.l»ri  o  ;  f:,..  ; 

to  .Iral   In   rul.l.-r  m««U      r    A     W..lfnll.  II. 

It    l  ..iit.  an.l  W    M  WMt... 
i:.ixN»a»ii  i  i     Tin-     I  •  xtntftiiri  kan.n.     fltj     fo  : 

I.-..IMM1.     Arthur  lilv.t..   Eimrr   llii-t»ii  and  K. 

I  Itarrnai. 

I»i.i«n»i.iu»     I!i.    Pranklln   Auto  sh.^  I....  tut. 

imi.i  .  to  loarinrai-liirr  rn.rtTE.-in  y  hli.a-*  rm  uitlo- 

moMI—     Wimiim  K.allMiil.iilll.  S    W  FYathrr 

I  nail  I  an.l  T    M.  Iliir.lv 
lM.OMi-.il.     Martln.lalr  Mllllkan     I'..        *«.-,  in  hi  • 

niatiiifa.lurlr.it    automililir.       y     \\t  Mini 

F.  X.  Martlmlal..  an.1  J.  X    Stii'.  . 
lM'i«»i-ii«    II..-   M«.li..ti    Motor  to.: 

ilrator      tv.ll    E     till-on,  Wllloim 

an.l  o   II  E«'lni 
IM.I.V..OH.--K.,,,   Motor   far   lo  .    »-..li«a>:  lo 

matiafartnn-  an.1  ..II  ,i,.t„..     |i.rrJ   j.  ||..rrr. 

I    l'.*l.r  Kmltl.  an.1  II    Hal|.)i  H.nlll, 

Inwa 

OklWHl      A    n.n    auto   .-.n,|gii.t    ha<   l»in  rorm.il 
I.I  I.-      »Hl  llia>.      E.    II.    S|alii|.|lu»    I.  |.ro<.!.Hnt 
an.l  r    r.  I^.ran.  it.-ii.-ral  nuiuav-r. 
Nun  x  fin     Tin    A'lam.  Alrinnil.  r  Auto  f..  ; 
lNa>      So  In.  or|...rnt..|  •  nam.. I 

Tllr    M'H.tr    Mf«.    tO        II   to  liullll 

rnlrrrta  anil  |>.rtalil.  Karaicra.  E.  I. 
ami  .  ll.rr- 


Krnlatckr 

I....  ......  r    r.|i,o,:„  A,iio,„..iii,    to  :   11  n.»i.  W. 

<;     Il...,ahi„mi     \i„    M..;h...    Iloi./I.la.n  ami 

llo.tt.-r  I'lll.Vrif 

l,.iii..ii.r    f.-ntral  tUrntf..:  $|.n»i..     a rr  J  K|. 

T-t liar.    l.or.-.-llo  .-^tae.-nlM-rif  ami  E    J  f.M.n-r 
lyil  l.l.l.K     III.     It. . I. In.. .o    Mix     <'.<  :    I1I...NMI:  to 

ti.fiiiiiriii  int.-    j«utonii.|>llr    a.-..-««.rl.-«,      John  f 

11. .Lin...,,  an.l  llot.rt  I*  Va-alian. 
Pin. .  *  it    K.<r.-uuin  Antoiiinlii),-  f  onitainf  ,  mm 

S    K    Eor.nian.  E    f    Ph.-lt,.  an.l  T    A.  Millar. 

Mnrylnnd 

HtLTiMoaii    Tin-  Auua|.ili.  tiaram- .  f ".  "Mi..  o«in 

K    Mil,  I,.  II  at,.!  fliirr.,  ..  A    It.-., r. Inn, if 
111.  tiv. ...r    Tlrr    Hat-«   f.,n,|.nn>:        ihhi.  Arthur 
V     M...I.T.    .',.r,.|.n    11     |...,„,l.,    an.l    W.  F 
K ,-is. |h-  1  Jom  • 

HU-hlaratn 

"*'«'•«     I' v  lan.t   .  o  :    »T-,  (««.  ;   d.  al.  r.      II.  n 

I--  ..-  i.n-1    llalpli  N  Marian, 
Una. .it     Cark.l-a     A„|„    f.„r„^    *    ll.-palr    r..  . 

»::  -•,«.     l..f„.M„.|  il.  J.„k.    EIr.ri..,,  E.  .I.,,i. 

«.i-l  Will,.,,,,    \  So.ut, 


li.no  .11 — Wuix.    H.-hairrr    fo       y-.1MI.INMl  ;    to  tnallll- 

tvtiir.'  it ii  iiiiioumjIiI!.-  ,-t.Kl.i.-  ln..u[..|  liy  Wit 
Hum  S.  I.utr.  r.  ll-oinliwDt  Warn  batik.  r.  arr  III 
.  I...I..I  inn., nit  tlir  M...-kl.ol.l..t« 
Il  C7  tot  I  W.  ti.  11  Hall  O..  ;  «i!.-..taiai .  ma  nulM.  l.ir.  r«' 
„.-.  :.|.  Tl.o.na.  W.  W.I..  II.  I  lia..  M.  II,.:)  in..! 
Ih.u   M     I '..  7UU1D. 

Ei  iM-  - 1 1  ii  ii  .1  Lr.  ui   lU.llaliar  fo;   »1i),immi.   to  tuakr 

radlittot.  ill.)  otbrr  nut* .tnololr  |«rt*. 
Nil  t.  — Stsli-    Motor    Salr.    fo  .    »:i.ll.  ...»(>  ;    to  ilral 

In  autouiolil  i  .  an.l  a.  •  .-...ir|o«  ,   ru.li]  In   »'l  inmi. 

tiooiit..    fori-ll,    J.    M     Vnnti    an.l    fliarlra  E. 

-A:  - 

Mlnnraula 

KT.  Pan, — Jltiov  Mil-.  Trato.lt  Co.:  »r..«NIO.  I'n-al 
ilr.it.  .1.  t;  War.l.ll:  v  I.  -  |.t.  .I.lrnl.  W  T. 
K.tlnv  ...rrlarr.  I»  l>.  Mut|,r.j.  tnaaur.r. 
J.    I..  K.-.,l«!l. 


Mlaa.iurl 


1-   W.  Ilaul.k.  Uiinufai 
W.  ami  Itrrtha  Haiil.k.. 


r?.: 

Au 


J.lt  rviMix  ClTT- 

»I.>..WMI.  |". 

itn-l  Cli*aU*. 

J..»tl»i...>    i'iiv-  MI.Mii.rl    an.l    T.-iaa    till  Co.; 
*!lhi.t   William   H     Arli-I.lt.  Emrrr 


Ja.n^.  A.  K.l.i|.  r 

II.T.  rl.  y  II.M.I-  Ttr.-  A  Kriwlr  C...  ; 
T.  Hy.  il.  j.  J.  liu  t     ll.a.lv  ami  II. 


TIi.- 


I.rlv.-  Motor  Cn  : 
i..|..r  .nr..  Tlo. . 
ty  a. i.l  H.  II.  toil- 


K»n.».  f. 

»ir. ... 

A.  Hautl IUt. 
Kin. i.   fin— Tim   Four  Wli. 
y*.iM...Mi  .    to    inauura-  tun- 
il.,rr  llltlnar..  II    A.  Ikioif 
n.«»l 

Ki»i>  fnv  -liriural  Auto  Srtvli-r  f.,  ;  »ti.iniii 
W  E.  S.  lirl.-la  r.  E  «  tinnlumi  an.l  J..I.I.  W. 
S..nt 

Kn.w  Cirt     Kan. ii.  flty  Auto  Part,  fo  li.«>. 

•MM.       lol.tavr    V      .N.  l.i,,,.    Otto    H     N.  Lot.  and 

farl  E  Klini.ton 
K»->a»a  I'm     Syrr.  tiy  Tra.  tor  fo  :  »!;.  imhi.  ti.-ortt. 
E.  III.  k.  r.  I-'   J    K«  y  an.l  t;..  r.-.   K    III. Art. 

Jo.nt-n  —  Tlir  H.rrr  Hn..k   Motor  A   Sal—  f» 

♦  1.-..IMMI.  t  E  S.  Iiwln.llrr.  John  I..  Krll.-r  ami 
Houiinl  A  Hull 

S7  L»t -i»  Hi. Uiunn  Whlttrn  Manuf art.irltic  i'ii  : 
tin  .MM.  ,  to  Itu.nilfu.  Inn-  II Ii. I  il.nl  III  |il. too 
tinif.  am!  otlirr  ailtntmililu-  anil  .-turln.-  hyvU 
an...  EMail,  f  llallniuu.  Htalil  A.  Wl.itt.n 
Mt.il  Kit.  i  I  li...rr. 

sr.  I^x-ta  Tlir  nV).  T.i.  Tin-  f..  .  fl-.-  iMin,  to  man 
ufnt  tiirr  tlrr.  and  n-l-alr  nutomoMli .  Janir.li 
ltr.  nn.iu,  John  IV  Tra. I.t 

St  1^..  i,  — Mil  Ko  lllm  L..  I  Co..  llall-ar 
Ei.-L.iiua.-   It  III.-  ;  »o.-..inmi.   to  manururtun.'  tltii 

look  fur  aoto  wlirt-l.  >l<  l.i.iqntalllr  rllll  tr|.- 
Frnnk  II.  Illlb-r  Jr.,  I'rr.  Maori...  II.  K.lin 
VI.-..  I'ri  .  and  Trra-.  :  I  lia.  I.  I'yu.-,  ry. 
I»t  la.tta  III.-  .National  Tin.  fo  .  » 1 1 I  to 
t.uin.tfa.-l.m.  aotomol.llr  tin-..  a....|-.»ortr.  rt.  . 
William  li.-l.t.  i!..ir«i-  W.  Ml  II.  nu<l  Adoliib 
s.-l»...lntr.  r, 

l*T     l,i,ii.     IT.r    Htrrlln    Tran.t«,rt    A    Aulo  Co.: 

♦  UVIMNI  Ja— I.  llaerlalrlD.  Illrhanl  Unlanck* 
ami  liu.tavr  Ki«-m.t. 

\trw  J«»rairy 

l«.v  lltii. in.  Mutual  llrr  A  llulilar  f'o  : 
llo.MNMi  to  niatit. 'a-  turr  tin-  and  ..llvrr  rul. 
I»r  ».««!.  E.  II.  I'latt. 
Ni:t.4«k  lla..l.r  H.1. .  f..  .  »:,.fMH>  to  .otiiluit  • 
(tinrral  ....In  liu.ln.-...  ti«i.  A.  Warrrn.  Jnwpll 
II  S'lmlianlt.  J  Milton  Htl.nMr.lt.  all  of 
Nrw.rk 

T.:»iti.n  Tlo-  Jltmy  Trai..|«irtatlo.i  c,  .  »J-..ftf>n 
No  lm  ..r|».ral.  r.  ban-  l»o  n  mainl. 

X«-«   lork  City 

Sltn  Y..KK  Citi  —  Atllo  Part.  Co  :  immi.  to  man 
nfailur.  autooiotill..  |«rl.  W  I'  K.-lly.  M. 
M  lllmoti.  A.  A.  IWllill.  iH.lh  of  44  Cninr 
.tr..-l 

Xtt«  V..KK  fnv  Itn.wn  Tnl»-  Pl.trll.alltic  Co.  ; 
J» *.i mm.  ;  to  uiiirkrt  tlir  Itrown  l'.-rr.-,-lltin  Till--, 
rt.  E  I..  Hmllli.  I.  E.  Smith,  t-.  H.  Arrrlll 
II. .1.1  Baii.r..rt.  Wur.vatt-r  Ma... 

Ma  Voiik  f .rt  — f rit.rlon  Tail  fo  :  fl.onn:  auto 

motiilr    ilvrrr     .-t.  .      E.    f.    Ktr-*.iW.    A  Ktrfc.w, 

1.  k I. ......    ill.'.  E    lTHtli  -in-... 

Nana    V»««    Ctrl    l  orn II.  I.l    K.alll.  nt    Whrrl    Co  : 

»4<Mi  .M)l>,     l„    ,n. Iiufu.  turr    .irlt.t    tal  I.  for 

tmrk.   autum.ilillra  and  otlirr  whl.-h.-a 

l.o    v.ro.lo     w.    II     Byrne.  Nonh 

llotrl  Aitlion. 
Naw   V..HK   fin     Kaal  7.1.1  Mrwl  f.aratfr  :  «I.OOO. 

M    M.  Ilayward.  F.  II   Knoaltoo.  E.  M.  H.yhn. 

K.4  Na.aail  «tr~t. 
NkW    VokK    fltt     Eititrra  Knlithl    Antomoiair  Co.; 

tz.TMi:  .Iral.-r     A.  J    I.,  Knl« 

B    f    Eu-itrr..   Jr  .    l-.'M  Hnr 

m.....l  Hill 

X«*  Y-llK  flit  — Fay  Motor  Fal.ru  Hu|.|ily  fo  : 
$ll». immi,  t..  tnanurai-titro  fitt.rl.-.  u.».l  on  an'.. 
tt.ol.llv.  V  M  Klntlairk.  C,  M.  IK..I.  T.  A.  I> 
Motlti.  ai:  of        William  atrovt. 

Naw   Y-iiik  fin     E..lrral  Oi^ratlnif  CoTtt  :  fll.tltni  : 
Iru.k  liu.lt......     M    I.    Hi-iron.  II.  A    Hay.,  II 

B     liklarol.  all  of   1411  W    Md  .tr.-.l. 

New  V-.aK  fill  Fifth  Arrnivr  Auto  Motion!  ;  $IV 
imhi.  A.  It  J.  II.  Iiucavrtlo  r.  Anna  ll.  ttutavrt 
nvr.  C.  II    Eurtainc.  I!M>  I'r.nv  attv.l,  Hr...Myi, 

Naw  Voi.k  Cm  A  W  llarrl.  C...  .  *•.•.-..«»•:  lul.rl 
.iitlm  oil.  and  irn-n..-..  |i  V.  Ill...«k.  Warnn 
HIX.  I..W,  II.  M    Simon,  all  or  41  Elm  >lnl 

Vttw     Y..»K     fit.     ll.ln.ll     A     Hot!,.,-..  finiMi; 
il.-iil.-r.     M    J    ll.lmll    Arnold   II. .tli......   E.  J 

Al.'ltl.    -'.ClM   W     IHl.t  atrrvt 

Nrw    \-r»K    fiTT     llotTman    Motor   far   i 'o  :  *tn 
■MM.     ,|..lrr      a     I.    Erl..||.rnr    II     II  MIM.r. 
M    J    N.  iiii.ntiii    I  I"  Xa.aan  .|r..  l. 


A.  J   I.,  Knia-nt.  It   f.  Eccr*. 

Vsn    Hpril.»   iltwl,  Hlrh 


NB1»  "tolIK  lltl  -lirlartlr.  »:..IHMI  E  IV  KofKM-. 
W    I!    Iti«.ni.-.  J.  C.  Holi-t.,  S40  M»dl«n  a" 

\Y.*U'\<.*K  f:r»     Motor  Elllltl.-.  Co      %■;:,.<»*>.  t. 

urv    d.rlr,-a    for    autoiuoh  ,l,a        I.  E_ 
II.    C.    Llimian.    II.    E     MiUar  Hi 

Nkw'y'xiIT'iti— MuHlllr  Wotni  Aim-  Corp.  ;  *1>X> 
IMKI  .   to  tnannfat  lun-  drlilwi  grar   for  autonao- 
lill.-a,      A.    W.    Clut..-.   J.    If    ItowUud,    A  I- 
Kull.  171K1  Broadway. 

Van  Voait  Ctrl— Carl  H  I'airv  Motor,  to  :  HOD, 
into  Carl  II,  l"air»..  IWMl  llrondway  .  II.  a 
Oary  and  A.  1.  Btyanl.  U.th  of  Ilr.m.t-aj 

Saw   Y"«K  t.'lTV    I'Druaiatl.  Hortng  Eoulpiwnt  Cto 
$.m.,.mm.i  ;  lu  lunniifarturr  pu.-u.uat!.  .prinfa  J 
|„    W.lirmann,   C    J    B.-n.l.-y.   II.   MriU-1.  311 

I.  1th  .tn.-l    W.  Now  York.  N  i 

Naw    Y..»K  cm     n..|-ulill.    Auto  l-alntlns  «o  ;  %2 
..on.     M"tn.   Ali«-r.    L    Conn.    Sam  Hvi.tuau. 
7>ir.  llartlvn  .tp-vt.  lirtdti. 

Ma  Y"iiK  cm— HMi-uod  Ar.iiw  Tail  A  T.-tirlnf 
Cur  Co.  ;  f  3.IMIO ;  n-iitlut  O.  I'vf  liliattvr.  P 
Hnrt.ii.t.  in.  K    llart-ii.t.-ln.  »'  s.ron,l  arvnor. 

Naw  Yuan  cm—  SlWoahrad  Bay  Vvl.alrom^  Corp. : 
$.-,  i ii m l ,  T.  J.  till!...  Ill.-I.ard  Itutlvr  ami  Kanlrl 
Ijoilt.  all  ..r  llupf.1  llltlu  .  lUHt  .iml  aod 
.1.1  ai.-tiuv.  llrtinti 

M.  Yoaa  CtTt  —  It  It  Htanl.y  Mf*.  Co.;  *lo.ia>0: 
to  manuf  a.  tun-  motor.  H.  II  Htanlvy  A  It 
Manlry.  I.    II    I'alm.r.  all  of  II  K.  4Slh  atrrrt 

Ni.m  V.'la  Citi-  Yiain.  Truly  llarattv.  »:i,IH«l  A 
II  Trant.r.  I.rarl  Efrua.  Ja..J.  Efro..  !»  E 
UiNth  Blr.i-t. 

New  York 

A  .on- Addlaon  Anto  Dua  Co  ;  SS.tHatl :  Irua  Un» 

rrom  Comllul  to  llornrll.  C.  A  llr.-w.tvr.  E 
C    Smith.  W    IC.  Park,  all  or  Addlaon 

EimiIiamton  TalM>r  CarlMin-t.-r  Co  :  fltHt.tHKt;  to 
iiianufii.'tur*-  rarlion-tvr.,  t;.  II.  Tibvr.  W.  I- 
Fonl.  A.  W    Ford,  ill!  of  Klturliamloo. 

Biio.iki.tx  Thr  Fanaiai.  Tln>  A  Huhta-r  Co.;  flS.- 
■  Htu      Eiobiiu.1  Xrwman.  William  Ja<  boa  aod 

II.  A.  Ihnr.  of  Ilruuklrn, 

III...KI.K     Tlf   Maoroot    Motor   Co  ;    »llM>,tMIO  A 

W.   Brhn-n..   Ilrnry   Montw,  of  Brooklyn,  and 

Jao.ili  H.  h.-fi-r,  of  Nvwark. 
lla..iM.i.t>    Htandiinl  Motor  Krnrlrv .  tio  ono  a 

IV   la-lhlDttrr.  o.   P.  Aturlid.  II.  M.  Ljandtfraff. 

1'ifl  WTlti  .trwt 
Hk.-.hi.iv    Watklna  mrvl  Oaratj.- ;  *:..imhi.  W« 

iMimria-.    Alir    Brrnatrln.   Holonion   Morrt.,  4.V4 

llamliartr  avrnn<r. 
Itiu-.KM  \  —  Witt.  nb.-rtf  A  llvlmtia:  l2.fMit> :  dvalvr 

B     Wlttvnlivrir.   W.   Wllt-ab<.r»,    Edw.  Ilrlmui. 

Ion  I  -In  wood  .trort. 
Iltn-IL..     Hi  trolt  Elr.trlr  Car  Co  :  tlO.OOO;  dralrr. 

c    E    Suit,  r    Il.  lrn   Hatrvr.  G    B.    Pratt.  3X1 

Cantrrbury  lload.  H«irhaatrr. 
II.  int..    H.  A  H    Drlttrerr        '■  IS. 000 :  rrotlnr, 

uVlltrrr.  vlr      E.!w     H|H-rry.   Ida  Hpvrrr.  CI*. 

H.-hornh.il,  ire  William  «trwt 
KlM.atoN  — Elatar    llnrafv;    »r..tHMJ.      J.    M.  Bar* 

hart,  c    E.  Snydvr.  M.  II    Hnymr.  77  oinno 


avfltuv, 

k  Km  ltrJ  l  a> — Fortuiu  Oiwratltif  Cotti 
tti  promntr  antomotill^  ra.  ln«t  W. 


I,  .... 


II     C     I  l.rhkr.  E 

nt.-niu.,  Iiroaa. 
Naw  B.m  tttaj  ■— Xvw  It.-  h. 
not)     W.   B    limy.  J. 


R.M-htri.    '.'l^OI  Hatluratr 


.ll!-taa 


thv  Utlv 


of  4H  E    Klna-.lirldrv  Koa.l.  Itp.ru 


Bo.  itaaTaat    Bi-ardaw-y  ilorallnv  :  f  lfi.rMat  ;  to  it.anu 
facl-jrv  tnoti-.r.      N,  A,  lu-ard*l.-y.  It.  E  tjora 
llor.  T   C.  Xlion 
Sihtvii  Smiana— Naratiaya  Mnt.M-  Carnlial  Aa.n  . 
$2.V¥I;    to   proin.nV   aillolnotil lr   ran-.       c  C 
Van  Il.oarn.  E    l>    Htarhu.  k.  W.  W  K.-lly 
Kra».  t  a»— Ontral  City  Taxi  A  Trurt.Hn  Co  »1 
IMM1      Wm.   H    Ilrap..r.    Er>-d.   Marti.  Ml.harl 
Iviiip,  VOo  Burnet  arvnia.. 
Mrmart-as    Ma.-     Mf».     Co.:     »:.O.fMMI:  autotnohlV 
luirt..     F    F.    MailM-ae.    E    E    Tllion.  B»a 
Wllva.  Wfk  Mapla  atrort. 
Hi«*.  mr- Hyr«.-u»r   Motor   Trati.lt   Co .  ;    »in  imx. 
latmTitjrr.    frrlxht,    tratxafvr.    tract'. rtatton  e* 
ra^      ITilllp  Manhvlm.   .Ivor*.-   A    Hmllh  Wll 
llam   II.   nia*rl,   4!Mt  Hoiitb  Halltl 


\rhraika 

I,l>  1     Ola».  Eran.    Aulo   Co.:  imhi       V  E 

Erana.  J.  B    C.laa.  ami  otlo-r. 
OM«m    Tlir    Con.um.r.-    Aut.iiH.l.llv    Hnofly  : 
I.-.O.M.,      llotxaUl   l>.   Trtwiii.    n.    E.    Ho.lth  and 
Wall....-  Troun 

\l,-r,  s  Miller.  Mll'nn  H  I.I.Ir.».too 
loH.ra-v  W.  it..-  ami  John  W  parkliur.t  hair 
nlr.1  art!.-!.-,  of  Inrorporatln,,  for  tli.  Ma.t... 
Salv.  Co.    to  .Ira I   In  autom.*.!!.-   In  Omaha 


Ohio 

AKaoi  -TIv  Akn.n  l.lory  Auto  c„  ;  tto  imhi  c 

F.  H-lin.-.. 

WaftRav  -Tin-  I'ark  IJ.rairv  Co  ;  $.*.  lHal  ;  auto  car 
act-  and  llnry  I  II  Prt.--,  John  A  Httrf.- 
ro.k.  E  Cilli.r,  P.  W,  Boylr  and  William  J 
Mr. I... 

Akbon  II.  A  Prloo  KuUM>r  fo  :  fl'iNai-  f 
miiko  rulil.r  artlrloa.  II.  A.  Prior.  E  E  S[r 
Halliard.  J.*n  llowk-y.  Mary  V  PrW  .„.] 
Maraant   M.  Halliard 

AKll.ii  Thv  INinrturvlr.a  Anto  Tlrv  Co  .  *lo»l 
fHin  l>  W.  AklatMlvr.  Charlr.  Ilrnipi.  Sanuv 
A    Mr-..nrr.  Wl  llam  Wotrlni  and  W   I,  Krll-r 

AK«oi  Thv  Huiiinilt  Wrldlnc  Cara»v  A  Ma.htir 
Co.;   IM.iMMt;   to  oiaTato  a  am!   a  11. 

"him-    .1   II     n,    lla.it,     J.    ,j.  ci.alfat.1 

Clarrllor    llrtkrr.    Cbarl.i    Elrll.-a    and     \  M 

I.l,  ■ 
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Written.  'Yozzi^ 
Sioiy  About  This 
Famous  Picture 

Your  stories  should  contain  about  100 
words,  may  be  written  by  anyone,  are 
to  be  imagination  not  literature,  and 
to  be  forwarded  to  the  Houk  Com- 
pany before  July  4th.  The  prize,  one 
full  set  of  five  Houk  wheels  with  hub*, 
will  be  awarded  for  the  story  which, 
in  the  opinion  of  the  judges,  best  de- 
scribes the  incident  the  picture  illus- 
trates. 

Here's  a  Sample  Just 
Received 

"The  Lieutenant  presents  his  re- 
spects and  desires  to  report  the  orders 
delayed  twenty-five  seconds  owing  to 
a  slight  activity  of  the  enemy 
near  the  river  and  to  the 
consequent  necessity  for 
changing  Monks." 


WIRE  WHEELS 

Wood  as  a  material  for  automobile  construc- 
tion has  become  obsolete  and  is  retained  in  the 
wheels  of  some  cars  only  because  the  car 
manufacturer  has  not  been  compelled  by  a 
discriminating  public  to  demand  a  more  ex- 
pensive and  safer  type  of  wheel. 

Write  for  an  interesting  booklet  which  con- 
tains the  information  you  should  have.  » 
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Cleveland  Public  Library 


The  New  Thorou  \hbrecT 


H'r  uri  thanking  i/rultrj  in  cat  or  /no  irrr..:  its. 
Mtij/>e  in  jour  locality.    H'ritt  m.  , 


Notice!!! 


to  1915 


Ford  Owners 

$15,000,000 

will  be  distributed  among  you 
on  August  1st,  1915 

How  are  you  going  to  spend  YOUR  SHARE? 

Why  not  the  Comfort  of  a  DISCO 
Ford  Starting  and  Lighting  System? 


Disco  simplest  installation 


ill 

mm 


75 


$^  2^  Complete 
F.  o.  b.  Detroit 


Write  today  for  this 
FREE  BOOKLET 


Starting; 


Disco  most  reliable  installation 

Made  in  Detroit  by 

Disco  Electric  Starter  Co. 

Detroit,  Michigan,  U.  S.  A. 
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New  York — Thursday,  June  17,  1915— Chicago 


Engineers  Off  on  Lake  Trip 

500  in  SAE.  Party  Leaving  Detroit  for  Sum- 
mer Session — Committee  Reports  and  Papers 


Member*  of  the  S.  A.  E.  party  boarding  the  Steamship  Noronic  for  thalr  wmmer  aeaalon  trip  to  Georgian  Bay 


DETROIT,  MICH.,  June  14— All  morning  the  members 
of  the  Society  of  Automobile  Engineers,  their  families 
and  friends,  have  been  entering  the  home  town  of  the 
automobile  industry  and,  with  the  lifting  of  the  gangplank 
of  the  steamship  Noronic  at  8  o'clock,  the  party  of  600  was 
put  under  way  for  their  4-day  cruise  on  Lake  Huron  and 
Georgian  Bay,  where  will  be  held  the  annual  summer  session 
of  the  Society. 

Hotel  Statler,  convention  headquarters,  presented  a  busy 
scene  all  morning.  At  shortly  after  8  o'clock  the  members 
of  the  party  of  the  Metropolitan  section,  numbering  fifty- 
seven,  arrived  on  a  special  section  of  the  Wolverine  from 
New  York.  They  were  accompanied  by  many  from  the 
Philadelphia  and  New  England  territories  and  were  met 
at  the  depot  by  the  Detroit  committee.  Shortly  after  the 
Indiana  delegation,  numbering  fifty,  put  in  its  appearance 


followed  by  numerous  arrivals  from  scattered  points.  Detroit 
itself  is  well  represented  on  the  trip. 

Among  those  taking  the  trip  are  President  and  Mrs.  W.  H. 
Van  Dervoort,  Mr.  and  Mrs.  J.  W.  Zimmerschied,  Mr.  and 
Mrs.  G.  W.  Dunham,  Mr.  and  Mrs.  Russell  Huff.  Mr.  and 
Mrs.  John  J.  Utz,  Mr.  and  Mrs.  E.  E.  Sweet,  Mr.  and  Mrs. 
H.  W.  Alden,  Mr.  and  Mrs.  G.  P.  Dorris,  Mr.  and  Mrs.  J.  S. 
Critchley  (England),  Mr.  and  Mrs.  Alfred  Reeves,  Mr.  and 
Mrs.  C.  B.  McKinley,  Mr.  and  Mrs.  C.  H.  Foster.  Among  the 
former  presidents  who  are  on  the  trip  are  Howard  Marmon, 
Howard  Coffin,  Henry  Souther  and  H.  W.  Alden. 

Important  progress  is  looked  forward  to  at  this  meeting 
and  men  of  importance  to  the  automobile  industry  are  on 
board  the  Noronic  to  discuss  the  broad  fields  covered  by  the 
papers  and  the  reports  of  the  standards  committee.  The  re- 
ports of  eleven  divisions  of  the  latter  are  expected  and  the 
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THE  AUTOMOBILE 


A  group  of  the  Metropolitan  taction  attired  In  thtlr  wh.tr  coata  which  lent  a  plctureaque  touch  to  the  embarcatlon 


representation  of  members  of  the  committee  is  sufficiently 
large  to  make  it  certain  that  a  big  advance  will  be  made.  The 
steps  taken  by  the  standards  committee  at  the  Spring  meet- 
ing in  this  city  will  also  be  acted  upon  by  the  society  as  a 
whole. 

500  in  Tarty 

Arrangements  for  handling  the  business  of  the  trip  have 
been  so  far  shown  to  be  complete.  The  Detroit  committee 
provided  automobiles  for  transporting  the  engineers  from  the 
incoming  trains  to  the  hotel  headquarters.  Those  who  had 
not  made  steamer  reservations  found  a  representative  of  the 
steamship  company  and  all  facilities  for  securing  quarters  on 
the  boat.  Registrations  were  made  on  the  boat  and  at  the 
time  of  sailing  over  450  had  signed  with  many  still  to  come. 

Even  before  the  gangplank  was  lifted  the  engineers  on 
board  were  preparing  for  the  business  meeting  which  is  to 
start  at  3  p.m.  today.  President  W.  H.  Van  Pervoort's  party 
was  among  the  early  arrivals  and  the  presidential  address 
was  about  to  be  given  as  the  \'oronic  gathered  headway  up 
the  Detroit  river. 

The  business  for  this  afternoon  calls  for  the  reading  of  the 
presidential  address,  treasurer's  report,  report  of  the  mem- 
bership committee  and  the  election  of  the  nominating  com- 
mittee officers,  together  with  any  other  business  matters  to  be 
discussed  before  the  professional  session.  The  papers  sched- 
uled for  this  afternoon  are  three  in  number,  covering  auto- 
mobile clutches,  by  W.  F.  Herst;  a  formula  for  comparing 
the  performances  of  automobiles,  by  C.  T.  Myers,  and  a  scien- 
tific method  for  testing  electric  vehicles,  by  T.  H.  Schoepf. 
This  in  connection  with  the  business  session  gives  a  busy 
afternoon  for  the  first  day.  The  complete  program  as  pub- 
lished in  Thk  Ai  tomohiu:  for  June  3,  page  1,000,  has  not 
been  altered,  with  the  exception  of  an  additional  paper  by 
A.  P.  Brush  on  scientific  chassis  design. 

Specifications  of  Steels 

Of  premier  importance  is  the  report  of  the  iron  and  steel 
division  to  l>e  made  by  chairman  K.  W.  Zimmerscheid,  metal- 
lurgist of  the  General  Motor*  Co.    This  contains  the  physical 


specifications  of  the  S.  A.  E.  carbon  Rteels  giving  tensile 
strength,  elastic  limit  reductions  of  area,  elongation  and  hard- 
ness of  S.  A.  E.  steels  No.  1020,  1025,  1035  and  1045  which 
are  carbon  steels  of  .20,  .25,  .35  and  .45  average  carbon  con- 
tent. In  addition  specifications  are  given  for  screw  stock 
steel  castings  and  some  of  the  alloy  steels  with  notes  on  their 
neat  treatment  and  use.  Along  with  the  complete  re- 
port on  the  physical  characteristics  of  the  steel,  com- 
plete notes  are  given  on  the  heat  treatment.  Accord- 
ing to  the  S.  A.  E.  Specifications,  eight  standard  carbon 
steels  are  recognized,  two  of  these  being  special,  for  screw 
stock  and  steel  castings.  In  addition  the  report  covers  five 
nickel  steels,  fifteen  chrome-nickel  steels,  seven  chromium 
steels,  two  silico-manganese  and  two  iron  casting  materials, 
one  for  the  gray  iron  and  another  for  malleable. 

Tests  of  Automobile  Steels 

Results  of  physical  tests  gi%'en  in  the  report  are  from 
standard  S.  A.  E.  test  pieces  and  have  been  obtained  on  speci- 
mens prepared  from  sections  common  in  automobile  use. 
Taken  altogether,  the  report  furnishes  highly  desirable  in- 
formation on  the  use  of  steels  for  ordinary  automobile  pur- 
poses together  with  the  proper  heat  treatments  for  these 
steels. 

Electric  Equipment  Progress 

Three  topics  for  discussion  are  being  submitted  by  chair- 
man A.  L.  Riker,  engineer  of  the  Locomobile  Co.  of  America 
for  the  electrical  equipment  division.  These  cover  the  stand- 
ard dimensions  on  bulb  basis,  sockets  and  plug  ends  for  the 
single-wire  system,  standard  tests  for  headlight  limitation, 
and  a  progress  report  on  the  standard  mounting  of  starting 
motors. 

The  proposed  standard  for  lamp  fittings  will  jjive  full 
dimensions  and  tolerances  and  the  headlight  illumination  sub. 
committee  is  proceeding  in  the  direction  of  recommending 
standard  tests  for  headlight  illumination  which  will  be  suit- 
able for  use  by  police  officials.  No  attempt  is  being  made  to 
develop  or  approve  any  particular  device  but  the  consider- 
ations are  the  distance  at  which  the  headlight  should  provide 
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illumination,  maximum  height  of  beams  from  the  ground 
and  the  control  of  the  light  from  the  seat. 

Two  Electric  Motor  Type* 

The  electric  vehicle  division,  through  chairman  Arthur  J. 
Slade,  is  recommending  two  classes  of  motors  for  use  on 
electric  vehicles,  one  designed  for  80  to  85-volt  operation  and 
the  other  of  from  60  to  66  volts;  a  standard  name  plate  has 
been  arranged  and  definite  numbers  of  cells  as  standard  but- 
tery equipment.  Progress  reports  are  also  being  made  by  this 
division  on  a  new  speed  and  mileage  rating  and  a  schedule 
covering  the  size  of  car  wiring  and  battery  assembly. 

Standards  for  Springs 

In  the  nature  of  a  review,  is  the  report  of  the  springs 
division  through  chairman  C.  W.  McKinley,  engineer  of  the 
Overland  company.  The  results  of  the  previous  1914  meet- 
ings are  brought  before  the  Society  in  considering  standard- 
ization of  master  leaf  lengths,  nomenclature  of  cantilever 
springs,  frame  brackets  nuts  for  spring  clips,  center  bolt 
nuts,  etc.  It  has  been  suggested  that  the  master  leaf  length 
increase  in  even  inches  from  26  as  a  minimum  up  to  66  as  a 
maximum,  but  the  committee  is  not  in  favor  of  this.  Canti- 
lever nomenclature  is  the  same  as  of  previous  reports  but  the 
division  recommends  that  the  tolerance  on  bush  eyes  of  leaf 
springs,  as  adopted  at  the  January,  1918,  meeting  of  the 
Society,  be  changed. 

Fan  Belt  Standards 

Eleven  subjects  are  touched  upon  by  the  miscellaneous 
division  in  the  report  made  by  Chairman,  J.  G.  L'tz,  consult- 
ing engineer  of  the  Perfection  Spring  Co.  Two  of  these  are 
matters  for  standardization  and  the  remainder  are  progress 
reports.  The  two  matters  for  standardization  are  fan  belt 
and  pulley  width  and  a  table  of  cotter  pin  sizes.  Progress 
reports  are  made  on  the  thickness  of  fan  belt,  width  of  piston 
rings  and  grooves,  speedometer  drive,  radiator  hose  and 
clamp,  screws  for  cowl  board  mountings,  thickness  of  brake 
and  clutch  facing  material,  location  of  engine,  chassis  and 
car  numbers,  limits  of  tolerance  on  S.  A.  E.  bolt  thread  and 
redrafting  of  standards  for  mechanically  driven  tire  pumps. 
The  division  also  reports  that  it  has  not  been  able  to  make 
progress  upon  standardizing  license  tags  or  upon  standards 
for  oil  and  gasoline. 


Left — George  W.   Dunham,  consulting  engineer.    Right — R.  McA. 
Lloyd,  consulting  engineer,  chairman  meetings  committee 


A  group  on  the  pier — Henry  Hees,  president  Hess  Steel  Co.. 
Schwarz  Spring  Co.  and  Heea-lvei  Corp.,  and  Henry  Souther, 
vice-prealdent  and  general  manager  Ferro  Machine  A  Foundry  Co.. 
a  paet  president  of  the  Society,  and  Walter  C.  Allen,  sale*  manager 
Bljur  Motor  Lighting  Co. 


On  the  fan  belt  and  pulley  widths,  four  sizes  are  recom- 
mended as  standard.  Namely,  3-4,  1,  1  1-4  and  1  1-2  inches. 
A  list  of  tolerances  for  each  of  these  sizes  is  also  given.  On 
the  cotter  pin  sizes,  forty-one  recommended  sizes  are  given 
to  take  the  place  of  250  to  300  now  in  use. 

Most  important  among  the  progress  reports  of  this  division, 
is  a  list  of  piston  ring  and  groove  widths  for  different  sizes 
of  pistons  for  2  to  7  inches  in  diameter.  There  is  also  a  sug- 
gested speedometer  drive  to  screw  into  the  side  of  the 
gearset. 

New  Carbureter  Sizes 

The  carbureter  fitting  division  under  chairman  Jerome  J. 
Aull,  mechanical  engineer  of  the  Lunkenheimer  Co.,  in  re- 
porting on  a  number  of  suggestions  brought  up  since  the 
adoption  of  a  standard  side-outlet  carbureter  at  the  last 
summer  meeting,  is  against  the  standardization  of  the  dimen- 
sion from  carbureter  centerline  to  face  of  flange  as  restrict- 
ing carbureter  design.  It  favors  the  two-bolt  vertical  flange 
for  all  sizes,  up  to  and  including  2  inches  and  the  four-bolt 
flange  for  sizes  above  2  inches.  It  recommends  the  standard- 
ization of  the  carbureter  air  heater  which  should  be  integral 
with  the  exhaust  manifold  casting.  Besides  this  the  division 
is  in  favor  of  standard  1-2-inch  and  5-8-inch  sizes. 

Size  and  Inflation  of  Tires 

T.  W.  Litchfield,  factory  manager  of  the  Goodyear  com- 
pany, in  his  paper  on  Size  and  Inflation  of  Pneumatic  Tires, 
declares  that  fully  33  per  cent,  of  all  automobiles  are  ove.- 
loaded  to  such  an  extent  that  serious  tire  trouble  and  expense 
are  inevitable,  and  that  at  the  present  time  only  a  small  per- 
centage of  American  cars  are  properly  tired  from  the  eco- 
nomical standpoint  of  the  car  purchaser.  Owing  to  too  small 
tires  which  must  be  inflated  to  a  high  pressure,  there  is  a 
relatively  poor  cushioning  condition,  and  the  source  of  motor 
troubles  and  general  breaking  down  of  car  are  traceable  to 
this  condition.  Car  owners  are  losing  many  millions  of  dol- 
lars per  year  because  tires  are  too  small  to  carry  the  loads 
placed  on  them.  Practically  30  per  cent,  more  tires  are  worn 
out  each  year  than  should  be  worn  out  if  they  were  of  the 
correct  size  and  carrying  the  proper  load. 

In  actual  practice  the  size  and  inflation  of  tires  should  be 
settled  by  each  individual  car.  Mr.  Litchfield  recommends 
carefully  weighing  cars  in  order  to  determine  the  proper  tire 
size.    To  get  the  actual  loud  on  each  tile  the  front  of  the  car 
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Scene  when  thr  Ncronlc  was  Just  about  to  caat  oft  with  the  S.  A.  E. 
party  going  on  board 


fully  loaded  must  be  weighed,  then  the  rear  similarly  weighed 
and  each  weight  should  be  divided  by  two,  thus  getting  the 
load  on  each  tire. 

Both  the  car  manufacturers  and  tire  manufacturers  are  to 
blame  for  existing  tire  conditions.  Mr.  Litchfield  does  not 
favor  too  small  a  tire  with  too  high  an  inflation  but  rather  a 
larger  tire  with  the  proper  inflation  for  the  load.  Distortion 
is  one  of  the  great  causes  of  tire  difficulties  and  there  are 
two  general  aspects  of  this,  first  the  flexing  of  the  tire  car- 
cass and  second  the  surface  motion  of  the  tread.  It  ran  be 
accepted  as  a  law  that  the  wear  of  a  tire  in  cents  per  mile 
varies  at  least  as  the  square  of  the  load.  In  other  words,  if 
you  increase  the  load  nn  a  tire  10  per  cent.,  keeping  inflation 
and  other  things  the  same,  the  average  life  of  a  tire  will  be 
at  least  17  per  cent,  less  for  ordinary  sizes.  The  wear  on  a 
tire  is  often  found  to  vary  more  than  as  the  square  of  the  load 
but  never  less. 

Mr.  Litchfield  lays  down  three  laws  governing  tires: 

1  -  I'nilrr  Riven  condition*  of  operation  the  total  running  «MM 
for  H  Riven  lund  l«  Independent  of  the  site  of  lire  used  pruvid- 
InR  the  Inflation  pressure  Is  so  regulated  ns  to  keep  the  per- 
centage of  deflection  a  constant. 

I — If  the  Im-m  i-undltlons  for  currying  a  given  load  are  nlitnlned  at 
a  certain  percentage  of  deflection  the  l(e*t  rondltUm*  fur  ;tny 
load  on  the  S'ime  tires  will  he  ohtnlnrd  at  the  same  deflection. 

3 — There  Is  a  certain  fixed  percentage  of  deflection  corresponding 
to  general  heat  results  which  may  he  nppltrd  In  all  tires  alike. 

Military  Truck  Design 

Four  requirements  for  a  satisfactory  design  of  military 
truck,  according  to  Jerry  W.  De  Cou,  factory  manager  for  the 
Jeffery  Co.,  are:  1,  good  clearance;  2,  strong  hook  in  front 
and  rear  for  towing;  3,  sprags  and  four  quickly  applied  non- 
skid  chains.  These  are  the  four  essentials  as  determined  by 
experience  at  the  front  and  do  nut  take  into  consideration  the 
questions  of  chassis  design.  Mr.  Dc  Cou  describes  the  Jeffery 
four-wheel  design  of  truck,  picking  out  many  features  that 
make  it  best  suited  for  military  uses,  such  as:  There  are 
front  and  rear  steering  connections  which  are  alike;  the  four 
main  springs  are  alike;  driving  and  steering  are  through  four 
wheels;  every  important  adjustment  can  be  made  without 
disassembling;  having  the  truck  reversible,  with  the  same 
speed  as  forward,  specially  adapts  it  for  use  in  the  firing 
zone;  and  the  automatic  locking  differentials  which  put  the 
power  into  any  wheel  or  wheels  insures  traction  where  such  is 
not  possible  without  these  differentials.  There  are  two  of 
these  differentials,  one  in  the  front  power  axle,  and  one  in 
the  rear.    The  axle  is  such  that  none  of  the  road  wheels  of 


the  truck  can  lag  in  speed  behind  the  motor.  The  two  outer- 
most wheels  can  overrun  the  inner  ones  in  turning  a  corner, 
but  as  soon  as  any  wheel  tends  to  lag  behind  the  motor  the 
differential  locks  automatically  and  the  axle  driving  shaft  ia 
virtually  solid  from  wheel  to  wheel. 

Aluminum  Alloy  Pistons 

Eugene  Cruenewald,  engineer  of  the  Moline  Co.,  in  his 
paper  on  aluminum  alloy  pistons,  reviews  the  situation  its  it 
stands  at  present,  and  points  out  that  the  addition  of  a  small 
percentage  of  magnesium  to  the  aluminum  has  resulted  in 
the  production  of  sounder  piston  castings,  with  better 
physical  qualities.  The  tensile  strength  of  the  light-metal 
alloy  is  about  the  same  as  the  average  cast  iron  piston ;  that 
the  head  should  be  1-32  to  1-16-inch  heavier  or  else  reinforced 
by  ribs.  The  question  of  clearance  is  pointed  out  as  par- 
ticularly important  due  to  the  different  co-efflcient  of  expan- 
sion from  cast  iron,  and  uccording  to  the  author,  between  .003 
and  .004  more  clearance  than  in  cast  iron  practice  must  be 
I  Unwed.  Among  the  advantages  of  aluminum  are  the  free- 
dom from  carbon,  less  vibration,  good  wearing  qualities  and 
freedom  from  loose  bearings.  The  disadvantages  are  great 
clearance  necessary  and  the  consequent  light  piston  slap  for 
the  first  few  explosions.  Commercially,  aluminum  alloy  pis- 
tons are  now  produced  at  a  cost  slightly  in  excess  of  cast  iron. 

Factors  in  Spring  Design 

C.  H.  Gleason,  designing  engineer  of  the  Kalamazoo  Spring 
and  Axle  Co.,  in  a  paper  on  spring  design  mentions  four 
points  as  basicly  affecting  spring  design.  These  are,  weight  of 
car,  load  to  be  carried,  speed  at  which  the  car  is  to  run  and 
wheelbase.  The  worst  possible  conditions  under  which  the  car 
will  be  operated  must  be  considered  and  the  spring  suspension 
designed  accordingly. 

Speaking  of  the  reaction  of  a  spring,  Mr.  Gleason  believes 
this  will  be  determined  largely  by  the  length  and  the  shape. 
The  camber  is  of  great  effect  in  that  an  excessive  camber 
gives  a  sharp  reaction  whereas  a  flat  spring  is  lazy  in  its 
action.  Friction  between  the  plates  and  the  proportions  of 
the  spring  has  its  effect  on  the  action. 

Mr.  Gleason  holds  that  a  semi-elliptic  spring  is  at  its 
greatest  efficiency  when  the  centerbolt  is  on  center.  Care 
must  be  given  not  to  affect  the  bolts  too  much  on  front 
springs,  for  although  road  shocks  are  better  endured  the 
efficiency  of  the  spring  action  is  impaired.  In  three-quarter 
elliptica  the  front  portion  should  have  a  deflection  equal  to 
that  of  the  combined  two  rear  parts.  Some  other  aphorisms 
in  the  paper  are: 

A  spring  is  at  its  best  when  it  is  horizontal  and  its  master 
leaf  is  straight. 

Nothing  is  gained  by  using  o  narrow  spring. 

When  a  spring  is  used  as  a  driving  member  it  is  desirable 
to  compromise  a  little  in  the  deflection. 

The  spring  should  not  be  decided  after  the  axle  and  frame 
have  been  determined,  but  should  be  selected  first. 

Spiral  Type  Bevel  Geara 

A.  L.  Stewart,  of  the  Gleason  company,  large  gear  manu- 
facturers, in  speaking  of  the  spiral-type  bevel  gears  says  they 
are  more  efficient  than  worm  drive  and  equally  as  quiet.  In  a 
recent  test  of  two  electric  cars,  one  with  a  worm-drive  axle 
and  the  other  with  a  spiral-type  bevel,  the  worm-drive  ran  72 
miles  on  a  charge,  and  the  spiral-bevel  type  95  miles.  Both 
cars  were  alike.  The  essential  feature  of  the  spiral-type 
bevel  is  that  the  tooth  is  curved,  whereas  in  the  conventional 
bevel-gear  it  is  straight.  There  are  many  advantages  of  the 
spiral-type  bevel.  One  is  that  you  can  use  a  higher  gear 
ratio  than  with  a  straight  bevel.  In  straight-tooth  bevels 
4  1-2  to  1  ratios  have  been  the  dividing  line  between  quiet 
and  noisy  rear  axles,  whereas  with  the  spiral-type  bevel, 
ratios  of  5  or  6  to  1  give  satisfactory  service.  The  spiral- 
bevel  is  quiet,  which  is  due  to  the  overlapping  of  the  teeth.  A 
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great  advantage  of  the  spiral-type  bevel  is  the  endwise  ad- 
justment of  the  pinion,  which  is  possible  without  reducing 
materially  the  amount  of  bearings  or  introducing  noise.  The 
spiral-bevel  type  is  a  stronger  gear  than  the  straight-bevel, 
notwithstanding  the  fact  that  the  total  load  on  the  tooth  of 
the  spiral-bevel  is  15  per  cent,  greater  than  on  the  straight 
tooth.  To  offset  this  extra  load  the  spiral-type  gear  has  more 
teeth  in  contact  at  all  times  than  the  straight  tooth  gear,  and 
so  the  load  is  distributed  with  the  net  result  that  there  is  less 
load  on  each  tooth  of  the  spiral-bevel  than  there  is  on  the  con- 
ventional straight  bevel. 

Pressed  Steel  Wheel* 

According  to  Orrel  A.  Parker,  manager  of  the  Wheel  De- 
partment of  the  Hydraulic  Pressed  Steel  Co.,  in  his  paper  on 
Pressed  Steel  Wheels  for  Passenger  Cars,  it  is  possible  to 
make  a  pressed  steel  wheel  weighing  only  53  per  cent, 
of  the  usual  wood  wheel  and  yet  have  the  steel  wheels 
slightly  stronger.  His  paper  is  based  on  a  series  of  sixty 
tests  extending  over  4  months  and  made  by  the  Case  School 
of  Applied  Science,  Cleveland.  In  these  tests  the  pressed 
steel  wheel  manufactured  by  Mr.  Parker  was  tested  against 
wood  wheels  of  other  makes.  The  following  are  some  of  the 
results:  Testa  of  36  by  4  1-2  inch  steel  and  wood  wheels 
showed  ii  higher  deflection  of  the  wood  wheels  than  the  steel. 
The  steel  wheels  are  lighter  than  wood  in  that  they  are  made 
without  felloes,  the  rim  of  which  carries  the  tire  attaching 
direct  to  the  wheel  spoke. 

Different  Tractor  Types 

Frank  H.  Trego,  Chief  Engineer  of  the  Knox  company,  in 
his  paper  on  road  tractors,  divides  this  type  of  vehicle  into 
three  broad  classes;  first,  the  pure  tractor  vehicle  designed 
primarily  for  pulling  and  used  frequently  for  pulling  ploughs, 
threshing  machines  and  road  building  machinery.  They  are 
slow  moving  vehicles,  and  only  for  extremely  heavy  hauling. 
The  second  type,  is  a  four-wheel,  power-driven,  vehicle  of 
short  wheelbase,  constructed  to  support  the  front  end  of  a 
two-wheel  trailer.    This  may  be  called  a  semi-truck.  The 


third  is  one  in  which  the  frame  supporting  the  mechanism 
seats  and  steering  devices  is  not  extended  to  the  rear  for 
the  support  of  the  front  of  a  two-wheel  trailer,  but  has  this 
trailer,  supported  on  an  independent  axle  with  independent 
springs  and  fifth  wheel. 

It  is  with  the  third  type  of  construction  and  its  merit  that 
Mr.  Trego  deals.  The  advantages  for  this  are  the  possibil- 
ities of  using  light-weight  springs,  a  firm  support  for  the 
front  end  of  the  trailer,  a  shock  absorbing  device  for  starting 
and  stopping  loads,  by  the  use  of  the  cantilever  springs  for 
the  support,  and  easy  riding.  Generally,  Mr.  Trego  believes 
the  truck  tractor  to  have  advantages  over  a  truck  because  the 
bulk  of  the  pay-load  rolls  on  steel  tires  instead  of  rubber, 
the  weight  is  spread  over  three  axles,  the  radius  of  turning 
is  shorter  and  it  is  possible  to  keep  several  varieties  of  bodies 
going  at  the  same  time.  On  going  over  figures,  for  draw-bar 
pull,  Mr.  Trego  estimates  that  the  limit  to  the  pulling  power 
of  rubber  for  a  given  surface  can  be  reached  in  actual  prac- 
tice and  at  the  point  which  must  be  given  consideration. 

Clutches  Save  Tires 

A  bad  clutch,  carelessly  operated,  will  reduce  the  life  of  the 
rear  tires  frcm  20  to  25  per  cent,  according  to  the  paper  by 
W.  K.  Herst,  factory  manager  of  the  Brown-Lipe  Gear  Co., 
entitled  Automobile  Clutches.  The  clutch  should  not  be  of 
too  great  capacity,  should  release  quickly  and  it  is  advisable 
to  fit  some  type  of  clutch  brake  to  facilitate  gear  changing. 

Mr.  Herst  divides  clutches  broadly  into  two  types,  cone  and 
disk.  With  the  cone  clutch  the  angle  should  be  somewhere 
between  9  and  12.5  degrees,  with  the  latter  preferred,  as  it 
prevents  trouble  in  releasing.  The  leather  should  be  the  best 
obtainable  and  should  be  frequently  treated  with  neatsfoot 
oil  to  keep  it  soft.  If  asbestos  fabric  is  used  it  should  be 
soft  and  thoroughly  carbonized. 

In  speaking  of  the  disk  type  Mr.  Herst  believes  the  steel- 
to-steel  type  to  be  superior  to  the  steel-against-phosphor- 
hronze  ones  as  the  former  have  been  giving  better  satisfac- 
tion. Proper  oiling  is  the  greatest  requirement  with  a  clutch 
of  this  design  to  prevent  it  from  overheating. 


Earl  Cooper,  in  Stutz,  Makes  109.2  m.p.h,  on  Chicago  Speedway 


The  three  Stutz  cart  driven  by  Earl  Cooper,  Howard  Wilcox  and  Gil  Anderson  on  the  new  Chicago  speedway.  Bealdea  covering  a  lap 
of  2  miles  at  an  average  of  109.2  m.p.h.,  Cooper  averaged  106.19  m.p.h.  for  a  20- mile  stretch.  After  thla  demonstration  Cooper  prophesied 
that  the  500-mlle  race  to  be  held  on  Saturday  will  be  won  In  5  hours. 
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$200,000,000  for  Kansas  Farmers- 
Car  Sales  Boom 


Market  Growing  in  Grain  States  of  the  Mississippi  Valley 
— Registrations  Gain  Rapidly  in  Rural  Districts — Kansas 
Gains  442  Per  Cent,  in  5  Years—Jitneys  Are  Flourishing 


KANSAS  CITY,  MO.,  May  31  — With  the  wheat  harvest 
in  Kansas  almost  ready  to  begin  it  looks  as  if  the 
winter  wheat  states  were  going  to  repeat  the  per- 
formance of  last  year  and  roll  up  another  tremendous  ready 
money  crop.  The  Turkish  forts  still  hold  at  this  writing  and 
if  they  should  fall,  it  is  believed  by  grain  men  generally  that 
the  price  of  wheat  would  be  very  little  affected  by  the 
opening  of  the  Dardanelles  to  Russian  grain.  There  might 
come  a  quick  drop  as  was  the  case  at 
the  beginning  of  the  attack  but  the 
grain  men  believe  it  would  go  back  up 
again. 

Cash  wheat  is  worth  today  on  the 
farms  $1.30  to  $1.40  and  the  farmers 
who  are  still  supplying  wheat  to  the 
mills  of  the  western  states  are  getting 
that  for  it.  However,  there  is  very 
little  wheat  left  on  the  farms  now.  The 
mills  have  enough  to  run  them  until  the 
new  crop  comes  in.  And  if  any  farmer 
is  worried  about  the  price  of  wheat  he 
can  sell  at  from  $1  to  $1.10  a  bushel  on 
future  delivery. 

The  first  estimate  of  the  new  wheat 
crop  which  Kansas  will  begin  to  harvest 
the  middle  of  June  has  just  been  made. 

There  have  been  estimates  on  acreage  before,  but  the  esti- 
mate made  May  24  from  a  close  observation  of  the  wheat  in 
the  fields  shows  Kansas  will  produce  136,000,000  bushels  of 
wheat.  This  is  40  per  cent,  larger  than  any  previous  crop 
except  last  year  when  Kansas  produced  the  greatest  crop 
in  its  history  and  sold  it  at  the  greatest  price.  180,000,000 
bushels  at  from  'JO  cents  to  $1.48.  The  average  wheat  crop 
in  Kansas  is  70,000,000  bushels.  With  wheat  at  war  prices, 
Kansas  will  get  for  the  crop  this  year  close  to  $200,000,000 
in  cash  that  will  come  in  from  Europe  and  the  eastern  states. 

Just  imagine  $200,000,000  brought  into  a  state  to  buy  what 
the  farmer  likes.  And  there  is  Kansas  with  its  $15,000,000 
alfalfa  crop  coming  fine  and  all  its  cattle  and  hogs.  Of 
course,  Kansas  is  the  greatest  of  the  winter  wheat  states. 
Nebraska  will  produce  this  year,  however,  close  to  liO.000.000 
bushels  of  winter  wheat  and  Missouri  will  produce  40,000,000 
bushels.  Oklahoma  will  produce  the  greatest  crop  of  its  his- 
tory, estimated  this  year  at  B0.000.000  bushels.  So,  making 
a  broad  estimate,  Kansas,  Nebraska,  Oklahoma  and  Missouri, 
the  "big  four"  of  the  winter  wheat  states,  should  produce 
this  summer  close  to  300,000,000  bushels  of  wheat— 21H1.- 
000.000  bushels  to  be  exact.  And  at  $1.50  prices,  which  may 
be  expected  if  the  war  continues,  it  means  that  the  South- 
west will  have  cash  money  crops  by  July  that  will  amount 
to  J45O.OO0.O0O.  which  ought  to  be  good  news  to  the  motor 
manufacturers. 

The  rains  the  middle  of  May.  which  produced  4  inches  of 
water  in  3  days  over  all  the  grain  states,  insured  the  wheat 
crop.    No  more  rains  before  the  harvest  will  be  necessary. 


CTlun  i»  the  thli.l  of  a  »crle«  of 
monthly  iii.lu«trlM  r.vli-wn  cm  condi- 
tion.* In  the  Southwell. -rn  territory  em- 
I  rn.'in*.*  1*11,  li  yt.it.1*  ;i.s  K.m.t.L!*,  Mm- 
Minn,  N.-tir.iMk.i  .nul  ( iklahnnni,  which 
.  nFii|>ri*v  ;ui  important  •.rcllon  of  the 
Mis.-iw'-ppi  VriUry,  out*  of  the  •ffr.-.iUnl 
Ki  um-i>ro<liK-ljiK  rcKioiii*  In  the  world. 

CHiKliT  Kr;mi  print,  ai-.il  iiti  unpre- 
> .  •  I r > t •  I  .l.tuaml  for  hor».  »  uti<l  mui.i 
Tor   Dip  Ktirop.Mii   urmie..  render  tills 

l.  Clou  p..l  II,  ul.il  IV  |lH|N>lt.itit    )•    .n  ,111- 

lomol.il,    .iii.I   motor   inn*   market   i» t 


The  chinch  bugs  and  the  Hessian  fly  which  have  done  < 
erable  damage  were  killed  by  the  deluge  of  water. 

Reports  from  the  spring  wheat  states  are  equally  encour- 
aging. The  "big  three,"  North  Dakota,  South  Dakota  and 
Minnesota,  report  good  growth  and  while  the  crop,  of  course, 
will  not  mature  until  much  later  than  the  winter  wheat,  there 
is  every  reason  to  look  for  a  big  crop  on  account  both  of  the 
and  the  spring  rains.  Nebraska  of  late  years  has 
become  almost  entirely  a  winter  wheat 
state,  but  this  year  it  will  have  the 
usual  amount  of  spring  wheat.  The 
outlook  in  the  spring  ' 
on  the  acreage  is: 


tin'  |ir..wnt  lime 

II Thr  author  i»  one  of  thr  mo*t  w  i.lelv 
recognized  authoritit-*i  in  thin  trmtory, 
havimc  watched  the  proier,-**  of  thec 
states  for  u.in  while  in  daily  con- 
tun  »llh  their  leadline  nil  uncial  and 
tn.lujitrlul  movement*. 


Noil);  Dakota 
South  le.kola 


Nrlir.ixku 
'I'   l  ,] 


KST1MATKII  KSTI.MATKH 

ACKEAUK  BISHKUS 

...  vmiu.oi)  i20.ooo.oo.. 

...   3.7  5".   «".'  >•»>.  > 

-  ■  ■  «.r.i>».  i       or..  i.o. .0 

■  ■       3n.|.  J  fl.nou, 00,1 


.  .  .  .  IC.550.O0O  251.000,000 

This  makes  251,000,000  bushels  of 
wheat  in  the  spring  wheat  states,  worth 
at  estimated  war  prices,  $.'175,000,000. 
That  gives,  approximately,  $825,000,000 
in  the  spring  and  winter  wheat  states 
in  cash  for  the  1915  crop  and  all  cash 
to   come    from   outside    those  states! 
Corn  in  the  corn  belt  of  the  western  Btates  is  in  good  shape, 
the  rains  having  given  much  moisture.    Here  is  a  brief  table 
that  gives  an  estimate  of  what  may  be  expected  from  a  nor- 
mal corn  crop  in  the  big  corn  states  of  the  West: 


l.'H  SHORT  1'ltol' 


XOKMAI,  <m  >P 

.  Ssy.HOrl.oilrt   -i. hi,. too  oon 

.  liii.iiiin.ni.i)   I7n.000.00fl 

.  1  r,v, nil. (,..'.<!   2lM>..).....il.oi 

.  175.0fl. >, 1)00   2oo  ii.ii>  >n.i. 

n. .i.nil   1  ..o.n. ....... it. 


stati: 

lown   . 

Kans.m   

M  isnoijri  ........ 

N.'1-r.t.-.k.i   

i.klahoina   

Total   sx«.««o.OOO   ,i,O.S.OOo7o»C 

A  total  of  1,000,000,000  bushels  that  will  average  in  price 
anywhere  from  50  to  75  cents,  a  total  of  from  $500,000,000  to 
$750,000,000.  Wars  do  not  usually  affect  greutly  the  price 
of  corn. 

The  other  field  crops  in  the  Southwest  and  Central  West- 
ern states  are  doing  well.  Oats  and  all  other  small  grain 
have  had  plenty  of  moisture. 

442  per  Cent.  Car  Increase 

The  grHin  states  of  the  Mississippi  Valley  may  all  be 
judged  from  the  condition  of  Kansas,  which  raised  nearly 
half  of  the  winter  wheat  in  the  western  states.  It  is  of 
unusual  interest  to  note  the  way  in  which  automobile  sales 
have  increased  in  Kansas,  which  represents  probably  more 
than  any  other  slate,  the  farmer  himself.  Since  1910  the 
increase  of  motor  cars  in  the  state  has  been  442  per  cent.  The 
increase  for  the  whole  United  States  has  been  in  the  same 
period  240  per  cent.  Of  the  states  that  have  20,000  cars  in 
Kansas's  percentage  of  increase  has  been  exceeded  bv 
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only  ohe  state,  Minnesota,  great  in  spring  wheat  and  dairy 
products. 

This  increase  by  years  from  1910  shows: 

March.  1!»1<>        

Match,  mi   i.n.. 

March.    |»l2    .   1S.625  

March,   ms     24.791   8,1-5* 

i*n.   1.  ll'M  34,945  

Jan.  I,  L»ll  IM&<  IM0I 

To  these  figures  may  be  added  an  increase  of  -2,000  cars 

since  that  time.    A  list  of  cars   in   Kansas  gathered  from 

various  counties  on  March  15  showed  some  interesting  figures 

on  the  distribution  of  the  various  makes  as  follows: 

Wcti    311 

Knt    2»1 

I   H,  C   2"3 

Hrunh    2.r.S 


  111.411 

-   :.,410 

overL.ml    3,'«v7 

Stuih-bakrr      .  .    ,   3.:is2 

H.o    2,246 

M:ixwi'l|    2,1  Ml 

Cadillac    77s 

i  'li.ilmcrH   . 

Mitchell   

Auhurn   
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H  mlNon  

<  > >klaiul   

Jackaofl  .  

Regal   


K  C.  H, 


732 
720 
f.71 
«iSS 
«2J 

Kit:. 

517 
Jv. 


I.  ■ 
I  ] 

1"7 

I  III 

I'- 
ll).-. 

1  <»3 

Miwrllatirou»   ...........  4,:.i.n 

Ti.t.il   M.  > 


While  .... 
OMsllliihlle 
llvclell 

Cole   

1  .;t  miImtI 


The  figures  given  herewith  represent  the  total  of  each  dif- 
ferent make  except  where  the  cars  registered  a  total  of  less 
than  10(1  and  they  are  included  in  miscellaneous.  There  are 
'lf>'-l  different  makes  in  the  state  and  :!20  have  less  than  100 
in  use. 

The  survey  of  the  car  users  in  Kansas  serves  as  a  lesson 
in  what  the  furmer  means  to  the  motor  car  industry.  Kan- 
sas has  only  one  large  city,  Kansas  City,  and  that  city 
has  less  than  100,000  population.  The  other  cities  of  the 
state  are  county  seat  towns  mostly  running  from  1,000  to 
5,000  population.  There  are  two  or  three  exceptions,  Topeka, 
Leavenworth,  Wichita,  Atchison  and  Hutchinson,  but  with 
the  exception  of  Topeka  all  represent  the  farmer  and  all 
live  from  the  farmer's  products.  It  is  interesting  to  note 
that  a  survey  of  the  industry  in  the  state  shows  that  where 
the  towns  are  smallest  the  number  of  persons  per  car  is  like- 
wise smallest. 

Pawnee  county  in  the  central  part  of  the  state,  where 
wheat  rules,  hag  547  cars  with  an  average  of  only  fourteen 
persons  per  car.  Almost  as  good  a  showing  is  made  in  Ed- 
wards and  Lincoln  counties  with  an  average  of  fifteen  per- 
sons per  car  each.  Such  thickly  settled  counties  as  Barton 
and  Reno  show  averages  of  twenty-two  persons  per  car  eoch. 
And  in  Barton  county  are  several  small  towns  and  in  Reno 
the  town  of  Hutchinson  with  a  population  of  16,000. 

75,000  Cam  for  Kansas 

The  writer  is  able  to  give  the  figures  of  every  county  in 
the  state  with  the  number  of  cars  and  the  number  of  persons 
per  car,  also  showing  the  remarkable  way  in  which  the  av- 
erage of  persons  per  car  is  going  down.  The  moral,  of  course, 
is  that  where  there  are  twenty-two  persons  per  car  in  a 
county  filled  up  with  average  sized  farms,  some  small  towns 
and  a  city  the  size  of  Hutchinson,  every  other  county  in  the 
state,  barring  possibly  the  counties  with  towns  of  more  than 
50,000  can  be  made  to  have  as  low  a  percentage.  This  means 
that  Kansas,  with  a  population  in  1914  of  1,1)72,100  could  be 
showing  the  use  of  75,000  cars  without  difficulty,  and  if  the 
lowest  percentage  of  any  county  in  Kansas  were  reached 
over  the  entire  state,  the  number  of  cars  in  used  would  be 
111,474,  more  than  twice  as  many  as  arc  in  use  at  present. 

And  is  there  any  reason  why  a  rich  Kansas  county  should 
not  have  as  few  persons  per  car  as  a  county  that  is  poorer  in 
wealth,  which  is  the  case  in  a  third  of  the  105  counties  of 
the  state? 

Kansas  City,  third  as  a  distributing  center  for  motor  cars, 
is  sold  out.  Branch  houses  and  agencies  for  territory  ex- 
tending over  the  Southwest  have  cleaned  up  2  months  before 
the  1916  product  is  expected.    A  committee  of  three  man- 


of  Kansas  City  motor  houses  went  with  the  Kansas 
City  Commercial  Club  a  few  days  ago  on  a  trade  extension 
trip  through  Kansas  and  Oklahoma.  They  made  diligent  in- 
quiry in  every  town  they  visited  regarding  the  sale  of  1915 
cars  and  the  outlook  for  the  next  year  and  when  they  had 
completed  half  of  the  trip  they  sent  this  telegram  to  E.  E. 
Peake,  secretary  of  the  Kansas  City  Motor  Car  Dealers' 
Assn.: 

With  the  trade  trip  of  the  Commercial  Club  half  over, 
the  opinion  is  universally  expressed  that  this  will  be  a  record 
year.  Conditions  all  along  the  route  back  up  the  optimistic 
prophecy  that  automobile  sales  will  be  simply  enormous  and 
will  tax  the  capacity  of  all  the  factories  to  supply  the  demand. 

J.  F.  Martin,  Kansas  City  Buick  Branch  Manager. 

A.  F.  Norton,  J.  I.  Case  T.  M.  Co. 

C.  W.  ScARRirr.  Bond  Motor  Co. 

Ford  Delivers  1.000— Turns  Down  2.000 

And  this  expresses  the  opinion  of  all  the  representatives 
of  the  automobile  manufacturers  in  Kansas  City.  If  one 
wanted  to  buy  a  new  car  in  Kansas  City  today  he  would  have 
to  go  to  half  the  dealers  in  town  before  he  could  find  a  car. 
Probably  there  are  not  to  exceed  a  dozen  new  machines  in 
town.  The  Ford  company,  which  has  an  assembling  plant  in 
Kansas  City,  delivered  1,000  cars  in  Kansas  and  western 
Missouri  last  month,  and  had  to  turn  down  2,000  orders  for 
delivery  within  that  time.  The  Ford  plant,  as  a  result  of  the 
heavy  demand  from  the  grain  states  territory,  has  announced 
the  immediate  beginning  of  work  on  an  addition  to  the 
plant  here  in  Sheffield,  a  suburb  of  Kansas  City,  that  will 
more  than  double  the  output.  The  new  plant  will  have  a 
capacity  of  2,000  cars  a  day. 

Buick  Working  on  1916  Allotment 

The  Buick  company  sold  the  last  of  its  1916  cars  May  5 
and  since  that  time  has  been  taking  orders  for  the  1916  cars. 
Right  along  this  line  is  found  comment  by  representatives 
of  automobile  manufacturers  that  the  industry  has  become  so 
thoroughly  established  that  buyers,  especially  those  that  have 
driven  a  certain  make  of  car,  are  placing  orders  before  they 
even  see  the  specifications  of  the  model  of  the  car  they  ex- 
pect to  purchase. 

The  Overland  company,  like  the  Buick,  is  sold  out  and  the 
same  is  true  of  the  Studebaker.  The  latter  company  has  been 
bringing  cars  from  other  points  to  supply  the  remarkable  de- 
mand in  the  Kansas  City  district. 

The  manufacturers  of  the  eights,  as  well  as  the  sixes  and 
fours,  all  report  the  same  heavy  sales.  The  increase  for  the 
year  to  date  shows  approximately  70  per  cent,  over  last  year 
in  the  popular-priced  models  and  somewhat  less  in  the  higher- 
priced  cars. 

The  jitney  continues  to  flourish  in  Kansas  City  which  has 
pronounced  the  jitney  center  of  the  United  States.  For 
(Continued  on  pttgc  1084) 
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Pathfinder  Twelve  and  Six  for  1916 

Twelve-Cylinder  Continental  Valve-in-the-Head  Motor  3  by  4 
Inches  Is  Interchangeable  with  Six-Cylinder  in  New  Chassis 


Above — Fremont  model  Pathfinder  i<  * -c  y  1 1  nder  touring  car  for 
191ft.  with  complete  equipment  telling  for  tl.WS.  Below — Rotdtler 
body  mounted  on  the  aame  chaaale  and  aelllng  at  the  aame  price 

fT^HK  plans  of  the  Pathfinder  Co.,  Indianapolis,  Ind.,  for 
]  1916  contain  some  surprising  developments,  these  in- 
cluding a  twelve-cylinder  car  in  three-,  four-,  five-  and 
seven-passenger  form  at  $1,975  as  well  as  a  new  six-cylinder 
model  at  $1,695  as  against  $2,222  for  the  1915  six,  the  twelve- 
cylinder  and  six-cylinder  motors  being  interchangeable  in  the 
one  chassis.  The  Pathfinder  twelve  will  use  a  Continental 
valve-in  the  head  motor,  a  startling  addition  to  the  Conti- 
nental factories'  product  as  this  concern  has  been  adhering 
to  the  L-head  type  for  many  years.  This  makes  the  third 
twelve-cylinder  announcement  in  the  history  of  the  world's 
automobile  industry,  Packard  and  National  having  brought 
out  twelves  almost  simultaneously  about  3  weeks  ago. 

Chatujiit  Is  New 

The  chassis  in  which  the  new  twelve  and  six  motorB  will 
be  mounted  is  entirely  new  and  differs  in  many  respects  from 
the  former  one,  the  wheelbase  being  122  inches,  as  compared 
with  124  on  the  previous  model,  the  propeller  shaft  hollow 
and  open  instead  of  solid  and  inclosed  and  the  propulsion  be- 
ing taken  through  flat  cantilever  rear  springs  of  new  design 
instead  of  through  the  propeller  shaft  tube.  The  torque  is 
absorbed  by  a  V-shaped  member  on  the  rear  of  the  car 
which  uses  a  three-speed  (rear set  instead  of  a  four-speed  type, 
35  by  4  1-2-inch  tires  instead  of  34  by  4  1-2  and  a  new  braking 
system  is  employed  in  which  only  the  service  set  is  equalized. 
Spiral  bevel  axle  gears  are  used  instead  of  straight  bevel. 

Twelve  Is  3  by  4  Inches 

Details  of  the  twelve  are  meager  indeed  at  this  time  but 
some  of  the  important  facts  concerning  it  are  known.  It  is 
a  3  by  4-inch  motor  with  its  cylinders  set  at  60  degrees,  each 
set  being  a  block  casting  mounted  on  an  aluminum  crank- 
case.  The  valves  are  set  vertically  in  a  removable  head  and 
operated  by  vertical  rods  and  rocker  arms,  the  tappet  adjust- 
ment being  at  the  top.  The  mechanism  at  the  cylinder  tops 
is  inclosed  in  a  cast-iron  housing.    No  valve  rages  are  used. 

Between  the  cylinder  blocks  is  the  carbureter  with  special 


manifolding  to  each  block  and  the  other  motor  accessories 
such  as  generator,  cranking  motor,  etc.,  are  carried  on  the 
right  side  where  they  are  easy  to  inspect. 

In  order  not  to  make  the  motor  appear  complicated  the 
various  parts  have  been  separated  as  much  as  possible,  thus 
avoiding  apparent  disorder  and  hence  ease  of  understanding 
by  the  owner.  One  point  which  has  been  worked  out  to  this 
end  is  the  exhaust  manifold  location.  In  most  of  the  multi- 
cylinder  designs  these  manifolds  arc  carried  in  the  V  and 
extended  backward  to  two  mufflers  by  means  of  flexible  pip- 
ing. In  the  Pathfinder  installation,  the  manifolds  are  on  the 
outside  of  the  blocks  and  extend  rearward  to  flexible  tubing. 
This  construction  is  somewhat  like  the  Sunbeam  twelve,  al- 
though the  latter  has  inlet  manifolds  on  the  outside  and  uses 
two  carbureters. 

Crankshaft  Like  Six 

Within  the  motor  is  a  crankshaft  which  is  just  like  that 
of  a  six-cylinder  motor.  The  rods  are  said  to  be  extremely 
light  and  the  pistons  of  an  aluminum  alloy.  Above  the 
crankshaft  and  in  the  apex  of  the  V  is  a  single  camshaft 
which  operates  the  vertical  valve  rods. 

In  the  cooling  there  is  a  single  centrifugal  pump  mounted 
on  the  right  side  of  the  motor  and  driven  from  an  auxiliary 
shaft.  This  pump  supplies  each  cylinder  block.  The  oiling 
is  said  to  be  the  same  as  that  of  other  large  Continental  mo- 
tors, there  being  direct  leads  for  the  main  bearings  and  a 
trough  system  of  feed  for  the  splash,  the  pump,  of  course, 
taking  its  oil  from  a  sump  which  catches  the  overflow  from 
the  troughs. 

Special  Westinghouac  System 

A  special  Westinghouse  cranking  and  lighting  system  is 
installed  and  the  details  of  this,  which  make  it  especially  ap- 
plicable to  twelve-cylinder  design,  have  not  been  made  known. 
The  starting  motor,  however,  uses  a  Bendix  drive  and  the 


Pedal  adjustment  on  the  1»16  Pathfinder.  Brake  and  elu 
pedala  as  well  at  brake  rocker  thafta  are)  fitted  with  bra 
buehlngt 


Google 


June  17,  1915 


THE  AUTOMOBILE 


1065 


1066 


THE  AUTOMOBILE 


June  17,  1915 


generator  has  a  combination  interrupter  and  distributer  in 
unit,  the  current  source  being  a  Willard  6-120  battery 
mounted  under  the  front  scat. 

The  twelve-cylinder  motor  uses  the  same  clutch  and  gear- 
set  in  unit  as  that  employed  on  the  new  six  which  makes  the 
cars  identical  in  every  respect  except  cylinder  number. 

The  Six-Cylinder  Model 

The  new  six,  which  as  roadster,  four-,  five-  or  seven-pas- 
senger, lists  at  $1,695  as  against  $2,222  for  the  1915  six,  uses 
a  Continental  type  6N  motor  instead  of  the  6P.  One  familiar 
with  these  designs  knows  that  the  new  one  has  3  1-2  by  5 
block  cast  cylinders,  while  the  6P  has  3  3-4  by  5  1-4  cylinders 
cast  in  threes.  It  is  stated  that  this  engine  develops  60  horse- 
power at  1,600  r.p.m.  but  this  appears  a  little  high  and  ap- 
parently is  the  rating  for  an  unusually  good  motor  of  this 
type.  Four-point  suspension  is  used  instead  of  three  as  last 
season. 

The  oiling  and  cooling  systems  are  the  same  as  in  other 
large  Continentals,  the  former  being  of  the  constant-level 
splash  type  in  which  a  gear  pump  within  the  crankcasc  forces 
oil  to  the  main  bearings  through  leads  and  also  supplies 
troughs  under  the  connecting-rods.  The  overflow  from  the 
troughs  drops  to  a  sump  from  which  it  is  picked  up  by  the 
pump  for  re-circulation.  There  is  nothing  unconventional  in 
the  interior  parts  of  the  motor,  the  cast-iron  pistons  with 
three  diagonally  split  rings,  I-beam  rods  and  three-bearing 
crankshaft  and  camshaft.  The  former  has  habhit  bearings 
of  new  composition,  their  dimensions  being  as  follows:  front, 
2  3-16  by  3  1-8;  center,  2  1-4  by  2  1-2;  rear  2  1-4  by  3  1-4. 
The  valves  are  1  17-32  in  the  clear  and  have  nickel-steel  heuds 
welded  to  cambon-steel  stems. 


The  carbureter  is  a  1  1-4-inch  model  T  Schebler,  a  new 
design  brought  out  recently  and  described  in  The  Automo- 
bile for  March  25.  It  is  fed  from  a  16-gallon  cowl  tank. 
Ignition  is  by  a  battery  system  using  a  Westinghouse  com- 
bination interrupter  and  distributer  driven  by  worm  gears 
from  the  generator  shaft.  The  latter  is  an  improved  West- 
inghouse design.  The  cranking  motor  now  uses  a  Bendix 
drive,  the  final  reduction  being  about  10  to  1. 

The  new  series  Pathfinder  chassis  uses  a  Brown-Lipe  disk 
clutch  and  three-speed  gearset  in  unit  with  the  motor  and 
there  is  nothing  of  uncommon  design  in  this  installation.  The 
clutch  is  a  dry -disk  type  with  fifteen  plates  8  1-2  inches  in 
diameter,  the  spider  plates  being  fabric  faced  and  the  driv- 
ing plates,  high-carbon  steel.  The  gearset  affords  the  follow- 
ing ratios:  First  13.55  to  1;  second  6.83  to  1  and  high  4.06 
to  1. 

The  gearset  drives  a  hollow  Spicer  propeller  shaft  fitted 
with  two  joints.  The  rear  axle  is  a  new  design  for  Path- 
finder, being  a  Salisbury  floating  type  with  spiral  bevel  gears. 
The  differential  uses  Hyatt  bearings,  the  driving  pinion 
Gurney  and  the  axle  shafts  Bower  rollers. 

In  order  to  make  the  change  from  torsion  tube  propulsion 
to  that  using  the  cantilever  springs,  the  Pathfinder  engineers 
have  had  to  use  a  new  frame  strengthened  considerably  to 
take  care  of  the  twist  at  the  points  of  spring  attachment. 
The  illustration  of  the  chassis,  page  1065,  shows  how  this  has 
been  done.  A  channel  cross-member  5  inches  wide  and  with 
heavy  gusset  plates  at  the  ends  is  used  for  bracing  purposes. 
It  also  affords  a  means  of  housing  the  brake  cross  shaft,  the 
channel  portion  pointing  downward. 

The  cantilever  springs  are  a  new  design  and  are  almost 
{Continued  on  page  1077) 


A  New  Fuel  System— The  Carter  Tank 


•vtEW  YORK  CITY,  June  12— A  new  gasoline  feed  device 
aN  called  the  Carter  Automatic  Gravity  Tank,  operated  by 
compression  and  suction  of  one  engine  cylinder,  has  been  add- 
ed to  the  automobile  accessory  line  of  the  H.  W.  Johns-Man- 
ville  Co.  this  city.    This  tank  has  only  three  moving  parts 


Left— Section  through  Carter  automatic  gravity  tank.  Right- 
Diagram  of  Cartar  fuel  teed  tyatem 


with  no  complicated  mechanism  to  get  out  of  order.  It  con- 
sists of  a  container  with  a  capacity  of  about  1  quart  which  is 
mounted  on  the  engine  as  high  as  the  hood  will  allow  in  the 
most  convenient  position  but  away  from  the  exhaust  manifold, 
and  connected  to  the  main  gasoline  tank  and  also  to  the  car- 
bureter, as  illustrated.  A  diaphragm  pump  which  is  secured 
to  the  base  of  the  container  and  also  to  the  petcock  of  the 
nearest  cylinder  acts  on  each  downward  stroke  of  the  piston 
in  that  cylinder,  lifting  fuel  from  the  main  gasoline  tank  to 
the  Carter  tank  from  which  it  flows  to  the  carbureter  intake 
by  gravity.  The  Carter  system  may  be  readily  attached  to 
any  car,  either  old  or  new. 

The  action  of  the  Carter  system  is  progressive  and  its  ca- 
pacity unlimited,  the  fuel  supply  being  increased  directly  in 
proportion  as  the  engine  speed  is  accelerated.  The  delivery  of 
fuel  is  increased  from  6  gallons  per  hour  at  300  r.p.m.  to  22 
gallons  per  hour  at  1,500  r.p.m.  A  sufficient  difference  in 
height  between  the  fuel  level  and  the  carbureter  inlet  is  main- 
tained to  insure  a  uniform  gravity  feed  under  all  conditions, 
this  method  of  mounting  permitting  the  carbureter  to  be  placed 
in  its  most  advantageous  position  as  close  to  the  inlet  valve 
as  possible  and  also  allowing  it  to  be  mounted  so  high  as  to  be 
readily  accessible  and  to  receive  the  benefit  of  the  warmth 
from  the  engine,  giving  the  least  possible  area  on  which  the 
mixture  could  condense. 

Referring  to  the  accompanying  sectional  illustration  it  will 
be  seen  that  the  tank  is  fitted  with  a  standpipe  A  which  in- 
sures the  constant  level  of  the  fuel.  A  float  B  is  mounted  on 
the  rod  C  having  a  spring  check  valve  at  the  bottom  and  a 
steel  breather  ball  at  the  top  in  the  breather  inlet  and  priming 
cup.  The  diaphragm  pump  is  also  illustrated  in  section.  The 
Carter  system  sells  for  *10  complete  with  all  necessary  fittings 
for  attachment. 
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Rush  Construction  at  Sheepshead  Bay 


Left — The  12-foot  2  by  4  planka  ire  laid  on  edge  In  the  direction  of  car  travel  and  are  fitted  cloeely  by  Iron  rod*  while  being  nailed. 

Right — Oeneral  view  of  the  apeedway,  looking  from  caat  to  welt 


Left— Each  aupporting  girder  la  on  a  concrete  foundation.   Right — The  ateel  conatructlon  from  the  aouth  end  of  the  bank 


NEW  YORK  CITY,  June  11— Before  the  end  of  the  present 
week  nearly  3,000  men  will  be  at  work  on  the  2-mile 
Sheepshead  Ray  motor  speedway,  on  which  a  350-mile  race  is 
scheduled  for  October  2.  Up  to  date  the  steel  framework 
being  used  for  the  track  on  the  curves  at  each  end  is  up  for 
one  end,  and  the  laying  of  the  2  by  4  timbers  for  the  track 
proper  has  begun.  On  the  straightaways  the  board  surface 
is  being  laid  on  cement  cross  girders,  and  all  of  these  are  in 
place  on  one  straightaway  and  will  soon  be  completed  for  the 
other.  The  laying  of  the  track  surface  on  the  back  stretch  is 
at  present  under  way.  Slower  progress  is  being  made  on  the 
steel  framework  at  the  other  end  of  the  track,  the  work  on 
which  has  not  yet  started,  due  to  a  heavy  fill  having  to  be 
completed.  The  cement  piers  for  the  grandstand  and  bleach- 
ers are  being  poured  and  the  steel  work  for  the  grandstand 
is  on  the  ground. 

The  banking  on  the  curves  is  most  impressive,  the  steel 
girders  being  hollowed  so  that  the  curve  from  the  inside  of 
the  track  to  the  outside  is  a  paraboloid  rather  than  a  straight 
line  as  in  the  Chicago  track.  The  width  of  the  track  on  these 
curves  is  78  feet,  the  inner  third  being  supported  on  cement 
girders  which  are  continued  into  the  steel  girders.  The  steel 
construction  is  particularly  rigid,  every  alternate  tier  being 
in  the  form  of  a  steel  tower  braced  transversely  and  diagon- 
ally. The  track  is  70  feet  wide  on  the  straightaways  and  an 
inside  safety  apron  of  solid  turf  approximately  30  feet  wide 
runs  all  the  way  round.  Inside  this  comes  the  cement  safety 
retaining  wall. 

The  grandstand  will  be  a  covered  two-story  steel  construc- 
tion seating  28,000.    On  the  opposite  side  of  the  track  is  an 


uncovered  bleacher  stand  for  30,000  spectators,  which  brings 
the  total  seating  capacity  up  to  58,000. 

To  Coot  $71 0.000 

According  to  present  estimates,  the  total  cost  will  approxi- 
mate $710,000,  divided  as  follows:  Grandstand,  $260,000; 
track,  $260,000;  buildings,  fences  and  other  improvements, 
$200,000.  Over  5,000,000  feet  of  lumber  is  being  used  in  the 
track  surface. 

There  are  1,000  grandstand  boxes.  On  the  inside  of  the 
track  opposite  the  grandstand  are  forty  repair  pits,  each  20 
feet  long.  There  is  a  neutral  apron  40  feet  wide  in  front  of 
these,  paved  with  brick. 


Concrete  foundation  on  the  etralghtawaye  of  the  courae 
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1916  Buicks  Are  Both  Sixes 


Improved  Clutch  and  Carbureter  on  Both  Chassis — Small  Six 
at  $985  To  Be  Principal  Product— Main  Features  Retained 


Left—  New  small  SlK 
Bulck  molor  with  block 
cylinder*.  Tha  water 
pump  and  the  Delco  com. 
blned  generator  and  mo- 
tor ar*  th*  only  fitting* 
on  the  other  *lde 


SEEING  that  the  Buick  Motor  Co.  introduced  its  first 
aix-cylinder  model  only  2  years  afro  and  that  the 
popularity  of  the  four-cylinder  has  been  so  (Treat,  it 
comes  as  somewhat  of  a  surprise  to  learn  that  only  sixes  will 
be  built  in  the  great  factory  at  Flint,  Mich.,  for  the  coming 
season.  There  will  be  two  chassis  with  roadster,  touring, 
coupe  and  sedan  bodies  as  a  choice  on  the  smaller,  but  the 
larger  chassis  will  be  offered  with  only  roadster  or  touring 
body.  There  is  not  much  difference  in  size  of  chassis,  but 
the  touring  body  on  the  smaller  chassis  seats  five  only  while 
that  on  the  larger  holds  seven. 

Improved  Manufacturing  Processes 

When  a  well  known  firm  comes  out  with  a  new  program 
that  shows  a  reduction  of  price  or  which  apparently  offers 
much  more  for  the  same  price  there  at  once  occurs  the 
thought  that  the  quality  may  have  been  cut  to  make  this  pos- 
sible. Sometimes  this  has  happened,  but  far  more  often, 
as  in  the  present  case  of  the  Buick  schedule,  the  greater 
value  for  money  is  rendered  possible  by  the  elimination  of 
redundancy  of  parts  and  by  better  processes  of  manufacture. 

For  instance,  the  new  Buick  six  with  its  little  3.25  by 
5-inch  motor  has  block  cast  cylinders  that  can  be  made  more 
cheaply  than  the  pair  castings  now  that  the  necessary 
machinery  has  been  installed,  and  cutting  out  the  four- 
cylinder  enables  the  whole  attention  of  the  entire  force  to  be 
turned  upon  sixes,  so  establishing  an  efficiency-producing 
unity  of  purpose. 

The  rigid  bodywork,  the  first  class  leather  upholstery,  the 
highly  finished  fittings  and  the  good  chassis  materials  which 
have  hitherto  given  the  Buick  character  are  just  as  obvious 
in  the  1916  cars  as  ever  before. 

Two  Motors  Similar 

To  the  casual  glance  there  is  a  good  deal  of  difference 
between  the  small  six  3.2f>  by  5  and  the  larger  motor  3.75  by 
5  but  a  closer  look  will  disclose  that  the  principal  thing  which 
accounts  for  the  altered  appearance  is  the  use  of  a  block  cast- 
ing for  the  cylinders  of  the  smaller  chassis  and  pair  cast 
cylinders  for  the  big  one.  Really  the  block  casting  of  the 
small  motor  is  three  pairs  joined  together,  as  both  motorx 


New   pattern   clutch  of 
1916  Bulck  car*.  Oburv* 
the  clutch  shaft  I*  In  one 
plec*  with  th*  constant 
meth  pinion  and  th*  spline*  on 
which  th*  aluminum  clutch  cone 
■lide*.      Notice   atao   th*  (mail 
spring* 


have  crankshafts  with  four  bearings  and  a  point  which 
should  be  appreciated  is  the  way  in  which  the  lower  caps  of 
the  two  middle  bearings  are  held  up  by  bolts  which  pass  up 
through  the  aluminum  of  the  crankcase  and  have  the  heads 
outside.  In  the  cylinder  casting  there  are  holes  to  clear  these 
heads  so  removing  the  cylinders  does  not  disturb  the  bearings 
while  the  support  given  to  the  latter  is  much  greater  than  is 
readily  obtainable  from  studs.  To  further  enhance  the 
rigidity  of  the  crankshaft  support  the  bearings,  which  are  die 
cast,  have  bronze  backings  or  shells  though  plain  die  castings 
are  employed  for  the  lower  end  connecting-rod  bearings,  A 
new  feature  is  the  use  of  bronze  bushings  in  the  pistons  so  as 
to  increase  the  useful  life  of  the  wristpins  and  the  pistons 
themselves,  and  the  latter  have  been  reduced  in  weight  some- 
what.   A  stepped  type  of  cast  iron  piston  ring  is  used. 

The  Buick  company  has,  of  course,  always  been  a  pro- 
tagonist of  the  overhead  valve  system,  which  it  carries  out 
simply  and  efficiently.  The  valves  are  not  very  large,  but 
the  small  size  is  offset  to  a  considerable  extent  by  the  direct- 
ness of  the  route  for  gas  which  they  afford;  and  by  the  ab- 
sence of  any  complicated  cored  passages  in  the  cylinder  cast- 
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ing.  Cams  are  flat  sided  and 
quick  lift  is  obtained  by  using: 
an  extra  large  roller.  Since  the 
valves  are  held  in  detachable 
cages  their  proper  grinding  and 
inspection  is  rendered  ideally 
easy,  and  the  proper  cooling-  of 
the  cages  is  guaranteed  by  the 
large  body  of  water  carried  in 
the  jacket  space  surrounding 
them.  The  whole  success  or 
otherwise  of  an  overhead  valve 
motor  can  be  traced  to  proper 
precaution  for  keeping  the 
valves  cool,  a  point  which  the 
Buick  engineers  discovered  a 
long  while  ago. 

Since  the  push  rod  adjustment 
is  at  the  upper  end  of  the  rod, 
it  also  is  very  accessible,  and  it 
is  even  possible  to  set  the  ad- 
justment while  the  motor  is 
running  although  this  procedure 
is  not  advised  owing  to  the  pos- 
sible risk  of  setting  an  adjust- 
ment too  tight,  so  preventing  the 
proper  closing  of  the  valve. 

Simple  Lubrication  System 

There  is  no  pressure  on  any 
part  of  the  oil  feed  save  that 
necessary  to  drive  the  lubricant 
from  the  crankcase,  up  a  sight 
glass  on  the  cowlboard  and  then 
down  to  a  branched  internal 
pipe  which  looks  after  the  dis- 
tribution to  the  troughs  into 
which  the  connecting-rod  scoops 
dip.  This  internal  pipe  has  six 
holes  drilled  in  it  and  it  is 
through  these  that  the  oil 
reaches  the  troughs.  Since  the 
supply  from  the  pump  is  at  one 
end  of  the  pipe,  it  has  been 
found  worth  while  to  drill  these 
six  little  holes  of  different  diam- 
eters, that  furthest  from  the 
source  of  supply  being  the  larg- 
est. This  is  said  to  ensure  a 
perfectly  even  supply  to  each 
trough.  To  serve  as  connection 
between  the  gear  at  the  rear  end 

of  the  camshaft  and  the  pump  spindle  a  coil  spring  is  used, 
this  forming  the  drive  shaft.  The  idea  has  been  used  a  good 
deal,  but  hardly  so  much,  perhaps,  as  it  deserves,  since  it  is 
the  simplest  imaginable  way  of  allowing  for  a  little  disalign- 
ment  and  yet  preventing  any  noise  such  as  may  be  created  by 
almost  any  sort  of  universal  coupling. 

Single-Unit  Electricity 

For  starting  and  lighting  the  system  used  is  the  latest 
design  of  Delco  single  unit  apparatus.  In  principle  this  fol- 
lows the  same  system  of  third  brush  regulation  which  has 
been  used  previously,  but  a  slight  internal  change  enables 
the  full  lamp  load  to  be  taken  at  a  lower  motor  speed,  so  that 
the  battery  is  idle  at  any  speed  above  12  miles  an  hour.  To 
the  switch  rack,  which  has  been  simplified  a  little,  a  small 
ammeter  has  been  added  to  show  the  driver  whether  his 
battery  is  charging  or  discharging,  and  this  is  a  distinctly 
comforting  accessory  to  any  man  who  understands  his  car. 
It  is  easy  to  argue  that  if  the  apparatus  is  not  behaving  as  it 


Upper — Section  through  large  Buick  six  showing    the  lubrication  system,  the  spring  drlvs  for  the 
oil  pump  and  the  setting  of  the  valves  In  the  cylinder  head.     The  small  six  Is  precisely  similar 
except  for  the  block  cylinder  casting 

Lower — Four-bearing  crankshafts  are  used  on   both  the  large  and  email  Buick  sixes.    This  view, 
taken  from  below,  ehows  the  water  pump  and  the  Delco  outfit 

should  the  motorist  can  seldom  do  anything  to  it,  but  this  is 
a  trite  argument  when  it  is  remembered  that  any  unusual 
behavior  on  the  part  of  the  ammeter  may  show  a  trouble 
much  more  quickly  than  anything  else  and  may  save  a  more 
serious  derangement.  There  is  a  double  reduction  gear  used 
in  conjunction  with  the  Delco  apparatus,  so  that  the  machine 
runs  much  faster  when  in  use  as  a  motor  than  it  does  when 
in  action  as  a  dynamo.  Ignition  is  combined  with  the  same 
Delco  machine  and  has  the  new  pattern  of  simplified  auto- 
matic advance. 

Ingenious  Motor  Details 

There  is  a  variety  of  detail  work  about  the  motor  which 
indicates  the  experienced  hand  and  mind.  For  instance,  the 
lubrication  of  the  timing  gears  is  quite  separate  from  that 
of  the  motor  proper  so  that  a  thicker  oil  may  be  used  and 
the  steel  and  cast  iron  gears  kept  quiet.  A  felt  gland  is 
used  to  prevent  admixture  of  the  oils  and  there  is  a  filling 
plug  for  the  timing  gear  case  at  such  a  level  that  it  is  not 
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possible  to  overfill  the  gear  very  much.  Then  again  there 
is  a  small  ring  oiler  that  looks  after  the  pump  spindle  and 
this  has  a  small  separate  reservoir  accessible  through  a  plug 
on  the  right  side  of  the  motor. 

New  Clutch  Aids  Gear  Shifting 

The  clutch  used  on  both  the  large  and  small  six  is  an  en- 
tirely new  design  with  a  very  light  aluminum  center  cone  and 
three  small  springs  arranged  in  a  cire'e  instead  of  the  usual 
heavy  single  spring,  this  facilitating  adjustment.  The  old 
clutch  coupling  which  was  a  little  liable  to  rattle  has  been 
abolished  and  the  clutch  shaft  is  now  a  single  piece  of  steel 
integral  with  the  constant  mesh  pinion  of  the  gcarset  and 


Three  of  the  1916  Bulck  six  model!,  mounted  01  the  ■miller 
chassis.  Top—  Five-passenger  touring  car  Mating  at  »98S.  Mid- 
dle— Roadatar,  J950  Bottom — si.JSO  coupe.  The  wheelbaee  of  thla 
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located  at  the  front  end  in  a  flywheel  spigot.  Here  there  is 
a  small  bronze  bush  filled  with  the  patented  self -lubricating 
compound,  which  renders  any  other  sort  of  oiling  or  greasing 
needless. 

The  cone  slides  on  splines  on  the  clutch  shaft,  it  being 
bolted  to  a  steel  sleeve  containing  two  large  ball  thrust  bear- 
ings. Against  the  rearmost  of  these  the  withdrawal  fork 
presses,  and  the  front  bearing  carries  the  spider  through  the 
medium  of  which  the  spring  pressure  is  transferred  to  the 
cone.  It  should  be  noticed  that  these  ball  thrusts  have 
spherically  faced  rings  that  allow  the  spider  to  take  up  a 
slightly  angular  position  in  the  event  of  the  springs  being 
adjusted  unevenly,  and  this  equalizes  the  pressure  all  over 
the  cone.  When  the  clutch  pedal  is  depressed  to  the  fullest 
extent  possible  the  small  rone  brake  seen  just  in  front  of 
the  gear  pinion  is  brought  into  action  and  quickly  stops 
clutch  spinning;  thus  the  lightness  of  the  cone  and  the  brake 
effect  in  addition  make  the  art  of  changing  up  extremely 
simple.  For  changing  down  the  lightness  of  the  cone  allows 
a  very  quick  shift,  which  is  a  great  advantage,  for  the  second 
speed  is  so  seldom  needed  that  few  drivers  have  a  great  deal 
of  opportunity  for  learning  the  easiest  method  if  there  be 
any  sort  of  kink.  With  a  light  revolving  member  the  lever 
can  be  just  pulled  through  without  risk  of  damage  to  the 
gears. 

Improved  Type  of  Carbureter 

This  year  an  improved  model  of  Marvel  carbureter  is  used 
in  conjunction  with  an  aluminum  manifold  branched  so  as  to 
insure  an  even  supply  to  each  cylinder.  Immediately  above 
the  carbureter  is  a  fairly  large  gas  chamber  as  shown  in  the 
side  view  of  the  complete  motor.  The  middle  of  this  chamber 
is  filled  by  a  diamond-shaped  block  of  aluminum  so  that  no 
gas  can  go  directly  from  the  carbureter  to  the  outlet  above  it, 
but  is  forced  to  divide  into  two  streams  and  to  pass  round  the 
obstruction.  This  directs  the  streams  toward  the  extreme 
ends  of  the  manifold  which  might  otherwise  not  be  filled  so 
well  as  the  middle  portion  and  it  is  said  that  the  effect  upon 
the  running  of  the  motor  is  most  marked. 

The  action  of  the  carbureter  is  as  follows:  There  is  but 
one  jet,  shown  at  A,  and  this  is  adjustable  by  an  internal 
needle.  Thus  the  air  for  idling  all  passes  up  the  venturi  tube 
around  this  main  jet.  To  control  the  admission  of  additional 
air  there  is  the  large  cone  valve  B  which  is  held  down  against 
its  seat,  so  closing  the  orifices,  by  the  weight  C  on  the  end  of 
a  short  lever.  This  is  said  to  be  better  than  a  spring  because 
it  cannot  vary  in  strength. 

Suction  raises  the  cone  and  lifts  the  weight  the  amount  of 
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air  admitted  being  in  proportion  to  the 
height  the  cone  is  lifted.  Now,  there  is 
a  light  spring  I)  which  tries  to  lift  the 
air  cone  against  the  weight — in  effect  it 
reduces  the  mass  of  the  weight — and 
this  spring  is  backed  by  a  collar  sup- 
ported by  the  forked  lever  E.  This  is 
attached  to  the  lever  F  and  thence  to  a 
wire  control  that  ends  in  a  knob  on  the 
cowl  board.  There  is  a  stop  screw  limit- 
ing the  return  travel  of  this  lever. 

Now,  if  the  lever  is  set  so  that  there  is 
a  minimum  of  spring  pressure  it  will 
need  a  maximum  of  suction  to  raise  the 
valve  and  a  rich  mixture  is  obtained 
while  putting  more  spring  pressure  on 
enables  the  valve  to  rise  more  readily. 
Finally,  when  the  knob  is  operated  to  its 
outer  limit  of  travel  the  spring  over- 
comes the  weight  and  keeps  the  cone  off 
its  seat,  thus  giving  a  passage  large 
enough  to  let  in  practically  pure  air  for 
coasting  down  a  long  grade.  The  total  effect  is  to  provide  a 
means  for  altering  mixture  strength  that  is  available  for  any 
changes  of  weather  or  altitude  without  the  need  for  opening 
the  hood. 

Gears  Are  Interlocked 

The  gearset  which  completes  the  power  plant  is  a  simple 
sort  of  transmission  with  the  main  shaft  on  New  Departure 
double  row  bearings  and  the  countershaft  on  bronze  bushings. 
It  may  be  observed  that  a  square  shaft  is  used  and,  since  this 
is  often  considered  as  inferior  to  splines,  the  maker  explains 
that  the  square  is  used  on  account  of  the  ease  of  grinding  it 
quite  true.  A  special  machine  grinds  out  the  square  holm 
inside  the  sliding  gears,  so  insuring  their  accuracy  of  tit  on  the 
shaft,  preventing  any  lost  motion  which  might  cause  rattle, 
a  good  engineering  point. 

In  the  lever  assembly  there  are  two  plunger-  that  move 
toward  the  center  by  reason  of  springs  behind  them  and, 
when  the  lever  is  in  the  neutral  position  th«  -••  plungerB  enter 
and  lock  absolutely,  the  gear  shifting  arms.  If  the  lever  is 
pulled  over  to  bring  its  lower  end  into  mesh  with  one  or  other 
of  the  shifting  arms,  it  has  first  to  push  back  the  spring 
plunger,  and  the  striker  can  be  moved  only  when  the  end  of 
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the  lever  has  completely  expelled  the 
locking  pin.  This,  however,  leaves  the 
other  shifting  arm  securely  locked  by  the 
second  plunger,  so  it  is  impossible  to 
confuse  the  gears  by  careless  lever 
handling. 

Though  it  Is  not  new  the  Buick  method 
for  supporting  the  front  end  of  the 
torque  stay  is  worthy  of  study  since  it  is 
the  same  in  effect  as  a  bait  and  socket, 
but  much  simpler  and  cheaper  to  make. 
The  torque  tube  is  forked  like  many 
others,  but  instead  of  linking  the  fork 
end  to  solid  pins  on  the  chassis,  it  is  at- 
tached to  a  ring  that  swivels  upon  ver- 
tical pivots.  This  gives  a  perfect  uni- 
versality of  movement  to  the  torque  tube 
and  so  to  the  axle  to  which  it  is  attached. 

Tried  out  on  one  model  last  season,  the 
new  Buicks  have  both  cantilever  rear 
suspension,  the  springs  being  diamond- 
pointed  and  of  good  length. 
As  mentioned  at  the  commencement,  there  are  roadster, 
touring  five-seater,  sedan  and  coupe  bodies  supplied  for  the 
smoll  chassis,  the  prices  being  $950,  $985,  f 1,878  and  $1,350, 
respectively.  For  the  large  chassis  the  roadster  and  seven- 
seated  touring  bodies  only  are  made,  the  prices  being  $1,450 
and  $1,485.  The  equipment  includes  everything  from  one- 
man  mohair  top  and  ventilating  windshield  to  the  smallest 
spanner  necessary.  Tires  are  32  by  4  inch  on  the  small  car 
and  36  by  4  1-2  inch  on  the  large.  A  spare  rim  goes  with 
each  car,  this  being  held  on  a  patented  rear  support  which 
holds  the  rim  from  the  inside  on  a  sort  of  false  bonding  rim. 

Battery  Capacity  Increased 

There  are  no  side  lamps,  but  the  headlamps  contain  small 
bulbs  as  well  as  large  and  so  give  two  intensities  of  light 
at  will.  The  capacity,  but  not  the  size,  of  the  battery  has 
been  increased,  so  that  the  current  available  for  town  work 
is  increased.  It  may  be  mentioned,  in  conclusion,  that  the 
roadster  body  on  the  small  chassis  is  wide  enough  to  hold 
the  spare  rim  and  tire  inside  the  tail  which  adds  greatly  to 
the  smart  appearance  of  the  car.  Wheelbases  are  115  and 
130  inches  for  the  two  chassis,  and  the  treads  50  inches,  though 
a  60-inch  tread  can  be  had  if  desired  on  either  car. 


Ok 


Left — Detail  view  af  valve  operating  mechanism  of  Quick  six.  Center — OH  pump,  with  spring  drive,  and  oil  screen.    Right — Buick  gear, 
ttt  and  universal  and  detail  of  Interlocking  device  which  absolutely  prevents  the  simultaneous  engagement  of  two  gears 
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Locomobile  Refines  Both  Sixes 


Bodies  3  Inches  Lower  and  Clutch  of  Unique  Multiple- 
Disk  Design — Refinements  Make  for  Luxury  and  Silence 


FOR  1!)1»>  the  Locomobile  models  are  quieter,  easier 
riding  and  lower  than  their  predecessors.  In  ad- 
dition many  small  detail  changes  go  to  make  these 
new  product*  the  most  luxurious  yet  turned  out  by  the 
Bridgeport  factory. 

Quietness  has  been  a  feature  of  the  Locomobile  chassis 
for  some  time,  but  a  step  further  in  the  direction  of  absolute 
silence  has  been  made  by  the  inclosing  of  the  valve  mecha- 
nism in  metal  housings,  in  the  refinement  of  the  timing  gears 
at  the  front  of  the  motor  and  the  driving  gears  at  the  rear 
of  the  car.  In  addition  to  these,  rattle  is  guarded  against  by 
the  use  of  pressed  steel,  one-piece  fenders  of  great  strength 
which  keep  their  shape  and  which  cannot  rattle  after  wear. 
Throughout  the  entire  chassis  anti-rattling  protection  has 
been  given  maximum  attention. 

Easy  riding  has  been  secured  in  the  new  model  by  the 
use  of  an  entirely  new  clutch  which  gives  softer  engagement, 
the  use  of  improved  10-inch  upholstery  and  softer  cushion 


If 
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springs  designed  and  patented  by  the  Locomobile  company. 
The  thickness  of  the  upholstery  on  the  extra  seats  has  been 
increased  by  1  1-2  inches,  and  this,  in  connection  with  the 
new  springs  and  an  improved  flatter  spring  suspension  for 
the  vehicle  itself,  combine  to  work  an  important  improve- 
ment in  the  ease  of  suspension. 

Bodies  3  Inches  Lower 

The  body  has  been  lowered  3  inches  and  the  running  boards 
1  1-4  inches.  In  addition,  the  wheelbasea  have  been  in- 
creased in  the  two  sixes  which  -nake  up  the  line  for  this 
season  and  which  are  in  fact,  refined  continuations  of  the 
1915  models.  The  two  sixes  are  known  as  the  38  and  48 
and  the  increases  of  wheelbase  have  been  8  inches  for  the 
smaller  model  and  3  inches  for  the  larger,  making  their 
lengths  respectively  140  and  143  inches.  Thia  lengthening 
and  lowering  at  the  same  time  has  produced  a  car  which 
has  a  distinctive  appearance  and  readily  marks  the  new 
design.  Oth^r  changes  in  the  appearance 
are  noted  in  the  motor  bonnet  which  now 
has  no  louvres  but  plain  panels,  an  in- 
creased slope  and  a  softened  cowl  line. 
The  running  boards  are  low  and  wide  and 
are  free  from  all  incumbrances.  The 
doors  are  wider  and  while  the  body  itself 
is  3  inches  lower  along  the  sides  than  in 
the  1915  model,  the  distance  from  the  top 
of  the  body  to  the  top  of  the  cushion  re- 
mains practically  unaltered,  thereby  al- 
lowing the  passengers  to  sit  lower  than 
in  last  season's  model. 

Improvements  have  been  made  in  the 
fittings  and  equipment,  the  dash  instru- 
ments being  rearranged  to  allow  foot 
operation  of  many  of  the  switches,  a  step 
light  has  been  fitted  which  is  lit  auto- 
matically when  the  door  is  opened,  illumi- 
nating the  step  and  the  ground  near  it  and 
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a  tonneau  light  which  may  be  ad- 
justed to  throw  the  light  either  up- 
ward or  downward  ia  also  part  of 
the  standard  equipment.  Improved 
material  ia  used  for  the  top  which 
is  a  one-man  design,  but  instead  of 
having  the  side  curtains  fold  up 
into  the  top  itself  they  now  fold 
into  the  back  of  the  front  seat. 
The  top  ia  covered  with  Pantasote. 
Another  new  feature  ia  the  com- 
bination speedometer,  odometer 
and  clock  sunk  flush  into  the  cen- 
ter of  the  dash  and  so  arranged 
as  to  make  the  reading  of  these  in- 
struments easy  at  night  by  an 
electric  lamp. 

Difference  in  Dimension* 

Both  Locomobiles  :t8  and  48  are 
similar  in  design  and  differ  only 
in  dimensions.  The  motors  arc 
T-head,  the  38  being  a  4.25  by  5 
and  the  48  a  4.5  by  5.5.  According  to  the  horsepower  curve 
furnished  by  the  factory,  and  illustrated  herewith,  the  maxi- 
mum horsepower  developed  by  the  38  is  65.5  and  by  the  48 
is  82.5.  The  S.  A.  E.  rating  of  these  motors  are  respectively 
43.4  and  48.6.  The  cylinders  are  cast  in  pairs  with  the 
tungsten  valves  carried  on  opposite  sides.  A  feature  of  the 
cylinder  manufacture  is  to  have  the  compression  space  in 
each  cylinder  the  same,  and  all  are  calibrated  to  have  this 
space  26  per  cent,  of  the  total  volume  of  the  cylinder  when 
the  piston  ia  at  the  bottom  of  its  stroke.  The  pistons  are 
gray  iron  castings  ground  to  size  and  fitted  with  four  com- 
pression rings  at  the  top  with  an  extra  oil  ring  at  the  bot- 
tom. The  wristpins  are  case-hardened  alloy-steel  ground 
to  a  finish  and  arc  a  drive  fit  into  the  piston  bosses.  The 
bearing  is  contained  in  the  upper  end  of  the  connecting-rod, 
being  a  bronze  bushing  and  the  pins  are  held  by  two  studs. 

The  connecting-rods  are  drop-forgings  of  chrome-nickel 
steel  and  carry  at  the  lower  extremity  bearings  which  are 
made  up  of  bronze  boxes  lined  with  babbitt-metal.  Adjust- 
ment can  be  made  on  these  bearings  by  removing  steel  shims 
beneath  the  upper  and  lower  halves  of  the  bearing  boxes. 

Nickel-steel  is  used  for  the  crankshaft  which  is  carried 
upon  seven  main  bearings  used  by  the  Locomobile  engineers 
for  the  purpose  of  eliminating  any  chance  of  a  whipping 
action.  Particular  attention  has  been  paid  to  the  balancing 
of  the  entire  crankshaft,  connecting-rod  and  piston  assembly, 
the  crankshaft  being  given  a  running  balance  while  the 


Seven. bearing  crankshaft  and  the  chroma-nickel  steal,  forged  camshaft 


reciprocating  and  oscillating  parts  have  been  balanced  in 
the  original  design  of  the  motor  and  in  manufacture  by 
selecting  the  pistons  and  connecting-rods  in  sets  of  six,  all 
weighing  the  same  and  in  the  case  of  the  connecting-rods, 
each  having  its  center  of  maRS  in  the  same  location.  The 
weight  limit  of  all  the  reciprocating  part*  has  not  been  cut 
down  to  the  lowest  possible  point,  but  has  been  designed  with 
a  view  to  provide  an  ample  factor  of  safety  under  the 
stresses  of  heavy  duty  work  such  as  hard  pulling  with  a  wide 
open  throttle. 

Crankshaft  Bearings  Accessible 

The  bearings  for  the  crankshaft  are  hand-scraped,  and 
are  carried  in  the  upper  part  of  the  crankcase  being 
accessible  by  dropping  the  lower  part  of  the  crankcase.  The 
crankcase  itself  is  manufactured  in  two  parts,  the  upper 
part  of  government  bronze  testing  80,000  pounds  to  the 
square  inch  tensile,  and  the  lower  half  of  cast  aluminum. 
The  four  arms  for  the  motor  support  are  a  part  of  the  bronze 
casting  forming  the  upper  half  of  the  crankcase. 

Camshafts  are  chrome-nickel  steel  forgings  with  the  cams 
integral  with  the  shaft.  The  exhaust  camshaft  is  1  1-16 
inches  in  diameter  and  the  intake  camshaft  is  7-8  inch.  They 
are  supported  by  five  bronze  bearings.  The  cams  are  hard- 
ened by  a  process  which  renders  the  surface  glass  hard  and 
the  inner  structure  of  the  cam  of  sufficient  toughness  to  with- 
stand the  thrusts  of  valve  drive.    The  camshaft  gears  are 
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t  helically  and  are  driven  by  an  alloy 
leel  pinion  on  the  crankshaft.  The  water 
ump  shaft  and  magneto  shaft  chrome- 
ickel  steel  gears  are  driven  off  the  eam- 
haft  gears.  The  tungsten  valves  are 
■round  to  a  true  seat  at  the  factory  and 
nth  this  material  should  not  warp  or  pit 
nder  any  usage.  The  tappets  ure  also 
f  alloy-steel  and  operate  in  bronze  guides 
rhile  the  rollers  are  case-hardened  and 
>perate  on  hardened  pins.  The  proper 
learance  between  the  tappet  end  and 
l  aim  lit  III  is  .01)8  inch  on  the  exhaust 
iide  and  .004  inch  on  the  ignition  side. 
The  entire  mechanism  including  tappets, 
items  and  springs  are  inclosed  in  a  hi  mi - 
tum  housings  for  protection  against  mud 
ind  sand  and  also  to  minimize  noise. 

Lubrication  is  by  a  combined  low-pressure  feed  and  splash. 
All  the  oil  along  with  the  pump  splash  troughs  and  sumps  is 
contained  in  the  aluminum  oil  pan  at  the  bottom  of  the  crank- 
rase.  On  the  4S,  7  quarts  of  nil  fill  the  reservoir  and  on  the 
SH,  fi  quarts.  The  pump  is  a  gear  design  operating  at  a 
lower  level  than  the  sump  and  hence  is  self-primed.  At  the 
intake  of  the  pump  there  is  a  strainer  through  which  all  the 
oil  is  drawn  and  forced  into  a  series  of  leads,  one  of  which 
passes  along  the  bottom  of  the  crankcasc  and  supplies  the  six 
troughs  for  splash  lubrication  and  another  which  passes 
along  the  upper  half  of  the  crankcase,  from  which  branches 
are  led  to  each  of  the  main  bearings.  This  HUM  mail 
also  carries  oil  to  the  magneto  and  pump  shaft  bearings. 
The  connecting-rod  scoops  dip  .125  inch  into  the  trot 
throwing  a  spray  of  oil  over  the  entire  interior  of  the  motor 
and  all  the  surplus  oil  drains  back  to  the  nil  sump.  The 
pressure  on  the  oiling  system  can  be  controlled  by  regulating 
a  by-pass  valve  and  baffle  plates  prevent  the  motor  from 
becoming  flooded  when  descending  a  steep  grade. 

Air  pressure  feed  is  used  on  the  gasoline.  The  tank  holds 
30  gallons  and  is  hung  from  the  rear  of  the  chassis  frnmi\ 
being  made  of  galvanized  sheet  steel  and  fitted  with  a  cali- 
brated gauge  denoting  the  amount  of  fuel  in  the  tank.  The 
tank  is  sealed  by  a  heavy  forged  filler  cap  with  a  leather 
gasket  to  prevent  air  leaks.  Air  pressure  is  obtained  by 
a  reciprocating  pump  driven  by  an  eccentric  on  the  camshaft. 
It  is  a  single  acting  design  and  is  lubricated  from  tho  crank- 
case.  An  adjustable  regulator  is  set  on  the  air  line  to  hold 
the  pressure  in  the  tank  to  2  pounds. 

Locomobile  continues  to  be  one  of  the  few  companies  which 


Horaepowar  curves  of  the  two  Locomobile  elxes  'or  1916.    They  are 
known  at  the  6-M  and  6-48 


Seven-paaeenger  touring  body  fitted  on  1916  Locomobile  chaaaii 


manufactures  its  own  carbureter.  Briefly,  this  is  sin  ec- 
centric float  design  with  an  automatic  air  valve,  the  latter 
having  three  springs  in  series  for  low,  intermediate  and  high- 
speed air.  In  the  center  of  the  intake  passage  is  a  venturi 
with  a  needle  valve.  The  gasoline  passes  to  the  atomizer 
nozzle  which  is  a  double-jet  design,  the  low-speed  holes  being 
drilled  at  the  throat  of  the  venturi  and  the  high  speed  at  the 
top  of  the  nozzle  which  is  located  some  distance  above  the 
venturi.  The  main  air  enters  the  base  of  the  carbureter  and 
is  supplemented  by  the  auxiliary  which  enters  the  secondary 
valve  controlled  by  the  calibrated  springs.  The  mixture 
may  be  made  richer  or  leaner  by  changing  the  position  of 
a  lever  which  adjusts  the  tension  on  the  springs.  The  throttle 
is  a  butterfly  type  and  hot-air  facilities  are  provided. 

Special  Westinghouse  Klectric  System 

The  electric  equipment  of  the  cars  consists  of  a  Westing- 
house  electric  lighting  and  starting  system  and  a  Bosch  high- 
tension  dual  ignition  system.  The  Westinghouse  installation 
is  a  special  design  for  Locomobile  cars,  so  arranged  as  to 
provide  push-button  starting  and  automatic  control.  The 
regulation  of  the  generator  is  accomplished  by  a  differential 
winding  of  the  field  which  provides  a  constant  output  curve 
as  shown  in  the  accompanying  illustration.  A  feature  of  the 
generator  material  is  that  when  the  generator  becomes 
warm,  the  output  is  tapered  down  so  that  in  summer,  when 
the  high  charging  rate  is  not  needed,  the  output  is  lower  than 
in  winter  when  it  is  required.  The  wiring  is  on  a  single 
system,  the  return  being  grounded.  The  exterior  winding  is 
carried  in  flexible  metal  conduits. 

The  starting  motor  is  engaged  by  a  solenoid  series  coil 
which  brings  the  pinion  into  mesh  with  the  teeth  on  the  fly- 
wheel and  is  held  in  position  and  mesh  by  a  shunt  coil. 
When  the  series  coil  becomes  energized  it  pulls  a  soft  iron 
core  into  the  magnet  winding,  thus  shifting  the  starting  gear 
into  mesh  with  the  flywheel.  Just  before  the  gear  meshes, 
a  small  amount  of  current  is  allowed  to  flow  through  a  re- 
sistance in  the  switch,  causing  the  starting  motor  to  spin 
slowly  to  facilitate  the  mesh  of  the  gear  and  when  final  con- 
tact is  made  the  hold»in  or  shunt  coil  comes  into  action  and 
the  full  starting  current  cranks  the  motor.  When  the  engine 
commences  to  fire  the  voltage  of  the  generator  builds  up  and 
the  cutout  switch  clones.  This  grounds  the  positive  side  of 
the  generator  and  opens  the  relay  switch,  allowing  the  pinion 
to  become  disengaged  by  means  of  a  powerful  spring.  Two 
new  features  are  involved  in  this  device,  one  being  a  brake 
which  brings  the  starting  motor  gears  to  rest  quickly  and 
thereby  eliminates  any  chance  of  a  clash  in  case  of  a  too- 
hurried  re-engagement  and  another  is  the  forged  steel  rim 
on  the  flywheel  for  the  starting  gear.  This  is  driven  on  as  a 
very  tight  fit  and  held  in  place  by  headless  set  screws.  Some 
of  the  main  facts  regarding  the  starting  motor  are  that  it  is 
(Continued  on  page  1084) 
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Imperial  Four  Has  Large  Motor 


Intske  tide  ♦»  i  J  *  vr  •■tnc*  Continental  powtr  eisnt  uMd  In  Imperial  tour  i 
NUi  mounting  *f  W««tlngM>ut«  starter  unit 


Good  Chassis  Detail 
and 
Very  Large 
Five-Passenger  Body 

Characterize 
New  Model  for  1916— 
Hotchkiss  Drive 
Through 
Long  Underslung  Rear 
Springs 


ON  lint  seeing  the  11*1*1  Imperil  mndf  l«y  Mutual  Motor* 
Co.,  Jackson,  Mich.,  the  immediate  impreuMn  ia  that 
the  car  In  very  Large  for  the  price — ${ilh>.  Closer  exami- 
nation of  the  chassis  also  shown  that  sue  U  not  the  only  thin* 
about  the  car  by  any  mean*  for  the  main  components  are 
good  and  the  detail  work  in  keeping  with  the  character  of  the 
eanentlalt-  The  motor  in  a  four-cylinder  Continental  3  3-4 
by  A,  piston  displacement  221  cubir  inches,  and,  since  the  only 
caat  iron  part  ia  the  cylinder  block,  the  engine  should  be 
light  for  its  power.  It  Is  Mated  by  the  manufacturers  that 
the  weight  of  the  complete  car  is  2,460  pounds  and,  on  the 
road,  it  Is  easy  to  feel  that  the  power-to- weight  ratio  is  large. 
The  high  gear  ability  is  quite  exceptional  for  a  four-cylinder 
car  and  the  flywheel  ha*  sufficient  mate  to  prevent  any  un- 
pleasant pounding  when  the  motor  U  running  at  a  very  tow 
i peed  indeed. 

In  construction  the  motor  follow*  usual  Continental  prac- 
tice the  lubrication  being  constant -level  splash  combined  with 
pump,  the  valves  inclosed  and  provided  with  cylinder  head 
plugs  so  that  they  are  accessible  without  removing  more  than 
one  valve  at  a  time.  A  very  large  crankshaft  is  used  with 
the  idea  of  eliminating  vibration  and  there  are  throe  main 
bearing*  of  ample  proportions  Though  the  conditions  of 
our  road  trial  on  this  car  did  not  make  possible  any  high 
speed  we  were  a  hie  to  observe  that 
there  U  practM-ally  no  vibration  at  any 
pace  up  to  35  miles  an  hour  and  the  en- 
gine did  not  then  auggeat  by  sound  or 
otherwise  that  it  was  revolving  at  a 
great  rata.  It  Is  geared  4  to  I  in  the 
roar  axle  and  the  tires  are  33  by  4. 

Uenllnghoasr  Electrical  Equipment 

The  etertrieal  outfit  Is  YYeatlngbouse. 
with  a  unit  generator  and  ignition  and 
a  separate  starting  motor,  the  latter 
meshing  with  the  flywheel  through  the 
medium  of  a  Rendlx  drive.  The  gen- 
erator is  driven  by  a  shaft  on  the  right 
side  and  there  i«  a  mibxtantinl  leather 
coupling  while,  as  is  shown  in  the  illus- 
tration, the  ignition  part  of  the  ma- 
chine is  set  vertically,  containing  an 
automatic  advancing  governor.    All  de- 


tail* of  the  distributor  are  magneto  type.  The  valves  are  all 
extremely  accessible  as  the  generator  platform  is  placed  low 
enough  to  prevent  the  generator  obscuring  the  tappets  when 
the  valve  cover  plates  are  removed. 

Located  on  the  opposite  side  to  the  valve*  is  the  Slromberg 
carbureter,  this  having  a  short  Intake  pipe  only,  as  the  mani- 
folding is  carried  out  within  the  cylinder  casting.  Right 
alongside  the  carbureter  comes  the  oil  filling  cap  In  a  place 
where  lubricant  can  b«  poured  in  without  difficulty,  and  a 
gauge  is  used  to  register  the  amount  of  oil  in  the  motor. 
There  is  no  oil  indicator  on  the  cowl  board. 

Wsk  notch  Has  Eaay  Action 

The  inclosed  disk  clutch  has  alternate  Ray  be  sloe  faced 
and  steel  plates  and  is  proportioned  to  the  torque  to  be  trans- 
mitted so  that  the  padal  action  is  not  so  heavy  as  usual.  It 
It,  in  fact,  a  very  easy  clutch  to  operate.  Similarly  the  gear 
shift  is  smooth  and  free  so  that  It  is  easy  to  control  the  gear- 
quietly  and  quickly.  The  gearset  is  a  Muncie  and  provides 
three  speeds,  but  a  point  is  that  annular  ball  bearings  of 
the  best  quality  are  employed  in  it. 

Very  long  underhung  rear  springs  are  used,  designed 
especially  to  give  a  Hotchkiss  drive,  so  the  propeller  shaft 
i*  tlttod  with  two  universals.  The  speedometer  drive  being 
taken  by  gearing  off  the  forward  end 
}oint  casing.  Sometimes  vibrations  in 
the  drive  urine  from  the  practice  of 
taking  the  drive  through  the  springs, 
and  to  guard  against  the  possibility  of 
such  a  happening  the  Imperil  rear 
springs  have  a  particularly  wide 
bracket  for  the  attachment  of  the  front 
ends  of  the  springs  to  the  frame.  This, 
Ilka  other  frame  fittings,  ia  hot  riveted 
in  position.  The  two  spring  hangers 
are  employed  as  phimmer  blocks  for 
the  broke  shafts  which  cross  the  frame 
at  this  point. 

RallBcariag  Axle 

The  rear  axle  is  a  Salisbury  with 
rtraight-toodi  bevel  gearing  and  for 
the  support  of  the  pinion  and  the  dif- 
ferential large  ball  bearings  are  used. 


unviusi  He  ***  tens*r,*ven 
in  Imperial  four 
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TK*  axle  ilmu  are  carried  through,  maid*  the  road  wheel 
huba  m>  that  the  weight  is  borne  directly  hy  a  pair  of  Hyatt, 
heavy-duty  roller  bearing*  located  in  the  plane  of  the  wheel 
and  the  drive  shaft  nciim  the  wheel  in  place.  The  upper 
half  of  the  center  ease  of  the  axle  i<  detachable  for  inspec- 
tion of  the  bevel  drive  or  differential  It  being  pointed  out 
that  this  way  of  splitting  an  a*le  ca*#  leave*  the  lower  por- 
Uon  a  solid  oil  container  that  cannot  leak  lubricant  by  reason 
of  failure  properly  to  tighten  a  few  bolts. 

Front  ip rings  and  steering  gear  layout  i*  normal,  but 
executed  with  an  eye  to  the  Kcceeathility  of  the  great*  cups 
which  is  everywhere  excellent.  A  detail  of  the  fleering 
gear  which  though  not  unique  is  worthy  of  special  mention 
is  the  way  In  which  the  tie  rod  is  lowered  to  clear  the  under- 
side of  the  motor  without  putting  a  betid  in  the  tube.  A 
bent  tube  is  leas  easy  lo  set  to  a  definite  length  and  is  more 
liable  to  distort  than  a  straight  one,  so  the  Imperial  uses  a 
straight  tube  and  drops  it  by  means  of  forged  hangeri  at 
each  end.  These  small  drop  forgings  are  extremely  strong 
and  rigid  and  are  also  neat  in  appearance.  The  chassis 
frame  it  of  heavy  gauge  steel,  designed  for  rigidity  so  as 
to  eliminate  body  squeaks  and  further  to  guard  against 
noises  of  this  character  the  running  board  aprons  hare  a 
feh  packing  strip  both  beneath  them,  against  the  frame,  and 
above  them  against  the  body. 

In  aei i  mbling  the  fenders  and  the  aprons  a  large  number 
of  bolts  is  used  b>  secure  rigidity  and  permanent  freedom 
from  rattle. 


Esheust  a***  ef  C*»tln**HSl  motor  wee*  'n  Imperial  few.  i*iowirt» 
mounting  of  tlgntlrvg  and  l*nltlon  unit  ird  tan  Mlt  Orlve 


Imperial  rear  im,  shewing  loop  pffffui-g  seringa  with  brackets 
sl  the  front  enOs  whech  transmit  the  drive  to  the  frame.  The  fttllng 
of  the  read  wheel  en  a  hl*h-*uty  roller  bearing  \%  «uo  a  featwrs 


Imperial  taur-cylln*er  toorlnaj  car  which   aella  for  SS8S  Willi 
complete  equipment 

It  ha*  become  so  usual  to  say  that  a  body  I*  of  streamline 
form  and  that  it  is  roomy  that  the  phrase*  are  losing  their 
true  meaning,  but  it  is  impossible  to  forego  the  remark  that 
the  Imperial  body  will  hold  flee  people  of  greater  individual 
bulk  than  the  majority  of  cars  having  the  same  passenger 
rating.  As  to  It*  lines  they  suggest  space  and  It  i*  a  car 
to  catch  the  eye,  though  it  might  be  hard  to  say  quit*  why 
this  I*. 

Completing  the  Bperincatory  details:  Wheelbase  115  inch**, 
Detroit  rims,  a  spare  nm  included  In  equipment.  The  head 
lights  have  two  bulba  for  full  and  diminished  Illumination, 
and  the  switch  gear  is  placed  conveniently  on  the  cowl  board. 
In  the  cowl  is  the  gasoline  tank,  which  has  a  gauge  the  driver 
can  read  while  at  the  wheel.  Good  upholstery  with  deep 
padding,  a  leather  covered  hack  to  the  front  seat,  and  a  good 
carpet  make  for  comfort  in  the  rear  compartment. 

Pathfinder  Twelve  and  Six  for  1916 

(CoaftaMrri  from  payr  106*1 

flat  when  the  car  is  unloaded.  These  springs  are  52  inches 
long  and  have  leaves  2  1-2  inches  wide,  the  main  leaf  being 
of  alloy  a  tee  I  and  the  shackle  extra  strong  to  care  for  the 
drive.  The  spring  mounting  brackets  are  of  bronze  and  made 
unusually  heavy.  The  rear  spring  seat,  of  course,  oscillates, 
the  front  end  being  shackled. 

Hushing  at  Every  Bearing  Point 

There  is  one  feature  of  Pathfinder  design  which  might  be 
brought  out  here  in  collection  with  the  braking  system,  but 
which  holds  true  of  the  whole  chassis  design.  Wherever 
there  is  a  bearing  surface  a  bushing  of  some  type  is  used. 
Brake  rocker  shaft*  are  bronze  bushed,  the  brake  and  clutch 
pedals  likewise.  The  cantilever  spring  trunnion  has  a  heavy 
bronze  bushing  and  the  steering  connections  are  steel  bushed. 

In  the  Pathfinder  bodies  there  is  little  noticeable  change, 
the  low-hanging,  characteristic  V-shaped  radiator,  curved 
fenders,  etc..  being  retained.  The  battery  box,  formerly  on 
the  left  running  board,  has  been  removed,  leaving  both  board* 
clear.  The  back  of  the  front  seat  doe*  not  extend  upwards  a* 
much  as  it  did  on  the  farmer  model  and  the  tonneau  has  been 
made  a  bit  larger.  The  two- tire  carrier  still  I*  in  the  rear. 
The  three -passenger  roadster  design  also  has  been  improved 
in  detail.  Tire  saxes  for  this  year  are  36  by  4  1-2,  straight 
side,  non-skids  In  the  rear.  The  standard  coloring*  are  a* 
follows:  Blue-black  with  whlt*  or  gray  running  gear,  wine 
or  dark  green  with  the  same  color  of  running  gear.  Other 
colors  are  $50  additional  for  the  body  and  $10  for  trie  running 
gear. 

Body  types  for  the  coming  year  are  the  same  as  they  ware 
for  the  past  season,  there  being  roadster,  four-,  five-  and  seven- 
passenger  touring  car*  at  the  same  price  and  inclosed  car*  on 
special  order. 
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Has  High  Mica  Commutator  Trouble 


uorlu 


EDITOR  This  Altiimumijc:—  Have 
Wugrter  one-unit  starter  Hnd  generator  on  »  Stude- 
baker  3{j  and  have  it  so  that  »t  will  charge  at  1  am- 
per**  If  I  jittm  th*  contact  point  on  the  rut  out  ul  the  ttart. 
I  can  slow  down  th*  motor  «j  that  It  will  cut  out  and  then 
*|m«viI  up  and  will  cut  in  by  itself,  but  if  I  stop  the  motor  and 
Mart  again,  it  will  not  rut  In  without  help.  I  have-  cleaned 
iMjth  fT-mmutilom  with  fine  sandpaper,  and  soldered  all  con- 
nection*. What  is  th*  chu»«  for  H  not  cutting  in  whon  start- 
ing the  motor  after  it  ho*  been  idle  for  Home  time? 

2— Th*  M*M*r  will  pull  the  mutvr  with  priming  cup*  open, 
but  U  very  sluggish  with  a  new  battery  chared  to 
•pecific  gravity  and  all  connections  tight. 

:i— I  have  been  told  to  groove  the  maulattoe.  between  th* 
brass  segment*  on  commutator.  I*  this  proper?  If  so,  pie  aw 
give  reason.  I  have  *ocn  on  a  1!M5  Ov«rt«nd,  equipped  with 
an  Auto-Lite  starter  and  generator  that  the  generator  commu- 
utor  had  a  sort  of  groove  lwl»*en  th*  segment*.  1  should 
imagine  that  dirt  and  bit*  of  metal  would  accumulate  is  these 
groove*  and  short  circuit  th*  armature  coil. 

Melrin,  la.  H.  EtrLagac. 

— From  the  information  contained  in  your  letter  it  would 
seem  that  the  mlea  between  th*  commutator  bars  la  a  llttl* 
too  high.  It  ij  entirely  proper  that  thii  should  be  scraped  out 
»i>  a*  to  be  below  the  surface  of  the  commutator,  In  other 
i  it  is  necessary  that  thero  be  grooves  between  th*  scg 
■  of  th*  commutator,  first  because  of  the  high  speed  of 
instruments  of  this  type,  and  second,  the  copper  being  softer 
than  the  mica,  which  w  uted  as  an  insulator  separating  these 
xL-irnwntJ.  that  should  th*  mica  protrude  above  or  through, 
expanding:  from  contact  with  oil  or  dampness,  prevent  the 
brushes  from  making  constant  contact  with  the  tegmentr*.  the 
efficiency  will  be  greatly  impaired.  It  is  therefore,  advisable 
to  keep  ih*  mica  etightly  below  the  surface  of  th*  commutator 


Keep  (oia  otitis  tor*  a  ad  Mrtishc*  Clean 

The  commutators  and  brushes  of  tbew  instruments  should 
be  examined  at  least  every  week  or  10  days  to  And  out  their 
condition.  If  the  commutators  are  dirty,  or  the  mica  pro- 
trude* hIkiw  the  surface,  the  condition  can  he  detected  from 
the  action  of  the  generator  as  follows: 

The  relay  will  »•*  rlo»e  ami  the  grni>rator  will  not  rharg* 
even  though  the  engine  is  speeded  up  to  a  very  high  r.p.m. 
[f.  however,  the  engine  i*  Kpeeded  up  until  it  cor  re*  [Hindis  to 
a  car  sp«vd  of  I  ft  to  20  miles  per  hour,  and  then  the  contact 
points  of  the  relay  are  cUi«*d  with  the  finger,  the  generator 
will  -tart  to  charge  and  the  contact  will  remain  closed.  If  the 
engine  is  now  slowed  down,  the  contacts  will  open  and  they 
will  ch<r*  properly  up«m  »p**dlng  th*  engine  up.  However, 
it  the  engine  is  stopped  for  a  few  moments,  and  then  started 
it  will  he  nev*-»ary  to  tloao  the  contact  points  of  the  relay 
*iih  the  Anger  before  the  starter  will  charge  the  battery. 

In  order  In  eliminate  thi»  corwlithm  it  it.  ner**»ary  to  scrape 
.  jt  th*  mwa  from  between  the  commutator  bars  until  kt 


below  (he  surface  by  about  3*64Ui  inch-  So  mica  should  be 
loft  above  the  commutator  surface. 

Before  attempting  to  remove  the  mica  it  i*  advisable  to 
remove  the  xtarter  generator  from  th*  car  and  then  with- 
draw the  armature.  A  special  jig  A  can  be  made  for  large 
a  hop*  for  doing  thU  work  or  a  sjtecial  tool  B  h*  shown  in  Fig. 
1,  can  be  used  for  small  shops  or  individual  repairmen.  This 
tool  can  be  made  of  a  hacksaw  blade  aboot  8  inches  in  length, 
on«  and  bring  ground  rharp  like  a  parting  tool  on  a  lath*  or 
planer  to  the  thickness  of  the  mica  between  the  copper  bars. 
The  other  end  should  be  shaped  like  a  hook,  having  th*  same 
kind  of  a  point  as  on  the  other  cad-  Around  the  center  of 
this  tool  should  be  folded  a  piece  of  heavy  tin  wrapped  with 
olectrw  tape  making  it  easy  to  handle  and  tea*  likely  to  break. 
The  mica  is  removed  by  forcing  the  sharp  edges  of  the  tool 
from  the  outer  edge  of  th*  commutator  surface  to  the  inner 
edge.  It  can  be  6nUhod  with  the  hooked  edge  being  drawn 
back  In  th*  opposite  direction.  Do  not  cut  away  the  copper 
as  this  will  increase  the  width  of  the  slots  and  gtv*  very  poor 
result*,  It  will  be  found  convenient  to  place  the  armature  in 
a  vise  while  undercutting  the  mica  In  thla  manner.  Do  not 
uie  a  sharp  needle- pointed  tool,  as  this  will  not  gtv*  good  r*> 
sults.  A  tool  of  this  shape  will  simply  make  a  V-ahaped 
crevice  in  the  mica  and  the  pieces  nearer  the  commutator  bara 
wt|!  not  be  removed  A  small  magnifying  glass  can  be  em- 
ployed to  great  advantage  in  detecting  whether  or  not  all  th* 
mica  has  been  taken  from  the  grooves  to  th*  proper  depth. 
It  is  of  great  importance  that  th*  tool  which  docs  thU  work 
be  very  sharp. 

Maxwell  Electric  System  Outlined 
Editor  Trig  AtToMoaitg:— Kindly  outline  the  lighting  and 
starting  system  used  on  the  Maxwell  car.    Would  appreciate 
your  tracing  the  current 

Isanti,  Minn.  A  SriuHHiBxx. 

—The  starting  and  lighting  system  used  cm  the  191&  Max- 
well is  the  Gray  4  Davis  twx>-unit  outfit.  Th*  apparatus  is 
competed  of  a  dynamo,  starting  motor,  battery,  a  regulator 
cut-out  for  controlling  the  output  of  th*  dynamo,  switch  for 
operating  the  cranking  motor  and  lighting  switch**,  fuses, 
wiring,  etc ,  to  make  up  the  various  circuit*  and  protect  them 
against  injury. 

Briefly,  the  operation  of  th*  system  is  as  follows:  When 
the  car  is  in  normal  condition  the  motor  Is  stopped,  the  bat- 
tery charged  and  nothing  whatever  about  the  car  ha*  any 
motion.  By  pressing  the  starting  switch,  the  potential  energy 
contained  in  the  storage  battery  is  drawn  upon  and  atarta  u> 
operate  the  cranking  motor  by  first  throwing  into  engage, 
mcnt  the  drive  pinion  P  with  the  flywheel  bevel  B  In  Fig.  2 
and  then  by  spinning  the  cranking  motor  when  these  two 
gears  are  in  engagement  the  motor  is  started.  As  anon  a* 
the  motor  starts,  the  starting  pedal  is  released,  disengaging 
the  flywheel  pinion  and  electrically  disconnecting  th*  motor 
from  the  battery. 
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which  Is  driven  by  it  produces  a  current  of  electricity  which 
paueR  through  the  regulator  and  then  on  to  the  storage  bat- 
tery, charging  this  with  electricity  which  la  drawn  for  the 
purpose  of  lighting  the  lamps  or  for  again  cranking  ths  mo- 
tor. An  ammeter  on  the  dash  shows  the  discharge  and  charg- 
ing current  in  amperes.  The  current  can  be  traced  from  the 
accompanying  wiring  diagram  h'ig.  :J. 

Mtmn  to.  Make*  It*  Own  I  Iodic* 

Editor  Tug  wlllleahhallll  Tllleflj  advlae  through  the  Roa. 
trum  the  name  of  the  maker  of  the  bodies  used  on  the  li't'i 
Moon  cars. 

Homestead.  Ha.  II.  N.  M. 

— The  Moon  Motor  Car  Co.,  St.  Louis.  Mo-  makes  its  own 
bodies,  having  a  fully  equipped  plant  to  do  this  work. 

Tire  Diameter  Affect*  Speedometer 

Editor  The  Aitomobile:  — I  have  changed  the  111  by  3 
front  wheels  and  tires  on  my  car  to  30  by  3  1-2  in  order  to 
have  the  same  art*  all  around.  How  much  more  than  a  mile 
will  I  have  to  travel  liefore  the  speedometer  registers  1  mile? 

2 — la  there  any  inexpensive  way  of  changing  the  speed- 
ometer to  make  it  accurate?   It  u  a  Stewart  on  a  1916  Ford. 

Gladstone,  N.  J.  J.  XI.  lUcm. 

— Unless  you  have  replaced  the  entire  wheels  you  should 
not  have  changed  your  30  by  3  for  30  by  3  1-2  as  the  rim 
profile  for  a  30  by  3  tire  la  different  from  that  of  a  30  by 
3  1-2.  In  changing  your  equipment  from  30  by  3  to  30  by 
3  1-2  on  the  same  wheel  it  would  be  necessary  to  cut  the 


PlQ.  1— Special  stop  Jig  A  ana  nana  tool  D  tor  trimming  com- 
mutator   micas    ana    ales    sketch    ■hewing    commutator  partly 


rag.  i— Part  aectlanal  view,  showing  operation  of  OrSy  aV  Davie 
slettrat  sUetlag  motor  on  ths  If!  Maswelt.  P  ta  the  Orlve  pinion 
»og  8  the  teeth  en  the  periphery  of  the  flywheel 
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felloe  of  the  wheel  1*2  inch  all  the  way  around  and  buy  a 
new  rim  of  different  profile.  Without  changing  either  the 
wheal  or  the  rim  you  can  uee  a  31  by  3  1-2  tire  in  which  cast 
the  distance  traveled  by  the  car  would  he  3.33  per  cent, 
greater  than  the  speedometer  reading  would  show.  If  you 
change  the  wheels  and  rims  and  use  the  30  by  3  1-2  size  In 
place  of  the  30  by  3  your  speedometer  reading  would  not  be 
affected. 

2— The  method  of  changing  the  speedometer  to  make  it 
accurate  is  simply  to  put  a  new  (Mr  on  the  speedometer 
drive.  This  is  not  expensive,  the  cost  being  $1  for  the  new 
rear.  It  must  be)  remembered  that  unless  you  use  the  81-inch 
sixa  it  will  not  be  necessary  to  change. 

Defective  Hose  Cause*  OverhruliriK 

Editor  TttR  AtrroMoaiu!:— The  writer  has  a  ttlt  six- 
cylinder  Chalmers  car  which  heats  up  considerably:  in  fact 
on  a  warm  day  it  gets  so  hot  that  it  is  torture  Instead  of  a 
pleasure  to  drive  the  car,  and  on  moderate  driving  it  will  boil. 

This,  in  my  opinion,  is  due  to  the  car  being  driven  without 
any  wuter  in  the  radiator  a  distance  of  6  miles  by  another 
party,  part  of  this  ■.  miles  having  two  very  steep  hills  and 
1  mile  up  a  mountain  with  a  maximum  grade  of  X  per  cent. 
Before  this  parly  drove  the  car  without  water  it  worked  fine 
and  never  heated  to  any  extent.  I  would  like  to  know 
whether  there  is  anything  that  I  could  do  to  stop  the 
heating  up? 

Leekrone.  Pa.  J.  A.  R. 

— Trx  AlTOMoaiLE  has  no  record  of  any  heating  troubles 
with  the  Chalmers  18,  and  in  instances  where  trouble  has 
occurred,  it  has  been  brought  about  through  some  local  con- 
dition. As  you  explained  in  your  letter  that  the  trouble  had 
not  developed  in  your  car  until  the  car  had  been  run  •  con- 
siderable time  without  any  water  and  in  running  the  ear  ia 
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ri«  4— S*ctu>n  ihrtiwan  tfU****  •*  IM**nal  c*m!)o»1*M  motor  Itluo- 
trstlsa  the  p*-lnclpt*  of  ths  Packard  pat*>nt«d  offset  wrtvtptn 


this  condition,  the  only  trouble  that  coald  develop  would  be 
to  injure  (He  rubber  hoa*  connections,  radiator  to  water 
pump  and  cylinder  block  to  radiator.  In  this  Instant*,  the 
motor  and  pari*  undoubtedly  became  so  hot  that  the  inside 
■>urfee*  of  th*  radiator  hose  collapsed  and  thU  undoubtedly 
m  obstructing  the  passage  of  water  on  this  particular  car. 

It  is  suggested,  tharefor*.  that  you  r«nov«  the  radiator 
ho»*  and  examine  it  and  if  necessary  install  new  hose, 
being  sure  thai  they  are  not  kinked. 

Thero  is  also  a  possibility  of  the  radiator  cells  having 
become  partially  clogged  on  account  of  the  pediment  which 
wkk  uniloiibtmll}'  distributed  to  the  celts  hy  the  steam  goner- 
utcd.  This  might  have  clogged  the  cells.  If  this  is  the  caw 
the  radiator  should  S*  filled  with  water;  then  draw  off  about 
1  <|uart  und  dttsolvc  in  this  the  maximum  of  concent  rated 
lye  which  the  water  will  carry.  Thin  should  tie  poured  into 
the  rad.aU.r  and  the  motor  run  for  several  momenta  until 
the  cool  inn  system  has  become  thoroughly  heated.  The  water 
i*  then  drained  off  and  thoroughly  flushed  out  with  aeveral 
tilling*  of  fresh  water,  caic  being  taken  not  to  get  any  of  the 
water  in  which  the  lye  is  dissolved  on  external  port*. 

Packard  Patented  Offset  Wrist  pin 

Editor  Tkk  Ai-ruMoBJU::  —  I  would  like  to  sec  the  offset 
wristpin  discussed  in  your  magann*  1  understand  the  Pack- 
ard company  is  using  this  style  in  the  new  cars  for  more 
i|jiet.    How  might  this  be  accomplished? 

V-Hqw  wilt  it  aflWt  *.pe#d? 

;{_How  will  it  affect  wear  on  the  cylinder  walls? 

Providence.  R,  I.  H  <*.  (WiNiMwrr. 

— Ths  Packard  company  ha*  been  manufacturing  motors 
for  fome  time  with  the  pi«ton  pin  offset  uppriMifnaU'-y 
inch  from  d*»d  center  in  order  to  allow  the  use  of  a  fairly 
free  piston  to  prevent  sticking  and  ut  the  same  Ume  get  away 
from  the  trouble*,  of  pUton  slap.  The  Packard  company,  in 
fH-rl,  ti.uk  out  a  patent  No.  1,1^S,H*>2  isnued  to  Edward  F. 
Huberts  and  a«-"ig.i>*d  In  t(i»  ParWurd  Motor  Car  l*o„  covering 
thi*  count  ruction.  In  presenting  the  reasons  for  thi*  device, 
the  patent  application  "tat**; 

"It  it  wi'tl  known  m  hydrocarbon  motor*,  and  particularly 
in  upright,  or  vertical  motor*,  that  on  th?  coniprvkixm  nnd 
exhaust  nr  up  or  outward  strokes  of  the  piston,  the  latter 
%  tu»»,  by  ren<on  of  the  angularity  of  the  cntinerti«g-rod  and 
the  pre-fur*  on  top  of  tht  piston,  to  press,  closely  against  one 
>jil«r  of  the  cylinder,  causing  all  th»-  clearance  to  be  between 
thf  opposite  «»!»■  nf  th*  piston  and  thr  cylinder,  On  th*  in- 
take or  lli«t  down  or  inward  sr.  mke  there  if  probably  little 
iharge  in  thi*  're-pivt       the  piston  it  h*ir:g  pullrd  down  by 


the  coonecuriK-rod,  unle**  perhaps  the  lop  of  the  piaton 
may  be  rocked  across  to  the  opposite  aide  by  reason  of  the 
change  in  angularity  of  the  connecting-rod  at  the  top  of  the 
stroke.  But  on  the  firing  or  second  down  stroke,  that  is. 
the  stniae  following  the  compression  stroke,  as  soon  as  the 
crankpin  passes  dead  cenur  and  the  explosion  occurs,  the 
side  prewure  on  the  piston  is  immediate^  transferred  from 
one  sldo  of  the  cylinder  to  the  other,  and  if  there  1*  •  sma.l 
amount  of  play  or  loo**n«»*  between  th*  piston  and  cylinder, 
that  .-.  appreciable  clearance  as  when  the  motor  ia  cold, 
what  is  termed  a  "piston  slap"  resulta.  In  other  words,  thia 
"Hopping"  nf  th*  piston  from  one  side  of  th*  cylinder  diroctly 
to  the  other  at  the  moment  «f  explosion  causes  a  *h»rp  click 
which  is  object tonable  in  motors  for  use  in  motor  vehicle* 
whore  quietness  is  very  desirable.  The  piston  of  a  hydro- 
carbon motor  i»  usually  connected  to  the  motor  erankahaft 
through  a  connecting-rod  which  is  journal™,  at  its  bijr  end  on 
the  crankpin  and  is  pivotally  connected  at  its  smaller  end  to 
the  piston  centrally  of  the  tatter. 

"Dm  of  the  objects  of  the  present  invention  is  to  provide 
means  for  opposing  the  rocking  action  of  the  piston  on  ita 
support,  usually  the  piston  pin.  at  the  top  of  the  stroke. 

"Another  object  of  the  invention  is  to  oppose  or  prevent  the 
piston  from  rocking'  suddenly  on  ita  pin  at  the  top  of  the 
stroke,  thus  eliminating  a  slap  at  that  time. 

"Another  object  of  th*  invention  is  to  arrange  th*  pi* ton 
pin  of  a  motor  such  as  hereinafter  described  In  offset  relation 
with  the  center  of  th*  piston  or  cylinder,  and  preferably  only 
slightly  offset,  to  thereby  retain  the  position  of  the  piston  at 
or  near  the  top  of  ita  stroke,  and  prevent  its  sudden  rocking?. 

"  Another  object  of .  th*  invention  is  to  produce  a  motor  in 
which  the  piston  will  not  rock  or  *lap  suddenly  from  one  aide 
of  the  cylinder  to  the  other. 

"Those  and  other  objects  of  the  invention  are  obtained  in 
the  motor  illustrated  in  thw  drawing  forming  a  part  of  thia 
•Lpm-ifiratlon.  and  in  which  the  figure  is  a  vertical  transverse 
section  of  a  motor  embodying  on*  form  of  this  invention. 

"In  th*  drawing.  Fig.  4  th*  invention  is  illustrated  in  a 
strictly  vertical  hydrocarbon  motor  of  the  four-cycle  type. 
It  is  particularly  applicable  to  this  and  other  upright  motors 
Much  a*  multiple  cylinder  motors  of  the  V-type.  as  diatin- 
cuished  from  hnrtsontal  motor*." 

Th*  Packard  company  states  that  exhaustive  tests  were 
rjn  and  these  showed  to  th*  satisfaction  of  the  Packard 
engine*™  that  thsr*  was  no  difference  in  the  wear  of  the 
piston  walls  and  the  motor  was  not  slowed  down  in  any 
respect  while  there  was  a  gam  in  power,  due  lo  the  ability  to 
use  a  freer  fitting  piston. 

A  Good  Remedy  for  Blow -Out* 

Kdilvr  Tur  Aniuiiwu:—  All  motoric*  know  that  arm.ntr 
the  many  form*  of  tire  trouble  the  blow-out,  which  nine  timea 
out  of  ten  orriirx  rear  tbe  l*wd.  i*  the  mo«t  serioux;  th*  inner 
patch  or  the  inner  lining  doe,  not  help  the  trouble  n  very 
lone  lime;  only  a  costly  eulrnrti?.ine;  job  can  make  the  injured 
i-iuin*  »Knm  fairly  scrvircabl.  and  many  people  discard  the 
tire  rather  lh»n  so  to  the  expense. 

A  rapid  and  very  ecniiumiral  way  to  repair  a  blow-out  con- 
jirt*  in  wnply  lacing  up  the  injured  part  with  ordinary  wire 
Wit  laeinir.  A  good  repair  job  can  eanly  be  done  in  u>l»out 
lli  or  2«  minute*,  proccedinc  an  follow.  Kirxt,  cut  sway 
the  loo~e  rubW  around  the  blow-out  so  you  can  extend  the 
Uring  one  inch  or  m  beyond  each  extremity  of  th«  "wound." 
Second,  with  a  Mout'hat  pin  or  a  iharp  nail,  punch  a  »uf- 
fui.nt  numlnir  of  hc.lc«  around  the  edeej  of  the  cut,  lieing 
cureful  to  (ret  them  equidutant,  yet  tort  too  cio»e  totrettier. 
Next,  lace  up  the  cut.  with  the  wire  Urine.  ju«t  n<  ynu 
would  lace  an  ordinory  belt,  hut  In  this  caae  allow  only  one 
strand  through  each  hole;  be  also  very  careful  t.»  equalize 
ax  much  ax  pouibte  the  ten, ion  of  the  wire  strands.  A 
double  row  of  wire  Lacing  lone  orer  the  other)  will  be  much 
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stronger  than  a  single  one.  Finally,  place  a  piece  of  canvas 
or  cardboard  or  leather,  inside  of  the  canine,  over  the  laced 
pare,  ho  the  inner  tube  cannot  be  injured.  You  have  then  a 
repaired  tire  that  you  ran  again  depend  upon  for  a  gtod  many 
mile*.  The  writer  rot  recently  l^OO  additional  ■llw.l.  with 
a  repair  an  «-x|ilHliml  above,  rmt  (,f  n  blown -out  Hfi  liy  4  ]-'£ 
casing  that  had  already  !»,r»i>0  miles  to  it«  credit- 

It  stands  to  r canon  that  wire  belt  lacing  that  Ik  capable 
of  luring  up  a  1 00 -borne  power  belt  thou  Id  equally  as  welt 
attHwvr  the  purpo-e  of  lacing  up  tire  fabric.  The  scheme 
favors  greatly  the  cur*  eiruipped  with  demountable  rims  or 
wheels;  th*  last  ounce  of  poNsible  use  can  be  handily  ex- 
tracted out  of  an  injured  tire,  whether  the  blow-out  is  pre- 
mature or  not. 

It  is  essential  that  the  wire  lacing  employed  should  he  of 
the  bent  wire  lacing  obtainable,  which  has  not  only  an  enor- 
mous tensile  strength  but  which  possesses  also  a  remarkable 
amount  of  resistance  to  torsion  and  flexion.  These  qualities 
make  it  admirahly  suitable  for  repairing  a  blow-out  In  a 
prompt  and  economical  manner.  An  ordinary  coll  of  belt 
lacing  costs  but  35  rents  and  is  amply  sufficient  to  repair 
from  ten  to  fifteen  blow-outs,  according  to  the  size  of  the  tire. 

Arcadia,  Cal.  C.  V. 

Ford  Engine  Suitable  for  Light  Boat 

Editor  The  AitomoWLK:— There  has  been  quite  a  discus- 
nion  in  this  district  regarding  the  placing  of  a  Ford  engine 
in  a  boat.  I  would  like  to  have  you  expre*H  your  opinion  on 
thia.  If  it  can  be  worked  please  state  how.  or  why.  If  It 
cannot  be  used  to  advantage. 

Ens-ley,  Ala.  E.  C.  GociMtY. 

— There  have  been  several  example*  where  the  Ford  motor 
has  been  successfully  mounted  in  a  boat.  The  exact  propeller 
to  use  with  tbe  engine  however,  depend*  upon  the  weight  of 
the  boat.  The  motor  can  only  be  satisfactorily  installed  In  a 
light,  high-spaed  launch  and  is  not  satisfactory  for  slow, 
heavy-duty  work.  Another  point  which  should  be  observed 
un  installing  it  is  that  it  should  not  he  put  in  salt  water  but 
in  fresh  on  account  of  the  iron  water  jackets.  The  fresh 
water  would  not  harm  the  motor  but  the  deposits  on  the  Iron 
water  jackets  due  to  salt  water  would  rapidly  accumulate  to 
such  an  extent  that  the  cooling  efficiency  would  be  cut  down. 

'•Van I*.  Practical  Dressing  for  Top* 

Editor  Tux  AUTOMoatLg:— Will  you  kindly  tell  me  what 
"a  a  good,  practical  preservative  dressing  for  automobile 
tops?  Something  that  will  not  in  tbe  end  do  more  harm 
than  good?  I  have  my  machine  re-varnished  each  year,  but 
have  not  yet  found  anything  good  for  tops.  Perhaps  yoa 
or  some  of  The  Altomuhjle  readers  can  solve  the  problem 
for  me. 

Topeka.  Kan.  A.  H.  Ben  net. 

— The  material  which  you  use  in  your  top  haa  everything 
to  do  with  what  te  most  desirable  in  keeping  it  in  good  con- 
dition.  If  it  is  mohair,  caetile  soap  and  luke  warm  water  are 
best.  The  other  tops,  which  are  patented  fabrics  or  imitation 
leathers,  etc.,  will  hare  to  be  taken  care  of  according  to  the 
Hulnitance  of  which  they  are  composed  None  of  them,  how- 
ever, will  be  harmed  and  most  of  thorn  benefited  by  the  cast  lie 
soap  and  water  treatment. 

Misaligned  Wheel*  Will  Affect  Steering 

Editor  Thk  Automobile: — Wt  have  for  eome  time  been 
trying  to  locate  a  peculiarity  in  the  steering  gear  used  on 
a  1915  Empire  roadster. 

The  difficulty  seems  to  be  in  lost  motion  or  side  play  in 
some  of  the  parts  which  is  made  apparent  on  traveling  over 
a  stretch  of  rough  pavement,  for  instance,  granite  hlocks, 
by  a  continuous  hammer  jar  communicated  up  through  the 
column.    Originally,  this  gear  was  apparently  right,  that  is. 
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did  not  give  this  Jar  In  passing  over  rough  roads.  We  ha  ■ 
examined  all  the  connections  and  have  taken  up  play  in  all 
the  knuckles.  What  adjustment*  or  remedy  would  yon  sug 
gest  in  order  to  take  out  this  lost  motion  and  thus  eliminate 
the  latter? 

Dayton,  O.  M.  G.  KorT. 

— Adjustment*  are  provided  on  the  steering  gear  of  tl»* 
Empire  for  putting  the  proper  spring  tension  Mi  the  reach 
rod  and  also  to  take  up  the  slack  or  backlash  in  th*  gear  by 
moving  the  eccentric  bushing  on  the  worm  gear  shaft.  Thr. 
is  done  by  removing  the  steering  arm  from  the  end  of  tit- 
worm  gear,  loosening  the  clamping  screw  on  the  steerirg 
body  or  chuck,  and  making  the  proper  adjustment  of  gear  . 
then  tightening  the  damping  screw  holding  same  In  position 

It  might  be  that  your  car  has  experienced  some  jar  who  h 
has  bent  the  axle,  knocking  the  wheels  out  of  alignment, 
which  would  give  the  trouble  you  mention. 

Two-Throw  Crankshaft  Disturbs  Balance 

Editor  The  Ai  tomihiilj:: — What  are  the  objections,  if  any, 
to  a  crankshaft  such  as  illustrated  in  Fig.  U. 

With  a  firing  order  of  1,  3,  2.  4,  and  proper  counterpoise, 
would  this  scheme  cause  any  unusual  vibration  of  the  motor* 

Princeton,  N  J.  A.  K  CHAPMAN. 

— The  great  objection  to  this  method  of  manufacturing 
the  crankshaft  is  that  It  would  be  detrimental  to  effecting  i 
proper  balance  of  the  reciprocating  parts.  The  counter 
poise  which  you  mention  as  Illustrated  would  only  effect  floj 
rotative  balance  and  by  having  its  weight  properly  arrange  : 
no  doubt  the  rotating  parts  could  be  brought  into  prop*  - 
balance.  The  reciprocating  parts,  however,  would  be  ar- 
ranged In  pairs  with  all  of  the  parts  in  the  forward  t»  a 
cylinders,  going  upwards,  at  the  time  that  the  parts  in  th*! 
rear  two  cylinders  were  going  down.  This  would  set  up  a 
longitudinal  locking  motion  due  to  the  couple  PP1  as  shown 
in  Fig.  6.  At  high  speed  this  would  cause  considerable 
vibration  and  besides  would  be  a  considerable  strain  on  th* 
bolts  connecting  the  cylinders  to  the  crankcase. 


Pig.  i-Upptr-Twothrc*  crankahaft  diagram  auttmttt»S  br 
A.  K.  Chapman  fee  information 

Fig.    ft— Lower — Why   IKe   two- throw   ersntsnsft   la  Impractical. 

The  couple  PPt  wouie  set  ue  s  ion<}iitueii*sl  eothin*,  motion  which 
wool*  <njure  tn*  mot  sr.  besides  destroying  the  balance 
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Definite  New  Unit  for  Motor  Speeds  to 
Avoid  Vague  "High"  and  "Low" 

1  Mntnr  Speed    1  Turn  Per  Second.    Proposed  by  M.  C.  K. 

Ah'  rvt-rj-lMMty  kr. 1*10  resolution*  per  minute  ih  fairly 
hi*h  MH-...i  for  u  -Utomary  e....,hnr  or  ml  ermine, 
revolution  w.i,  ...iHiHiTfi]  hijrh  »peed  fur  a  boat 
iti<.l.-r  uri'il  motor  lxM*t  rnnn/  had  tM-r-.tive  wi  ll  udvanted , 
i  .«.'"*■'  f*vj.|ii»  nif  »-  Mil «  the  perfectly  fc'tddy  ►(iced  of  a  Merrcde* 
■  'jtiwrml-it..  mi»t(ir  hi  I .  and  n<mml»)  «  tin  automobile 
m*.t**r  *fi  ■  tr.if  it*  maximum  power  at  1>0II  revolution.,  per 
•■unite  i.  termed  a  low  »pved  mi. tor  or  a  hiirh  <<<pr*d  motor 
nr*  ofdititfly  an  the  Mf*-«k«'r'*  prrviou*  etpef iwrii-r  Km*  bee/i 
with  aeroplane  or  nulofiif^'lli*  motors  running  ot  4,t"*U  revo 
tuEiui  *.  or  with  the  ».rr»ir«-  Amerirart  automobile  motor  i#Kti»# 
lo„Ne  he*!,.,  to  drop  j,t  J  ,<K»fi  resolutions  and  whore  man 
mum  |*.wcr  i«  obUnnd  at    I  ,joo  to   l.f.iKi  rcvdulxm-  In 


Millie  ili«re|rnfd  of  th' 

►  peed,"  laymen  and 


In  hriii*e  of  the  term  "high- 
alike  continue,  however,  to 
employ  thi.  e<)>r»*Hli»ii  with  the  exportation  (tint  the  Hearer 
or  under  will  under -tan d  the  *..me  tiy  it  a«  the  .pinker  or 
writer.  A»  in  nil  »imilar  mw«,  then-  a  rnmn.  The  more 
no  unite  mid  ciiniprehnntllile  trim*  are  inconvenient  for  com- 
»iii>ii  p.*  flume  ax  well  n«  for  formal  writing*.  The  ahbrevm- 
td-M  t  |»  iii  for  revolution.  j.er  minute  refuse*  *tubtiornIy  ti> 
t.e  nutated  by  the  public;  it  cannot  be  u*ed  outside  of 
liflniiffll  <li..|ii<,jli..ii*,  inn!  with  a  lti(f  njniiTiil  In  front  it 


minute,    which    in    nearly    always    roug-hly  approximated. 

The  relation  if.  pi-ton  *p*ed  U  simplified  All  one  ban  to 
.Jo,  to  ftr.d  the  pi»ton  speed  in  feet  per  minute,  is  to  multiply 
the  rpeed  fimire  hy  the  -tmkii  In  inches  and  the  product  by 
Hi.  The  |n*i»ir,  upeed  of  a  41i-speed  motor  with  4  inch  > 
for  example,  ii  U  •  i  >.  l<«  -  IfiHO  feet  per  minute. 

In  prartier.  if  thm  *y*U-m  of  parlance  is  adopted,  trw 
iHiMti,  of  motor  ..peed-the  dm  r  ion*,  tn  which  people  think — 
will  of  courtw  quickly  he  moved  from  the  figure*  correspond- 
ing  exactly  to  the  round  hundred!  of  the  pren«nt  method,  and 
the  even  figure*  with  the  new  nynt»m  will  take  their  plar*. 
Or,  in  other  ^  nobody  will  think  of  1,320  revolution* 
per  minute  when  a  HL'- speed  motor  is  mentioned  hut  will  know 
directly  whether  a  22-npeed  motor  .»  what  he  would  call  hirh- 
«  !  «r  hiw-Np*ed  Hi  . 


A.  E. 


lonke*.  a  very  poor  deMriptivc  ailjwtlve,  even  in 
Itullrinv  With  the  prpNetit  tendency  toward  rl..ne>--  m 
irmtot  tli  i-ic  »hn  h  MU  frii"'  th»  motor  np-eed  and  the  need  of 
r.peakin,r  of  the  .«hjt<i  hmh  informally  and  formally,  there 
i.  m-t  M-iMti  f<.r  n  tittle  effort  to  make  it  ea»irr  tu  refer  to  the 
•  pri-d  properl  U  *  of  a  motor  without  hreiikmjf  the  flow  of 
liiii^Mliev.  Mp>ettitic  the  hI r uc( lire  of  a  Hrtitencr  or  niakitig  the 
In) m*ii  frel  thnl  now  he  ran  ijuit  iKteninjr  or  turn  to  another 
n*r« 

When  ilertri.nl  en  if  iw-ri »  pm*»  r.M-tutM.n*  that  hereafter 
n  K'  hoi  *e|Miwer  motor  must  he  railed  a  l»  kilowatt  motor, 
they  hnve  all  etarl  renMitm  tn  their  fittor  Kot  |K.|uiliir  pnr 
Uc.e  *|/ini>»t  them,  and  the  ihari^e  i»  not  readily  accepted 
Itnl  in  looking  around  for  a  term  for  motor  a|ierd-  hy  whirh 
"h.,-h  h|w...t."  "medium  Mo-ed  •  and  "h.w^need"  fau  he  rele- 
rated  <•>  .J.hvion,  the  chance  for  reroncilmir  lechnrcal  ami 
IH.pular  re.|iiiremetit«  very  aei-eplahly  >i«eint  Wtter. 

'■2.-. -Speed"  a  SprahaMr  Adjerlite 

If  t  r.  '.oKition  per  n»i»nd  i<  termed  a  "ipeed."  a  moti:T  iftv- 
in«  ma*iiniini  |»*.»ei  nt  ili^'  re\nlutioh»  ]ft  minute  tn-tonie*  a 
IM  *petil  moloi,  cMie  rivmc  maximum  |*>wrr  ti"  1/tHt'i  rev«iht- 
ltoti«  per  minute  hs-nmei  a  °.lt  *\*n>&  mutoi,  one  of  l^OII 
tri,.|«tnii-,i.  per  inMiUte  t.ivonte-"  a  *peed  motor,  and  -^  on, 
tii  nil  .  the  .Apre-noii  appeaU  to  the  inlultlini.  hryau**' 

«  'i-  irH-*-.!  hiit»i-r,  fur  e^aniple,  u  one  which  mnke«  ?0  turr* 
i-i  1  »»■.  !>!  ,1.  ii*nt  the  tii i ml  inn  ifriiip  what  ihnt  ••(•red  mean*, 
v.Ki|e  it  t«  .piilr  ui.;.til<-  Ji.  iri*>p  what  l._*'Hl  reviOutioni  per 
i-u.nite  ninii  •  w  the  uav  of  rapidity  of  rotalwm.  Withunt  tSr*t 
.1..  iihn^r  1>>  Ititd        Ii.'tt  miiiiv  tiirri*.  per  »c«xmd  it  ^tuiuN 

for  The  t«  ^  lu'i.."  ciminter  on  the  Irntte.i;  -tmid  »  ««>r^-. 
i  s  thr  --^i".d.  and  the  •evinj  t*  In  a!l  u>|.vV  a  more  >t.ui..t- 
,ii,l  titut  l^iiu.  the  niiMilf  for  a'l  other  nie.i*nremen t ■  e»s>pt 
I-  tr  hi.wp.«rr  The  o.'r^  |flM.  no  re*l  d.rVult:e-»  for 
ir-termetliatr  motor  speed*  A  1.4-nt  r  p  m.  m.-'tor  t<t.-..i-,e*  a 
.  !1  -peed  motor,  with  miIi.''-'  n.-nif  «.-v.  a  -  '-^  r  p  m  mntnr 
rd  twulrtr-  Tti*»  is  more  likely  to  eorPMpvnd 
rent  it  y  than  the  bnpj  ^,k*iire   ir   round  hundreds  per 


OI.vlm.aly.  l.y  taking  I  .■100  minute  inrtead  of  1  i 
the  period  for  "a  speed."  a  motor  of  fiftO  r.p  m.  woutd  become 
a  *-wpe*d  motor,  one  of  liW  r  p  m.  a  12-ipced  motor,  and  bo 
on.  There  would  he  a  little  less  friction  at  firft  in  adopting 
this  unit  than  the  other.  Alan,  a  motor  makinjr.  aay,  16»j0 
rpm  culd  be  known  as  a  l&.iki-speed  motor,  with  a  nop  to 
aiiuracy.  But.  with  a  view  to  permanent  advantage*,  th* 
■  imple  re  hit  lot  i  to  1  Mintvd  is  probably  preferable,  because, 
with  it.  fractions  can  be  avoided  with  amalU'r  av«*ra|re  error, 
The  motor  with  I.V.O  r.p.m.,  for  tixampk.  is.  with  the  1  aec- 
.md  unit,  dimply  a  ^li-apeed  motor.  The  S.  A.  E.  could  at  all 
events  decide  which  unit  nhould  Ik?  adopted. 

Taw  l*uhlic  la  U  illine 

(Inly  a  little  persistency  i*  probably  required  to  introduce  a 


for  enomple,  the  pruponent  in  this  eaaa  had  frequent  «a:ca»ion 
fur  mentioning  the  carbon  contents  and  alloy  content*  of 
*teel!»  and  found  it  tn>«MeiHime  to  refer  to  the  quantities  of 
•mall  admikturefc  as  multiples  of  one-hundredth  of  one  per 

wan  enabled  to  »peaV.  al«mt  a  Nteel  having  IS  points  of  carbon 
unit  fi%  poitit>i  of  manfraneae  or  of  a  4  point  phosphorus  steel 
instead  of  ui>inir  the  awkward  decimal  and  sub-decimat  not«- 
tionK.  mid  after  he  had  dewie  Mi  for  aome  t»me  others  bcf?an 
to  adopt  thot  way  of  fpcakinir,  which  is  convenient  and  does 
rot  cln«h  with  the  uw  of  iwrrentace.  Uinir  only  the  u»e  of  a 
KHi-uitve*  lower  unit  in  addition. 

If  the  few  writer-^  on  metallurgical  subjects  whi»  took 
favorable  ruitkre  of  the  little  innovation—  for  which  no  arjry. 
meet  was  offered  had  continued  the  practice  Independently, 
it  would,  judiriiisT  from  indiratwn*.  have  Wn  (terverally  mc- 
i-epted  todoy  as  a  convenience  in  terniinology, 

Another  eTitmple.  <howinir  bow  readily  a  practicable  chart tre 
in  tertnim>loif>-  run  \w  aceepteil  if  it  i?  only  reaolute-Jy  em- 
plo>ed  in  print  and  speech  ddrir.(r  the  ptyrhotoffical  period. 
m  riven  ir.  (be  term  "denatured  alcohoL"  I'p  to  UHlA  '-de- 
hatunnd'"  nr.d  "denaiurated"  were  the  accepted  fnrms.  but 
the  writer  em]iloye«J  "itenatured"  instead,  with  a  brief  srrv 
menl  for  the  prefervr.or,  ar.d  lhi«i  »horler  and  better  form  wa* 
silently  Bdopte<l  by  experts  and  eonrrewlonal  dehat*T-  Brid 

employed  thrxoiehoMt  the  suhwquent  lcfftHlativF 
ttietit.*  on  the  manufacture  and  use  of  ethyl 
duFtnal    pur|nv*e«      "I  VTiaturired"    or    "den  a 
M-'.d^m  t-een  beard  or  aeen  in  print  since. 
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Sizes  Required  of  Wheels  and  Tires  in 
Heavy  Traffic,  for  Road  Protection 

WIDTH  of  tires  for  tractor*  and  trailer*  mu»t  sooner 
or  later  !.••.•  wie  a  subject  on  which  legislation  will 
be  demanded,  In  vt«w  of  the  need  of  protecting  road 
surface*  against  damage  from  excessive  loads  and  *pccd*. 
Activity  in  road  building  and  the  incipient  agitation  for  the 
uw  of  trailer*  in  connection  with  motor  truck*  are  now  add- 
ing a  touch  of  actuality  to  this  matter  which  haw  troubled 
vehicle  builders  and  road  authorities  in  Knjrland  for  a  num- 
ber of  year*.  W,  W.  Beaumont*  formula  for  tire  width* 
may  in  thi*  r**pect  be  of  Interest,  a*  it  U  intended  to  afford 
an  improved  baxi*  for  the  regulation  of  construction  and 
traffic,  a*  compared  with  the  rule*  laid  down  in  the  Heavy 
Motor  Car  Order  of  1904.  These  rule*.  Mr.  Beaumont  point* 
out,  are  involved  and  difficult  to  follow,  mainly  because  the 
wording  of  the  enactment  refers  to  axle  loads  instead  of 
wheal  loads,  but  they  also  fall  to  encourage  the  use  of  large 
diameter*  for  wheel*,  although  experience  ha*  *hown  that  the 
large  wheel*  save  the  road  considerably,  and  they  prescribe 
a  maximum  speed  of  five  mile*  per  hour  which  cannot  be 
enforced. 

The  formula  designed  to  lake  their  place  refer*  to  hard 
tire*  only  and  reads: 

WaxBDtl 

in  which  W  ss  the  load  or  weight  permitted  on  a  wheel  in 
pounds,  white  D  the  width  of  the  tire  in  inches  and  D  — 
the  diameter  of  the  wheel  in  inches.  By  applying  this  formula 
the  valuea  given  in  the  appended  table  arc  obtained.  The 
figures  therein  may  thus  be  taken  as  embodying  the  experi- 
ence of  Great  Britain  In  this  matter  for  the  period  19W-1IU5. 
as  interpreted  by  a  well-known  authority.  He  explain*: 
"These  figure*  do  not,  of  course,  relate  to  vehicle  load*  on 
rubber  tires.  ...  It  is,  however,  more  generally  recognized 
than  it  was  even  a  year  ago.  that  the  wear  of  roads  by  the 
ordinary  motor  omnibus  and  the  motor  lorry  on  rubber  tires 
wa*  only  noticeable  on  roads  with  a  friable  surface. " 

TRACTOn  AND  TRAILER  TIRE  DIMENSIONS  FOR  PERMIS- 
SIBLE WEIGHT  ON   A  WHEEL  IN  POUNDS 

Width  nMlre. 

in  Inrhee          S  *  7  *  9  10         12  14 


S»  S.1SO 

5!  :: 

«  4.4011 

44  4.S30 

M   DM 

<a  s.ioh 


3.  T*n 
MM 

4.  :.r.»i 
l,l*e 
;-.»'•' 

5.  nse 

T.lle 


4.l»*  s.nin  ;.»-,*    a.Sf.n  t/.t-i  v.w.n 

CfM  .*..*H  (.23?    •>;•  1.440  »,TM 

i.lie  e.niR  *\»:i  visa  io.n*e 

«  it"  ">•<  7.M*  tn.aiid  lz.lTa 

*,«:•«  T.J5-*  *,«*!     ^  •  1  i. 1  J.JjO 

T.a.'.n  *.**•  s.itt  l».e?«  ll.inn  n.lte 

s.r.iii  ».!»:•  i«,i*n  u.iie  u.enn   

».*3n  li-w-t  ii.ann  u.44.1  i:..hhi   


Single  and  Dual  Sparks  in  T-Motors 
and  L-Motors — Castor  Oil  Facts 

QOME  test*  conducted  at  the  F.  N.  works  of  llerstal,  Bel- 
*J  glum,  before  the  German  army  took  possession,  gave 
re*ult*  which  neatly  summarise  the  answers  to  question*  fre- 
quently asked  by  motor  vehicle  owners. 

Lubricating  with  castor  oil. — Although  castor  oil  (specific 
gravity  ,9€2)  has  higher  flash  and  ignition  points  (255  de- 
gree* and  315  degree*,  respectively  >  than  ordinary  cylinder 
oil*  (210  and  265  deg.l.  and  though  it  leave*  no  trace  of 
corrwion  and  leas  of  it  is  required  for  good  lubrication  than 


of  any  other  ail,  ordinary  oil  should  still  be  given  the  pref- 
erence for  use  in  automobile  motors  for  the  following  rea- 
sons: The  use  of  castor  oil  reduces  motor  power  about  1  per 
cent.;  it  leave*  on  the  top  of  pistons  a  coating  60  per  cent, 
heavier  and  more  adherent,  resulting  in  a  more  nauseating 
exhaust  odor.  Being  more  nearly  colorless,  castor  oil  is  not 
easily  observed  in  sight  glasses,  and  it  is  not  soluble  in  gaso- 
line but  only  in  alcohol. 

Ignition  by  single  or  dual  spark.— When  a  singte  camshaft 
is  used  and  the  combustion  chamber  is  compact  in  shape,  the 
double  spark  gives  no  advantage. 

With  two  camshafts  and  two  spark  plug*  placed  over  the 
inlet  and  exhaust  valves,  respectively,  the  following  results 
were  recorded:  With  two  sparks  the  angle  of  spark  advance 
is  twice  as  small  as  with  one;  the  efficiency  of  the  motor  is 
improved;  timing  ran  be  omitted  without  reduction  of  the 
power,  but  the  motor  knock*  when  slowed  down.  The  knock- 
ing id  avoided  by  using  magnetos  with  spark  advance. 

I.ocatMin  of  spark  plugs. — In  a  motor  with  single  camshaft 
the  *park  wa*  produced,  successively,  over  the  inlet  valves,  in 
the  cylinder  axes  and  over  the  exhaust  valves.  The  location 
over  the  inlet  valve*,  which  agrees  with  common  practice, 
was  found  to  produce  a  very  small  power  increase-  No  ap- 
preciable difference  was  noted,  whether  the  terminal*  were 
projecting  or  recessed. 

In  a  motor  with  two  camshafts  the  location  of  the  spark 
over  the  inlet  valves  gave  a  marked  increase  of  power,  as 
compared  with  the  location  over  the  exhaust  valves.  The 
tatter  method  produced  slower  inflammation,  as  shown  by 
backfiring  when  the  motor  speed  exceeded  l,H0O  turn*  per 
minute.  To  have  the  plug  project  into  the  combustion  cham- 
ber produced,  with  this  construction,  a  l.T  per  cent,  increase 
of  power  at  1,700  turns  per  minute. — F  rem  (ituie  Or  if. 

Drop-Forging  Art  Held  Back  by 
Too  Many  Specifications 

ACCORDING  to  ft  paper  by  Arthur  Stubba  which  wa*  read 
before  the  Institution  of  Automobile  Engineers  last 
month  the  wider  adoption  of  drop  forging*  for  automobile 
parts  is  hindered  in  England  not  only  by  the  relatively  small 
output  of  the  average  British  manufacturer,  which  makes 
the  cohI  of  dies  high,  but  also  by  an  unsettled  condition  with 
regard  to  the  question  of  who  should  decide  the  grade  of 
material  to  be  used  for  a  given  design.  It  is  usual  for  the 
motor  car  manufacturer  not  only  to  specify  the  material  but 
also  the  test*  to  which  it  is  to  conform.  The  steel  maker 
and  the  forger  can  then  both  retort,  in  the  case  of  failure, 
that  the  steel  was  not  suited  for  the  design.  Mr.  Stubbs 
recommends  that  the  whole  responsibility  be  placed  upon  the 
forger  and  that  he  be  held  to  produce  forgings  which  will 
stand  specified  physical  te*ta.  This  would  compel  closer  co- 
operation with  the  designer  before  work  Is  undertaken  and 
would  lead  to  a  more  widespread  understanding  of  the  differ- 
ent flowing- properties  of  alloy  steels.  He  mentions  that  fnr 
drop  forge  work  nickel  steels  show  a  tendency  to  develop 
fissures  and  surface  defects,  that  chrome-nickel  steel*  are 
liable  to  be  spoiled  by  the  re-heating  which  becomes  neces- 
sary on  account  of  their  toughness,  and  that  chrome -vana- 
dium steels  generally  give  better  result*,  being  easier  to  forge 
and  machine  while  having  high  shock  resistance. 
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$200,000,000  for  Kansas  Farmers— Car  Sales  Boom 

KWrnin-d  /rem  10#l:*  t 


_  month*  there  Kan  boon  no  word  from  the  rity  hall  nor  the 
Metropolitan  Street  Kmlway  company  regarding  the  jitney 
business.  Th*r-  are  nearly  W«i  -nmll  car-  and  kw»  operat- 
ing in  this  city  while  from  several  small  town*  just  outside 
Kan***  City  regular  service  has  been  established. 

There  arc  now  forty-two  jitney  buse*  cipriating,  all  of 
them  except  ten,  on  regular  touring  car  ehossis  with  todies 
mode  at  hoitii.  or  In  Khhxh*  i  ity  carriage  company  plant*. 
The  ten  cars  that  ore  not  on  regular  touring  car  chassis. 
wwri»  mini**  by  the  Studcbnker  company  for  regular  jitney 
bus  trade  and  involve  special  axle*  urtd  ti/i-«.  They  ntv  !>*)- 
tM-ymi-erter  cars,  They  are  operating  over  one  route  about 
:i  mites  long  and  nmuiUin  a  4-minut*  schedule  during  the 
busy  part  of  the  day  and  a  7  minute  rchcdule  the  rent  of  the 
time. 


They  ore  operated  by  the  Kar.-os  City  Jitney  Bun  Trans- 
portation <_V  They  have  been  tn  operation  almost  ft  month 
and  W.  F.  Miller,  the  president,  of  the  company,  says  the 
uveruge  earning*  of  each  bus  per  day  in  »*Ji>.  From  this  Mr. 
Miner  liggrc*  that  he  ran  junk  each  bus  at  the  end  «f  ft  year 
and  buy  u  new  bjs  of  the  same  kind  at  a  co»t  of  $1,200  and 
show  a  good  profit.  Thin  company  expects  to  have  forty 
hu*e*  operating  inside  of  2  months. 

t'o-eperallve  Co.  ef  Hon  Owner* 

Another  innovation  in  the  jitney  business  here  is  the 
formation  of  a  cooperative  company  of  bus  ownem,  Ten 
have  bonded  themselves  under  the  name  of  the  Whit*  iitAT 
Line  and  lire  eMalitiahiiif  a  *rrvice  thot  closely  resemble* 
the  Kansas  (  ity  Jitney  Tronsportotion  Co.  line. 


Locomobile  Refines  Both  Sixes  for  1916 

(fW...*rrf  from  page  10751 


serien  wound,  weighs  21  pounds  and  develops  about  .7  horse' 
power  at  h.2Z>  volt*.  It  revolved  the  3*  at  about  l"io  r,p,m. 
and  the  4*  at  about  Hi  r.p.m. 

A  feature  of  the  hiehtinax  system  is  the  lock  switch  which 
has  o  night  and  day  arrangement-  There  is  also  an  On  posi- 
tion which  render*  all  the  lights,  horns  and  ignition  switches 
operative.  In  the  day  position  all  the  light*  are  disconnected, 
the  magneto  grounded  and  the  starter  disconnected  so  that  it 
cannot  bo  uwd.  Thu*  if  the  car  i*  left  anywhere  in  the  day 
time  it  cannot  be  tampered  with.  In  the  night  position  the 
lights  are  connected,  the  tail  and  aide  lamp*  being  on  and 
cannot  be  turned  off  while  the  starter  cannot  be  used. 

With  the  ignition  system,  the  magneto  i*  set  m  that  with 
the  spark  fully  advanced  lhs  spark  occurs  while  the  piston 
is  still  7-16  inch  from  the  top  of  the  cylinder  on  the  48  and 
o-lfi  on  the  W.  On  tha  batUry  system,  the  breaker  Ls  set  to 
make  the  spark  a  little  later  than  with  the  magneto  when 
the  spark  control  is  sat  to  full  retard.  This  is  don*  to  make 
cranking  safe  in  case  of  failure  of  the  cranking  system-  The 
tiring,  order  is  1-6-3-11-2-4. 

Chic.  EatlrHy  Redesigned 

The  clutch,  which  is  entirely  new  for  this  season,  is  o  dry- 
plale  derign  with  a  cast  Meet  housing  bolted  to  the  flywheel 
and  driven  with  it.  The  housing  contains  six  hard  steel  keys 
riveted  to  it  and  equally  spaced  about  ita  periphery  Merdi- 
luc  *ith  the  keys  are  nine  thin  sow  steel  disks,  each  1-lt!  inch 
thick.  The  dutch  disk  retainer  aim  has  steel  plots  and  eight 
row  stent  di>k*  whuh  mean  aith  iL  Thesti  disks  ant  free 
to  move  in  a  lateral  direction  along  the  axis  of  the  clutch  and 
farming  the  driven  member,  Between  each  pair  of  driving 
ond  driven  disks  is  a  hrary  woven  fabric  disk  of  material 
much  rerrmnling  brake  lining,  The»e  fabric  difck*  ore  noot- 
Lug  and  neither  driven  nor  are  dri\en  but  serve  merely  as  a 
medium  for  transmitting  the  driving  torrjiie  from  the  drivihg 
t.»  [be  driven  di4i«^  Thifc  r.u*  clutch  design  provides  a  smooth 
en  gsgcnicnt. 

Fviur  M|MH*d«  are  provided  in  the  gear  set,  the  llrst  having 
a  rorio  uf  XA.IU2  to  1,  the  wowrd  ''•  7l":t  lo  I,  tli*  third  4 
1o  1  and  the  fourth  :i  "-  iH  t.>  1.  The  reverse  is  ji>  to  1.  The 
dr.v  u  token  through  a  chrome  nickel  «eel  -.haft  with  a  full 
umv.TM.;  at  the  gf-ar^t  end  and  o  b^k  and  pin  type  at  the 
t**r  ux-<-  etui. 

A  'L^t-.rg  re;ir  a^b-  ^  u-.-.t,  :i.e  |.o^.mcbite  rtV.ign  of  M-am 


;e«a  wteel  tubes  forced  into  the  rear  axle  housing  under  heavy 
picture  and  then  nvntvd  t>e-r.g  continued.  The  aal«  shafts 
are  chrome  nickel  steel.  The  gears  are  spiral  bevels  of 
J-piUl..  nianufactured  frxun  rhmitM-nickel  Hteel.  and  lh«  float- 
ing construction  is  carried  out  to  permit  the  entire  dismount- 
ing of  the  Itevel  gear  differential  and  live  axles  without  even 
jacking  the  car.  A  torque  rod  is  anchored  to  the  rear  axle 
housing  and  engages  with  the  rear  gearbox  cross  member  by 
means  of  a  shackle. 

The  front  ttpnngs  are  J*t  by  2  inch  semi-elliptic*,  and  the 
rear  M»  by  2.U  3-4  elliptics.  The  rye«  are  bmnxe-bushed  and 
the  shackles  are  drop-forged  with  steel  shackle  t>olttf.  The 
rtpringH  *t»  r«*tMrtvd  with  alkiyed  Hteel  clips.  The  frstnia  i* 
made  up  of  pieiscd  steel  channels,  the  side  members  being  (i 
incbe*  deep  with  1.75  inch  flanges  and  made  from  !>•.'! 'i  stock. 
The  mat ci ml  used  is  chrome-nhckel  steel  and  all  members  art 
hot  riveted  together,  the  holes  bcLnjr  drilled  and  retimed. 

Two  Ceneeatrie  Drake  Drums 

Brakes  aro  carried  on  the  distance  rods  which  abaurb  all 
braking  torque.  There  are  two  concentric  drums,  spaced 
apart,  allowing  air  space  for  cooling.  The  body  straddle* 
the  chassis  and  is  supported  on  three  tironi*  brackcta  on  each 
aide  and  aim  by  the  two  top  leaves  of  the  rear  spring  which 
ore  extended  beyond  the  spring  perch  to  permit  fast- 
ening  the  body  lo  it.  Both  stock  and  custom  bodies  may  be 
furnished  with  the  cars,  but  th*  feature  of  construction  ia  the 
sheet  aluminum  paneling  over  wood  front**,  securing;  light- 
n*H*  and  strength.  The  renr  door*  on  the  open  (todies  are  25 
inches  wide  and  on  the  closed  bt>diw»,  2*i  inches.  The  front 
diHir*  on  the  touring  car*  can  be  opened  forward  for  ventila- 
tion and  the  entire  body  Is  fitted  out  for  great  luxury.  A 
•  nerial  feature  nf  the  windshield  is  thot  the  1<.wer  half  is  in- 
dependent of  the  jpper  and  fiibvr  may  be  swung  into  any 
desired  poaitidh.  The  upper  glass  overlaps  the  low«*r  %o  that 
no  rain  can  enter.  Left  drive  and  center  control  are  used 
with  emergency  lever  on  the  left.  Tires  for  the  :tH  Ure  36  by 
4  r»  front  ar.d  U7  by  rear.  Kor  the  48  they  are  :t7  by  ft  all 
around, 

The  pri.es  are:  for  the  :iK  for  six  passenger  touring  cars 
and  wven-jun-H-nger  touring  car  a,  I4,4<>0:  limousine  *,">400- 
Utwlaulct.  $r,.;e:.li.  and  Herline.  f->.7i>J.  For  the  same  bodies 
on  the  4*  the  prices  are.  respectively,  lo.tUO.  $(;,2O0  «H  *MW 
and  $fi.r.«i,  with  full  equipment. 
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Tn  k    ClAH    J  oi'itx  al    Com  i>  any 

Rows  M.  SvweWotl,  hMidMt 
W.  t.  Upk,  VkWl.wa.oi  X.  M.  i  -••  ■  Ttiu«f 

A.  »-  *w*U*ad.  ftacrrtory 
T.  B  Vita  AUtrnt .  AX««tMi*x  M*MC«f 

Ml-Ul  West  tfith  Stmt.  Htw  York  City 

KtJITOUlAX. 
D«i(4  ■••cjufi.  I>K«ct.H4  rditsr 
PtMll  Mdto.  Ijj  A.  Lotto*  Oay4a« 

J.  BX«w4  Scbiypa*  Sydney  o*b«rry 

L.  V.  Iiwcir,  Special  fcp— afctj  OtMM 

if ic.v ii  orricw 
Cbotsco— Ml  S»«*t>  MkhlfU  *r«.,  pfaoaa  Jiamaaa  T7TJ7 

Doerofl— *9  P«t  SUrrt,  W«o1,  Ptwa*  Mfcaft  1 13 1 

C1*r.lud-St«-517  Ivtttud  KU*t  ,  PbMi*  rmp«cl  lo7 


Mt'MLItll-TKKN  K 

 -Oo.  Iw,  U  00 

To  Sobo«rtb«f»-  Po  n*t  iMd  omry  by  * 
ywi  on—  m  bpw  Mm»t  Ot4t*,  m  R«giiB» 

dismry  suL    Kami!  by  DnA. 
r  poor  Ian**. 

tstoroX  at  in  York,  H.  Y. ,  M  oocoad-cUos 

Mcmb«f  «f  lb*  A<*dU  Hurt  a:  of  _  u  :  _  _.  L  ■  ■ -_i  . 

Tb*  Atila»obo.i  U  *  cacapfadaiiao  id  Tk*  AwtoavtbOa  i»»«rftly ;  ««d  tk«  Mmm 
K»t..*    •■en  ,  Mar,  IW,  DmIif  *nA  Xtpwmu  <m*olh)f  1.  October,  IBM. 
Md  IW  AlinblU  bUcatio*  iombUiIi  i.  July.  IM9. 

S.  A.  E.  Still 

Growing 

TO  talk  of  the  remarkable  progress  of  the  S.  A.  E. 
has  become  platitudinous  and  there  is  no  longer 
any  need  to  argue  that  it  is  a  powerful  society  which 
is  doing  a  power  of  good  work.  But  when  a  person 
or  a  concern  is  making  great  headway,  when  he  or  it 
is  making  a  great  success;  right  then  is  the  time  to 
beware  of  the  rocks. 

The  S.  A.  E.  has  been  fortunate  in  the  possession 
of  officers  who  appreciated  this  truism  at  the  full, 
with  the  result  that  a  success  once  scored  by  the 
society  has  always  been  taken  as  simply  a  stepping 
stone  to  the  next  accomplishment.  The  meeting  at 
Detroit  last  week  was  chosen  as  an  opportunity  for 
several  of  the  men  who  have  made  the  S.  A.  E.  what 
it  is  to  express  their  conviction  that  now  is  the  time 
for  redoubled  effort  on  the  work  of  standardization, 
that  the  usefulness  of  the  few  standards  already 
adopted  must  not  be  regarded  so  much  as  proof  of 
work  rfoiw  as  proof  of  the  work  needed  to  be  done. 

The  cry  for  more  members  from  the  executive  side 
of  the  automobile  industry  is  one  which  every 
engineering  member  should  heed,  for  it  is  up  to 
executives  to  use  what  the  engineer  provides  and.  if 
he  makes  standards  with  an  eye  to  their  money 
saving  value,  the  fact  must  be  brought  home  in  the 
proper  quarter.  Far  the  best  way  to  do  this  is  to  get 
the  executive  men  to  the  meetings  and  on  the  mem- 
bership roll  and  this  is  to  be  the  great  endeavor  of 
the  coming  year. 


110    Miles    an  Hour 

THE  completion  of  the  Chicago  2-mile  board 
speedway  with  its  scientifically-banked  board 
surface  has  already  opened  a  new  regime  in  motor 
racing  and  the  average  speed  for  a  lap  on  American 
■Pttdwayi  has  within  a  week  jumped  from  less  than 
100  miles  an  hour  to  over  1 10  miles  per  hour.  Since 
the  conception  of  the  Indianapolis  speedway,  the 
American  public  has  been  inclined  to  think  that  aver- 
ages between  84  and  100  miles  per  hour  were  the 
limits  of  racing  cars  today,  but  this  delusion  has 
been  dispelled.  Chicago's  track  has  already  proven 
that  the  high-speed  car  is  valueless  without  a  scien- 
tific track  fnr  it  to  run  upon.  For  years  Rrooklands 
has  held  top  figures  in  speed  performances,  first  be- 
cause the  track  was  properly  constructed  and  sec- 
ond.  due  to  the  English  makers  building  cars  that 
were  capable  of  speeds  as  high  as  125  miles  per  hour. 

Now  that  tracks  are  being  built  in  America  which 
will  contain  speeds  it  is  hoped,  up  to  140  miles  an 
hour,  it  remains  for  our  manufacturers  to  build  cars 
that  will  have  speeds  up  to  the  limit  of  the  track, 
a  nice  engineering  problem. 

The    May-June  Dilemma 

THE  sentiment  is  growing  that  automobile  manu- 
facturers are  erring  in  disturbing  what  should 
be  the  best  selling  period  of  the  year,  namely,  the 
months  of  May  and  June  by  the  announcement  of 
new  models  during  these  months  and  thereby  not 
only  disorganizing  the  entire  selling  forces  of  the 
country  during  this  period,  but  also  upsetting  the 
mind  of  the  prospective  buyer. 

There  has  been  a  strong  sentiment  against  this 
annual  May-June  program,  but  manufacturers  seem 
insane  on  getting  their  announcement  before  the 
public  at  the  earliest  moment,  in  some  cases  irre- 
spective of  the  best  interest*  of  their  dealers.  The 
present  work  of  the  National  Automobile  Chamber 
of  Commerce  to  change  this  condition  will  not  meet 
with  very  early  success  because  manufacturing  con- 
cerns will  continue  to  use  those  policies  which  they 
think  beat  suited  for  their  particular  needs,  conse- 
quently, it  would  seem  that  the  spring  disturbance  is 
scheduled  to  continue  for  some  time  to  come. 

The  most  unfortunate  aspect  of  this  spring  dis- 
turbance is  that  hundreds  of  dealers  are  brought  out 
of  their  territories  to  the  factories  during  this  period. 
Mny  and  June  would  seem  to  be  months  when  these 
dealers  should  be  at  home,  pushing  the  sales  and 
perhaps  lending  every  aid  in  clearing  up  the  last 
cars.  These  dealers  would  find  it  more  convenient 
to  visit  the  factories  at  other  seasons  when  home 
needs  are  not  so  urgent. 

Some  manufacturers  are  making  an  error  in  an- 
nouncing their  new  models  before  they  are  ready  to 
make  deliveries  to  customers.  It  is  a  good  plan  to 
start  your  selling  campaign  well  in  advance  of  when 
you  hope  to  make  deliveries,  but  it  is  questionable 
business  to  put  on  a  selling  campaign  for  prospective 
buyers  and  not  have  the  goods  on  the  counter  that 
these  buyers  want 
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Ship  1,282  Chandlers 
in  May 


Buick  Plans  400  Cars 
Per  Day 

Factory  Additions  Make  60,000 
Cars  for  1916  Possible— 
50  Per  Cent.  Sold 

Kukt.  Mint..  June  l'J— Whin  thi.  ad- 
ditions to  the  Buirk  Motor  Co.  arc  com 
pitted  ami  the  new  machinery  installed, 
which  will  be  within  the  next  U  week*, 
production  will  avernee  Jlill  car.  a  day. 
With  an  output  of  Co.uOU  cars  planned 
fur  I»I<1  or  !S,*W  more  Ihnn  thin  year, 
it  is  staled  that  since  tho  announcement 
of  the  new  sinew  won  made  lese  than  'J 
Weeks  ago,  more  than  Ml  per  rent,  of  the 
total  scheduled  production  ha§  been  con 
trwrt.d  for.  I>y  thou.  dealers  ki„1  .ll.tril:- 
ulors  who  have  thui  far  visited  the  plnnt 
this  month. 

From  Monday  June  7  to  this  day.  more 
than  HO0  dealer.,  dlstrit.ulor.  ar.d  .uls- 
dernier*  have  beer,  or  -still  are  at  the  plant 

Timken  to  Add  Cold  Drawing  Steel 
Plant  in  Canton 

Cxnttin,  O  .  June  10— Provided  proper 
switching-  facilities  and  the  vacation  of 
part  of  an  alley  can  be  obtained,  a  new 
department,  n  inH  .Irawltii;  •tee!  plant, 
will  be  added  to  the  Tlmker.  Roller  Dear 
injr  Co.  in  Cuntnn.  O 

The  new  plant  which  will  produce  a 
new  product  will  employ  1MI  men  at  the 
out-et  It  wilt  !«■  in  a  building  ".III)  fee-, 
lonir  and  HM>  feet  in  width  and  will  be 
locote'l  adjucent  to  the  roller  h»'iirin|r 
factory  off  lumber  avenue.  At  lint  there 
vii  *ome  discussion  of  locating:  the  new- 
plant  in  IMroit  where  tru..1  of  th«  out- 
put will  eventually  be  sold,  but  the 
Chamber  of  Commerce  induced  the 
Timkan  company  in  connection  with  the 
Ilelrolt  plant  official!  to  locate  the  fac- 
tory in  Cantnn- 

11.  S.  Robber  Output  Gains  30  . 

New  Yihk  City  June  IT.  -The  Unn-d 
Stale*  Rubber  Co  '*  tire  output  ii  run- 
ning K>  per  cent  ahead  nf  last  year  The 
company  l«  now  stocked  up  with  etude 
rubber  cceUinr  alc.ut  H  cents  a  pound  l»e- 
|.»»  the  ptr-i  nt  market  .(isolations.  The 
average  output,  including  both  the  De 
(roil  and  Hnrfont  works,  is  r.nw  silently 
over  u.OOO  automobile  tirei  a  day  With 
a  little  more  machinery,  the  lkclix.lt 
plant  alone  will  'or  ir.  a  position  to  man 
ufacture  lo.nno  lire,  a  day  ofSrial.  of 
the  company  expect  a  production  of  ap 
proximately  l.i'io.m.n  ,;„■«  this  ,,»,. 

Fisher  Buys  t  nivefxal  Plant 

I  .rrw.it.  Mu  tt  ,  June  It— The  FMur 

n..dy  Co  h*.  |..ioh»~  I  Hie  f.mr-.>.,ry 
plant  "f  the  Viir.crsnl  Motor  Truik  to. 
TIm'LhIi;  re  *t~»-*'t.  aril  't  hi'-.'-  of  encmd 


prvisxrly  of  tb»  truck  company.  The 
deal  involves,  tl^u.uixi  it  u  claimed.  This 
in  the  world  Li*  purchase  made  by  the 
r'ishet  Body  Co.,  within  n  few  weeks,  the 
first  beiriR  that  of  the  bankrupt  i>etroil 
Roily  Co.,  for  a  con-nieratLon  of 
<1?0,IMXI. 

Business  of  the  Kirhcr  company  has 
been  inrreusliiir  so  rapidly  thnt  even  with 
these  additional  plant*  it  ir  possible  thnt 
further  addition,  will  be  nvi-c.sary.  The 
added  business  comes  from  the  reirulnr 
cUHtolr.ec.  who  hale  ordered  from  ,Vt  to 
over  llll.  per  rent-  more  bodies  for  their 
li'lf-  to,..„..«  lhari  for  l!H.i, 

New  Velie  Six  Reduced  $530 

Mound,  ll.l..,  June  11— The  Velie  Mo- 
tor Vehicle  Co.,  Moline.  III.,  hai  made 
public  the  fir.t  detail"  of  a  new  -ix-cyl- 
inder  Htltwel  model  which  is  to  cell  for 

*  J  .Ihlii,  a  reduction  of  JStlO.  The  car  i« 
Mliichlly  smaller  than  its  ?l,*.!to  c.»«nptin- 
lon,  ar.d  ti  equipped  with  n  :t  I  I  l:y  1  12 
Continental  motor  with  removable  cylin- 
der head,  hiive  is  through  a  dry  mul- 
tiple disk  clutch,  three-peed  -elective 
icearael  ar.d  lluatmit  axle.  Hemy  electric 
lifihlinir  and  starting  apparntu.  ir  vtand- 
ard  equipmrnt.  Tire»  are  M  b>  1  inch 
with  non-skids  in  the  rear. 

Buys  Zephyr  Carburetor 

IhrmmlT.  Mini.  June  l'J— The  I".  R. 
Mffj  Co.,  I1J1  Bellev-ue  avenue,  which  for 
t,'l>  yenrir  har  l.i^*n  a  inanufarlun  r  of 
electrical  and  metal  specialties,  has  pur- 
chased from  G  A  Bwir  the  paler!  -  anil 
rlirhtK  to  manufacture  and  sell  the  Zephyr 
carburetor,  which  the  rompnny  has  al- 
ready -tarl.Hl  the  marketing  of. 

Ull.MMj  llldr.  for  Kvpuhlie  Truck 

ALM».  Mkh..  June  U— After  con-id 

♦  table  blrkerlnic  the  plar.t  of  the  Repub- 
lic Motor  Truck  Co.  has  been  asrured  to 
Alma,  Mich.,  through  the  rai>init  of  5111.- 
imi  by  the  board  of  trade  of  that  city  as 
firrt  payment  on  the  buildinir  la-m(t  uMll 
by  the  rompuny.    The  buildirir  will  con 

eofl.n«l.     The   plant  Uy  „    forced  I.I 

aotk  a  night  shift  in  order  to  catch  up 
on  its  orders,  and  Ihe  rompnny  expect- 
to  turn  ou:  more  than  :iott  trucks  during 
the  present  month, 

flaxon  Triple-  May  Shipnaenl. 

1H.TKi.IT,  Mini,  June  1L'  —  Three  timrs 
a>  many  .  ui-  were  .hipped  by  the  Saxon 
Motor  Co.,  in  May.  Hit.'.,  as  during  that 
month  in  It'll  It  war  nt  ihe  name  time 
the  bis-ircst  month  the  company  had  .m.e 
in  l.u.ir„...     More  than  order,  for 

fojr.  and  -ixcs  were  on  the  l.jok>  wh.n 
June  rlarted.  and  in  nil  proluibi lilies  this 
will  Iw  a  mil  biitirvi  tnoc-th  than  May 
Since  the  first  dny  of  June  the  daily  av- 
•t»r>-  ha.  Let,  V'n  car.  Tli..  at  Ihe 
rate  of  for  the  whole  month  on  a 

'          «f        workinir  dny- 


To  Build  Over    10.000  This 
Year   103  Shipped  in 
1  Day  Is  Record 

CLKVU.ANI..  O  .  June  I"-' — llurinir  Mny 
the  4 'handler  Motor  Car  Co  .hippe-d 
J.JX2  car.  valued  at  $1  .b.W.U.O.  nn  i»- 
cre»~t  of  III  i  per  cor.t.  as  comparx-d  with 
May.  HUI.  The  bitrjrext  day  -  production 
was  May  •!!'  when  lot  cars  were  xhipjiexl. 
President  V.  C.  Chandler  »tatc*  1lmt  be- 
fore the  end  of  I'Mr,  molt  thun  JO.OOO 
cart,  wilt  ta-  built  and  shipped  by  the 
company.  Although  the  plant  h*a  he«n 
enlarged  the  incrs-aMiinr  production  wi!l 
piobnbly  require  further  additions.  Sev- 
eral of  the  final  teat  depart  tli.-i.ts  arc 
houaisl  at  the  present  time  in  two  lane* 
cirrui  tents. 

The  daily  production  average  has 
steadily  profrreased  since  early  in  April. 
By  April  1  the  c.>m|>»riy  >■>  ..hipping 
forty  ear*  per  day;  by  Mny  fifty  cars 
per  day;  by  May  IK',  -ixty  cars  per  day, 
while  an  iv.i«(c  of  nicety  pet  day  vy»a 
maintained  for  the  last  week  in  Mny. 

Franklin   '..Year   Business  64% 
Better  Than  1914 

Svraci  sr.  N  V.J.i.n-  in— Tho  Frank- 
lin Automobile  Co,  this  cry,  allows  u  *\A 
ja-r  rent,  increase  tn  business  f.tr  the 
llrst  ii  monlbs  of  liM.^  over  the  same 
period  last  year.  Sates  ate  Mil  parr  cent, 
•rreater  The  husine-s  incrcuac  repre- 
scnta  shipmenu  only,  the  factory  not 
havinir  been  able  lo  keep  up  with  the  dc 
inan.l,  actual  order.  r<wived  l-closr.  ..Ill 
per  rent,  over  lust  year. 

Holders  of  the  company's  preferred 
stock  have  been  notilied  that  th«.  com 
pany  will  take  advantage  of  its  option 
nnd  retire  all  Ihe  .lock  on  Julv  1.  puylng 
thereafter  $110  per  .hare  and  accrued 
dividends.  The  Mock  was  s.,l.|  in  l!<!.t  at 
par. 

A  larire  addition  to  the  Krnnklin  plant 
is  atH.ui  to  b*  erected  on  Geddrs  alrert 
The  building  will  ha  of  fireproof  cs.n- 
.lructi..n.  Plnns  are  bcii.K  v.01  krd  out 
for  ,.  still  taricrr  addition,  tlie  construe 
tion  of  which  will  probably  he  atartd  in 
the  early  fall 

IJoodyear  M.n.iers  Mes-I  in  Si.  IjiuU 

ST.  Uiwa.  Mo.,  lun.  I2—A  c„nfcr. 
ence  of  the  IkHidyear  Tlte  4  Kul.l«rr 
Company's  branch  manacera  w»,  n„|,| 
hsr.  t.slay,  Ili.trict  ManuRer  M  n 
Tarsons  and  St.  I.,„„s  Branch  Manager 
W  K.  Kinney,  entertained  th»  m»nnif.  r^ 
from  Kansax  City.  Oklahoma  City,  Iial 
li...  Houston,  nnd  San  Antonio.  'ltu„j 
r,c>  coiiditi,,,,.  renerally  and  th*  com- 
pnny's  business  in  particular   were-  di- 
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Artemas  Ward,  Jr., 
Heads  King 

Succeeds  J.  G.  Baycrline — F.  A. 
Vollbreeht  Is  Vice-President 
and  General  Manager 

DtTKurr,  Mich.,  June  14-  Following 
the  resignation  by  J.  G.  Bayerline  a* 
president  of  the  Kinir  Motor  Oil  Co*, 
comet*  the  announcemeiil  thitt  the  board 
of  directors  han  elected  vice-president 
and  odvertis.ing  mar.ngcr  Artemus  Ward, 
Jr.,  ns  president,  and  secretary  and  trews- 
urer  F.  A.  Vollbreeht  as  vice-president 
nnd  general  manager.  Mr.  Vollbreeht 
will  also  continue  as  treasurer  of  the 
company. 

The  announcement  of  the  change*  wit 
made  at  a  dinner  (riven  by  officials  of  the 
King  company  to  Mr.  Hayertlrie  at  the 
Statler  Hotel  tonight.  It  was  with  regret 
that  Mr.  Kayitrtln*  announced  that  other 
plans  which  he  had  been  formulating 
caused  him  to  sever  his  connection  with 
the  Kins;  company  to  devote  his  undivided 
attention  to  the  new  proposition-  At  the 
present  he  is  unable  to  announce  his 
plans. 

Asa  result  of  the  changes.  J.  B.  Seig 
fried,  factory  production  manager  anil 
purchasing  agent,  taken  the  position  of 
assistant  general  manager  in  charge  of 
the  factory.  J.  R.  Emerson  is  purchasing 
agent,  VY.  L.  Daly  continues  as  sales  man- 
ager, while  II.  C.  Brndfield  resume1'  his 
duties  of  sales  promotion  and  advertising 
manager  at  the  factory. 

Car  Exports  lo  Argentina 

Washington,  D.  C,  Juno  12 — Ameri- 
can-made cars  imported  into  Argentina 
inrrenscd  from  10  1-2  per  cent  of  the 
total  automobile  imports  Into  that  coun- 
try In  1912  to  19  par  cent  in  191.1,  though 
they  dropped  30  per  cent  in  1914,  owing 
to  the  depression  in  trade,  according  to 
the  latest  official  returns  which  reached 
the  Bureau  of  Foreign  and  Domestic 
Commerce. 

Total  automobile  imports  into  Argen- 
tina in  IMS  were  valued  at  $5,194,200. 
the  countries  of  origin  being  France,  the 
United  States,  Germany.  Italy,  the 
United  Kingdom  and  Belgium  in  the  or- 
der fivtn.  Thus  the  United  States 
jumped  from  fourth  place  in  1912  to  sec- 
ond place  In  1913,  its  actual  and  relative 
gain  being  greater  than  in  the  cure  of 
the  other  nations. 

In  1914  the  world-wide  business  depres- 
sion affected  all  automobile  exports  into 
Argentina,  those  of  the  United  States 
dropping  to  but  a  little  over  a  third  of 
the  total  for  lit] M  and  the  other  coun- 
tries' shipments  falling  in  proportion. 

The  following  table,  from  the  offirlal 
Argentine  publications,  gives  the  number 


and  value  of  automobiles  imported  into 
that  country  in  1911, 1912,  lV13nnd  1UI4: 

hi,t.-rta  <tr  AMlomitMl^  Into  Arovnltoii.  P' 1 1 
to  111, 

v,„r  XulnLct  Value 
I,  II   3.441  III".*' 

i.i:   I.MI       k.  lis  .flies 

■ail   ».!»■•.  i,i»».:to 


Valu 


, l,atl  i.«4*  ia,ris.»»»  li.'jioi'o 


Brraj 

'  main    . . .  To*  l.r»4  I.I4.M*  I.00J.0M 

IIIIO.0SJI   ...  4J7  3H  SIpM  MS.  

It:, I,     ....  trt  4ti  i«",500  IS.'.jnn 

'  «i  .is  aw  4-i.h.i.. 

Halalum  ...  M  t*t  IJl.»no  141,300 

tflbfcrr  coun- 

lfl«a    123  St*  131.3110  lll.ioil 


Government  Awards  Motor  Truck 
Contracts 

W»»hinut<i.n.  I).  Cm  June  1 1 — The  gen- 
eral supply  committee  has  awarded  the 
following  contracts  for  furnishing  the 
executive  isspartmento  here  with  motor 
vehicles  during  the  fiscal  year  beginning 
July  1,  1916: 

The  Waverloy  Co..  Indianapolis,  elec- 
tric truck.  1.000  pounds  capacity.  tlMO; 
with  screen  side  express  body,  ll««; 
with  standard  full  panel  body.  »l,92fi. 

Fifteen  hundred  pound  electric  truck, 
no  award. 

The  Waverley  Co..  .  '  i  pound  truck, 
$2.0115;  $2,385;  $2,425;  $2,460. 

Kentucky  Wagon  Co,  2-ton  electric 
truck.  $2.«50;  $2,985;  $2,010. 

Baker  Motor  Vehicle  Co..  Cleveland, 
O..  3-ton  electric  truck,  $2.9:.'.;  MM| 

$3,436. 

Eight  hundred  to  t.OOOpound  guaolinc 
truck,  no  award. 

Commercial  Automobllo  A  Supply  Co., 
Washington,  I).  C,  l,500pound  Stude- 
baker  truck,  $1,025;  11.125;  $1,121. 

Th*  White  Co.,  Cleveland.  O.,  2.000- 
pound  truck.  $1,836;  $1,950;  $2,150, 

Velie  Motor  Vehicle  Co.,  ll.OOO-pound 
truck,  $2,025;  $2,155;  $2,159;  $2,1*1);  2- 
ton  Volie  truck,  $2,280;  $2,324;  $2,470; 
$2,490;  3-ton  Velio  truck.  $2.«"0;  $2>I82.. 
70;  $22*08;  $2340. 

Steam*  Building  5-Story  Plant 

CLEVtOANn,  O.,  June  9— The  F.  B. 
Stearns  Co.,  this  city,  has  broken 
ground  for  immediate  erect  ion  of  a  five- 
story  concrete  factory  building.  The 
new  building  is  being  erected  on  the 
6-acre  site  owned  and  now  partly  oc- 
cupied by  the  company's  plant.  It  will 
have  a  frontage  of  175  feet  on  Euclid 
avenue,  extending  back  75  feet  toward 
the  Nickel  Plate  railroad  which  marks 
the  northern  line  of  the  company's  prop 
erty.  It  will  be  completed  about  Oc- 
tober 1. 

The  Stearns  company  has  promoted 
T.  A.  Boyle  to  the  position  of  advertis- 
ing manager  nnd  manager  of  the  serv- 
ice department.  C.  W.  Voughnn  hns 
been  appointed  special  •  sales  represen- 
tative. 


New  Canadian  Ford 
Plant 

Six-Story  Building  Adds  145,000 
Square  Feet — Roof  and 
One  Side  of  Glass 

Kiwi  City,  Ont.,  June  12 — An  ad- 
dition. 700  by  46  feet,  will  be  started  by 
the  Ford  Motor  Co..  of  Canada.  Ltd  .  In 
a  few  days.  It  will  bo  a  six  olory  struc- 
ture and  might  almost  be  called  a  glass 
house,  as  the  side  facing  the  river  and 
the  entire  roof  will  b*  of  glass.  It  will 
lie  ersctod  upon  a  alto  which  was  form- 
erly part  of  the  river  but  which  the  com- 
pany started  to  have  filled  2  years  ago. 
From  .100  to  60V  piles.  35  to  40  feet  long, 
will  b*  used  to  support  the  now  building 
which  will  root  about  $86,000. 

Second  Addition  In  It  Months 

This  is  th.  second  big  addition  to  the 
Canadian  Ford  plant  within  about  14 
months.  The  other  addition,  a  six-story 
building.  210  by  194  feet,  is  now  almost 
completed  and  with  the  two  additions  the 
total  door  space  of  the  plant  will  be  in- 
creased by  145.000  square  foot. 

The  Ford  business  has  been  growing 
rapidly  during  the  last  2  years  and  this 
year  especially  It  has  been  very  good. 
From  an  output  of  100  cars  a  day  the 
average  has  passed  to  near  200  a  day 
and  II  is  planned  lo  increase  this  to  300 
or  more  this  year- 

4f>.HX8  Fords  in  May 

lumniir.  Mich.,  June  12— Production 
of  Ford  cars  during  May  totaled  40.X88 
or  5,1130  Una  than  in  April.  Neverthe- 
less there  need  be  no  fear  that  the 
scheduled  3OII.00O  Ford  cars  will  not  be 
made  and  sold,  as  predicted  by  the  Ford 
company,  by  the  end  of  the  fiscal  year, 
July  31.  Including  the  May  output  there 
have  been  made  and  shipped  261,321 
Fords,  thus  leaving  48,6711  to  be  made  in 
June  and  July  or  24.339  each  of  these 
2  months. 

Crescent  Bond  Issue  Attacked 

Cincinnati,  0„  June  1(1 — In  the  mat- 
ter of  the  Crescent  Motor  Co.,  of  Carth- 
age, bankrupt,  petitions  were  filed  in  the 
United  Stain  district  court  by  Thomas 
L.  and  J.  Lloyd  Wayne,  setting  up  claim 
of  ownership  of  100  shares  of  common 
and  1110  shares  of  the  preferred  stock  of 
the  Crescent  Motor  Co.  and  attacking  the 
validity  of  the  company's  bond  issue  of 
$100,000  on  the  ground  that  the  pre- 
ferred stock  held  by  them  contained  th* 
provision  that  no  mortgage  should  las 
given  on  the  property  without  the  con- 
sent of  the  holders.  They  ask  the  court 
to  decree  the  bonds  null  and  void  as  to 
them  and  that  their  righle  he  protected. 
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Engineers  in  Session  on  Georgian  Bay 

Noronic  Delayed  5  Hours  by  Fog — Program  Goes  by  Schedule — President  Van- 
Dervoort  Asks  for  High-Grade  Members — Society  Must  Grow  and  Broaden — 
Many  Papers  Read  and  Discussions  Good — Compare  Eights  and  Twelves 


Mlhl.ANl;  ONT.,  June  \b—S,"rmt  Trt— 
ffru*  fnmi  *uamcr  .Vi»»o««- — Carrying 
out  the  announcement  made  by  Presi- 
dent W  H.  V*nP»rv<n.rt.  th*  Iium,..***  of 
the  Society  of  Automobile  Engineers,  on 
(heir  Hummer  cruine  through  the  iirtmt 
Lakots,  i*  proceeding  strictly  according  to 
schedule,  although  the  cruise  it**lf  hit* 
Imttx  delayed  i<>-  fo*  and  the  trip  through 
the  3ii.iX'H  islands  will  he  mad*  W*dm?K- 
day  mnrnlnc- 

The  meeting  »tarted  at  4  o'clock  ye*- 
tenlay  when  HriiKiiVnt  Vi.nl>*.  voort 
made  hi*  addre*<s  of  welcome,  the  hey- 
not*  i.f  which  wmm  the  «.lv»««mi.M  of 
the  Society  through  the  most  rigid 
scrutiny  of  the  <|w»lity  of  ap|itini.n>  for 
nwrnbership  and  an  application  to  the 
tasks  at  hand. 

The  i«port  of  A  II.  Oamner,  treasurer, 
showed  the  affair?  of  the  Society  cover- 
ing th*  last  fiscal  ycftf  to  he  in  excellent 
condition  The  cash  balance  on  hand  at 
th*  clow-  of  th*  IWal  y*ar.  Muy  M, 

ftve  new  mtmbrr*  hnvo  betm  added  to  the 
Society  besides  which  there  are  a  largv 
numlwr  "till  to  l>*  approval  tiy  the  <  .>u«- 
eil.  i  X  these  added  twenty  seven  are 
full  nwrnher*.  twenty-thr*-  *«.Ki*teH, 
.  and  thirty- 


Election  of  the  i 
rrniHvd  in  the  appointment  to  thiM  rnm- 
mitteo  of  H.  <i  McComb.  from  th*  Met- 
ropolitan wctwn;  K-  W.  Z.mmer*chied, 
from  (ho  I  art  rait  Mrtlorj;  Howard  Mar- 
rooc,  from  the  Indiana  section  and  at  the 
Ctttifrmt  .liTtion.  It.  H.  Hachmnu.  Homy 
Souther.  iJavid  Ferguson  and  J.  G,  Per- 
r.n. 

A  vote  of  thank*  wu  poised  by  the 


ntemlHT«  while  -n  tletroit  Beside*  thi* 
there  wn  no  new  busine-.*  and  the  pro- 
fes-vooal  part  of  the  meeting  w»«  im- 


Prenident  Vanl'ervoort  opened  the 
meeting  by  m  fi-w  word*.  ->f  urlixinu*. 
jtating  thut  he  hoped  that  thin  would  be 
mail*  thti  muxt  etijuyaM*  tiwling  uver 
held  by  the  Society  both  as  a  real 
rv»ptt*  and  in  th*  way  of  »«*ne*it« 
which  would  h*  brought  to  the  member? 
Sprf-aUiiig  ot  th*  itrVt'lopmi'Kt  uf  lh*  \v 
(li^fry,  he  stated  that  it  had  ti  r-jrutively 


ir.  1  day  grawn  to  marvelous  proportion.*. 
He  nan)  that  it  had  developed  so  rapidly 
that  it  cannot  be  compared  to  what  it 
««  15  years  ago.  Th*  prt»phecy,  carri- 
ages without  hones  shall  go,  haa  been  a 
true  one.  It  ban  produced  change*  m  th* 
mode  of  life.  The  countryman  U  no 
longer  isolated  and  the  bumineuft  man 
tlfuU  that  the  increased  efficiency  in  be- 
ing carried  at  about  the  «p*H  pua*il>1« 
with  uiivoiitohlU,  that  he  has  more  time 
to  demote  to  his  business.  The  Society  of 
Automobile  Eitgm*«*r«  will  advance  to 
great  prominence  among  engineering  so- 
ciety circle.  It  should  aim  tx*  have  a 
ktrono;  enKincerinK  m*mbcrship  and 
^hiKild  have  rihuJ  quality  of  tnemb«r».hip 
»■>  that  a  membership  in  the  Society  will 
be  a  real  ntwet  Thi«  can  l>*  reach**!  by 
a  rarcful  scrutiny  of  th*  applicants.  The 
requirements  for  all  mvmbwrfchip  »«  th» 
Socsi-ty  mu»it  he  raided  and  before  it  can 
b*  attained  the  applicant  should  have  the 
proper  »kp*rioR>c*   and    traininn.  Care 

niercialihin,  and  thirro  in  diaojtcr  in  the 
tolerating:  of  commercialism.  The  So 
ciely  muni  Im>  broad  hi  it*  treatment  of 
ideat  Years  ajco,  conditions  in  the  in- 
du-try  »Tre  sweh  that  th«  imrmtHnrfthip  of 
th*  Society  suffered  a  loss.  For  inability 
to  pay  dues  and  for  othwr  reaMunx 
eighty  were  dropped  in  February,  but  at 
the  present  time  the  lo**  i*  only  four 


II.. 

oety  h 

PIK 

Th* 

Th»  SlnndnnJn  ownmiHw?  »>«»  Ij»k 
ln|f  klmdlly  forward  and  while  the  devel- 
opment of  the  ■<*ml»rda  U  neve"»»r- 
tly  ik>w  iu  it  lakes  urac  to  mould  the 
opinion  PnxtreM  in  beinB  made  rapidly 
whll»  the  rata  produred  by  different  man- 
ufacturers will  always  differ  in  a  tarire 
MuititHT  <if  detailH.  Still,  there  are  many 
parts  which  can  be  made  alike  in  all 
car.  ai-.d  the  committee  t.  »trlkin|(  th.ae 
rulnerable  spot *. 

Pnpsiilvnt  VanllvrtiK.rl  rei'iimmi'ttdad 
the  takinir  of  a  letter  vote  in  the  adoplioe 
uf  a  i]»w  Mlandurd  rather  than  in  a  volt1 
at  the  open  meetinir  because  in  that  way 
n  iiunitwr  <if  lhe«e  who  ctiuld  not  vote 
otherwise  would  \tr  able  to  nut  in  their 
vole*  Ar-other  |mint  inentmnetl  wa» 
tiiat  the  Natioriil   Ajtomotiile  Chaml>er 


of  Commerce  had  ajrain  plvd(te<i  *3^00 
to  be  xivmi  to  the  S.  A.  E.  for  the  fur- 
therance of  its  work- 
in  rantrnMiiif  fornfcer  methods  with 
those  of  today,  President  VanlVrvoort 
stated  that  the  idea  at  ft  rat  was  to  pro- 
dure  tha  frrawteat  reliability  and  cenrt 
constderationB  were  aecondary.  Now  tha 
roat  ransadarauons  are  paramount  with 
out  any  of  the  reliability  beinir  sacrificed 
Tha  hta-hly  >yi.t4>maU»d  wtork  of  tc«Ja>  is 
what  has  enabled  the  manufacturer  to 
brittle  the  coat*  of  the  cars  down.  Con- 
sider the  stationary  enmna.  which  oper- 
ating- on  ilr  fixed  base,  need  (five  the  en 
tnneer  no  toncern  on  wolght  but  only  .in 
riiridity.  Also  consider  the  locomotive 
which  operates  »«i  rails,  and  which  is  al- 
ways in  the  care  of  an  expert  morhsnk. 
How  different  is  the  automobile  with  its 
hijthly  developed  meehaniam  and  with  il» 
weight  p»r  horsepower  reduced  to  the 
lowest  possible  point.  The  owner  is  al- 
ways »»|jectlii|t  loo  much  from  his  car 
and  BWtuis;  leas  than  the  machine  i. 
rapaliW  or, 

Car  Not  Co-mpHinic  with  Horn* 

The  passenger  car  is  not  competing 
with  the  horse.  Its  irreat  .iseed  and  iv- 
liability  have  rendered  it  above  that,  yet 
tile  problem  of  the  comnwrviul  vehicle  or 
short  hauls  has  not  as  yet  Inn  solved 
successfully.  The  long-distanc..  haul  for 
the  .-..mm.rcal  vehicles  is  a  aucceas  but 
in  thi<  irood  roads  u>  enamtial.  The  cotn- 
msii-lal  car  has  succcasfully  competed 
with  many  otbor  ty|ies  of  traneportalwm, 
even  in  certain  instances  with  the  rail- 
road. A  car  can  deliver  KOoda  fr»m  the 
shipper  to  the  purchaser  without  neces- 
sity for  transporting  to  and  from  sta 
tliwis.  Good  roads  will  help,  however,  in 
the  further  development  of  th*  commcr 
rial  car. 

Farmers  have  now  accepted  the  auto- 
mobile in  spite  of  their  former  preju- 
dice and  we  may  soon  expect  to 
trucks  for  haulms;  farmer's  products 
Dunne;  the  past  year  we  havo 
results  of  trucks  in  warfare,  and  In  our 
maneuvres  the  same  facta  haw  been  detn 
onstratad  .n  hauling  troops  and  prov, 

*M>OB. 

The  automobile  parts  maker  haa  come 
to  hold  a  unique  position;  practically  all 
the  car  makers  go  to  him  for  parts  at 
the  present  time,  lie  can  produce  the 
parts  cheaper  than  the  car  maker  and 
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it  is  only  a  few  of  the  largest  of  eon- 
Mil  that  can  hop*  to  make  successfully 
their  own  earhureUr*,  magnetos,  «tc. 

We  mu»t  work  in  close  harmony  with 
the  commercial  cide  of  the  busine**.  At 
unr  time  during  the  last  year  the  supply 
atd  r*  tight  up  to  the  demand  but  at  the 
present  time  the  demand  i*  ahead  of  the 
rjpply.  However,  with  the  big  produe 
turn  scheme*  now  under  way  thin  condi- 
tion will  not  last  long  and  the  engineer 
muit  aet  himself  to  work  to  me*t  the 
keen  competition.  The  automobile  busi- 
MM  will  not  set  into  a  rut  quickly. 
Prof  rein  I*  being  made  too  rapidly  for 
that  and  we  cannot  predict  what  the  unl 
versal  car  will  be  in  the  future.  H 
might  be  a  four  or  a  twenty-four.  lH»r* 
«•  predict  what  «t  will  be  able  to  give 
t*  the  public  tn  IMS? 

'  hatch  Field  VtMa| 

Introducing  hii  paper  on  clutch** 
which  was  the  first  on  the  program,  W. 
T.  Hsrst  said  that  the  subject  wax  ao 
Hub  thought  about  and  yet  ao  important 
that  h*  had  ventured  to  open  discussion 
with  a  very  brief  paper.  He  r*mark*d 
that  the  subject  was  brought  especially 
'■■(  his  notice  by  some  work  done  by  the 
miscellaneous  division  of  th*  standards 
conmitt**.  In  which  the  fact  came  out 
lhat  nearly  2Q0  different  sizes  of  clutch 
facing*  were  used  on  disk  clutches  of 
dry-plate  types.  This  fact  In  Itself 
t  ho  wed  that  the  clutch  was  a  part  of 
automobile  make-up  lhat  the  Standard* 
committee  might  consider. 

I'.  Landau  asked  whether  the  triple- 
MM  clutch  described  tn  the  paper  vva> 
«<t  an  old  Panhard  invention,  and  Mr. 
Hrrsl  replied  that  he  had  no  information 
on  this  point,  hut  that  the  clutch  a>  he 
mentioned  it  was  now  in  course  of  de- 
velopment by  a  Cleveland  man.  N  B. 
Pope  suggested  clutch  action  ought  to  he 
»x pressed  in  terms  of  slip  and  that  the 
ideal  clutch,  according  to  many  en- 
gineer*, ought  to  have  a  degree  of  slip 
under  th*  d  rivsr's  control,  so  that  he 
tould  make  it  grip  slowly  or  quickly  at 

•in. 

J.  D.  Wait*  asked  the  coefficient  of 
friction  upon  which  Mr.  Herat  figured, 
*V  reply  being  that  it  varied  very  great 
ly  with  different  asbestos  materials,  no 
greatly,  indeed,  that  some  of  these  fab- 
rics were  compounds  that  could  not  be 
u»ed  for  clutches  while  they  were  good 
f»r  brake**. 

V  K  Moskovies  raised  the  question  of 
desirable-  pedal  pressure,  saying  that  il 
varied  greatly,  and  Mr.  Herat  replied 
that  his  tests  showed  a  variation  of  from 
TO  pounds  down  to  12  pounds  needed  to 
release  the  clutch.  It  was  his  opinion 
that  a  good  avcragv  would  be  about  10 
rounds. 

C.  T.  Myers*  paper  on  a  formula  for 
the  comparison  of  automobile  perform- 
ance   wa»   not   prepared   in   time  for 


printing  previous  to  the  meeting,  and  as 
it  is  largely  mathematical,  discussion 
proved  difficult,  the  members  having  no 
reference  in  their  hands.  The  main 
them*  of  Mr.  Myers'  proposal  was  that 
the  ultimate  thing  which  determine*  road 
performance  of  an  automobile  is  the  ef- 
fort at  the  tire  which  th*/ motor  I*  ibU 
to  exert.  Taking  V.  C.  a*  the  cocnVicnt 
of  lb*  vehicle 

MNB  SR 
DW 

Where  N  is  number  of  cylinders.  B  the 
bore  of  motor,  8  the  stroke.  K  the  gear 
ratio,  1>  the  diameters  of  road  wheel  in 
inches,  and  W  the  weight  of  car  and 
load.  This  when  multiplied  by  two  con- 
stants repres*nting  th*  mechanical  effi- 
ciency of  in*-  engine  and  chassis,  gives. 
In  the  author's  opinion,  a  ready  method 
for  calculating  the  respective  road  abil- 
ity of  different  cars. 

He  said  the  formula  could  It-  used  to 
nhow  th*  ability  of  th«  car  to  ascend  a 
grade  on  high  gear  and  gav*  some  inter* 
et-titig  examples,  in  tabular  form,  lhat 
showed  the  effect  ol  altering  gear  ratio 
or  motor  six*. 

Professor  F.  R.  Hutton  questioned  th* 
character  of  the  formula  as  depending 
upon  the  A.  I-.  A.  M.  horsepower  for- 
mula, but  Mr.  Myers  covered  thi«  point 
by  saying  that  it  was  intended  for  com- 
parative and  not  absolute  result*. 

&  W.  McKlnley,  Overland  engineer, 
spoke  in  favor  of  accelerometer  testing, 
saying  that  he  found  a  little  practice 
with  the  instrument  enabled  quick  de- 
termination of  a  car's  condition  to  he 
mad*,  which  would  com*  as  near  as  :i  p»r 
cent,  to  the  laboratory  dtterml nation  on 
the  dynamometer*. 

leattng  Kir* trie  Vehicle* 

Th*  next  subject  wsk  the  determining 
of  a  standard  electric  vehicle  test  with 
much  the  same  aim  in  view  as  that  in 
mind  by  the  author  of  the  last  papei 
regarding  gasoline  car*.  In  the  absence 
of  T.  H.  Schoepf.  of  the  Werttnghous* 
company,  the  paper  was  read.  W. 
fonant  enlarged  on  the  importance  of  a 
standard  mctnod  for  testing,  because  at 
present  two  manufacturers  might  claim 
the  same  performance  In  10  mile*  and  yet 
the  capacity  of  the  vehicle*  be  different, 
solely  because  of  difference  in  the  test 
details, 

R.  McA.  Lloyd,  New  York,  said  that 
he  considered  the  method  of  letting  sug- 
gested wan  no  better  than  the  old  method, 
because  the  rest  given  the  battery  during 
stops  and  braking  increased  its  capacity 
to  a  great  enough  extent  to  compensate 
for  accelerations.  The  old  style  non-stop 
run  wn*  easiest  to  make  at  preacrilied 
speed,  and  therefore  more  reliable. 

Commercial  Tractors 

Recognizing  the  increasing  Importance 
of  the  tractor  as  a  special  Held  of  the 


automobile  industry,  two  Important  pa- 
per' were  devoted  to  phases  of  it  in  the 
Monday  evening  souion.  Philip  R.  Rose 
presented  a  valuable  discourse  upon  farm 
tractors  and  their  motors,  while  Frank 
Trego's  tKnox  company)  paper  was  re- 
ferred to  in  the  absence  of  the  author.  In 
amplification  of  his  written  ideas  Mr. 
Rose  said  that  the  tractor  hold*  out 
great  possibilities  for  the  future  of  agri- 
culture. He  cited  some  interesting  statis- 
tics to  show  the  enormous  expenditure 
now  noeewary  for  what  he  termed  ani: 
mate  power.  It  takes  &  acres  of  land  to 
raise  enough  to  feed  a  horse  or  mule  and 
when  there  are  256.00Xl.CHH>  horse*  with 
a  value  of  t"J ^42,000,000,  the  magnitude 
of  th*  farm  power  problem  is  evident; 
in  fact,  the  farm  power  problem  is  the 
biggest  in  any  industry  in  th*  country. 
One  reason  tractors  have  not  progressed 
further  i*  that  they  are  not  used  by  a 
Has*  that  i*  up  on  mechanics,  as  a  rule, 
and  there  are  no  garages  or  repair  shop* 
where  they  may  be  Intelligently  caned 
for.  At  Arst  tractors  sold  as  high  a* 
$:t,000,  but  now  they  are  available  for  as 
low  a*  WOO  or  $1,000.  At  these  price* 
there  I*  room  for  2,500.000  of  them,  there 
being  that  many  farms  of  100  or  more 
acres,  and  the**  being  of  the  minimum 
site  on  which  they  can  be  worked  effi- 
ciently. Farms  must  be  laid  out  And 
other  operative  conditions  considered  in 
order  to  make  them  paying  in  any  case. 

tuwMtrtsdto*  Musi  B*  Rigid 

Mr.  Ross  railed  attention  to  the  fact 
that  the  construction  must  be  rigid  to 
take  care  of  the  excessive  vibration*  to 
which  such  vehicles  are  naturally  sub- 
jected, and  also  pointed  out  that  cooling 
U  a  problem,  large  tanks  of  water  be- 
ing carried  in  most  designs.  When  asked 
regarding  reference  which  he  had  made 
to  the  use  of  rough-cast  gears  rather 
Ihan  hardened  and  ground  ones.  Mr. 
Row  pointed  out  that  for  the  large 
amount  of  grit  and  dirt  which  they 
ratrh  such  gears  are  just  a*  efficient  and 
*ost  less  than  the  machined  one*.  A  trac- 
tor in  farm  service  travels  at  the  rat*  of 
from  2  to  2.25  miles  an  hour,  and  hence 
It  stays  right  in  the  dirt  and  dust  and 
Hoe*  not  have  a  chance  to  get  away  u« 
do  th*  faster-moving  trucks.  For  this 
reason  air  filters  were  often  employed  to 
keep  the  dust  out  of  the  engine.  J.  P. 
Fitzpatrtck  inquired  regarding  the  feasi- 
bility of  using  worm  drive,  and  Mr.  Rose 
was  encouraging  on  this  point.  One  at 
least  having  appeared  and  looking  very 
attractive  it  can  be  worked  out  un- 
doubtedly. 

Henry  Souther,  ex-prcsident  S.  A.  K. 
brought  up  the  point  a*  to  whether  or 
not  a  single  tractor  is  likely  to  he  used  in 
a  community  or  by  several  farmer*,  Mr. 
Ho**-  said  that  it  had  been  mentioned,  but 
thnt  former*  a*  a  rule,  are  not  easy  to 
organize  in  that  way.    In  a  community 
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Resta  Goes  110.1  M.P.H.  on 

Chicago's  2-Mile  Board  Speedway 

500-Mile  Race  Postponed  to  June  26 

Because  of  Strike  and  Rains   Stutz  Cars 

Average  High— All  Cars  Qualify  to  Date 


the  farmers  are  all  apt  to  have  the  wme 
crop  and  thus  the  work  all  come*  at  the 
•ante  time,  then  tbe  farmers  all  want  the 
tract*. r  at  once  and  they  cannot  agree  as 
to  who  it  to  (ret  it  first.  It  it  the  name 
condition  »•  with  the  threshing  machine, 
•wry  man  wants  it  at  tbe  tame  lime. 

Herbert  Chaw.  A.  C.  A-,  New  York, 
wanted  comparative  figures  as  to  the 
total  fuel  used  by  the  agricultural  inter- 
*»tM  anil  the  automobile  industry,  and  it 
was  thought  that  there  win  about  as 
much  run  turned  by  automobiles  as  by 
agriculture  outside  of  motor  vehicles. 
KfL'»r«ling  air  filter  and  just  bow  serious 
the  dust  factor  in,  Mr.  Rose  cited  one 
locality  in  Washington  where  there  is  a 
volcano  ash  land,  and  herr  ono  concern 
had  to  abandon  tractor  selling  due  to 
the  dust  getting  into  the  cylinders  and 
cutting  them  out.  Rings  were  worn  to 
mere  slivers  in  another  case.  Kilter* 
usually  consist  of  a  disk  on  the  end  of 
the  Inlet  pipe  with  muslin  on  either  side 
of  it.  In  another  form  a  special  muslin 
is  used  with  strikers  on  one  Hide. 

Two  wheeled  tractor*  were  mentioned 
and  the  spcciul  advantage  of  getting  Into 
corners  with  th*m  was  cited.  They 
usually  are  constructed  with  two  largo 
wheels  and  the  motor  in  between  with 
the  plows  in  the  rear. 

C.  T.  Myers  also  mentioned  the  light 
and  cheap  type  of  tractors  now  under- 
going development,  they  drawing  con- 
siderably upon  automobile  practice.  Tbe 
vibration  trouble  ho  aakd  la  similar  to 
that  in  the  early  days  of  tbe  truck,  but 
now  the  designers  make;  thrm  leas  rigid 
M  that  they  will  conform  to  the  road. 

In  the  absence  of  A.  h\-  Miller,  of  De- 
troit. K-  VY.  /.immerschied  read  tbe  main 
points  of  his  paper  on  increasing  truck 
efficiency  with  trailers.  Mr.  Zimmer- 
so  hied  also  read  two  dissenting  opinions 
hy  absentees  from  the  trip.  H.  IV 
Church,  Packard  company,  was  one  of 
these  and  he  believed  that  a  truck  is  de- 
signed to  carry  a  certain  load  ami  not 
pull  several  times  Its  capacity.  Continual 
use  of  its  pulling  powers  brings  about 
many  low*  and  there  is  not  sufficient 
coating  capacity  to  pull  in  hot  weather. 
Truffle  condition*  and  tbe  inadequacy  of 
brakes  to  handle  trailers  are  also  point* 
against  their  use.  according  to  Mr. 
Church. 

John  Younger,  Plerce-Arrow,  is  also 
agam*t  the  use  of  trailers  a*  it  increase* 
depreciation,  according  to  hia  view.  He 
disapproves  »f  rear  members  of  truck 
frames  being  standardized  in  order  to 
make  u*e  of  trailers. 

Aulomohilr  Lubrication 

Oil  was  refined  in  a  model  refinery  by 
G.  W.  Stratford,  of  Pratt  4c  Washburn, 
refiners,  who  gave  the  paper  on  Automo- 
bile Lubrication,  as  the  reMill  of  a  long 
ar-d  painstaking  investigation.  II.  L. 
Connell  asked  regarding  oil  filters  on  mo- 


Chicago,  Iu-.  June  Hi — Saenaf  TrU- 
grwM — The  MrO-mile  race  to  be  held  Sat- 
urday, June  1!',  on  the  new  2-mile  wood 
Hpcedway  In  this  city  has  been  post- 
poned 1  week  and  will  tie  run  Satur- 
day, June  Jii-  Continual  rains  have 
placed  the  infield  in  such  a  condition 
that  it  is  impossible  to  park  cars  and 
the  street  car  strike  in  the  city  has 
made  the  running  nf  the  race  practically 
impossible.  Some  of  the  elimination 
trials  have  already  Iwn  made  but  they 
will  not  tie  completed  until  June  I?. 

This  was  the  det-UUm  reached  late  to- 
night at  a  conference  of  the  speedway 
promoter*  and  the  race  officials,  the  ma- 
jority of  whom  ure  members  of  the  Chi- 
cago Automobi'e  Club  and  pioneers  in 
the  promotion  of  speed  events. 

It  is  believed  that  the  postponement 
will  make  for  a  better  race  and  will  in- 
crease the  attendance.  Although  the 
spectators  could  reach  tbe  speedway 
from  the  loop  district  without  depend- 
ing upon  the  street  cars,  the  traction 
strike  might  have  an  untoward  effect  on 
the  attendance  since  the  fans  would  be 
partially  dependent  upon  the  surface  and 
elevated  roads  to  carry  them  from  the 


tors.  Mr.  Stratford  said  he  has  had  no 
experience  with  oil  regeneration,  but  it  is 
surprising  how  the  color  may  be  brought 
back  by  passing  the  oil  through  waste. 
He  approves  of  a  Nettling  hasin  rather 
than  a  filtration  within  the  engine. 

Henry  Souther  spoke  for  the  ro-oper- 
atson  between  the  refiners  and  the  users 
as  typified  fay  Mr.  Stratford,  telling  of 
his  experience,  he  being  a  refiner.  In  the 
old  days  ull  was  mystery,  now  we  are 
getting  something  worth  while.  He  cau- 
tioned against  laying  everything  to  lubri- 
cating oils  as  being  the  cause  of  all  ills. 
There  must  be  some  give  and  take. 

Mr.  Myers  Questioned  as  to  what  had 
been  learned  as  to  the  effects  of  good  and 
Imd  mi xtu raj  on  car Ionization-  M r. 
Stratford  said  that  it  is  very  difficult  to 
determine  the  amount  of  carbonization 
from  a  poor  mixture.  Rich  mixture* 
show  big  increase  in  carbon  deposit  and 
It  may  vary  from  less  than  1  per  cent,  to 
as  high  as  IB  P»*  cent-,  depending  upon 
how  much  of  the  time  tbe  explosions  are 
on  full  throttle  opening. 

At  the  start  of  proceedings  on  Tues- 
day morning.  President  VanDerviMirt  an- 
nounced  that  the  paper  on  Tire  Inflation 
would  be  postponed  till  tomorrow,  the 


residence  sections  to  the  terminals  of 
the  steam  and  intcrurhan  lines  that  run 
to  the  track.  The  postponement  also 
will  give  the  infield,  now  noft  and  muddy 
as  a  retiult  of  rm-vnt  rains,  a  chance  to 
dry  out  and  thus  permit  easy  parking  of 
cars. 

Tbe  drivers  welcome  the  poMpone- 
mcnt  as  it  give*  them  more  time  to  pre 
ju  re  thei  r  cars  and  a  I  Iowa  for  more 
practice.  Practice  is  a  profitable  propo- 
sition here,  the  pilots  receiving  40  per 
rent,  of  the  gate  receipts.  Last  Sunday, 
each  of  the  nineteen  driven*  that  ap- 
peared on  the  track  received  StM)  from 
the  management  and  if  thin  Sunday  i* 
fair,  the  speed  stars  expect  U>  harvest 
a  greater  crop. 

Chicago,  Iix.,  June  16 — Sprnat  Trl*- 
gram — With  the  throttle  of  his  Peugv.-: 
wide  open  and  sweeping  around  the 
banked  turns  without  decreasing  his  as 
founding  speed,  Dario  Rests,  winner  of 
the  Vanderbllt  and  Grand  Prize 

races  and  second  to  Ralph  1>*  Pa  I  ma  nt 
Indianapolis,  May  .11.  established  a 
world's  speedway  record  for  car  a  of  30t» 
cubic  inches  piston  displacement  of  110  I 
miles  per  hour   this    afternoon  in  the 


author  being  absent  and  expected)  to  come 
aboard  later.  Thus  the  first  paper  taken 
was  on  Spiral  Bevel  Geara,  A.  L.  Stew- 
art, of  the  <;iea*on  Works,  expounded 
this  very  lucidly,  using;  some  sketches 
and  the  discussion  following  was  ex- 
tremely vigorous,  centering-  main); 
around  the  question  of  durability  of 
tooth  form.  It  was  maintained  that  the 
permanent  pitch  line  contact  in  bevel 
gearing  caused  wear  over  face  of  tooth 
at  an  even  rate,  while  in  other  gear 
forma,  except  worm,  the  pitch  line  eaagj 
is  slower  than  wear  at  other  portions  of 
the  tooth  face, 

A  P.  Brush's  paper  on  engine  design 
covered  the  reasons  for  many  phases  of 
engine  design  and  brought  to  a  head  di- 
■•UNMHin  on  tbe  merits  of  the  eights  and 
twelves.  Iiiarusaien  on  that  point  ha* 
been  called  for  by  President  Vanl>ervonrt 
and  no  doubt  later  in  the  meeting  some 
valuable  discussion  will  ensue.  Mr 
Brush'a  paper  brought  out  much  discus- 
sion on  the  merits  of  eight*  and  twelv.-- 
and  the  discussion  was  handled  be  such 
engineers  as  Huff,  Coffin,  Dunham,  Fer- 
guaon  and  White.  It  broadly  indicated 
that  the  question  of  piston  displace™...,: 
per  cylinder  is  the  fundamental  farter 
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tumination  trials  for  the  inauirural  race 
to  be  run  on  the  Chicago  board  oval 
Saturday. 

Rcsta's  time  for  the  2-mile  lap  waw  l 
minute  6.4  seconds  and  shatter*  all  ex- 
isting records  for  the  distance  irrespec- 
tive of  piston  displacement  classification 
except  the  J-mile  mark  of  Jean  'Tin* 
sagne,  who  ta*t  year  catered  2  mile*  on 
th*  Brook  land*  track  in  «>.."»  1  second* 
at  the  wheel  of  the  twelre-eylinder  Sun- 
beam. Rcstn's  speed  today  wo*  far 
srreater  than  that  ever  reached  by  a 
300-inch  car.  being  3  miles  an  hour 
faster  than  the  ■•-•<  Id  -  1-mile  record  of 
10?  mile*  per  hour  made  by  O^MPM 
Boillot  in  a  HOO-ioch  Peugeot  at  llou- 
logne  Sur  M<i  last  year. 

Before  Kesta  covered  his  record  lap 
today.  Karl  Cooper  wn*  king  of  the  new 
wooden  track  by  virtue  of  a  "J-mlle  drive 
at  a  speed  of  lOH.ott  miles  per  hour  in 
practice  last  Friday. 

Sluts  Average  High 

Just  as  phenomenal  as  Resta's  record 
lap  was  the  showing  of  the  three  Stuti 
cars  in  today's  elimination  trials.  All 
three  enlric*  iiualilled  at  a  speed  of  1»4 
mites  an  hour  or  better.  Cooper  turned 
the  fastest  lap,  his  time  being  I  minute 
8.8  seconds.  Gil  Anderson's  time  was  1 
minute  8  *>  seconds  and  Howdy  Wilcox 
made  the  circuit  of  the  bowl  in  1  minute 
11.7  second*.  Such  consistency  I*  truly 
remarkable,  there  being  but  2-10  aecond 


Chicago,  III.  June  1ft — iJriver*  in 
the  5O0-mile  race  Saturday  prophesy 
a  paradox  from  their  experience  on  the 
new  track.  It  seems  to  be  the  consensus 
of  opinion  that  the  race  on  the  une 
hand  will  be  the  fastest  long  distance 
ever  run  in  America,  and  on  the  other 
that  there  will  lie  more  motor  trouble 
than  ever  hn»  been  experienced  in  a 
500-mile  race  before. 

Ralph  I>ePalma  thinks  the  track  is 
too  fa*l  fur  the  cam  and  that  no  car  in 
America  today  will  be  able  to  test  its 
possibilities.  He  expect*  an  unusual 
amount  of  angina  trouble  because,  there 
will  be  no  opportunity  to  clot*  the  thrnt- 
tie  during  the  oOO  miles.  At  Indianupo 
Us  it  nan  I  teen  necessary  to  close  the 
throttle  to  take  the  turns,  which  tern- 
porary  rest  adds  to  the  life  and  staying 
power  of  the  motor,  allowing  more  oil 
to  work  up,  allowing  the  engine  to  cool 
ullghily  and  also  relieving  parts  from 
the  constant  strain  of  the  uninterrupted 
succession  of  exploniuna, 

Porporato  says  that  the  race  will  be 
the  easiest  on  drivers  that  ever  has  been 
run,  He  finds  that  the  car  goes  into  the 
turn  and  holds  the  turn  at  whatever 
level  It  enters  the  turn  and  holds  this 
la  vol  clsar  around  the  turn,  practically 
without  aid  of  the  driver;  that  little  or 


difference  in  the  time  of  the  fastest  and 
the  slowest  car. 

I  if  teen  Qusllf? 

Fifteen  of  the  twenty-nine  entries  for 
the  Chicago  race  qualified  today.  None 
of  the  cars  that  reported  for  the  testa 
failed  to  make  a  lap  at  less  than  an  *  fi- 
lmic an  hour  average,  the  speed  neces- 
sary to  start.  Bewk.es  the  Stuts,  two 
Other  three-car  toaras  qualified  all  three 
of  their  entries,  Duvsenberg  and  Max 
well.  Two  of  the  Knight-motored  K.  R 
P.  cars  made  their  first  appearance  and 
escaped  elimination 

The  car*  that  have  yet  to  qualify  in 
the  elimination  trials  to  be  held  to-mor- 
row and  Thursday  are  the  two  Sun- 
beams driven  by  Von  Raalte  and  Por- 
porato;  Chevrolet**  I  Mage,  Halsvock's 
Peugeot,  Brown 'e  (>u  Chefcneau.  the  two 
Mulford  Specials,  Hcnning's  Mercer 
Special,  /ticket's  Berwyn  Baby,  Hughes' 
F.  R.  P-,  Joe  Cooper's  Sebring  and 
Johnny  Mais'  Mais  Special 

The  cars  that  qualified  today  are: 

C*r  Drl»«f  TlfneM.P.H. 

!«itr>l»*am  ...Hiiro  «irwnt   I. It      M. #3 

lvua-x'1  .   . .  Ifc.li   Kiirtnnn    .   MM  101. n* 

Max*. II  Hil>ll«  lUrknifanCB**  1  11  *    M  V. 

I'«uct'»l   littriu  K*ftU   I  It  t  lie. | 

I  >-•.*  titers    VVIilU  Hnup4   1.17  •  MA! 

i   i-r«  Tom  ua«  i. ■■*•:» 

1 1.,.  —  ..i  .-m  v.-hii-   1*1*  --iii*-ii  |  17  4  ■<:•.'• 

P.  It.  I-  Km*  Devote  l:JI  1  ■>.*.;. 

 Hos^i  Wllroa   I:M  T  1*1.7* 

-  -   ■    Earl  ■  •  ■     ........  I  .*'*  \  I'M  *« 

V.  R.  t»  Ch»rlr«  K-f|i«   1:11:1  «4t 

men     ...   rill  An4rre«ei  I      h  l«<  4 

Mftjw-ll       Tom  «ire   I:fl!  ST  I 

Msw-n  ,     HiiK  oirlson   I  ll  * 

IQnulteom-     Umi<ff«  I  MVS  Ml* 


no  steering  is  necessary  to  keep  the  car 
on  its  course. 

After  Cooper  had  made  hi*  record 
speed  of  10!*  miles  an  hour,  he  stated 
that  at  no  time  during  the  two  miles 
wax  the  throttle  closed  and  added  that 
the  »ensalion  of  the  turns  which  has 
liven  a  feature  of  Indianapolis  is  elimi- 
nated at  Chicago.  Harry  Stutx  mid  it 
is  possible  for  a  car  to  make  140  miles 
per  hour  on  the  track  and  Hob  Burma n 
believes  that  were  he  to  put  his  2HU 
hor»*jK>wtf  Benz  on  the  speedway  he 
easily  could  make  a  lap  in  one  minute, 
which  If  equal  to  120  miles  per  hour. 

A  rather  unusual  prophecy  was  made 
by  DePatma  who  said  he  expected  lo  see 
a  great  deal  of  trouble  with  wheel  bear- 
ings. On  other  courses  which  aro  not 
banked  lo  the  degree  that  the  Chicago 
speedway  is  sent  the  pressure  on  the 
wheels  which  is  made  up  of  the  weight 
of  the  car  plus  the  centrifugal  force  on 
the  turns  is  divided  into  two  compo- 
nents—one in  the  direction  of  the  ver- 
tical axle  of  the  car;  that  is,  a  radial 
load  on  the  bearings,  and  the  other  a 
side  thrust  whkh  tends  to  cause  the  car 
to  skid.  With  the  banking  as  it  is  an 
the  Chicago  track,  this  side  thrust  is 
eliminated;  that  is,  there  Is  no  skidding 
tendency. 


Gasoline  Price  War 
in  West 

Standard  Cuts  1  Cent,  but  In- 
dependents  Refuse  to  Follow 
—Crenshaw  Heads  Latter 

Kansas  City.  Mth,  June  15— What 
looks  like  the  opening  shot  in  gasoline 
price  warfare,  between  the  Standard  Oil 
interests  and  the  independent  operator* 
and  refiner*,  has  started  here  by  th* 
Standard  oil  Co.  reducing  price  of  gaso- 
line 1  cent  per  gallon,  from  t*.8  to  B* 
cent*,  which  is  the  only  cut  since  Febru- 
ary 22.    Up  to  the  present,  local  Inde- 

|  .  ti<  li">f    d'Tni'  ■  .   Iiu  i  »■    i  .  '  ,i         t.     f  ii  1 1  -y, 

thu  cut  mid  aro  appealing  to  their  cus- 
tomers to  oppose  the  old  rates.  Twenty- 
four  refiners  representing  Western  petro- 
leum interests  in  Kansas  and  Oklahoma 
(Velds,  have  met  in  Tubus,  "kla  .  and  him 
refused  to  follow  th*  present  cut  saying 
that  such  prices  are  profitless  and  that 
the  Standard  company  would  probably 
advance  crude  oil  and  further  reduce 
gasoline  The  claim  I*  made  in  this  sec- 
tion that  the  independent  refineries  which 
control  much  of  th*  mid-continent  and 
Cushing  pools  are  gaining  control  of  the 
market  and  that  it  may  be  such  a  con- 
dition has  prompted  the  present  apparent 
price  war  of  the  Standard  company.  Th* 
independent*  declare  that  the  present 
European  consumption  of  gasoline  war- 
rants an  increase  rather  than  a  decrease 
in  the  price  and  that  before  the  end  of 
the  year  an  increase  of  perhaps  1  cent  or 
a  little  more  may  be  expected. 

The  independent  refiners  aro  now  bet- 
ter organized  than  previously,  due  to  P. 
C.  Crenshaw,  who  for  17  years  was  gen 
eral  manager  of  the  Standard  Oil  Co.  of 
Indiana,  and  who  resigned  In  January  tu 
take  up  the  problem  of  fostering  better 
unanimity  among  the  independent  refin- 
eries. It  is  understood  that  Mr.  Cren- 
shaw's latest  organisation,  the  Home  Oil 
Co,,  will  control  a  considerable  quantity 
of  the  Independent  interests. 

Standard  Oil'*  Explanation 

The  only  explanation  which  has  been 
offered  for  the  cut  by  (he  Standard  com- 
pany of  1  cent,  is  because  of  the  unfa- 
vorable weather  during  the  month  of 
May  and  reductions  in  the  price  of  crude 
oil.  An  independent  refiner  interested 
with  Mr.  Crenshaw,  says: 

"Tin  oil  mm™--   him  rvftmliiml  "  -■  ■ 

nonary  since  Noiwittu?MZMlUiaj 
this  fort  trie  awwitlnr  rn.uk*  t  ha*  Im>«ii  stmd- 
II*  fe-dur*"1  In  Ihe  A*k)  of  ilm  Initiate*  rem- 
p*ny  *■>  th«l  whrrr-«s  on  J-iiiumd  1  lh«  prir* 
nl  ■  i.  ..  wna  II  ■  ■  It  u*  miw  I  — 
*tth*r  thf-y  *SSf*,  <-K*rmii»"  *"«  m»m  nsjsj  ur 
Inn  til  1 1*  now  Th»  »n««irrn  Ktmntitrrl  urni- 
I  .i  i.  ■  ii". i  g  ihr  -ini.  <  ruit*.  crhlrh  Ik 
jiunit -it  I hnaiiuh  t h*  i>I|im  t. -  .  f rum  th* 
Kmrjwm-i  •ktiihiutiM  ft*tb>,  hsv»  rwvally  nd- 
■  i    lh«ir    murk*!    on  r  -       \\  UlU 

tiuplr*»»  in  Star  '••It  oft  mattrWllj  t,r,'vl*rt,B 
la  ■  tin  1  IIOM  It  hud  livrii  win  *li«Hd  o4  M*l 
it-jt  ii  nd  Indie*.! Iur*  ur*  that  th*  a**ln  In 
volume  -  ii  li»  a*jssjsssjav* 
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Service  Convention 
«n  Detroit 

A.  C  C.  Members  To  Stand- 
ard)2f  I'arts  Policy 
June  28-29 

Nrw  V.irk  nr(i  j  . 

-*  r.v,n.»,„.  nClff 

P»'nled  .1  in..  ,,„„,  r"cl*  »P" 

"teiTTOAft  company. 
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lor  tl»  four,  the  company  will  Mil  a 
rhuniiii  which  can  be  fitted  with  either 
an  eight  or  ft  four -cylinder  motor. 

With  the  exr*ption  of  the  motors  the 
Briscoe  eight  and  the  Briscoe  four  wilt 
be  Alike  in  general  construction,  in  fact, 
it  will  be  possible  to  transform  or  change 
one  model  to  the  other  within  cTim|»ara- 
tively  very  short  time. 

Patgr-Ifei  real's  Monthly  IMvidrnd  Now 
10  Per  Cent. 

PETRurT,  Midi,  June  11  The  Paige- 
tVlroil  Motor  Co.  has  increased  it* 
monthly  dividend  to  10  per  rent.,  and  the 
eighteen  stockholders  of  the  company 
hnve  been  paid  $25,000  representing  the 
June  dividend,  Thin  i-  at  the  rate  of 
fttw.noti  for  thv  year  or  jMt/iiNt  more 
than  the  concern's  total  cap!  to  Illation. 
It  alio  represents  a  rate  of  a  120  per 
cent,  dividend  for  the  year 

In  April  the  company  increased  Us 
dividend  from  4  to  7  per  cent,  a  month. 

25  per  Cent.  Walpofe  Dividend 

Kootok,  Ma**.,  June  14 — The  receiver* 
of  the  Walpole  Tire  A  RuMwr  <  <i-  have 
declared  an  additional  dividend  of  tf  per 
cent,  to  the  creditors,  thus  making  a  total 
of  50  per  cent,  to  the  creditors.  Further 
dividends  will  he  paid,  and  it  is  expected 
that  the  total  will  eventually  amount  to 
at  least  Kfi  per  cent-  The  New  York  cred- 
itors who  bought  the  property  were  al- 
lowed 85  per  cent,  on  their  claims  in  the 
negotiations  with  the  receivers. 

The  total  receipt*  since  the  receivers 
were  appointed,  August  3,  191 3,  up  to 
May  22.  iVIU,  amount  to  •:tr60R,KM7.  The 
total  expenditures  amount  to  $'1.^47,Jk:., 
leaving  a  cash  balance  of  $li*»i».*.U2. 


Securities  Continue 
To  Rise 

Crop  Reports  and  Kncou  raging 
News  of  Internationa]  Con- 
troversy Bring  Confidence 

New  York  City,  June  14 — R**iKtnncc 
to  all  rflniuteting  influence*  with  a  con- 
sequent active  market,  strong  tone  and 
higher  prices  were  the  dominant  feature* 
of  this  week's  security  quotation*.  Alt 
uncertainty  in  regard  to  the  controversy 
with  li-wrmany  scorns  to  have  been  cleared 
away  as  reflected  in  the  heavy  buying 
by  speculative  and  investment  bt1*Matl 
Added  to  this  confidence  in  the  business 
field  is  the  n<cetit  Oivernment  leport 
which  promised  a  wheat  crop  of  almost 
1.000,000.000  bushels. 

At  the  beginning  of  the  week  there 
sun  an  upward  ru*h.  Aflt-r  lhi»  a  wil- 
ing movement  of  con*lderable  moment 
set  in.  Some  of  the  issues  again  dis- 
played advance*  similar  to  those  which 
were  so  frequent  during  April  and  May. 
During  the  middle  of  the  week  up  to  Krl- 
rfny  the  market  wan  ouifttvr.  the  market 
being  governed  almost  wholly  by  war  de- 
velopments and  by  the  effect  of  host  Hi* 
tics  on  different  issue*.  After  Friday, 
prices  picked  up  and  held  the  advance 
until  Saturday. 

This  week  tire  issue*  strum  featured 
the  market,  most  of  the  stocks  showing 
substantial  gains.  A  few  of  the  auto- 
mobile securities  showed  good  gains, 
ranging  from  1  (o  fi  point*.  In  the  tire 
division,  K»H> -Springfield  showed  a  very 
substantial  gain,  its  common  rising  16 


points,  it*  tlr*t  preferred  '  1-2  and  its 
second  preferred,  10  pmnu*.  Portage 
Rubber  preferred  also  showod  a  large 
gain  of  7  points. 

A  rumor  has  been  spread  from  Chi- 
cago that  steps  have  been  taken  to  list 
Kurd  Ktork  on  the  Chicago  exchange. 

(.carrel  Rubber  Issues  «,0#0.0*O  5  Per 
Cent.  Ilrhrnturr* 

New  York  City,  June  in — The  Kir*t 
National  Bank  and  the  Central  Trust  Co. 
are  receiving  subscriptions  at  *7  3-4  and 
interest,  to  yield  about  6  3-4  per  cent.,  to 
the  *ti.<Hio,000  General  Rubber  Co.  5  per 
cent,  debentures,  which  are  dated  July  1 
and  which  mature  December  I,  11110, 

The  bonds  are  guaranteed  a*  to  prin- 
cipal and  interest,  jointly  and  severally 
by  the  United  State*  Rubber  Co.  and  the 
Rubber  Good*  Mfg.  Co. 

Ctievrcrct  Join*  Merchants'  Asaociatian 

New  VoRk  City,  Jun*  14— The  Chev. 
rolel  Motor  Co..  this  city,  has  been 
elected  a  member  of  the  Merchants*  As*n 
This  organisation,  formed  to  better  busi- 
ness condition*  both  in  this  and  foreign 
countries,  already  has  about  sixteen  au- 
tomobile firms  as  members. 

Me-cManus  Co.  Change*  Name 

DrraoiT,  Mich..  June  11— The  McMaa 
u*  Co..  advertising  agency,  will  here- 
after be  known  as  th»  Power,  Alexander 
4t  Jenkins  Co.  The  oencer*  are-  William 
I,  Power,  president;  Kirk  B-  Alexander. 
vu*-pr**-ident  and  general  manager;  W 
11  addon  Jenkins,  Jr.,  secretary;  and 
Charles  E.  Will,  treasurer.  These  offl 
cers  and  Louis  King,  Welmore  Hodgei 
and  George  P.  Fletcher  are  the  directors 
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Natalite  a  Gasoline 
Substitute 

Obtained  from  Waste  Products 
of  Sugar— Is  Safe 
Against  Fire 

IxtxiuN.  Enc  June  1 — Th>  Royal 
AutotnoblW  <*lub  has  been  conducting 
teats  with  a  Dew  fuel,  to  which  the  name 
Natalite  has  been  Riven.  The  fuel 
take*  IU  name  from  Natal,  the  country 
of  Iti  origin.  It  is  a  mixture,  the  prin- 
cipal Ingredient,  alcohol,  being  obtained 
from  the  waste  product*  of  sugar  re- 
fining factories.  The  coat  of  extracting 
the  alcohol  from  the  raw  material  tt 
low. 

Natalite  has  a  specific  gravity  of  .Hon 
and  a  freexlng  point  very  much  lower 
than  benzol  or  petrol.  In  recent  test* 
with  a  hydro-aeroplane  fitted  with  a 
100- horsepower  Curtiss  engine,  it  was 
found  that  the  engine  would  run  at  1,400 
r.p.m.  on  Natalite  as  against  1.250  r.p  m 
with  gasoline. 

Among  other  advantages  is  that  of 
safety  against  fire,  for  It  is  claimed  that 
water  will  readily  extinguish  the  flames. 

It  has  been  a  common  fault  with  alco- 
hol and  its  mixtures  that  unless  the  com- 
bustion Is  complete  and  perfect,  corro- 
sion of  the  cylinders  is  apparent  after 
prolonged  use.  To  obviate  this,  there  is 
Introduced  In  Natalite  a  slight  per. 
eentagc  of  an  alkaline  substance  to  neu- 
tralise the  acidity  which  leads  to  the  cor- 
rosion. In  South  Africa,  a  test  car  has 
been  running  exclusively  on  this  fuel  In 
Its  perfected  state  for  the  last  *  months 
and  more,  and  no  trouble  of  this  nature 
has  made  an  appearance. 

In  regard  to  the  question  of  power, 
and  incidentally  the  ability  to  run  with- 
out altering  the  carbureter,  a  test  has 
been  made  with  a  Ki-9  horsepower  Char- 
red. The  car,  in  addition  to  the  main 
tank,  was  fitted  with  a  test  tank  on  the 
dash,  feeding  the  carbureter  by  gravity, 
and  while  1  liter  of  gasoline  carried  the 
car  at  a  moderate  speed  for  3.7  miles,  a 
similar  quantity  of  Natalite  under  the 
same  conditions  did  4  milea. 

A  company  has  been  farmed  to  make 
the  new  fuel  for  commercial  purposes 
and  It  is  expected  operations  will  begin 
at  the  end  of  the  present  year. 

rhalmrrs  Dtslrirt  Msnacvrs  in  Quarterly 


Morris.  Jr.,  and  J.  A.  Nelson.  Kansas 
City  district;  L.  L.  Rrockett  and  E.  W 
Nicholson,  Minneapolis  district;  C.  H 
Booth  and  J.  0.  Casllow.  Detroit  district: 
C.  V.  Berk  and  II  II.  W.  Marks*,  Chi- 
cago district.  Vice-president  and  works 
manager  8.  H.  Humphrey  took  the  sal** 
mo  through  the  factory  where  they  were 
given  information  on  11*16  care. 

There  were  business  sessions  almost 
without  interruption  all  day  Tuesday, 
June  it,  the  principal  being  a  talk  about 
the  new  Chalmers  motor,  by  chief  en. 
gin*er  C  C.  Hinkley.  In  the  evening 
President  Hugh  Chalmers  presided  at  a 
dinner  at  the  Detroit  Athletic  Club. 

Great  Smith  Investors  Get  SI3.M0 

Gkand  Ramus',  Mich.,  June  IS— Loral 
investors  In  the  Great  Smith  Automobile 
Co.  have  received  115.000  as  salvage  from 
the  wreck  of  the  concern.  Local  investors 
'•ought  a  controlling  Interest  In  the  com- 
pany for  150,000  and  than  subscribed 
173.150  additional  as  new  capital  to  place 
the  company  on  its  feet.  Then  the  com- 
pany went  into  the  hands  of  a  receiver. 
The  e50,000  was  lost  in  the  wreck  but 
court  litigation  established  that  the  173,- 
150  was  in  the  nature  of  a  loan,  no  stock 
having  been  issued  to  cover  it,  and  that 
those  who  had  advanced  it  should  parti- 
cipate as  creditor*  in  the  distribution  of 
dividends. 

Eeriest  en  Retires — Jsrrsrd  Now  Handles 
Appcrsen  Sale* 

KoltoMo,  I  nil.  June  12— J.  R.  Ercle- 
ston.  who  has  been  sale*  manager  of  Ap- 
person  Bras.  Automobile  Co.,  since  Sep. 
lentlwr  1,  has  retired  and  this  work  ha* 
been  Uken  up  by  T.  E.  Jsrrsrd.  vice- 
president  of  the  organisation,  who  will 
have  assisting  him  J.  H.  New-mark,  who, 
in  connection  with  his  new  sales  work, 
will  continue  to  handle  the  advertising. 


;»7nt.iT,  Mien..  June  10—  District 
managers  of  the  Chalmers  Motor  Co., 
assembled  for  their  regular  quarterly 
convention  June  7  la  t>.  Those  present 
ware:  C.  E.  Thompson,  F.  B.  Willis  and 
J.  A,  Wilson,  from  th*  Eastern  district; 
L.  F.  Johnson,  Atlanta  district;  W.  W. 


Sterling  I  ar  or.  Rood 

Brockton,  Mass..  June  12— The  first 
modal  of  the  Sterling  car  built  by  the 
Sterling  Motor  Car  Co.,  this  city,  la  now 
an  th*  road  undergoing  tests.  The  plans 
have  been  changed  on  the  price  and 
equipment,  and  it  la  now  arranged  to 
build  a  runabout  that  will  retail  for 
about  181)0.  It  is  sxpected  that  deliv. 
trie*  will  ha  made  in  September. 

Carl  II.  I'agr  SisIT 

Nrtr  Yuan  Cm,  June  10 — The  Carl 
H.  Page  Motors  Co..  Mitchell  agent  in 
this  city,  has  completed  its  executive  and 
sale*  siAfT  a*  rollow*;  Carl  H.  Page, 
president;  G.  W.  Hippie,  Aral  vice-preai. 
dent  and  general  manager;  R.  D.  Wil- 
lard,  second  vvre- president ;  D.  A.  Young, 
treasurer;  H.  B.  Leery,  secretary ;  W.  H 
Van  lieu  sen,  director  of  wholesale  sales; 


J.  H.  Johnson,  general  retail  sales  mai 
agar;  i.  A.  Clark,  Metropolitan  ash 
manager;  Wallace  Owen,  manager  s 
exchange  car  department,  and  Al  Ci 
macho,  manager  of  una  service  depsr 
ment. 

Laacia    Import*    Not    Hailed    by  tl 
War 

New  Yuan  City,  June  12 — Adama 
Montant.  the  exclusive  agents  far  tl 
Lancia  car,  in  the  United  State*  an 
Canada,  have  made  special  arrsnrsnwl 
with  the  Italian  Government  for  the  dk 
livery  of  :lo  horsepower  chassis,  resran 
less  of  war  conditions  in  Europe*. 

Although  several  of  the  Italian  nutonrn 
bile  manufacturers  have  turned  their  a 
tention  to  the  manufacture  of  trucke  ft 
the  government  and  have  halted  tf 
manufacture  of  passenger  car*,  a  few  s 
them  are  still  continuing  in  the  latte 
work.  The  American  agents  have  baa 
receiving  within  the  last  month,  ahi| 
menu  of  from  fourteen  to  eighteen  cat 
a  week.  They  state  that  in  a  short  tin 
shipments  will  come  In  at  the-  rate  t 
about  ten  car*  a  month. 

Toole  Ret  urn*  from  Europe 

N'tw  Vista  Cm,  June  12 — J.  I..  Pool 
export  manager  for  the  Hupp  Motor  Ca 
Co.,  Detroit,  Mich.,  returned  today  frot 
Liverpool  on  the  American  liner  St-  Pats 

New  Building  far  Pope  Parte 

llArmaui,  Cokm.,  June  12 — Grout) 
was  broken  this  week  on  the  site  of 
three-story  factory  building  ZOO  by  C 
feet  by  the  Hartford  Motor  Car  Co.  art 
the  Walker  4  Barkman  Mfg  Co.  W.  ( 
and  C.  E.  Walker  and  Ralph  M.  Bar  I 
man  make  up  the  personnel  of  each  oi 
ganiiation,  the  Hartford  Motor  Car  C, 
having  the  Dodge  agency  and  t> 
Walker  A  Barkman  company,  the  pari 
making  business  acquired  from  the  Por 
company.  The  first  floor  of  the  n-e 
structure  will  be  utilized  by  tree  Har- 
ford Motor  Car  Co.  as  a  service  statkrs 
The  Walker  A  Barkman  company/  wi 
utilise  the  balance  of  the  building  i 
making  Pope-Hartford  car  parts. 

May  Sell  Pope  W  est  Arid  Plant 

Bnerosi.  Mas*..  June  IS — The  -ale  c 
the  Westfleld  plant  of  the  Pope  Mfsj  C 
to  a  syndicate,  aald  to  contain  a  numbc 
of  the  Boston  noteholder*  of  the  Por 
cenpany.  is  expected  to  result  from 
hearing  before  Judge  Aldrlch  of  th 
United  State,  district  court  in  Boaion  a 
June  1A. 

The  Massachusetts  receivers.  Colon. 
George  Pope.  C.  A.  Morse  and  C.  jCTpZ 
•saw,  stats  that  they  cannot  continue  th 
operation  of  the  plant  eeonomteali. 
The  plant  I.  Inventoried  at  appro* 
mately  II.OOOjOOO.  Ppro* 
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Wisconsin  Has 
66,745  Cars 

Total  Registrations  for  1915 
May  Reach  75,000  Present 
Figures  Exceed  1914  Mark 

Mi(.vr  aiikcx,  Wis.,  June  14— Wiscon- 
sin's MM  motor  car  registration  by 
private  owners  reached  66,745  on  June 
12,  adding  further  strength  to  the  belief 
that  the  total  registration  for  11116  will 
total  "5,000.  Although  it  is  the  middle 
of  June,  applications  for  l»vnws  are 
coming  into  the  secretary  of  state  s  olBce 
at  Madison.  Wis.,  at  the  rate  of  SOD  a 
day.  The  10I4  registration  by  private 
owners  totalled  ill. Ml  and  therefore  the 
present  year's  registry  already  shows  a 
(am  of  more  than  13,5011.  It  is  figured 
that  the  total  icnin  for  the  year  will  he 
20 ,000.  thus  leaving  only  11.500  licenses  to 
be  issued  before  December  31. 

For  the  benellt  of  those  desiring  the 
list  of  registrations,  the  secretary  of 
state  is  again  publishing  the  licenses  in 
pamphlet  form  In  aeries.  The*e  lists 
give  the  name,  address  and  name  of  car. 
A  charge  of  110  is  made  for  the  entire 
series  and  no  single  pamphlets  or  partial 
lists  are  sold.  The  sale  of  the  lists  is 
in  the  hands  of  the  superintendent  of 
public  property,  state  capitot,  Madison. 
At  present  there  are  ready  lists  number- 
ing 341,000  licensees,  and  a  book  contain- 
ing the  licenses  numbered  36.001  to  60.. 
OW  is  in  the  hands  of  the  printers.  There 
is  a  heavy  demand  for  the  series  by 
supply  manufacturers,  dealers,  accessory 
people,  car  builders  and  other  trades 


Every  Slsth  Farmer  in  West  Virginia 
Owns  an  Automobile 

Wheeling.  W.  Va..  June  12 — It  is  es- 
timated that  about  every  sixth  farmer 
in  West  Virginia  is  an  automobile  owner. 
There  are  few  progressive  farmers  In 
thia  state  who  do  not  have  an  automobile, 
and  some  of  them  have  two  or  three,  for 
business  or  pleasure.  That  is,  many  of 
them  who  collect  and  bring  produce  to 
market,  especially  butter  and  eggs,  have 
discarded  the  horse  and  are  using  the 
motor-driven  vehicle. 

Illinois  Registrations  May  F.srccd  150.00* 
SraiscriEUi,  lu.,  June  11— Because  of 
a  71  per  cent  increase  in  the  amount  of 
business  handled  by  the  automobile 
license  department  of  the  secretary  of 
state's  office,  the  legislature  has  increased 
the  appropriation  to  f  146,000,  an  increase 
of  $15,000.  So  far  this  year,  145,000 
licenses  have  been  issued  as  compared 
with  135,000  in  the  same  period  last  year 
Indications  point  to  a  figure  exceeding 
150,000  for  the  year.    Secretary  Steven- 
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son  states  that  the  additional  appropri- 
ation will  enable  the  department  to  ex- 
amine each  chauffeur  individually  as  pro- 
vided by  law.  Beginning  next  year,  each 
chauffeur  will  be  required  to  take  an  oral, 
written  and  road  examination  under  the 
supervision  of  a  state  examiner.  The 
secretary  uiso  announced  that  the  r.rze  «f 
license  plates  would  he  reduced  one- 
fourth,  thus  effecting  a  large  saving  In 
the  cost  of  manufacture. 

114.75*  Automobiles  and  1.4*0  Dealers 
Registered  In  Ohio 

CuLt'MSL'S,  O-,  June  11  According  to  a 
report  of  Ohio  Registrar  of  Automobiles 
W.  H.  Walker,  up  to  June  -  there  were 
144.7MI  automobiles  registered  in  the 
Buckeye  Stale.  That  number  exceeds  by 
more  than  22.000  the  total  registration 
in  the  state  for  1H14.  It  is  estimated 
that  176,0110  ears  will  be  registered  by 
the  department.  Chauffeurs  to  the  num- 
ber of  1.200  have  been  registered. 

Dealers  and  manufacture!*  to  the  num- 
ber of  1.400  have  lieen  registered.  The 
total  receipts  of  the  office  up  to  June  2 
were  approximately  IW20.000. 

Ontario  Kesristrationx  Over  28.000 

TogONTo.  nvr.,  June  10 — At  the  close 
of  last  year  the  total  number  of  licenses 
issued  was  31,700,  of  which  25,300  were 
for  cars  owned  in  Ontario,  and  6,400  for 
outside  cars.  Up  to  the  present  or  for 
the  first  6  months  of  this  year  28,000 
odd  licenses  have  been  taken  out  by  On- 
tario owners,  and  3.000  by  outsiders.  An 
increase  of  .1,000  cars  in  the  province, 
with  additions  for  7  months  to  come,  is 
enough  to  convince  the  pessimistic  that 
there  is  still  a  measure  of  prosperity  in 
Ontario. 

Haltissare  Bars  Headlight  Clare 

BAlXIMnHE,  Mn.,  June  12 — Motorists 
who  enter  Baltimore  July  1  or  after 
should  know  that  the  law  requiring  the 
dimming  of  headlights  will  be  In  effect 
at  that  time.  They  are:  Headlights 
must  be  extinguished  on  entering  the 
city  limits,  and  the  front  glass,  or  lens, 
of  the  headlight  can  be  covered  with  any 
substance  or  material,  or  treated  in  any 
manner  that  will  eliminate  the  trans- 
parency of  the  front  glass  or  lens. 

73,300  Car*  In  Minnesota 

MiNNr.Ami.is,  Minn.,  June  14— There 
are  73,300  automobiles  and  about  10,000 
motorcycles  in  Minnesota,  according  to 
license  records.  Last  month  7,096  auto- 
mobiles were  licensed. 

California  May  Fees  J2.im.0Oli 

SAUtAMiNTO,  Cttss  June  7— During 
May  2,418  new  cars  were  sold  in  Cali- 
fornia, the  average  price  being  $1,000, 


109". 

according  to  statistics  given  out  by  the 
state  motor  vehicle  department-   Fees  re 
cerred  during  that  month  totaled  *2 
41t>,000. 

Michigan  Registration*  Cass  »0.«0*  Mail. 

Lansing,  Mich.,  June  12 — Up  to  the 
end  of  May  over  90,000  automobile 
licenses  had  been  issued  by  the  seen 
tary  of  state.  This  Is  an  increase  if 
over  15.000  as  compared  with  the  total 
number  issued  for  all  of  1914.  At  seal 
rate  the  registration  numbers  have  bm 
going,  it  will  not  be  surprising  if  at  the 
Msj  .f  the  year  120,000  cars  will  have 
been  licensed  in  the  Stale  of  Mirhigai  . 
as  compared  with  76,31*9  in  1!»14- 

SA.IMI  Licenses  in  Mi  J. 

TmtsniN,  N.  J.,  June  12— An  unprerc 
dented  increase  in  the  business  of  the 
State  Motor  Vehicle  Dept.  U  shown  in  s 
statement  Issued  by  Commissioner  W.  L 
Dill  today.  From  January  1  to  May  11 
there  were  1:1,247  examinations.  Durttic. 
the  corresponding  period  last  year  the 
total  number  of  examinations  was  H.'i-J 

For  the  first  5  months  of  this  year 
CM. 180  drivers*  licenses  have  been  issued. 
Up  to  June  1  the  receipts  of  the  depart 
ment  amounted  to  1777,700.  The  total  rc 
ceipts  last  year  were  only  $814,535. 

I  Tears  for  t  ar  Theft 

Kansas  Citv.  Mo..  June  11 — Lawrence 
Noggle,  a  young  man  suspected  of  many 
thefts  of  motor  cars  and  acce*Hone« 
this  city,  was  recently  sent  to  the  peni 
tentiury  for  2  years. 

Stearns  New  York  Manager  Killed 

New  York  Cm,  June  16 — William 
Arthur  Lesser,  manager  of  the  New 
Y'ork  Stearns  branch,  died  here  tocio) 
as  the  result  of  an  accident  neat 
Stroudsburg,  Pa.,  on  Sunday.  Wlu-ri 
crossing  a  bridge  over  a  railroad  the 
side  of  the  road  gave  way,  letting  the 
car  drop  over  onto  the  tracks  and  crush 
ing  Mr.  Lesser.  His  friend,  Louis  Levy, 
riding  with  him,  was  killed.  Mr.  Leaser 
hud  born  manager  of  the  Stearns  brae:  I 
since  January  I.  1011. 

Gray  A  Davis  quarterly  Dividend 

Boston,  Mass.,  June  14 — Cray  * 
Davis,  Inc..  quarterly  dividend  1  3-4  p»  t 
cent,  preferred  stock,  payable  July  1 . 
11*15,  to  stockholders  of  record  June  1 1 , 

MM 

485  Carloads  in  576  Co  Out 

MisNi.Ai'M.in,  Minn..  June  14— There 
were  4A6  freight  cars  of  automobiles  ra> 
reived  at  Minneapolis  during  May  anl 
576  carloads  shipped  out.  These  Agure* 
were  compiled  by  the  traffic  divieiori  of 
the  Minneapolis  Civic  4t  Commerce  Assn. 
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Duesenbergs  Star 
at  Galesburg 

Take  First  Three  Places  in 
100-Mile  Race— Time 
for  Mile,  1:36 

fflTlUTT*  ILU.  June  !l— Easily  the 
class  of  the  field  of  eleven  starters,  h  trio 
of  llueaenhcrg  com,  driven  by  Eddie 
O'ltonnell,  Tom  Alley  and  Billy  Chandler, 
ran  one,  two,  three  in  the  100- mile  race 
run  on  the  local  l-mlle  track  here  this 
afternoon  and  captured  e'J,ono  of  the 
|.1,(HH1  in  priie  money  hung  op  for  the 
event. 

Two  other  cars  finished  Inside  the  mon- 
ey, Joseph  Cooper's  Sebring  and  VY.  YY. 
Brown's  I>u  Chesneau  which  took  fourth 
and  fifth  platen  respectively  The  Sabring 
nl*o  uses  a  Iroesenlierg  motor. 

The  five  cars  that  split  the  purse  did 
not  stop  during  the  races.  The  Hiie"en- 
bergs  had  too  much  speed  for  their  rivals 
and  won  a>  they  pleased,  O'Donnell  going 
to  the  front  at  the  Mart  and  maintaining 
the  load  for  the  entire  distance.  Tom 
Alley  gave  the  pacemaker  a  rhallcllge  all 
the  way  and  the  race  dereloped  Into  a 
profitable  family  quarrel. 

In  winning  the  raee.  O'Donnell  covered 
the  100  miles  in  I  hour  :<•>  minutes  and 
S-A  second,  an  average  of  62.5  miles  an 
hour  and  3  minutes  slower  than  the  time 
of  Ralph  Mulford  last  year  1  liiesentierg, 
Allay,  1:S«:06;  lloesenberg.  Chandler, 
1  :*>:»;  Sabring,  J.  Cooper,  1:40:01  a-5: 
l>u  Chesneau.  Brown,  l:46:«  4-5. 

The  other  cars  included  a  Velie.  an  Ap- 
pcrson.  the  Mais  Special,  the  Cmv.ii  Spe- 
cial, the  Bals  Special  and  Andrew  Burt'x 
Slots'.  A  crowd  of  about  10.0(10  persons 
witnessed  the  race  anil  IK.OIIO  was  taken 
in  at  the  gate. 

15,000  ^ raw  Guaranteed  for  Arizona 
Grand  Prix 

PkcZMIX,  AMI..  June  13— SaeriaJ 
r»fe»runi— The  State  Fair  Commission 
ha*  guaranteed  a  in .000  puree  for  the 
Arizona  Grand  Prix  IM-mihr  race  Thi< 
will  be  ran  over  a  mile  oval  dirt  track  on 
November  18.  Q.  P.  Bullard.  superin- 
tendent of  the  race,  hope*  to  have  the 
road  races  from  Las  Angeles.  Presort! 
and  El  Paso  end  in  Phuenis  about  No- 
vember li  when  the  annual  fair  opens. 

Old  tic  lil  War*  on  Outlaw* 

CHIcann,  lu_,  June  11— Barney  0M- 
neld  has  declared  war  on  the  Interna- 
tional Motor  Contest  Assn.,  the  organisa- 
tion formed  by  the  state  anil  county  fair 
managers  to  promote  automobile  races  in 
connection  with  the  fall  fairs.  The  vet 
rran  driver  signed  a  contract  lo  appear 
at  the  Nebraska  stnte  fair  with  Hel.lnyil 
Thompson,  the  aviator,  from  September 


«  t<>  It)  The  promoters  attached  a  clause 
to  the  original  document  to  the  effect  that 
UMAeld  was  to  appear  in  competition 
should  automobile  races  be  run.  Barney, 
In  a  letter,  agreed  to  this  provided  the 
meet  was  held  under  the  sanction  of  the 
A.  A.  A.  contest  board,  The  Nebraska  fair 
managers  haw  signed  up  the  Morons  and 
Sloan  teams,  now  under  suspension  for 
participating  in  the  outlaw  meet  at  De- 
troit last  month,  for  the  September  dales 
and  have  notified  Oldfield  that  he  is  ex- 
pected to  drive  against  Disbrow.  Hearne, 
Kalraey.  Endicott  and  the  other  blacklist- 
ed pilots  Olilllelil  has  informed  the  pro- 
moters that  he  will  not  compete  in  the 
meet  and  the  fair  managers  now  threaten 
htm  with  a  suit  for  breach  of  contract. 
Oldheld  is  going  to  fight  the  cane  and  an- 
nounces that  he  will  remain  loyal  to  the 
A.  A.  A.  at  any  sacrifice. 

«>»cn  Mngneiir  Averages  J4.I  M.P.M.  foe 
l.*3S  Miles 
New  Vi*k  City,  June  10— W.  V.  R. 
Whilall  yesterday  completed  a  l,li:tS.I> 
mile  trip  in  his  Owen  Magnetic  car  lo 
Indisnapolis  and  return,  making  the  trip 
In  Ml  3-4  hours,  or  an  average  of  34.1 
miles  per  hour.  Kor  the  total  mileage  of 
2.1tt.l">  miles.  200  miles  having  been 
driven  in  and  around  Indianapolis,  the 
car  used  1MI.2  gallons  of  gasoline,  aver- 
aging miles  per  gallon.  Five  gal- 
lons of  oil  were  used,  or  an  average  of 
427  mitea  per  gallon 

Myers    OtwaVal    Manager  lasUaaapotia 
Speedway 

lr.-nMNAlnl.ls,  Inii..  June  11 — T.  E. 
.Myers  has  been  made  general  manager 
of  the  Indianapolis  motor  speedway  Mr. 
Myers  has  for  some  time  been  fulfilling 
the  duties  of  msnagement  for  the  speed- 
way, without,  however,  receiving  public 
recognition  for  his  work.  This  has  now 
been  given  him  by  official  action  of  the 
board  of  directors,  Newby,  Fisher. 
Wheeler,  and  Allison.  C.  C-  Fisher, 
president  of  the  speedway,  however,  will 
continue  in  active  control  of  the  speed- 
way's affairs. 

Twin  City  Speedway  Opens  OKrea 

MiNNEArxiuH,  Minn  ,  June  14 — The 
Twin  City  Motor  Speedway  Co.  has 
opened  city  office-  at  217  Seventh  street 
south.  Minneapolis,  and  at  Hotel  St.  Paul 
in  St.  Paul.  Dr.  C.  E.  Puttoei  has  hewn 
made  secretary  and  manager.  Last  week 
a  contract  for  IIO.OOO  barrels  of  cement 
was  placed  and  wurk  will  .noo  begin  on 
the  2-mile  cement  track,  as  well  as  on  the 
seven  i-ran  Jslardt. 

l  oir  ft  Averages  Ml  M.P.C. 
Inmakapimi*.  Inp-.  June  It— A  Cole 
K  in  a  recent  unofficial  fuel  economy  test 
In  the  street-  n'  this  rlty.  sho  ved  gfl 
average  of  16.2  ro-p-g. 


Romano  Wins  on 
Seattle  Track 

Eight-Cylinder  Makes  Clean 
Sweep  —  Breaks  Track 
Record  for  Mile 

sSxattu,  Wash  .  June  14— The  eiirht- 
t-y  Under  Romi.no  ear,  equipped  wtO-  a 
Curl.tMi  aeroplane  motor,  and  driven  by 
Rue  Lents,  starred  at  the  m«*»t  held  on 
(he  l-3-im.lt  track  at  Madl*on  Park,  June 
12  and  13,  by  winning  every  *vent  in 
which  it  wa«»  entered. 

In  a  1-raile  trial  aratmvt  time,  the  Ro- 
mano made  the  distance  in  1 :03  .1-5.  the 
bent  time  made  on  a  1-2-mlle  track.  This 
same  car  Inst  June  broke  the  world**  rec- 
ord for  2S  miles  at  Portland  by  making 
the  distance  in  32:07  1-2-  Thia  time, 
however,  was  bettered  later  by  Kurman 
,n  a  Peuiieot  when  he  drove  the  distance 
at  Sprinirfielil.  III.. October  22.  in  21  \W$ 

The  Romano  has  made  a  clean  aweep 
In  all  of  the  event*  held  (hit.  year  on  the 
Pacific  CoasL 

The  Seattle  meet  end*  the  season  for 
the  Northwest  Automobile  Ann.  racing 
rampHiicn.  The  attendance  at  each  of 
the  2-day  event*,  was  about  !>,(JOO. 

Motorieilt  Defeat  Athletes 

(  iiu  am).  III.,  June  12 — The  Chicago 
Automobile  Club  won  by  a  wide  margin 
uver  the  Chicago  Athletic  Aaan.  in  the 
interclub  reliability  run  to  Fort  Way  ne- 
ap-d  return  ygtttarday  and  today  between 
teams  representing  the  two  organizations. 
The  Automobile  club  with  xevonleen  car- 
at-quired a  total  penalization  of  20?  points 
for  work  done  and  lateness  at  control 
and  credits  for  perfect  score*  amount  inn 
to  <i&  points.  The  Chicago  Athletic  Aasn. 
with  ten  starters  was  penalised  4R5 
points  for  work  done  on  the  car*  and  late- 
ness at  control*  and  had  a  credit  of  I A 
point*  fur  perfect  scores.  The  2-day  run 
was  the  eighth  annual  interclub  match 
between  the  two  ors^ntaaUons. 

National  Uaed  Car  Report 

Chicago.  III.,  June  U  -The  Chicago 
Automobile  Trade  Association  has  just 
issued  its  used  car  market  report  in  na- 
t  una.  form.  It  is  now  called  the  Na- 
tional L'aed  Car  Market  Report  instead 
of  Central  Used  Car  Market  Report,  An 
idea  of  the  number  of  different  models  of 
can  turned  out  since  about  1910  and  in 
the  hands  of  owners  is  trained  from  a 
r-ompilution  of  the  statietics  in  the  book. 
It  _',:w '.  gaMoIine  and  fleam  mod*:. 

and  itKH  electric,  a  total  of  3.2«»1, 

The  report— of  which  thin  is  the  fifth 
edition — covers  131  ma  ken  of  gasoline  car 
and  fourteen  electrics  and  containH  data 
applicable  to  forty-one  of  the  forty  eight 
state*  in  the  union.    It  is  no  v  0  x  12  in 
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stead  of  8  x  10.  its  former  six*.  ami  W 
119  page*. 

Any  factory  or  dc»tct  association 
which  subscribes  for  a  dozen  or  more  re- 
port* gets  them  at  one-half  the  **24-a- 
y»ar  rata.  The  fourth  edition  was  so 
subscribed  to  by  Chalmers,  Franklin. 
Packard.  Pierce  Arrow,  White  and  Win- 
lun.  To  this  has  been  added  for  the  fifth 
edition:  Chandler.  Oldxmobile,  Overland 
and  Studcbakcr. 

Tne  list  of  cars  priced  has  l«een  I'll 
gasoline  and  14  electrics  In  tho  last  two 
editions,  this  Hit  being  quite  complete. 
In  most  cases  the  listings  run  back  to 
and  including  11*10.  although  earlier  mod- 
els are  reported  where  sales  are  made. 

Kuick  Discontinue*  New  England 
Branch 

BottTuN .  J une  1 4 — The  Noyen- Buick 
0i  was  formed  last  week  to  take  over 
the  wholesale  distribution  of  the  Hutrk 
for  New  Kngland  instead  of  having  the 
factory  handle  it  and  has  been  incor- 
porated for  $260,000  with  Harry  Noycs 
a*  president  and  treasurer,  and  R.  I 
Nk-hols.  secretary.  Mr.  Noy*n  ha* 
handled  the  Buick  tn  this  territory  for 
many  year*.  Frederick  K.  Nichols, 
formerly  with  Chalmers,  and  later  New 
England  truvelmir  representative  of  the 
Hupp  has  joined  the  organisation. 

Cadillac   Makes   San  Francisco  lo  \jm 
Angeles  w  12  Hours  !•  Mlnutea 

San  FMaMriaru,  Cai...  June  lft— A  Cad- 
illac eight  recently  established  a  record 
■  f  12  hours  and  10  minutes  between  Los 
Angelas  and  San  Francisco,  a  distance  of 
191  1-10  miles.  The  car  was  driven  by 
T.  J.  Bcaudet  and  William  Bramlett  with 
E.  T.  McConners  and  Arthur  Austria  »* 
passenger*.  The  car  was  a  regulation 
stock  mode!,  the  only  preparation  being 
made  for  the  trip  was  the  removal  of  the 
tup.  placing  an  extra  brace  on  the  de- 
mount ah  I*  rim.  No  extra  water,  oil  or 
fuel  was  carried. 

Hr«  Mciisrs  Speedway  Work  Started 

l>K8  Mm k Eft.  Ia.,  June  10 — Construc- 
tion work  has  begun  on  the  Des  Moines 
Kpeedway  west  of  the  city.  The  1-rmLe 
course  will  be  made  of  103  miles  of  2  by 
4  timbers  placed  on  edge.  The  track  is 
to  lie  completed  for  a  tryout  by  Barney 
Oldfteld  on  July  25,  and  a  race  meet  will 
be  held  on  the  speedway  ut  a  litter  date 

I  niontown  Hill  (  limb  June  24 

UnionTuWN.  Pa.,  June  12—Th*  third 
annual  hill  climb  over  the  3-mile  road 
from  Hopwood  to  the  Summit  of  Chest- 
nut Ridge  will  be  held  Thursday,  June  24, 
at  1  p.m.  A  total  of  £2,1*00  prixe  money 
i>  offered,  fl.tioo  0f  which  goes  In  the 
free-for-all  event.  The  climb  is  1  mile 
'list  of  here  and  is  over  n  concrete  road, 
the  average  grade  of  which  is  7.754  per 
cent.   The  run  is  under  A.  A.  A.  sanction. 


800  Buick  Dealers 
Visit  Plant 

137  from  Wisconsin  and  150 
from  Minnesota,  the  I)a- 
kotas   and  Montana 

Milwaukee.  Wis  ,  June  12 — M  J. 
Mou*on,  manager  of  the  Milwaukee 
Buick  branch,  entertained  the  company's 
I  £7  Wisconsin  dealers  for  a  full  day  at 
Milwaukee  and  then  escorted  the  party 
to  Chicago,  where  400  to  500  other  Buick 
agent*  joined  thern  for  a  trip  tn  the 
Hunk  factory.  The  Wisconsin  agents 
were  tendered  a  banquet  at  Hotel  Mar- 
tin by  Mr.  Monson,  at  which  the  191* 
Buick  policy  of  six-cylinder  cars  only 
was  outlined  as  a  preface  to  the  inspec- 
tion of  the  new  models  at  the  whops.  Over 
Hud  dealers  have  visited  the  plant  sine* 
June  7. 

Minneapolis'.  Mink.,  June  12-  After 
1  week  aboard  a  special  North  West- 
ern railroad  train  of  Meel  sleeping 
cars  1M)  dealers  In  Buick  motor  cars  re- 
turned Sunday  night  from  Flint  and  I>e- 
troit,  Mich.  They  left  7  days  before  as 
guests  of  the  Pence  Automobile  Co.  of 
Minneapolis.  They  were  from  Minnc' 
sota,  the  Dakota*  and  Montana.  From 
the  time  they  left  the  Great  Northern 
station  until  they  ware  set  down  again 
the  dealers  were  guests  of  the  Pence 
company.  They  ate,  slept  and  lived  in 
the  new  palatial  steel  cam  of  the  rail- 
road company.  At  the  end  of  the  train 
was  the  special  cur  carrying  Harry  K. 
Pence,  the  moving  genius  back  of  this 
third  annual  event  for  Northwestern 
Buick  dealers,  and  W.  R.  Stephens,  who 
has  charge  of  country  sales.  It  was  the 
second  trip  to  the  factory,  the  interven- 
ing event  being  a  dinner  in  Minneapolis 
laft  year.  Monday  was  spent  In  Chicago, 
the  nest  :t  days  in  Flint,  Friday  in  Do- 
trott  and  Saturday  in  Chicago  again. 

The  announcement  was  made  on  the 
trip  that  the  Pence  company  will  sell 
4,500  Buick  Iftln  models,  as  compared 
with  3.000  this  year. 

Wisconsin  Dealer*  Active 

Milwaukee,  Wis,  June  12 — June  Is 
proving  an  unusually  active  month  with 
Wisconsin  dealers.  The  Cole  Motor  Co., 
Indianapolis,  Ind.,  has  leased  the  new 
garage  now  being  erected  at  4&5-4B7  Jef- 
ferson street,  Milwaukee.  Wis.,  as  a  per- 
manent home  for  its  Milwaukee  branch, 
which  was  established  2  year*  ago.  end 
has  had  temporary  quarters  at  188-190 
F.tghth  fctreet  ever  since. 

The  Wisconsin-Oakland  Co..  of  this 
city,  organised  last  week  with  8100,900 
capital  by  the  Hokanson  and  Miller  in- 
terests of  Madison,  Wis.,  to  take  the 
agency  for  the  Oakland  for  Wisconsin. 
Upper  Michigan  and  parts  of  Illinois. 


Iowa  and  Minnesota,  has  leased  the  big 
gars, ire  at  £39-241  Wisconsin  street,  as 
general  headquarters  and  executive 
olttre*.  Agency  contracts  are  now  being 
made  and  the  Milwaukee  city  and  county 
distribution  has  been  placed  in  the  hands 
of  the  Milwaukee  Motor  Sales  Co. 

The  Milwaukee  branch  of  the  Kurd 
Motor  Co.  on  Saturday,  June  If,  tendered 
a  full  day's  outing  at  Waukesha  beach  to 
the  260  employees  of  the  Ford  branch 
service  station  and  assembling  plant. 
This  was  the  first  annual  outing  and  next 
year  the  number  of  participants  will  be 
Increased  by  400  to  h00  because  of  the 
establishment  of  a  permanent  assembling 
plant  in  Milwaukee. 

King;  Dealers  Drive  Away  Ninety 
Eight-Cylinder  t  are 

Ihrncorr.  Mich..  June  10 — Today  was 
drive-away  day  at  the  plant  of  the  King 
Motor  Car  Co.  Dealers  and  over  100 
distributors  from  Michigan,  Indiana, 
Ohio,  Illinois,  western  New  York  and 
western  Pennsylvania,  were  here  and 
drove  ninety  eight -cylinder  cars  away 
from  the  factory. 

Merritt  &  Seidner,  Cleveland  dis- 
tributors, were  given  the  first  prlie  for 
being  the  distributor*  taking  along  with 
them  the  largest  number  of  cars,  the  to- 
tal being  twenty-eight. 

They  were  taken  through  the  plant 
during  the  morning  under  the  direction 
of  chief  engineer  T.  P.  Chase.  A  dinner 
was  given  to  the  dealers  at  the  Fellow- 
craft  rlub  in  the  evening.  Artemas 
Ward,  Sr.,  principal  stockholder  of  the 
King  company,  was  toast  muster, 

Announcement  was  made  that  from 
now  on  when  the  King  company  will 
bring  out  new  modols  at  lower  prices 
than  previous  models,  or,  if  a  reduction 
in  prices  is  announced,  dealers  and  dis- 
tributors will  be  given  a  rebate  on  what- 
ever number  of  car*  they  have  in  stock 
from  the  number  they  had  ordered  thirty 
days  previous  to  the  announcement  of 
the  new  prices. 

Dodge  H.i-  Drive. Away  Day 
Detroit,  Mich..  June  1& — Twenty-one 
dealers  and  customers  of  Dodge  Bros, 
visited  the  factory  on  June  10  and  took 
away  with  them  thirteen  cars.  All  of 
them  are  New  York  State  men. 

New  Chalmers  Distributor  in  Toledo 

Thijojio,  o..  June  14 — The  Chalmers 
Motor  Co..  Detroit,  has  appointed  the 
Cornelius-Browning  Co.  as  a  general  dis- 
tributor in  northwestern  Ohio  and  south- 
ern Michigan. 

Is  Abbvtt  and  Marion  Kapert  Agent 
Nrw  You  City,  June  14— The  Pull- 
man Sales  Co.,  Broadway  and  £4th 
street,  has  been  appointed  eastern  dis- 
tributor and  export  nirent  for  the  Abbott 
and  Marlon. 
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Remy  Ignition  Sys- 
tem for  Twelves 

Uses  Hexagonal  Cam  and  Two 
Breakers   Stromberg  Up- 
held—New Pullman 

A  Mint*  *N.  Ixi>..  June  14 — Closely  fol- 
lowing  the  announcement  of  twelve-cylin- 
der i'hth  Ity  .imii'  «f  the  '  in.!!!.-  rom- 
panics  com  en  a  twelve  cylinder  batten' 
igniter  by  the  Kemy  F.lectrlc  Co.  In  de- 
sign this  follow  *  tbe  four-,  six-  and  eight- 
cylinder  Remy  model*  but  differ*  In  on* 
important  respect.  Instead  of  using  a 
cum  with  the  name  numher  of  point*  us 
sparks  required,  a  hexagonal  cam  it  used 
and  the  twelve  Apart*  are  obtained  by 
fitting  two  breakers,  one  on  either  side 
of  it.  One  of  then*  breaker*  is  mounted 
on  a  Urge  steel  plnte  which  is  concentric 
with  the  center  line  of  the  distributer 
and  Kan  a  boss  around  the  bole  in  the 
center  that  the  distributer  shaft  paaaee 
through.  Tbe  second  breaker  is  mounted 
on  a  smaller  steel  plate  which  j*  mi  ar- 
ranged that  when  moved  all  of  its  parts 
more  in  concentric  circle*  above  the  cen- 
ter line  of  the  distributer.  Tfait  ar- 
rangement in«urei  absolute  synchronism 
in  the  adjustment  of  the  two  breakers. 
The  breaker  arm*  are  light  to  give  fa*t, 
smooth  operation  and  the  fiber  block  riv- 
eted to  the  center  which  ride*  on  the 
earn,  is  held  against  it  by  the  use  of  stiff 
flat  douWe-Ieaf  -pring*. 

Either  manual  or  automatic  spark  ad- 
vance or  both  are  possible  with  thi*  dis- 
tributer. A  safety  spark  gap  is  incor- 
porated in  the  distributer  segment  m 
In  outer  appearance  it  differs  little  front 
other  Remy  model*  being  provided  with 
the  same  type  of  snap-on  cover,  with  the 
twelve  terminals  arranged  in  a  circle  on 
the  top.  A  grease  cup  U  provided  for 
lubrication  of  the  distributer  shaft  bear- 
Is* 

Strombenr,  Patent*  Sustained 

New  YratK,  June  tl. — Validity  of  the 
Ahara  patent  on  carbureter  rorutmrtkin, 
which  has  been  the  subject  of  litigation 
for  mim*  time,  was  confirmed  this  week 
by  Judge  Hand  in  the  United  Slate*  di- 
trirt  court  for  the  southern  district  cf 
Nrw  York  The  decision  I*  tbe  outcome 
of  a  suit  brought  by  Stromberg  Mntnr 
Device*  Co.  against  officials  of  tbe  Ixm* 
guemare  Carbureter  Co.  In  confirming 
tbe  validity  of  the  Ahara  patent.  Judge 
Hand  declared  the  l^mgui-marv  carbu- 
reter an  infringement  of  four  claim*  of 
thi*  patent  which  is  owned  by  the  Strom- 
berg company.  Tbe  Richard'*  patent, 
also  held  by  the  Stromberg  company,  also 
■fjg  tiwaed  on  by  the  court  which  de- 
clared that  the  parts  of  this  patent  in* 
fringed  by  the  l^nguvmare  carbureter 


also  mere  pre-.  •  in  the  Ahara  device. 
For  this  reason  tbe  suit  as  applied  by 
the  Richard  patent  was  ordered  dis- 
missed. 

Judge  Hand  in  hi*  dec  I*  tun  alludes  to 
that  of  Judire  Sanborn  in  the  Chicago 
district  court  In  tbe  cat*  of  Stromberg 
vs.  Zenith  and  the  John  A.  Bender  Co., 
relating  to  allrged  infringements  of  rhe 
Mime  patent.  It  is  Judge  Hand'-  opinion 
that  tbe  defendant's  argument  that  the 
Ahara  patent  should  be  limited  to  a  hit- 
and-miss  engine  does  not  bold,  even 
though  the  patent  application  would  indi- 
cate such  an  engine.  It  is  held  that  tbe 
Longuemare  carbureter  obtains  the  same 
results  as  that  of  the  Ahara  de*!gn  by 
exactly  tbe  same  method  of  controlling 
I  be  How  of  fuel. 


Pullman  Receiver  Dismissed 

York.  Pa.,  June  15— Tbe  Creditor* 
Committee  which  has  had  charge  of  The 
afTair*  of  tbe  Pullman  Motor  Car  Co.,  of 
this  place,  for  nearly  a  year.  wn«  Mi  — 
missed  on  June  1  and  the  company  is 
again  under  the  control  and  direction  of 
it*,  stockholders.  The  management  will 
remain  the  same. 

The  company  has  decKled  upon  its 
11*1*1  program  of  cars  and  will  produce  a 
five- passenger,  Clnver-I^af  roadster  and 
twi>-pa-Hengvr  roadster  to  1i*t  at  17-10. 
The  car  mill  have  a  wheelbase  4  inches 
longer  than  at  present,  will  u*e  l>ixie 
magneto,  leather  trimming*  and  III  by  4 
Inch  lire-.  The  company  also  contem- 
plates building  a  $700  delivery  car  and 
later  a  three-pas«enger  coupe,  tbe  coupi* 
using  the  Cutler- Hammer  magnetic  gear- 
shift, and  listing  at  $!HH1, 

In  connection  with  its  new  policy  a 
convention  of  distributors  wa»  recently 
held  nt  the  factory,  seventy-five  attend- 
ing. 

Pater-son  Cuts  Price  $100 

Drraoir.  Mich..  June  Ifi — The  W.  A 
Patcrson  Co..  Flint.  M  .  u  .  will  continue 
its  model  Fnur-.*2  for  nest  year  and  thi* 
model  will  be  sold  at  ftOO  less  than  dur- 
ing the  present  year,  the  new  price  bt> 
mg  Tbe  car  will  be  prartsrally  tbe 

same  in  general  const ructton  as  tbe 
present  except  that  It  will  hate  a  more 
roomy  body  for  five  passengers  and  will 
have  other  improvement*.  The  com- 
pany states  that  it  will  not  bring  out 
an  eight-cylinder  model  as  has  been 
•  i   i,  .-  I 


Bosch  for  Ji  ftVrj  and  Mar  at  on 

N'kw  York  CBTi  Juo*  is — Tbe  Tho». 
B.  Jeffcry  Co.  will  use  Bosch  magnetos 
as  standard  on  its  l!>l*i  cars  and  truck*, 
The  Nordyke  k  Marmon  Co.  has  also  con- 
tracted f»r  Bn*rh  ignition,  lighting  and 
starting  syitema  on  its  1H1«  line. 


R.R.  Protests  Truck 
Competition 

Asks  Relief  from  Long  and 
Short-Haul  Law— Wants 
To  Reduce  Rates 

l/ii  isvitxr.  Kt.,  June  10—  For  tbe  first 
time  in  Kentucky  automobile  traffic  com- 
ing In  competition  with  a  railroad  line 
has  caused  tbe  railroad  to  ask  relief  from 
the  operation  of  the  long  and  short-haul 
law.  The  complainant  Is  the  Cincinnati, 
Flesningsburg  A  Southeastern  Railway 
Co.,  which  runs  from  Flemingsburg  to 
Johnson,  where  it  connects  with  the 
Louis  vitl«  &  Nashville,  and  all  its  btutv 
nesa  originates  in  or  la  consigned  to 
Ptemmgsburg. 

Its  rate*  are  based  on  the  regular  dis- 
tance tariffs  on  the  Louisville  A  Nash- 
ville, while  an  automobile  truck  with  a 
capacity  of  3,000  pounds  makes  daily 
trips  over  tbe  pike  between  Fleminghburg 
and  Maysville,  I?  miles,  which  latter  city 
baa  been  relieved  from  the  long  and 
short-haul  law  and  has  river  rates;  so 
that  the  road  complains  much  traffic  that 
otherwise  would  go  to  it  goes  to  Maysville 
and  thence  is  hauled  overland,  the  motor 
truck  charging  only  h  rent*  per  100  for 
full  load-  of  freight  and  12  1-2  cents  for 
light  bulky  articles  that  would  take  first- 
cla»*  rates  by  rail. 

The  complaint  points  out  that  the  mo- 
tor truck  i*  not  under  control  of  the  Rail- 
road Commisaion  and  has  no  franchise  to 
be  assessed;  it  pays  a  license  of  $10  for 
v  hack  line  and  an  automobile  license 
and  will  be  taxed  only  at  the  usual  valu- 
ation for  such  property;  wherefore  it 
prays  permission  to  reduce  rates  from 
points  on  connecting  lines  to  Flemings 
burg  sufficiently  to  meet  the  competition. 

Gasalock  Sales  Co.  Organised 

Detroit,  Mini.,  June  12— The  Guso- 
toclc  Sales  Co.  has  been  organized  and 
incorporated,  being  capitalized  at  $5,000. 
This  company  will  now  act  as  a  selling 
agent  for  the  Gamt*ock  Specialty  Co., 
w  b ich  man u f actures  the  gasolor k  and 
other  automobile  specialties.  The  incor- 
porators are:  Charles  R.  Chieholm. 
president  and  treasurer;  Robert  C. 
Clark,  vice-president  and  secrctnry;  Roy 
B.  JohnMon,  There  are  now  between 
'Ajm  and  4,000  Gasolucks  in  u*«  on  cars 
which  are  operated  in  l>elrolt.  The 
Michigan  business  has  been  increasing 
with  such  rapidity  lately  that  it  was 
found  advisable  to  form  a  separate  sell- 
ing company, 

Is  Paige  Distributor  in  Northwest 

sstAftlat,  Wash.,  June  10-^Owen  Mr- 
Cusker.  Jr..  Seattle,  I*  distributor  and 
district  manager  fur  the  P,iK»  company 
in  charge  of  its  interests  in  Washing- 
ton, Oregon  and  Idaho. 
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A)»i-<;nrb  to  Add  —  The  AjnxGrieb 
Rubber  Co.,  Br  en  n  is;  avenuo.  Trenton. 
N-  J.,  is  takinir  bids  for  Uw  erection  of  * 
one  •story  addition  to  its  rubber  factory, 
28  by  88  ft. 

InrtVpcnd.-no-  Co.  to  Move  1*1  * n t  Tin 
Independence  Motor  Car  Co..  Lima,  O., 
will  mov*  its  plant  from  Lima  to  Atlanta, 
Ga.,  and  will  establish  a  new  factory. 
W-  A.  Williams  is  nuuiairer. 

Pneumatic  Tire  ('«.  lneorpoi-aled— The 
Pneumatic  Tire  Co.  U  the  name  of  a 
$ 1 00,000  corporation  chartered  under 
the  laws  of  Kentucky  which  will  estab- 
lish a  tire  factory  at  Madison  villa.  ■ 
suburb  of  Cincinnati.  0. 

VWbrr  Implrmcat  Adds— The  Weber 
Implement  and  Automobile  CO  .  Bt< 
Louis,  Mo.,  has  ber/un  the  erection  of  a 
larire  four  *tory  addkUon  to  its  build- 
inir  at  l'JOO  Locust  street,  extending  the 
present  structuro  to  Olive  street.  The 
addition  will  be  of  reinforced  concrete. 

Haywood  Tire  Adda  —  The  Haywood 
Tire  ft  Eiruipmenl  Co.,  Indianapolis  |nd., 
has  acquired  the  buildin*;  adjoining*  its 
present  location  on  North  Capitol  avenue, 
and  is  flttir.ff  same  up  for  immediate  or 
cupar-cy-  The  new  building  will  (rive  the 
compBiiy  10/100  square  feet  additional 
flour  spare. 

Toledo  Home  for  Harvester  Co.— A 
$100,000  home  for  the  International  Har- 
vester Co.  will  be  constructed  at  Hamil- 
ton and  Erie  streetti,  Toledo,  O.,  where 
the  motor  trucks  manufactured  by  the 
company  will  be  sold.  One  of  the  fea- 
tures of  the  building*  will  be  a  display 
room  and  a  tractor  idled  for  the  demon- 


stration of  tractors.  The  work  of  con- 
struction will  I*  undertaken  at  once. 

Goodyear  Buys  Site.— The  Goodyear 
Tire  *  Rubber  Co.  has  bought  a  2- 
ncre  tract  of  land  near  the  Belt  Line 
Railroad  with  a  frontage  of  IMJO  feet  on 
River  street.  A  three-story  brick  bulbl- 
ing,  25  by  I2A  feet,  will  be  erected  on 
the  site.  The  building  will  be  an  addi- 
tion to  the  core  tire  department  and 
will  have  a  floor  space  of  37.000  feet. 
The  company  is  employing  7,"*MI  men. 
The  Goodyear  building-  combined  will 
have  a  floor  spare  of  ^,000,000  feet. 

Lira  Angelea  Electric  Co.  Move* — The 
Los  Angeles  Ignition  Works  has  moved 
to  its  new  locations,  1007-1011  South 
Moin  iitreet  and  100«-1010  South  Broad- 
way. Lok  Angeles,  Cab.  where  it  has  one 
of  the  best-equipped  electrical  automo- 
bile plants  in  the  state-  The  salesrooms, 
hattery -charging  plant,  magneto  and 
roil  shop  and  general  electrical  repair 
shop  are  so  well  apportioned  that  nil 
rlasses  of  automobile  electrical  work  can 
be  done  scientifically  and  without  delay 
to  cue  turner*. 

Puritan  Mark-in*  Buys  Property— The 
hfltM  Marhine  Co.,  Lafayette  boulevard 
and  Tenth  street,  Detroit.  Mich.,  dealer  in 
automobile  part*,  ha*  purchased  the 
property  at  43*2  l-afayptt*  boulevard 
and  will  erect  thereon  a  large  addition 
to  Its  present  quarters.  The  company 
has  added  two  floors  to  this  plant  and 
has  mode  arrangement*  for  the  con- 
struction of  a  large  B--»tory  warehouse 
on  property  adjacent  to  the  main  build- 
ing. The  company  has  purchased  out* 
right  the  service  and  repair  parts  of 


sixty-one  makes  of  automobiles  not  now 
manufactured. 

Gulf  Retain*.  1790.000  Want— On*  of 
the  largest  oil  mixing  plants  in  the 
country'  18  nearing  completion  in  Lynch- 
burg, Texa*.  by  the  Gulf  Refining  Co. 

Tl  i-  "  i  r.< •■■  it  ;i.  purtmi  il    i       1  'i"  I p 

of  the  concern  are  built  upon  the  unit 
xyHtern  with  the  view  of  adding  to  the 
plant  as  the  demand*  of  the  business 
may  require.  The  cost  of  the  new  plant 
up  to  this  time  !»  approximately  1750,- 
00ft.  In  connection  with  the  industrial 
works  the  company  is  making  extensive 
improvements  to  deep-water  and  pipe- 
line terminal  facilities  here.  It  Is  re- 
ported that  it  will  obtain  much  of  its 
crude  oil  supply  from  the  Tampico 
(Mexico)  fields.  Its  first  tank  steamer 
is  due  to  arrive  here  the  latter  part  uf 
the  month. 

Working  on  lord'*  Milwaukee  riant- 
Construction  work  is  now  well  under  way 
on  the  new  Milwaukee  branch  plant  of 
the  Ford  Motor  Co.  at  Prospect  avenue 
and  Kenilworth  place  and  the  Northwest- 
ern tracks.  Complete  plans  fur  the 
structure  have  been  filed  with  the  build- 
ing inspector's  department  and  show 
ground  dimensions  of  300  feet  on  Pros- 
pect avenue,  120  feet  on  Kenilworth 
place  and  150  feet  on  the  Northwestern 
line.  The  structure  will  be  of  reinforced 
concrete  and  steel,  five  stories  high,  with 
a  deep  basement.  The  site  affords  room 
for  a  duplicate  of  the  building  now  pro- 
jected. The  building  alone  will  cost  9250,- 
000  and  the  equipment  an  additional 
XI  50,000.  The  plant  is  to  b«  ready  for 
business  by  November  l&  or  December  1 
and  will  employ  400  to  500  men. 
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Steinrr.  Si.  Um\»>  Vdh  Mer,— AIh*. 
Steinor  hits  taken  charge  a*  manage t  of 
the  Velie  Motor  Co.  of  St.  Louis,  Mo. 
He  WOOpth  W.  A.  Gray,  who  resigned. 

K  roll  N  o  ■  Sella  A  ppervow* —  H  A  ■ 
Kroh,  formerly  New  England  represen- 
tative of  the  Continental  Asbestos  Corp., 
with  headquarter*  at  Barton,  Ma**.,  ha.* 
resigned  to  accept  a  position  with  the 
Brown-Apperson  Co.,  New  England  dis- 
tributor for  the  Apperson  Una. 

Henderson  Goea  to  Bath— C  T.  Hen- 
demon,  fuemarly  nuutagvr  of  the  Skow- 
hegen.  Me..  Garage,  has  gore  In  Bnth. 
and  Vtth  J.  I'.  MrCole  has  teased  the 
Waahbum  garage  on  Broad  and  Cum- 
■mm*]  utmu.  Mr.  Henderson  will  have 
rbarjre  of  the  mechanical  department. 

Hall  Gen*  Morr  TerrUory—  Sherwood 
Hail,  Jr..  who  haa  the  ajrency  for  the 
Paige  Detroit  in  Hon  ton.  Mtu.,  has  so- 
rmred  more  territory  from  the  factory, 
and  now  he  has  Cheshire,  Rockingham 
and  Hillsboro  counties  in  New  Hamp- 
shire, which  gives  him  the  cities  of 
Keen*,  Portsmouth  and  Nashua. 


Garage 


Take  t  aleraaw  Tire  Agency  —  C.  W. 
Rayneor  and  I.  K  Bearer  base  taken  the 
agency  at  Marion,  0..  for  the  tires  manu- 
factured by  the  Colorado  Tire  *  1-ewlher 
Cat 

N.  V.  Tire  A  fewer  More* — TV  snle*- 
roora  of  the  Steel  Pneumatic  Tube  and 
Tire  Co .  New  York  City,  has  been  moved 
to  (he  factory  at  146  West  Fifty-second 
street 

Kendall  Takes  Graphinoil— F.  H.  Ken- 
dall has  taken  the  Southern  New  Eng- 
land  agency  for  Graphinoil.  with  head- 
quarters at  109  Washington  street. 
Providence,  K.  I. 

To  Handle  Accessories  in  Olombui*— 
The  G.  M.  Service  ft  Specialty  Co.  is  the 
name  of  a  new  concern  located  at  275 
North  Fourth  street.  Columbus,  O.,  to 
handle  occesMiriea, 

Hlghlawd  Body 'a  Lasjasvllle  Branch— 
The  Highland  Hody  Mfg.  Co.  Onrin- 
natt,  O.,  has  established  a  branch  at 
72H  South  Fourth  street.  Louisrille.  Ky. 
with  A.  J.  and  K.  G.  St-hoen  u*  managers. 

Toledo  Gabriel  gaubbcr  A  geeicy 
Chaaged — J.  V.  Kppettx  hen  taken  over 
the  distributing  agency  in  northwestern 
Ohm.  with  headquarters  at  Toledo  for 
the  Gabriel  rebound  snubbcrs  formerly 
held  by  C.  J.  Clapp.  The  business  will  be 
continued  at  1016  Jefferson  avenue. 


Motor  Men  in  New  Roles 

Reynolds  J«ins  Puritan  Machine  —  T 
K.  Reynolds  has  joined  the  Puritan  Ma- 
chine Co,  Detroit,  Mich.,  In  the  capacity 
of  manager  of  the  accessory  department. 

IhryUf  Head*  It.  g.  Tire  Agency— The 
United  State*  Tire  Co.  haa  opened  a  dis- 
tributing agency  at  1120  Lady  street.  Co- 
lumbia. S.  C.  J.  £.  Doyle,  formerly  of 
Norfolk,  Va,(  is  the  manager  of  the  new 
agency. 

Kricsoa  Hrsds  l4>ui*viUr  Empire— A. 
A.  Erics  on  is  manager  of  the  Empire 
Auto  Salea  Co.,  agent  for  the  Empire 
car  in  Louisville.  Ky.  This  company  re- 
cently established  an  office  and  salesroom 
at  i:i?  South  Second  I  treat, 

Hobb*  District  Sales  Mgl  f  M 
Hobb*  has  been  appointed  district  sales 
manager  of  the  Hnyt  Electrical  Instru- 
ment Works,  with  headquarter*  at  907  Vi 
Woodward  avenue,  Detroit,  Mich.  This 
company  manufactures  meter*  at  Fen- 
arook,  N.  H. 

Stephenson  Retail  Salea  Mgr. — G.  L. 
Stephenson,  head  of  the  one-time  Ste- 
phenson Motor  Truck  Co.  and  Stephen- 
mm  Motor  Car  Co.,  Milwaukee,  has  been 
engagod  as  retail  sale*  manager  for  the 
lau  son -H»  ten  tine  Co..  £24-232  Wisconsin 
street,  Milwaukee,  Wisconsin  distributor 
for  the  King. 

Starr  Heads  CaL  Aesa. — L.  V.  Starr, 
manager  for  the  J-  W.  Lenvitt  Co..  Los 
Angeles.  Overland  distributor  for  the 
Fart  tic  coast,  hat  been  elected  president 
of  the  Motor  Car  Dealers*  Asm.  The 
other  officer*  and  directors  elected  are; 
H.  L.  Arnold.  P.  A.  Ixird.  Volney  S. 
Beordsley  and  W.  E.  Bush. 

Plummrr  Heada  Insurance  Dept. — E. 
S.  Plummer  hat  been  appointed  head 
of  the  automobile  department  of  the 
American  Central  Insurance  Co.,  St. 
Louis,  Mo.,  and  will  make  his  headquar- 
ters at  the  home  office  of  the  company 
here.  Mr.  Ptummer'n  territory  will  be 
that  covered  by  the  Western  Union  In- 
surance Bureau. 

Gillette  joins  Ctiaae—  C.  N.  Gillette, 
formerly  employed  at  the  Chase  Motor 
Truck  Co.  plant,  Syracuse,  N.  Y.,  but 
mnr«  recently  manager  of  the  Chose 
Agency  in  Charlotte,  N.  C.  has  Joined 
the  staff  of  divinion  sales  managers  cov- 
ering the  states  of  North  and  South 
Carolina  and  Virginia,  with  headquarters 
at  Charlotte,  N.  C, 

*r*t  Makes  Change—  Albert  Wert, 
who  has  been  for  some  time  connected 


with  the  Firestone  Tire  A  Rubber  Co..  of 
whirh  his  brother  Wytie  West  ia  South- 
ern manager,  is  now  connected  with  the 
Southern  Tire  *  Rubber  Co.  at  226 
Peach  tree  street,  Atlanta.  Go.,  and  will 
manage  the  agency  for  O.  A-  Moran,  who 
is  district  manager. 

Brown  Dodge  _  Superriaar  —  W.  I, 
Brown,  formerly  with  the  salea  depart- 
ment of  the  Studebaker  Corp..  Detroit. 
Mich.,  awd  later  distributor  for  that  con- 
cern In  Indianapolis,  lrvd.,  haa  been  ap 
pointed  supervisor  of  districts  for  Podge 
Bros.  He  will  have  direct  charge  of  all 
the  district  representatives,  the  allot- 
ment of  territory  to  dealern  and  the  dis- 
tribution of  cars. 

Albach  Glbney  Wee4ern  Sale*  Mgr.— 

Cm  I-  Albach,  formerly  of  the  St.  Louis. 
Mo ,  branch  of  the  Fireside  Tire  A  Rub- 
ber Co..  haa  been  appointed  Western 
sales  manager  of  the  Gibney  Tire  A  Rub- 
It  Co.,  <  unHh«h<K-ken.  Pa.  He  will  make 
his  headquarter*  with  the  Schalp-Budke 
Co.,  recently  appointed  agents  for  the 
Gibney  tire  in  St.  Ixiui*.  Alttach  cover* 
eastern  Missouri,  southern  Illinois,  Ar- 
kansas, Kansas  City  and  Indianapolis 


Dealer 

Discoatiauee  Agency — The  Auto  Tin* 
Co.  g«  129  Ellyn  street,  Hartford.  Conn., 
has  discontinued  the  Oakland  agency. 

N.  Y.  Cadillac's  New  Leaae— The  De- 
troit Cadillac  Motor  Car  Co..  New  York 
City,  has  leased  a  store  in  the  building  at 
3,  6  and  7  West  Siaty-flrst  street. 

Buffalo  King  More* — The  Mutual  Mo 

tor  Car  Co.,  distributer  in  western  New 
York  for  the  King,  has  moved)  into  new 
quarters  at  913-927  Main  street.  Buffalo. 

Franklin  Agency  Moved — The  Frank- 
lin agency  in  Oakland,  CaL.  (he  J.  F, 
McClain  Co.,  has  movwd  to  larger  quar 
tern  on  Broadway.  W.  F.  Dandy  i»  man 
ager. 

Newark  Agency  Moves  —  A.  p.  Hess, 
agent  for  the  Poed,  Hudaon  and  Dodge 
in  Newark,  O.,  haa  moved  into  new  quar- 
ters in  the  Pythian  Temple  Building  on 
East  Main  street. 

Detroit  Chevralel  Movea— Th«  Detroit, 
Mirh  ,  branch  of  the  Chevrolet  Motor  Co. 
which  heretofore  was  located  at  ||| 
Woodward  avenue,  has  moved  to  124fi  on 
the  same  street*  now  occupying  larger 
quarters,  formerly  the  local  branch  of 
the  Cartercar  Co. 
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side  Garage,  Milwuukev,  Wi*.(  under  the 
mnnegement  of  G.  W.  Holler.  has  moved 
to  570-374  Brady  street. 

Du  I'oih  Fabrikoid  Motm — The 
I'm  Pont  Fabrikoid  Co.  haa  moved  its 
New  York  City  >l<  •  -fllce  to  the 
Equitable  Bldg.,  120  Broadway. 

Raci  n»  Tire  In  Seat  t  le—  Und«r  the 
management  of  Edward  A  lien,  the 
Racine  Tire  Sales  Co.  nun  opened  In 
Seattle.  Wash.,  at  DJAfl  Eighth  avenue. 

Mauenirl  Buy.  Dallas  Rem?— E.  A. 
Maucotel  haa  purchased  the  Remy  «rv. 
ice  station  on  Lane  street,  Dallas,  Tex. 
He  was  formerly  manager  of  the  station. 

Philadelphia  Cole  Move*—  The  L.  S. 
Bowers  Co.,  Philadelphia,  Pa.,  distrib 
aloe  of  the  Cole  car,  has  removed  from 
.VJfi  North  Broad  street  to  24R-247  Broad 
street. 

Dvtrolt    Federal    Rubber   lo  Move— 

The  Federal  Rubber  Co.,  now  at  844 
Woodward  avenue.  Detroit,  Mich.,  wilt 
move  the  latter  part  of  May  to  247  Jef- 
ferson avenue,  East. 

Mlrfceli*  lire  In  Dr*  Moines—  The 
Michel  in  Tire  Co.  has  opened  a  branch 
houte  in  [>e«  Moinoa,  la.  F.  J.  Potter 
is  manager  of  the  new  concern.  Head- 
quarters  are  at  UOlt  Walnut  street. 

Davenport  Otk  Mo-vea — The  Positive 
Supply  Co.,  Davenport,  la.,  manufacturer 
of  portable  steam  tire  vulranixera,  has 
moved  into  the  new  three-story  building, 
the  Positive  Bldjr.,  209  East  Second 
street. 

New  Co.  at  Bonlon— The  Magneto  and 
Generator  Exchange  of  New  England  Is 
the  name  of  a  new  company  that  has  Just 
taken  quarters  in  the  Motor  Mart.  Park 
square,  Ronton,  Mau.,  with  A.  A.  Gould- 
hart  in  charge. 

Another  Graphinoil  Station— The  Hun 
lap-Brown  Co..  Boston,  Mass.,  distributor 
Tor  Graphinoil.  has  signed  a  contract 
with  P.  H.  Kendall  to  Handle  the  product 
m  southern  New  England,  with  head- 
quarters in  Providence. 

Canada's  New  Tire  Ageficlr* — The 
Consolidated  Motor  Co.,  Vancouver,  B.  C, 
has  opened  a  branch  for  Kink  tire*  »t 
1ZI6  Granville  street.  MeGavin  A  Ely 
have  taken  the  representation  of  the 
Federal  tire  in  Wtoru*.  B.  C. 

Roakam-Scott  to  Mere— The  Roakum- 
Scott  Co.,  New  York  City,  has  moved  to 
larirer  quarters  at  189*  Broadway.  The 
company  will  continue  to  handle  slightly 
used  car*.  A  hut  of  cars  for  sale  will  be 
issued  monthly. 

Republic's  Newark  Tire  Agency.— The 
Republic  Rubber  Co,  haa  made  arrange- 
ment* whereby  Messrs.  H.  H.  Wilcox  and 
M.  R.  Oodto  will  handle  its  tire  in  New- 
ark, K.  J.,  under  the  nuroe  of  the  Re- 
public Tire  Agency,  at  04  Halsey  street. 

Fafnir  Rearing  Opens  In  Detroit—  The 
Fafnir  Bearing  Co.,  New  Britain.  Conn- 


has  npennd  a  branch  office  in  Detroit, 
Mich.,  at  7S2  Imrtd  Whitney  Bldg.  M.  H. 
Cox,  who  represents  the  interests  of  the 
company  through  Ohio.  Indiana  and 
Michigan,  will  be  in  charge 

Has  New  Bldg. — The  Roire-Perrine  Co., 
•tne  of  the  largest  accessory  houses  in 
New  England,  has  moved  into  a  new 
building  at  the  comer  of  Brook  line  ave- 
nue ami  Landsdowne  street.  Boston, 
Mass.,  where  it  has  salesrooms  and  serv- 
ice departments  under  one  roof. 

Los  Angelee  Goodrich  Mines — Manager 
Frank  Carroll  of  the  Goodrich  Tir«  * 
Rubber  Co.,  Loa  Angeles,  CaL,  haa  moved 
Into  his  new  quarters  at  40fi  West  Pico 
street.  Th»  service  department  is  now 
in  charge  of  R.  J.  Loo  mis.  The  total 
area  of  the  Los  Angeles  Goodrich  plant 
is  5.1.250  tiquare  feet. 

Acccsanry  Co.  In  4'amberlaad — The 
United  Accessories  Co.  haa  bean  organ- 
ized at  Cumberland,  Md.,  with  J.  H.  G. 
Miller  as  president  Automobile  and 
motorcycle  accessories  will  be  sold  and 
special  attention  will  be  paid  to  garage 
equipments.  The  slure  is  located  at  20 
North  Centre  street. 

Fleet  wood  Open  Selling  Branch— The 
Fleetwood  Metal  Body  Co..  Fleetwood, 
Pu.,  haa  opened  a  selling  branch  in  con* 
nection  with  a  designing  department  at 
I7H0  Broadway,  New  York  City.  Ernst 
Schebera,  for  several  years  designer  of 
the  A.  T.  Demarest  Co.,  New  York  City, 
has  been  put  in  charge  of  the  New  York 
branch. 

Frisco   Kelly -Snringtleld    Agent—  One 

of  the  most  Important  changes  in  San 
Francisco  (Cal.)  tire  circles  is  the  an- 
nouncement by  District  Manager  W.  H. 
Bell,  of  the  Kelly-Springfield  Tire  Co., 
that  (be  Weinstock-Nlchots  Co.  will  here- 
after handle  the  Kelly-Springfield  tires 
In  both  its  San  Francisco  and  Oakland 
stores. 

New  Home  for  Reo  A«ency— J.  M  Lin- 
acott,  who  has  the  Reo  line  in  Boston. 
Mav*-,  ha*  signed  a  long  lease  for  a  sec- 
Hon  of  a  new  building  under  construction 
at  the  corner  of  Beacon  street  and  Com- 
monwealth avenue,  that  will  be  ready  for 
occupancy  by  July  1,  and  he  will  move  his 
salesroom)  and  service  station  there  from 
his  present  quarters  on  Columbus  avenue. 

Safety  Signal  Co.  in  Detroit— Th* 
Safety  Signal  Sales  Co..  Dtffglt,  Mich  . 
haa  been  organised  by  K.  C-  Braden,  G. 
W.  Russell  and  N.  J.  Janlsa*  to  sell  a 
new  safety  signal  device  which  consists 
of  a  miniature  semaphore  attached  to  the 
rear  of  the  automobile.  It  is  worked 
automatically  from  the  brake  pedal  and 
carries  colored  lights  at  night.  The  of- 
fices of  the  company  are  at  404  Sun 
Bldg. 

Hud  won't*  New  Philadelphia  Home  - 
Plans  have  been  prepared  and  estimate4 
invited  for  the  construction  of  a  targe 


automobile  warehouse  and  salesrooms  at 
251-2A&  North  Broad  street,  Philadel- 
phia. Pa.  The  proposed  building,  which 
will  be  eight  stories  high,  will  occupy 
at  kit  49  by  120  feet  and  upon  comple- 
tion will  he  the  home  of  the  Gomery- 
Srhwartx  Motor  Car  Co.,  representative 
of  the  Hudson  car.  The  site  of  the  im- 
provement is  already  occupied  by  the 
Gomery-Schwartx  Co.,  but  during  the 
erection  of  the  new  building  the  com* 
pany  will  have  temporary  headquarters 
at  Broad  and  Cherry  streets. 

I  .oiler  PUcea  Service  Stattotia — Ar- 
rangements have  been  made  by  the 
Lozicr  Motor  Co.,  Detroit.  Mich.,  to  take 
over  the  service  stations  at  New  York 
City  and  Philadelphia,  formerly  con- 
ducted by  Harry  S.  Itoupt.  The  San 
Francisco  (Cal.)  service  station  has  been 
placed  in  charge  of  G.  A.  and  J.  L.  Mc- 
Pherson.  of  Detroit.  The  orders  placed 
for  New  York  City  and  Philadelphia 
amounted  to  K»0  cars. 

Large  Garage  for  Milwaukee— One  of 
the  largest  garages  in  Wisconsin  lo  be 
devoted  to  used  car  sales  exclusively  is 
that  being  erected  for  the  Wisconsin 
Auto  Exchange  at  115-1  IT  Sycamore 
street,  Milwaukee.  The  company  is  occu- 
pying temporary  quarters  at  173-175 
Wast  Water  street,  in  the  Plankintvn 
block.  The  new  garage  will  be  60  by  130 
feet  in  sixe,  one  story  high  and  nearly 
one-half  of  the  floor  space  will  be  de- 
voted to  the  marhlne  shops  for  rebuild- 
ing and  overhauling  cars.  Harry  Kobn 
is  general  manager  of  the  business. 

To  Rebuild  Old  Tires— The  Oklahoma 
Tire  Construction  Co.,  Oklahoma  City. 
Ofcta.,  has  been  organized  with  A.  M. 
Loom  Is.  of  Chickusha,  Okie-,  as  presi- 
dent.  Headquarters  have  been  estab- 
lished there  and  work  of  reconstructing 
old  tires  into  new  has  been  started, 
State  rights  to  the  proeew  have  been 
ubtained  and  machinery  has  been  in- 
stalled. The  company  proposes  to  take 
two  casings  of  the  same  sixe  and  ther 
hy  a  process  of  sewing  and  cementing  a 
double  tread  tire  ts  produced  at  about 
one-fourth  cost.  The  new  tire  la  war- 
ranted 90  per  cent,  puncture  and  blow- 
out proof  with  a  double  mileage. 

Anthony's  New  Service  Scheme— Enrfc 
C.  Anthony,  Inc.,  California  distributor 
for  the  Packard.  Chalmers  and  Grant 
cars,  with  headquarters  in  Loa  Angeles, 
haa  established  a  service  scheme  which 
is  something  new  in  its  line.  The  system 
consists  of  coupon  books  entitling  the 
buyers  of  new  cars  to  stated  amounts  of 
service  labor  on  their  cars  each  month 
for  a  certain  period  of  months,  the 
amounts  varying  according  to  the  price 
of  the  car.  These  coupons  are  good  not 
only  at  the  Los  Angeles  shops,  but  at 
every  one  of  the  177  service  station . 
established  throughout  that  state  by  th* 
company. 
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fftPLICITY 


THE  strongest  appeal  of  the  Zenith 
lies  in  its  absence  of  moving  parts 
and  adjustments.  Once  properly 
installed  the  car  owner  forgets  he  has 
such  a  device  on  his  machine. 

Because  right  down  to  elementals 
— to  the  very  bed  rock  of  carburetion 
— goes  the  Zenith.  Outside  of  the 
constant  level  mechanism  and  of  the 
butterfly  valve  all  else  is  rigid  and 
proof  against  carburetor  ills. 

This  extreme  simplicity  means 
permanent  carburetion  satisfaction. 
Where  you  have  a  multiplicity  of 
adjustments  which  can  be  thrown 
out  of  order  by  the  inquisitive  novice 
— you  have  trouble.  Where  there  are 
springs  or  valves  or  pistons  to  event- 
ually fail  in  their  proper  workings 
you  will  surely  get  variable  mixtures 
— and  trouble.  Complication  is  ex- 
pensive  to  maintain.  Why  use  it 
when  it  is  unnecessary? 

The  secret  of  the  Zenith  lies  in  its  funda- 
mental principle  in  the  Compound  Nozzle. 
In  this  exclusive  and  basic  idea  can  be  found 
the  many  reasons  for  Zenith  simplicity  and 
superiority  and  remarkable  results.  Without  it,  complication  piles 
up  or  results  are  lacking.  With  it,  the  perfect  mixture  balance  is 
constantly  maintained.  The  record  of  the  Zenith  through  seven 
years  of  ascending  popularity  proves  its  worth. 

Repeat  orders  year  after  year  tell  the  Zenith  story.  Holding  old 
customers  and  making  new  friends  in  an  ever  widening  circle 
drives  home  this  fact.  The  simplicity  of  the  Zenith  principle  is 
exclusive  and  fully  protected.   It  is  always  at  your  service. 

CARBURETOR 

OCTROI  T  •  •  U  -  S  -  A  • 


Charles  Y.  Knight,  Inventor,  Says: 

"An  American  producer  of  first  rank  will 
shortly  announce  a  Knight  motored  car  to  sell 
at  a  price  in  the  neighborhood  of  $1,000. 

"This  producer,  after  three  years  of  careful  prepani- 
lioi  haaJnastered  the  problem  of  building  Knight  Motors 
in    .rgv  quantities. 

And,  building  them  equal  to  the  Knignt  engines  of 
the  tre<  -inkers. 

jff^^.  '•  I  lx'lieve,  (■"  ivince  the  public 

tha  d»sti*icVto  wholly  displace  all 

oth«.  f  yrffiud  purchasers  of  motor  cars  in 
this  +  I 
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Before  You  Buy  Another  Tub 


Think  This  Over 


More  tires  are  ruined  through 
the  use  of  cheap,  faulty  tubes  than 
through  any  other  cause. 

We  know.  We  make  tires  and  consequently 
vc  make  adjustments,  arid  nine  times  out  of 
ten  when  examining  a  ruined  tire  we  And 
that  a  cheap  porous  tube  was  the  actual 
MUM  <>f  the  damage. 

The  Reason 


The  best  tire  in  the  world  will  break  down 
and  rim  cut  If  It  la  not  kept  properly  In- 
Itated.  Tills  Is  because  the  fabric  in  un  In- 
sufficiently Inflated  tire  Is  being  constantly 
subjected  to  an  abnormal  breaking  strain 
which  eventually  causes  the  layers,  which 
compose  the  carcass,  first  to  crease — then  to 
break  and — then  to  blow  out.  When  a  tire 
is  at  all  soft  and  Inclined  to  "give"  when  It 
strikes  a  bump,  the  strain  on  the  fabric  be- 
comes terrific  It  can't  stretch,  consequently 
it  must  oitc 

Cheap  Tubes  Are  Not  Cheap 

It  la  Impossible  to  keep  even  a  good  tire 
properly  inflated  if  it  contains  a  cheap,  faulty 


inner  tube  For  ordinary  cheap,  machine- 
made  tubes  are  porous.  They  leak.  They  are 
made  of  but  one  thick  sheet  of  rubber  rolled 
on  a  tube  and  then  vulcanised,  which  leaves 
all  the  tiny  air  pockets  and  bubbles  and 
Haws  especially  inherent  to  cheap  rubber  in 
tar  tube,  You  rant  see  them,  but  they  are 
there  Just  the  same. 

And  although  you  may  start  on  a  trip  with 
tires  properly  inflated  they  alow  Irak.  They 
leak  tkrvuyh  the  rubber  and  aruund  the  valve 
base  They  require  inflating  often  else  the 
shoes  are  quickly  ruined 

National  Special  tubes  are  made  of  the 
lineal  selected  rubber  stock  money  can  buy — 
I'prlver  i'ara.  We  could  rtimiAund  ordinary 
good  rubber  fur  1  3  the  price  we  pay  for  this 
►.elected  stock.  Then  when  we  build  the  tube 
Mrs  build  It  of  many  thin  layers— not  of  one 
yolid  sheet.  Kach  layer  Is  rigorously  In- 
spected as  It  is  applied  In  order  that  flaws, 
if  any,  may  be  detected  and  removed.  Each 
layer  la  applied  under  ten  tons  of  pressure 
Then  the  tube  is  built  (hfe-fc — thicker  than 
any  other  tube  you  have  ever  seen. 

It  takes  time  and  money  to  make  tubes  in 
this  way  but  the  results  obtained  are  well 
worth  the  added  cost,  for  these  tubes  are 
nun  porous  and  are  so  guaranteed.  They  stny 
inflated  They  are  proof  against  deteriora 
lion.  They  have  from  three  to  Ave  tiroes  the 
life  of  ordinary  machine-made  tubas 


Think  This  Over 

Before  you  buy  another  cheap  tube  think 
of  more  than  the  Initial  price.  Consider  tios 
long  It  will  wear.  Will  It  be  a  constant 
source  of  annoyance  and  endanger  the  h!r 
of  your  tirea — the  real  Item  of  expense?  Will 
it  lose  Its  toughness  and  elasticity  after  betas 
In  use  for  only  a  short  time?  Will  It  s:.,- 
heal — friction  heat  plus  the  heat  of  a  hot 
summer  day  without  going  to  pieces?  Is  It 
worth  while — this  saving  of  SO  cents  on  s 
tube  at  the  expense  of  a  good  shoe'* 

i'lay  safe.  Get  lOOr,  tube  value.  Bj» 
National  "Special"  Red  Tubes. 
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Members  of  the  S.  A.  E.  parly  crulalno  through  the  Thirty  Thousand  lalanda  of  Georgljn  Bay 

S.  A.  E.  Cruise  Big  Success 

Valuable  Discussion  on  Sixteen  Papers  Covers  Broad 
Phases  of  Industry  —  Six  Standards  Reports  Passed 


By  J.  Edward  Schipper 


DETROIT,  MICH.,  JUNE  17— Today  closed  the  4-day 
convention  of  the  Society  of  Automobile  Engineers, 
held  on  the  waters  of  the  Great  Lakes,  and  never 
before  has  the  art  of  automobile  engineering  received  a 
mightier  forward  impulse.  Characterized  by  fine  attend- 
ance, the  frankest  of  discussions  and  the  laying  aside  of 
prejudice  and  the  personal  feeling  which  often  interferes 
with  pure  analysis,  this  meeting  has  been  a  success  from 
the  supreme  standpoint  of  accomplishment. 

The  professional  part  of  the  program  included  sixteen 
papers  and  twelve  reports  of  standards 
committee  divisions.  Of  these  fourteen 
of  the  papers  were  read  and  the  entire 
standards  program  carried  out.  Of  the 
twelve  standards  reports  six  have  gone 
far  enough  to  be  submitted  by  letter  bal- 
lot according  to  the  new  procedure  to 
members  of  the  society,  and  the  other  six 
were  progress  reports. 

President  VanDervoort's  handling  of  the 
meeting  attracted  favorable  comment  on 
all  sides.  Particularly  noticeable  was  his 
success  in  bringing  men  vitally  concerned 
in  a  subject  into  the  discussions.  The  at- 
tendance at  the  individual  meetings,  even 
with  the  highly  specialized  subjects,  hardly 
ever  dropped  below  100  and  was  generally  above  that  figure. 
Keenest  interest  was  exhibited  throughout  the  meeting.  The 
new  procedure  of  the  standards  work  in  submitting  approved 
reports  to  the  members  for  mail  vote  was  carried  out  suc- 
cessfully, and  these  matters  will  soon  be  presented. 


The  Noronic's  main  salon  in  which  the  meeting  was  held 
gave  ample  space  for  the  meeting,  and  in  fact  the  manner 
in  which  the  meeting  was  conducted  proved  so  satisfactory 
that  it  is  proposed  to  hold  an  entire  week  trip  next  summer. 

The  keynote  of  the  entire  meeting  was  without  doubt  the 
discussion  which  followed  the  paper  by  A.  P.  Brush,  of  the 
Brush  Engineering  Association,  which  brought  up  the  ques- 
tion paramount  in  the  minds  of  the  public  as  well  as  those 
professionally  connected  with  the  automobile  industry:  What 
is  the  proper  number  of  cylinders?  To  briefly  summarize  the 
points  made  in  this  discussion  into  a  con- 
■  crete  line  of  thought,  one  who  listened  to 
the  discussion  would  carry  away  with  him 
the  impression  that  the  keynote  of  the  en- 
tire situation  is  the  displacement  per  cyl- 
inder. Between  40  and  50  cubic  inches  per 
cylinder  seemed  to  meet  the  ideas  of  quite 
a  few  who  participated  in  this  discussion 
to  a  nicety.  The  problems  presented  by 
extreme  high-speed  motors  with  excessive 
high-gear  ratios  were  also  examined  from 
many  different  angles. 

The  discussion  brought  out  by  the  paper 
on  Farm  Tractors  and  Their  Motors  by 
Philip  S.  Rose  was  another  high  spot  in 
the  meeting.  The  discussion  hinged  upon 
the  point  of  good  performance  at  low  price.  The  duty  of  the 
farm  tractor  is  a  strenuous  one  in  that  the  motor  must  be 
operated  for  long  periods  under  full  load.  This  puts  a  high 
performance  demand  upon  the  motor  and  at  the  same  time 
the  farmer  will  not  consent  to  high  prices.   The  price  limita. 
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Listening  to  the  papers  on  boird  the  Noronlc.  where  the  engineers  he:d  their  meeting  while  cruising  the  waters  of  Georgian  Bay 


tion  for  practice  in  considering  the  market  containing  the 
ma  -  of  buyers  seemed  to  tie  between  $<>00  and  $1,000. 

Another  discussion  which  will  stand  out  in  the  minds  of 
those  who  attended  was  that  on  the  paper  entitled  Aluminum 
Alloy  Pistons,  by  Eugene  Gruenewuld. 

No  Objections  Offered 

The  big  point  in  it  was  that  no  one  seemed  to  have  any- 
thing to  say  against  the  aluminum  piston  and  there  did  not 
seem  to  be  any  doubt  in  the  minds  of  those  present  that 
aluminum  pistons  have  come  to  stay.  The  question  of  slap 
which  has  been  brought  up  in  the  past  was  again  brought 
up,  but  it  seemed  to  be  the  consensus  of  opinion  that  while 
the  slap  does  occur  for  the  first  few  explosions,  it  is  lighter 
than  a  cast-iron  piston  slap  and  does  not  bother  the  car 
owner. 

Other  papers  which  were  provocative  of  interesting  and 


Picnicking  on  Sans  Soucl.  one  of  the  Thirty  Thousand  Islands  of 
Georgian  Bay 


instructive  discussions  were  Automobile  Clutches,  W.  F. 
Hurst;  A  Formula  for  the  Comparison  of  Automobile  Per- 
formance, C.  T.  Myers;  Rational  Method  of  Electric  Vehi- 
cles, T.  H.  Schoepf;  Increasing  Truck  Efficiency  with  Trail- 
ers, A.  R.  Miller;  Automobile  Lubrication,  C,  W.  Strat- 
ford; Spiral  Bevel  Gears,  A.  L.  Stewart;  Pressed  Steel 
Wheels  for  Pleasure  Cars,  Orrel  A.  Parker;  Spring  Design, 
C.  H.  Gleason. 

The  Standards  Committee  reports,  which  have  been 
adopted  for  decision  by  letter  vote,  are  those  of  the  division 
on  carbureter  fittings,  electrical  equipment,  electric  vehicles, 
iron  and  steel,  miscellaneous  and  springs.  Statements  of 
progress  were  made  by  the  divisions  on  ball  and  roller  bear- 
ings, chains,  international  standards,  lock  washers,  and  truck 
standards.  These  reports  are  largely  the  result  of  the  April 
meeting  of  the  standards  committee  and  cover  the  points 
mentioned  at  the  time  of  that  meeting. 

In  bringing  the  business  sessions  to  a  close,  President  W. 
H.  Van  Dervoort  introduced  Captain  J.  S.  Critchley,  past- 
president  of  the  Institution  of  Automobile  Engineers  of 
Great  Britain,  now  acting  as  inspector  of  the  Motor  Trans- 
port Division  of  the  British  Army,  who  was  on  board.  Cap- 
tain Critchley  is  now  working  on  the  truck  war  orders  being 
filled  by  American  manufacturers.  In  addressing  the  mem- 
bers, Captain  Critchley  stated  that  the  I.  A.  E.  had  planned 
for  the  S.  A.  E.  trip  last  year  and  was  greatly  disappointed 
that  war  conditions  prevented  their  coming.  He,  however, 
expressed  the  wish  that  the  trip  would  be  made  at  the  con- 
clusion of  the  war,  and  also  said  that  the  English  engineers 
were  looking  forward  to  a  trip  over  here.  Speaking  of  the 
impressions  gathered  during  the  discussions.. he  stated  that 
it  is  interesting  to  note  the  development  of  the  American 
automobile  engine,  and  though  their  high-speed  type  has  been 
studied  to  a  greater  extent  in  Europe,  it  is  evident  that  the 
Americans  are  now  taking  it  up  with  enthusiasm.  Re- 
garding the  multi-cylinder  engine,  he  expressed  his  belief 
that  this  will  force  the  higher  development  of  the  others. 

Winter  Session  I  Day 

President  Van  Dervoort  mentioned  the  appreciation  which 
was  felt  of  the  close  relation  between  the  two  societies  and 
hoped  for  many  pleasant  exchanges  in  the  future. 

Speaking  of  the  winter  meeting,  which  will  be  held  in 
New  York,  in  connection  with  the  New  York  Show,  the  pres- 
ident announced  that  this  meeting  will  be  for  1  day  only, 
the  standards  committee  meeting  on  the  Wednesday  of  show 
week,  and  the  session  will  take  place  all  day  Thursday,  with 
a  dinner  at  a  prominent  hotel  in  the  evening.  By  this  method 
it  is  hoped  that  a  very  full  attendance  will  be  had  and  a 
rapid  conclusion  of  the  business  program. 

Several  suggestions  have  already  been  made  regarding  the 
next  summer's  meeting,  and  the  consensus  of  opinion  seems 
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to  be  that  the  cruise  this  year  was  a  day  or  2  too  short. 
Many  felt  that  they  would  like  to  make  an  entire  week's 
trip,  and  the  idea  of  going  to  Ouluth  was  submitted.  It  was 
pointed  out  that  the  Great  Lakes  seem  to  be  the  most  ideal 
for  a  cruise  of  this  kind. 

Vote*  of  Thnnks 

The  agitation  for  a  Chicago  section  was  mentioned  and 
bids  fair  to  become  a  reality.  There  are  175  members  in 
the  territory  around  Chicago,  and  many  are  of  the  opinion 
that  a  strong  section  should  be  formed  there.  The  October 
meeting  of  the  standards  committee  is  to  be  held  in  Chicago 
and  at  that  time  an  effort  will  be  made  to  start  the  section. 
President  Van  Dervoort  has  written  to  all  members  in  that 
territory,  and  up  to  the  present  he  has  had  05  favorable 
replies. 

Votes  of  thanks  were  unanimously  carried  in  appreciation 
of  the  work  of  the  meetings  committee,  the  Detroit  section 
for  the  arrangements  made,  the  Daily  S.  A.  E.  which  en- 
livened the  trip  greatly,  the  work  of  the  steamship  officials 
and  the  crew  in  taking  care  of  everything  so  nicely,  the 
music  furnished  by  the  Packard  band  when  the  boat  was 
leaving  Detroit,  and  the  courtesy  of  the  various  Detroit  con- 
cerns for  lending  cars  to  take  the  people  to  the  boat  and 
around  the  city.  A  rising  vote  of  thanks  was  also  tendered 
President  Van  Dervoort  for  the  very  efficient  manner  in 
which  he  conducted  the  sessions  and  put  things  through.  The 
latter  voiced  his  personal  appreciation  of  the  attendance  at 
the  meetings,  of  the  interest  shown  and  of  the  close  harmony 
in  the  Society's  work.  He  hopes  for  many  more  cruises  of 
the  same  kind  on  the  Great  Lakes. 

During  the  trip,  exceptional  opportunity  was  obtained  for 
social  enjoyment  and  for  recreation.  Arriving  at  Midland, 
Out.,  on  Tuesday  afternoon  at  about  5  o'clock,  the  members 
of  the  party  immediately  gatheied  through  the  village  and 
organized  parades. 

Tuesday  night  an  entertainment  was  furnished  by  the 
Metropolitan  section,  including  a  playlet  entitled.  The  Sad 
Mystery  of  the  Wiggle  Drive,  which  depicted  the  war  order 
.as  the  cause  for  the  adoption  of  the  Wiggle  drive  and  a 
series  of  tableaux  vivants  representing  the  past  president 
of  the  society.  Wednesday  night,  the  Detroit  section  enter- 
tained with  a  minstrel  show,  which  scored  a  comple'e  suc- 
cess. A  dancing  contest  held  just  before  the  boat  returned 
to  Detroit  was  won  by  Miss  Polly  Souther,  daughter  of 
Henry  Souther,  past  president  of  the  Society,  and  John  W. 
Watson,  President  of  the  American  Bronze  Co. 


City  Queen  above  and  Waublc  below,  the  (hallow  draft  vessels 
which  took  the  engineers  through  the  channels  among  the  Thirty 
Thcuiand  Island* 


The  only  professional  session  hold  on  Wednesday  was  in 
the  evening,  the  whole  day  being  taken  up  by  the  cruise  on 
the  smaller  vessels  through  the  islands.  A  stop  was  made 
at  one  of  them,  San  Souci,  for  a  short  time  during  the  after- 
noon and  a  picnic  enjoyed.  The  party  then  re-embarked  and 
were  carried  through  the  narrow  island  channels  to  Parry 
Sound  wheie  the  large  steamer  was  rejoined. 


Left,  memberi  of  the  rreetlnga  committee:  E.  T.  Blrdaall,  consulting  engineer;  J.  O.  Perrl.i.  consulting  engineer  Continental 
Mot^r  Mtg.  Co.:  Robert  McAlllater  Lloyd,  coneultlng  engineer,  and  Joseph  A.  Anglada,  consulting  engineer.  Right,  members  of  the. 
nominating  committee:  Howard  Marmon,  engineer  Nordyke  *  Marmon  Co.:  David  Ferguston,  engineer  Pierce- Arrow  Co.;  Henry 
Souther,  Ferro  Mach.  &  Fdry.  Co.:  President  W.  H.  Van  Dervoort,  president  Mollne  Automobile  Co.;  Coker  Clarkson.  general  manager 
».  A.  E  :  J.  O.  Perrln.  consulting  engineer  Continental  Motor  Mfg.  Co.;  K.  W.  Zimmcrschled.  metallurgist  General  Motors  Co. 
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Jun*  ti.  1*1* 


40  to  50  Cubic  Inch  Cylinders 


Pr«IO>n(   *    M    Vj*  Dr  rVfr*rt,  «N 
dwclad  the  SA    C  canv*«tlen 


Brushisms 

1 —  Speed*  shoal*,  vary  1  i«  M 
mi  ,  -.  ;..  r  hoar  on  hifh  »peec! 

2 —  Minor  »peed  range  1 V*  to 
J. '.(>()  r.|i.m.  crankshaft  i-peed. 

i  /<>nr  of  satisfactory  c>  tinder 
rliumti.r-  from  -  5  I*  S-5 
larhes. 

I — Stroke  borr  ratio*  satisfac- 
tory between  1.3.1  In  1  »nd 
1*  I*  1. 

S — I'tmrr  and  flexibility  beet 
Increased  by  add  I  tic  HN 
ey  Under*. 

fi — KIght  give*  1M  per  rent, 
power  increase  ever  four 
with  simple  crankshaft. 

T — Kurope'*  motors  Mil  mm  high 
»pccd  s*  ncwrr  Aracrleaa. 


r  t  NDAMKM  I  \  I.  PBOBLUU 

or 

KM.INK  DESIGN 


A.  P.   B--.«h    teruMjItloa  •  nfjmeer. 

a'  *"•'«*  a«**ttn  pipvr 


TF  A  T.  BRUSH'S  puper  Kad  been  designed  for  the  pur- 
I  pot*  it  rould  not  bare  brought  out  better  discussion 
on  the  vital  question  of  the  number  of  cylinder*.  Hi* 
paper  wai  entitled  Fundamental  Problems  of  Engine  De- 
sign, and  in  it  be  toorhed  upon  the  high  «h*»d  motor,  iut- 
ing  that  this  ice  mod  to  1m  the  accepted  design  for  motor 
which  use.  He  (lied  the  speed  rang*  of  thee*  mo  lor  a  as 
between  l  »U  r.p.m.  and  tfiOO  r.p.m..  and  the  speed  ftuctua 
tion  of  from  3  to  40  mi  lea  per  hour  on  high.  The  stroke 
bora  ratio  he  fixed)  at  between  1.S.1  and  1.6  to  1,  and  In 
stating  the  ion*  of  satisfactory  cylinder  diameters  he  gar* 
from  2&  to  3  5  inch**.  Mr.  Brush  slated  that  four*  will 
always  be  uaod,  that  the  six  represents  an  increased  comfort 
value,  as  doe*  the  eight,  due  to  the  increase  in  number  of 
impulses  par  revolution.  He  also  say*  that  the  only  justifi- 
cation for  lengthening  the  wheelboae  of  the  car  for  increased 
engine  space  and  the  Introduction  of  a  three- plane  crank  - 
■haft  U  a  £00  per  cent,  increase  in  impulses  and  a  200  per 
cent,  increase  in  piston  displacement  over  a  four  of  equal 
dimensions.  The  discussion  on  this  was  participated  in  by 
many  engineer*  who  are  vitally  concerned  with  the  subject 
and  sescti  to  bring  out  a  consensus  of  opinion  that  it  wai  a 
matter  of  piston  displacement  per  cylinder,  how  many  cylin- 
der* should  be  selected     The  paper  in  part  follow*: 

There  is  certainly  a  majority  and  probably  a  unanimous 
opinion  among  engineer*  that  the  small  bore  long  stroke 
highspeed  motor  I*  the  beat  adapted  to  automobile  service, 
at  least  in  pleasure  vehicles.  Let  as  make  a  brief  analysis 
and  see  if  we  cannot  accept  this  statement  a*  an  axiom, 
and  base  our  further  consideration  of  motor  car  engine 
design  and  construction  upon  this  one  fundamental  truth. 

In  stationary  work  efficiency  has  pretty  generally  in  crossed 
wilh  the-  al*e  of  the  rwllnde*.  hut  this  apparent  contradiction 
can  be  easily  rationalised  if  we  begin  at  the  beginning  and 
consider  the  conditions  and  requirements  of  the  class  of  motor 


car  service  in  question.  In  the  Aral  place,  weight  reduction 
is  a  prime  requirement;  and  relatively  high  «p*ed  ia  the  moat 
obvious  method  of  securing  weight  reduction.  In  the  aasrond 
i   .  .    th.  of  servin  undei  consideration  dtnmmm  flexi- 

bility throughout  a  range  unapproarhed  in  any  other  aerrice 
If  from  throe  to  sixty  miles  per  hour  be  accepted  an  reason- 
able  minimum  and  maximum  road  speeds  on  top  Rear  are 
have  a  !<■'»  per  cent,  speed  fluctuation,  throughout  which  speed 
rang*  our  motors  must  operate  satisfactorily  at  from  aero  to 
full  power,  In  a  high-speed  automobile  engine  thia  miwht 
represent  a  speed  range  of  from  12*  revolutions  per  minute 
to  2500  revolutions  per  minute,  a  range  not  only  not  irnisos- 
sthlr  hut  not  even  difficult,  ror  an  extrscna  comparison  let 
us  assume  an  attempt  to  get  the  same  speed  range  on  a  larw* 
engine  capable  of  rsv  a  maximum  of  100  revolution-  tie 
minute,  and  we  have  the  impossible  minimum  of  5  revolution, 
per  minute  required. 


II 
rvtce 


Accept  Small  High-Speed  Motor 

It  therefore  became*  apparent  mat  we  can  accept  thia  a 
h.gh -speed  engine  as  the  best  adapted  to  sinaMoblla  mm 

because  of  low  weight  and  flexibility. 

.s.Fromiithl!s.muCil-  °if  °U.r  •nal'r,'f  **  »Mrht  conelucU  that 
the  smaller  the  cylinder  diameter  the  better,  but  there,  i.  -SI 
one  fundamental  reason  why  the  piston  diameter  jHmSt  fl 
kept  as  great  as  in  consistent  with  continuous  operation  -7 
full  load  and  maximum  speed,  namely:  th*  superficial  are. 
of  similar  volumes  varies  as  the  square  of  their  aim.l-\-  ii 
dimensKma.  whUe  the  vofame  eXs,  SZlO^JSS 
-imtlar  line  dimensions.    Thi*  meant  that  the  imall-r  Ti 
combustion  chamber   the  greater  is  Its  auoerftcial   JJtl-  ?T 
proportion  to  Its  volume,  and  consequently  ml  a  invrn  ! 

fj*9?,  ^  «2aT  w!'  k*  the  I™™*  Heat  lo5  tTroiS 
th*  rrlalivrly  cold  conAnlne  nib.  'nrourn 

Two  fun<tam«ntal  nemKiti..  in  motor  car  mr 


■am  the  pmcdioR  .n.ly...  it  u  obviou.  th.t  ihr  „,»,"  '"„ 
factory  p.rforn»iK*  and  durability  m  to  b*  wurrd  ff%£ 


lie 
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hand*  of  the  average  user,  and  it  in  equally  demonstrated 
that  we  must  not  go  too  far  below  these  Umita  if  satisfactory 
efficiency  is  to  he  secured,  because  of  the  already  noted  geo- 
metrical  fact  of  relative  volume  and  area  ratio*,  in  eonner- 
tion  with  the  pre-heating  and  euulmg  effect  of  i'ombu*tion 
chamber  wall*. 

I  will  not  attempt  to  sny  just  what  the  best  cons  pro  mi  m- 
bctwtnrn  these  two  conflicting  limitations  is,  but  in  my  opin- 
ion the  tone  of  satisfactory  cylinder  diameters  lies  between 
a  maximum  of  3  1-2  inches  and  a  minimum  of  '£  [-£  inche-, 
and  I  iihall  has*  further  consideration  upon  titll  MM  IMPttMl 
as  stated. 

Very  satisfactory  power  curve  rharartei  i*tu*>*  can  he 
secured  with  a  stroke-bore  ratio  at>  high  an  1.6  t<»  1.  and  the 
cylindrical  type  of  cylinder  construction  and  valve  arrange 
merit  will  <hi>u  with  in  low  a  ratio  as  I  to  I  superior  effi- 
ciency to  that  of  the  longest  stroke  I.  type  cylinder  construc- 
tion which  11  i-  practicable  or  advisable  to  une. 

I.ft  u*  H-.-unii-.  fur  the  purpose  of  further  discommon,  that 
a  cylinder  of  1  inch  tune  and  4  1-2  inch  stroke,  with  inverted 
or  overhead  valves,  will  the  high*  •  '.  m.'iiip-  effirwif-y 

and  still  meet  satisfactorily  the  requirement  of  cofilinuout 
performance  under  full  load  at  speeds  at  Icavt  an  high  ait  "JMHJ 
revolution.*  per  minute,  or  in  other  words  when  subjected  to 
maximum  temperature*  and  pressure*  at  leant  a*  often  as 
1250  times  per  minute. 

Number  of  ( ylindera 

These  cylinder  dimensions  (rive  a  displacement  of  approxi- 
mately £2  cubic  inches  and  can  safely  be  relied  upon  to  jpve, 
in  the  hand?  of  the  ordinary  user,  at  least  £.2  horsepower  at 
ltKKi  revolutions  per  minute  (500  cycles  per  minute),  and  to 
approximate  proportional  power  delivery  throughout  a  wide 
range  of  higher  and  lower  speed 

If  two  of  thr»e  cylinder**  lie  omit  lined  in  a  two-cylinder  en- 
gine, w*  have  double  the  pi>-h<r,  .li-jiiin-vnient  per  retuhiti-oi 
with  less  than  double  the  total  engine  friction  per  rtliiidvi. 
and  again,  if  the  numktcr  of  cylinders  be  doubled,  we  again 
double  the  piston  displacement  but  do  not  quite  double  the 
total  engine  friction  per  cylinder.  In  fact,  increasing?  the 
power  by  multiplying  the  cylinders  has  a  tendency  to  increase 
the  efficiency  or  an  enrine  so  lonjr  as  the  same  power  per  im 
puis*  is  required. 

Tbo  only  problem  which  tends  to  dec  ream'  efficiency,  li- 
the number  of  cylinders  is  Increased,  it  the  problem  of  uni- 
form and  adequate  charging  of  the  cylinders. 

I  assume  that  no  one  will  question  the  axiomatic  truth 
that  all  other  things  being  equal,  the  greater  the  number  of 
Impulses  per  revolution  of  the  crankshaft,  the  greater  will 
be  the  rlexlbilltv  of  the  motor.  This  increase  in  flexibility 
due  to  increased  cylinder  numbers  Is  of  maximum  value  in 


automobile  service,  because  it  is  an  increase  which  is  added 
t-Mttv.y  at  the  tower  end  of  the  speed  range. 

Ihwie  I*  obviously  no  reason  for  discussing  any  number 
of  cylinders  less  (nan  four,  aa  ft  has  been  conclusively 
demonstrated  that  that  number  given  the  leant  number  of 
impulses  per  revolution  of  cranksnaU  that  will  be  tolerated 
by  the  most  economical  class  of  motor  car  buyers.  I  believe 
tnat  the  four-cylinder  motor  will  continue  to  be  standard  for 
the  lowest  price  class  of  automobiles  so  long  as  the  four* 
cycle  internal  combustion  engine  continues  to  be  the  accepted 
tource  of  power  for  this  type  of  vehicle. 

A-  1  have  already  pointed  out,  two  exceedingly  important 
factors  In  the  comfort  value  of  a  car,  namely,  potter  and 
(U  xibility,  can  be  I lettered  by  Increasing  the  number  instead 
of  the  si»  of  the  cylinders,  with  leas  sacrifice  of  fuel  efficiency 
and  with  an  actual  gain  in  durability. 

Let  us  now  compare  the  two  first  steps  beyond  the  four- 
cylinder  vertical  motor  in  relation  to  increased  comfort 
value.  I  refer  to  the  six-cylinder  vertical  and  the  eight- 
cylinder  V-type  motors, 

tVor  purposn  of  comparison  let  u*  assume  the  name  cylinder 

il  i,  m  .  -  i  ii  >-,    :i    ir.i  h    iMir*    and    4  1-'/    mrh    htritM'       Tfl«-  -i 

cylinder  motor  will  give  an  increase  of  50  per  rent,  in  power; 
the  numlter  of  impulses  per  revolution  will  be  increased  (eu 
per  cent.  The  cost  of  this  increase  will  be  the  two  extra  cylin- 
ders with  their  pistons,  connecting-rods,  valves,  valve  operat- 
ing mechanism  and  other  minor  supplemental  parts.  Also  we 
must  depart  from  the  simple  all  in  plane  crankshaft  of  the 
four-cylinder  motor,  and  to  keep  the  same  passenger  capacity 
we  muwl  increase  the  wheelbare  of  the  car  something  over 
tun  cylinder-diameters. 

Kighls  and  Twelves 

The  advantages  of  the  eight  consist  in  a  1M)  per  cent,  in- 
crease In  power  and  a  100  per  cent,  increase  in  number  of 
impulses  per  revolution,  The  increase  in  the  number  of 
nMjOf  winking  parts  la,  as  In  the  six,  substantially  In  pro- 
portion tn  the  number  of  cylinders  added.  I  say  substan- 
tially, because  we  must  except  two  of  the  major  worklne 
parts,  the  crankshaft  and  camshaft  with  their  inter-con- 
necting gear,  the  number  of  these  parts  being  the  same 
independently  of  the  number  of  cylinders. 

In  the  eight  V.  however,  we  have  this  much  less  price  to 
pay  fur  the  greater  increase  in  power  and  flexibility:  the 
crankshaft  remains  of  the  four-cylinder  all-in-plane  type;  the 
increase  In  wbeelhas*  need  not  be  mora  than  half  of  one 
cylinder-diameter. 

I  think,  therefore,  that  we  must  conclude  that  the  elght- 
cytinder  V  type  motor  makes  possible  a  decidedly  greater  in- 
crease in  the  comfort  value  of  the  car,  as  effected  by  motor 
performance,  than  the  six-cylinder  vertical,  at  a  coat  in 
dollars  and  cents  and  in  car  weight  at  least  as  bow. 


Osvld    FergutsO.i,   eftlef  englnaar   Plsrcs- Arrow  company ;   Ruaaall    Hurt,  tngmtfr  Packard  company;   Howard  Coffin,  tnglnee*'  Hudann 
ceenpeoy ;  O.  McCeu  White,  engineer  Cadillac  tewtpany.  and  Howard  Marmen.  Nerdyka  A  Harmon  Co  ,  who  took  part  in  engine  discussion 
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Aa  a  corollary  to  this,  I  think  we  must 
conclude  that  any  lengthening  of  |k 
wheelbase  of  the  car,  for  increased  en- 
gine space,  and  the  introduction  of  a 
three-plan*  crankshaft,  ran  be  justified 
only  in  caaa  ve  wish  to  secure  a  MO  per 
rent,  increase  in  number  of  impulse*  pel 
revolution  and  a  ilH)  per  cent  increase  in 
pinion  dUpUrement  orer  a  four  of  equal 
cylinder  dimensions;  or  in  other  word*, 
if  we  wish  to  increase  the  com  fort  value 
of  the  car  a*  affected  by  engine  perform • 
ance  up  to  the  point  where  the  twelve- 
cylittder  V-type  motor  l>  advisable. 

In  connection  with  V  motor*  in  gen- 
eral, some  Interesting  facte  in  major 
vibratory  tendencies  appear.  Taking  the 
\  four,  for  example,  if  all  cylinders 
would  work  properly  on  a  single  crank- 
throw,  as  compared  with  the  vertical  foui 
of  the  aame  cylinder  dimensions,  all 
major  vertical  vibratory  tendenriea  would 
disappear  and  in  their  fibre  would  be 
found  a  horizontal  vibratory  tendency 
just  twice  aa  great  as  the  vertical 
vibratory  tendency  of  the  vertical  four. 

In  the  V  eight  as  compared  with  the 
vcrtiral  four  of  the  aame  cylinder  di- 
mension*, the  vertical  vibratory  tendency 
disappears  and  In  ita  eUad  there  in  a 
barliuntal  vibratory  tendenry  of  the  same 
genera)  rharacterutica,  1  3-7  times  a* 
great  a>  the  vertical  vibratory  of  the 
ventral  four. 

In  thia  connection  it  ha*  lieen  interest- 
ing to  obaervv  that  a  properly  con- 
structed chassis  seems  much  better  able 
to  absorb  this  horizontal  vibratory  trie 
dency  than  the  vertical  vibratory  ten- 
dency  of  the  vertical  four. 

The  V  twelve  seems  to  have  the  aame 
malor  vibratory  tendencies  and  rharac- 
Mattel  aa  the  vertical  sin;  that  ia,  instead  pi  a  ten- 
dency to  roclprornte  the  entire  motor  mass  with  four  re- 
versals  per  revolution  of  the  riankshaft.  as  in  the  vertical 
rour  and  \  eight,  there  is  a  tendency  to  set  up  periodic  vibra- 
tions within  the  motor  mass,  the  amplitude  of  their  vibration* 
iK  ins;  in  proportion  to  the  work  the  engine  is  dome. 

This  sis  vertical  and  twelve  V  vibration  seems  to  be  a 
function  of  crankshaft  flexibility.  Thi*  was  met  more  or  leas 
•urrrnfu  ly  some  vrars  aire  by  Mime  of  the  foreign  engine 
builders  by  use  of  a  friction  damping  method.  ' 


June  tl.  ID'S 

Franklin  company's  practlro  to  locate 
the  locker  pivot  twice  as  far  from  the 
center  line  of  the  valve  stem  aa  from  the 
renter  line  of  the  push-rod.  Thia  means 
that  for  the  same  valving  ebararteristle*. 
the  cam-rider,  the  push  roil,  and  the 
push-rod  end  of  the  rocker  have  just 
l.ulf  the  movement,  and  consequently  half 
Hie  maximum  velocity  of  the  valve,  and 
in  turn  just  one-fourth  the  kinetic  value 
In  proportion  to  their  weight,  with  the 
result  that  the  kinetic  value  of  all  of 
the  moving  musses  of  the  valve-operat- 
ing mechanism  is  nearly  if  not  quite  a* 
low  as  in  the  average  practice  in  L  or  T 


type  of  engine  designs. 
The  i  " 


victor  Pate,  enamser  Nr.  Osa*rtur> 
Co.;  A.  Ludlow  Cliyden.  enemeerlA* 
editor  THE  AUTOMOBILE,  who  psr. 
tlclpatea  ia  eitcuMlon  or>  enalni  aeslgn 
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might  term  the  American  method  of  overcoming  it,  by  In 
creased  crankshaft  and  crankn.be  rigidity,  is,  I  think,  much 
moie  scientific  and  workmanlike. 

Overhead- Valve  Const  ruction 

I  have  referred  previously  to  the  fundamental  advantage 
of  the  inverted-  or  overhead-valve  type  of  construction  and 
mads  the  statement  that  the  problems  of  valve  operation  had 
been  solved  satisfactorily.  In  proof  of  thermal  advantage, 
or  this  type,  I  would  like  to  call  your  attention  to  the  fad 
that  In  automobile  engine*  this  u  the  only  cylinder  type 
which  ha*  mirvived  in  the  direct-  or  air-cooled  engine;  and 
I  believe  this  survival  hm  been  due  almost  entirely  to.  6r*t, 
the  Inherent  thermal  superiority  of  this  cylinder  form,  and, 
second,  the  brilliantly  simple  manner  in  which  the  problem 
of  valve  operation  has  lieen  met.  a  method  no  simple  that  it 
ha*  apparently  escaped  the  general  attention 

The  overhead  rocker  type  of  valve-operating  mevhnmstn 
has  been  criticized  as  being  noisy,  because  of  the  greater  mass 
of  the  moving  part*  involved.  With  valve  rocker*  pivoted  at 
their  renters,  this  is  an  obvious  ami  inherent  defect.   It  is  the 


election  of  this  beat  commercially 
poasiblc  thermal  rylinder  and  valve 
arrangement,  in  connection  with  the 
really  splendid  bit  of  •najlnecrlng 
skill,  ha*  secured  commercial  quietness 
of  valve  operation  in  the  air-cooled  type 
•>f  engine  mentioned,  in  which  owing  to 
the  Lark  of  water  jackets  quietness  is 
most  difficult  to  achieve. 

I  believe  that  by  taking  one  more  step 
we  ean  make  this  indirect  valve-operat- 
ing mechanism  commercially  superior  to 
any  other  known  type.    By  making  the 
position  of  the  offset  rocker-pivot  adjust- 
able, the  adjustment  parts  thus  becom- 
ing stationary,  In  connect mn  with  the  off- 
set rocker  and  lightened  moving  pari* 
there  will  be  secured  kinetic  value*  at 
lean  aa  low  «>  those  of  the  best  direct- 
action  types,  in  proportion  to  the  effec- 
tive vwlving.    In  addition  we  attain  a 
convenience  of  adjustment  for  the  user 
that  has  not  been  approximated  hereto- 
fore in  any  constructions  with  which  I 
am  familiar.    President  Van  Dervoort 
declared  the  paper  open  for  discussion. 
F.  E.  Monrovirs  opened  the  discussion  on  thi*  paper  by 
saying,  "I  wish  to  lake  exception  to  Mr.  Brush's  suggesting 
the  limiting  of  'useless  experimentation.'    Think  bark  li 
years.    And  how  many  of  the  developments  since  that  time 
have  lieen  the  result  of  so-called  useless  experimentation"" 
"1  would  like  to  ask,"  continued  Mr.  Moecovjcs,  "what  is 
a  high-speed  motor?    How  many  r  p  m.  would  constitute  a 
high-speed  motor?"' 

Mr  Brush  replied  that  he  was  having  the  misfortune  of 
being  constantly  misunderstood  during  the  progress  of  the 
*ession.  He  said,  "If  you  should  put  your  hand  upon  a  hot 
stove,  and  that  stove  should  burn  you,  any  placing  of  the 
hand  upon  that  »tove  subsequently  would  lie  useless  experi- 
mentation." 

Herbert  Chase,  engineer  of  the  Automobile  Club  of  Amer- 
ica, >ald  regarding  the  minimum  area  of  the  combustion 
chamber,  that  he  could  not  see  the  practical  advantage  in 
limiting  the  combustion  chamber  area  since  greater  wall 
area  does  not  make  a  material  difference.  "We  should  give 
less  attention  to  theoretical  limits  of  wall  area  and  more 
attention  to  the  adjustment  of  the  carbureter,  since  a  small 
turn  of  an  adjusting  screw  makes  a  tremendous  difference." 

Mr.  Brush  replied  that  the  reason  he  has  selected  a  four- 
cylinder  car  in  his  paper  was  simply  to  narrow  the  discus- 
sion lo  this  point.   -As  to  temperature  of  cooling  water." 
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Panorama  characteristic  of  lh«  *ltt*i  of  0«0r9iai»  Bay,  ihrcug*  Ute  Islands  of  wfileh 


i  convfyM  th«  t.  A    t.  party 


he  mi» id.  "this  is  immaterial,  as  to  baa*  conclusion*  on  tbU 
would  be  to  bam;  them  on  uncertain  premise*.  The  change, 
of  the  inside  temperature  is  leas  than  the  change  of  the 
temperature  «f  the  water.  The  cylinder  wall  only  taken  the 
heat  from  •  smalt  layer  of  gas  adjacent  to  the  wall  of  the 
cylinder.  Understand,"  Mr.  Hru»h  cuiitlnoed.  "we  it-u  not 
advocate  that  the  design  of  the  carbureter  shall  be  neglected 
for  engine  design,  but  rather  that  both  should  be  studied 
Independently." 

A*k*  for  Multl-Cy Under  Men 

President  Van  Itorvoort  asked  for  the  champum*  of  the 
sixes,  eights  and  twelves,  stating  that  the  engineers  were 
anxious  to  hear  them. 

C.  W.  McKinley.  engineer  of  the  Willys-Overland  Co..  told 
of  experiments  of  a  simitar  nature  on  two  types  of  motors 
having  the  same  displacement,  but  one  of  which  had  a 
spheric*!  combustion  chamber  and  the  other  had  a  very  flat 
chamber.  These  experiments  were  carried  out  to  maintain 
a  parallel  between  the  twn  motors  and  under  similar  work- 
ing  conditions.  These  tests,  according  to  Mr.  McKinley, 
showed  tittle  or  no  variation  between  the  two  motors,  and 
he  expressed  it  as  his  belief  that  there  is  really  tittle  effect 
due  to  the  *hape  of  the  combustion  chamber.  He  further 
stated  that  the  design  of  the  intake  is  as  important  as  any 
other  point  and  that  in  present  designs  it  is  necessary  to 
make  a  sacrifice  in  maximum  power  and  speed  in  order  to 
secure  the  best  starting.  In  other  words,  he  pointed  out 
that  the  intake  manifold  design  In  a  compromise  U-t*een 
the  securing  of  high  power  and  the  facil- 
ity of  starting  and  running  at  idling 
b  needs. 

Professor  *■  B.  Hutton  called  atten- 
tion to  the  part  of  the  paper  which  states: 
"The  atrength  of  any  structural  element 
of  any  given  material  increases  inversely 
In  proportion  to  its  size.  To  illustrate,  a 
steel  ball  1  inch  in  diameter  will  carry 
several  thousand  times  its  own  weight, 
while  a  ball  of  the  same  material  one  mile 
in  diameter  would  fall  apart  of  its  own 
weight." 

Professor  Hutton  pointed  out  the  mathe- 
matical error  in  the  way  the  statement 
was  made  in  the  paper.  To  this  criticism 
Mr.  Brush  replied  that  he  did  not  intend 
the  expression  in  the  manner  in  which  it 
was  printed,  hut  meant  to  state  instead 
that  the  proportion  held,  but  not  in  n 
direct  ratio. 

C  T,  Myers,  engineer  of  the  Tlmken- 
David  Brown  Co,,  said:  "Mr.  Bru»h  h«* 
assumed  many  fundamentals.  Along  the 
present  line  I  believe  the  four -cylinder 
motor  to  be  capable  of  higher  develop 

merit  than  any  other  type."  WUUm  ^ 

Victor  Page,  experimental  engineer  of  Booth  Co-;  c.  W 

the  N,  in  a  contributed        ««•  veiny*,  overt* 


written  discussion  stated  that  the  big  objection  against 
the  multi-cylinder  engines  ih  in  their  added  repair  ex- 
pense. He  behave*  that  the  number  of  cylinders  justified 
to  secure  easy  running  should  be  used,  but  after  the  justified 
numtwr  Is  reached  the  designer  should  endeavor  to  make 
things  aa  easy  for  the  operator  of  the  car  or  the  ultimate 
consumer  as  possible,  fewer  ■>  iteration*,  smooth  power  ap- 
plication and  the  other  product*  of  the  large  number  of 
cylinders  will  lessen  the  number  of  repairs  necessary  an  the 
car.  but  there  is  always  sure  to  be  a  certain  depreciation 
nnd  to  men  of  only  moderate  wealth  the  cost  of  these  repairs 
is  sure  to  be  a  serious  matter.  The  large  middle  class  of 
buyers,  who  own  cars,  are  not  technically  informed  and 
hence  simplicity  U  a  great  factor  to  be  considered. 

Mr.  Page  mentioned  as  a  special  example  the  grinding  of 
the  valves.  "Suppose  the  operator  traveled  without  the 
spark  properly  advanced.  This  w*ould  be  hard  on  the  ex 
boust  valves  due  to  the  increased  temperature  of  the  ex- 
haust and  the  result  would  be  that  the  valves  would  need 
grinding  at  a  much  earlier  time.  When  It  comes  to  the  cost 
of  this  operation  I  have  done  the  work  on  a  four -cylinder, 
block  motor  in  '1  hours.  On  a  singly-cast  motor  the  work 
would  take  3  hours.  If  the  motor  has  sixteen  valves  it  will 
♦  ake  twice  as  long.  At  the  usual  garage  rates  the  charges  for 
the  four-cylinder  motor  would  be  12.50,  for  the  eight  this 
would  be  multiplied  by  two  and  for  the  twelve  it  would  be 
multiplied  again.  In  the  samo  proportion  the  charges  would  be 
multiplied  for  every  piece  of  work  done  throughout  the 
car.    The  result  would  be  twin-multiple  repair  bills." 

David  Fergusson,  engineer  of  the 
Pierce- Arrow  company,  in  comment- 
ing on  Mr.  Brush's  paper,  said.  "Mr. 
Itruah'a  paper  is  of  great  interest  in 
view  of  the  rush  for  the  high-speed 
motor  of  multi-cylinders.    The  medi- 
m- speed  engine  will  last  10  yearn. 
Europe  has  developed  high-speed 
motors  in  the  last  3  years  geared 
to  I  and  they  do  not  run  at 
really  high  speeds  unless  at  70  or 
over  miles  per  hour.    At  40  miles 
per  hour  the  engine  speed  is  1,300 
r.p.m.  and  at  70  miles  per  hour  it  is 
,250;  therefore,  these  motors  running 
at  medium  speeds  should  have  long 
Itl      life.    Taking  some  of  the  eight-cyl- 
inder motors  of  American  manufac- 
ture geared  at  5  to  1,  these  make  a 
higher  speed  than  the  European  type. 
At  40  miles  per  hour  they  are  making 
1.900  r  p.m.  and  at  70  miles  per  hour 
they  are  making  3,300  r.p.m. 

I  .truer  Motor  Sweeter  Kunniag 

He  went  on  to  cite  the  example  of 
Pierce  cars,  which  are  made  in  three 
the  Scrfppa.       sixes  of  motor.  4  by  6.5.  4.5  by  5.5 
McKlnlay,  engineer  * 
no  Co.  iContrnunS  on  j*igr  IMS) 


kJ        i  rr 

s 


mo 


THE  AUTOMOBILE 


Junr  li. 


Spiral  Type  Bevel  Gear 


SI'IKAL  HKVK1. 
I'KOl'rilMIKS 

Have  lancer  life. 
Leas  unit  strain. 
No  greater  «rar. 

'.r.  '    .|H  ■  !:  ■  -  • 

Mttrr  tolerance 

ailjllNl  RUHt. 
Hi.  v  t    icar  ration 

hVtain      pirm»tM  m 
ronlugsti-  form. 


each 
elect 
pink 


ta 


A    L.  Bte*»*t,  Glosion  w«i     author  of  B*e*r  on  oplral  bovol 


T 


AKING  tbe  paper  entitled  Spiral-Type  Bevel  Gears  for 
Automobile  Ih  ives,  by  A.  L  Stewart  of  the  Glaaaon 
works  as  an  indication  It  would  seem  that  this  type  of 
gear  had  come  to  stay,  for  little  if  any  advert*  affltMaan  wk> 
brought  oat  in  the  paper  itself  or  in  thi*  following  discusaion 
on  thia  design  Tbe  general  cooceaaion  of  long-lifs  and  noise 
teaanesa  together  with  tbe  admission  that  any  loos  in  efficiency 
murt  be  very  alight  waa  quit*  significant. 

According  to  the  author  and  those  who  followed  him  at  the 
professional  session  of  the  S.  A.  K.  longer  |if*  ran  W  expected 
from  the  aplral  type  because  of  the  greater  surface  over 
which  the  k>nd  is  carried,  in  f>ptU>  of  th«  fart  that  the  load 
in  Itself  may  be  graater.  Greater  quietness  and  thn  pos- 
sibility of  a  marked  departure  from  absolute  adjustment  are 
other  feature*  Speaking  of  strength  and  wear  the  iiuitmr 
says: 

Strength  and  Wrar 

Ferhaps  the  miwl  satisfactory  way  to  consider  ihe  «trenglh 
and  Mvir  of  spiral-type  bevels  ia  by  comparison  with  straight- 
tooth  gears.  For  the  some  power  transmitted,  and  other 
things  being  equal,  the  load  on  spiral  teeth  is  greater  than 
on  straight  teeth,  because  th*  apiral  tiM>ih  mu-l  carry  the 
additional  thrust-load.  This  thrust-load  varies  with  differ- 
•nt  angles  of  spiral,  but  assuming  an  angle  of  apiral  of  3t> 
degrees,  the  total  load  on  the  tooth  is  about  15  per  eont, 
greater  than  the  corresponding  tooth  load  for  straight-tooth 
gears.  To  oftT«*t  thia  extra  load  the  spiral-t>pv  gear  has  more 
teeth  in  contact  at  all  limes  than  the  straight -tooth  gear 
Assuming  that  the  apiral  lead  ia  such  a*  to  give  an  overlap 
equal  at  least  to  once  tbe  circutar  pitch,  there  will  always 
tie  one  more  tooth  in  contact.  White  the  contact  of  the  extra 
tooth  will  not  be  full-length,  still  it  will  be  more  than  enough 
to  make  up  for  a  15  per  cent,  increase  in  load.  That 
is  to  aay,  spiral  tooth,  while  they  have  a  greater  load  to 
carry,  hare  that  load  so  distributed  as  to  put  less  strain  on 


No  Advene  Criticism 
Found    in  Discussion 

tooth.  We  have  known  of  very  severe  tent*  of  an 
••l.-.-tfi.  -ji  mi-type  drive  in  which  a  r  luv-tMafl  smX  pi'.-  B 
pinion  running  with  a  aixty-six-tootb  gear  with  a  face  length 
of  I  1-4  Inches,  has  stood  up  under  repeated  reversals  of  the 
motor  when  running  at  high  speed.  The  total  load,  including; 
three  passengers*  was  about  I.OOO  pounds.  The  pinion  waa 
made  of  U  per  cent-  nickel  steel  rase  hardened,  and  was,  of 
course,  solid  with  the  shaft. 

Referring  again  to  the  comparison  of  spiral-type  bevel 
gears  and  helical  spur  gears  with  parallel  axes,  it  will  lie  -**>n 
that  Inasmuch  as  the  spiral-type  bevels  have  no  more  sliding 
action  than  straight-tooth  bevels  or  spurs,  there  will  be  no 
more  tendency  lo  wear  from  the  nature  of  lb*  actum.  This 
can  be  aren  from  another  point  of  view,  by  considering  a 
spiral-ty|i*  tooth  as  made  up  from  a  straight  tooth  which 
has  been  cut  into  a  number  of  aectlons  normal  to  the  tooth, 
the  sections  or  laminae  then  being  offset  with  respect  (o 
each  other,  or  stepped,  so  as  to  conform  to  th*  spiral  curve. 
Kach  section  would  then  roll  with  the  corresponding  section 
of  the  mating  tooth  with  the  rolling  action  of  straight -tooth 
gear.  If  the  number  of  sections  is  increased  the  tooth  ap- 
proaches a  spiral  type  tooth  with  a  smooth  curve,  but  the 
increase  of  sections  does  not  introduce  any  more  sliding  ac- 
tion. A  spiral  type  tooth  may  be  considered  as  made  up  of 
an  infinite  number  of  such  sections  each  infinitely  thin,  but 
the  actum  will  atill  he  the  unw.  Thua  if  there  is  no  increase 
of  sliding  action,  the  only  condition  which  will  tend  to  In- 
crvwMr  the  wear  i»  the  Increased  tooth  load.  The  length  of 
tooth  measured  along  the  spiral  is.  however,  inrr«a***d  in  the 
same  proportion  as  the  load  Itself,  so  that  the  unit  pressure 
u  the  some  as  for  straight  teeth. 

t'oalraatN  Spiral  and  Worm* 

In  opening  discussion  on  A.  L.  Stewart 'a  paper  on  spiral- 
type  bevel  gears,  C.  J.  Fitzpatnck  asked  whether  the  spiral 
spur  gear  were  not  more  like  a  worm  than  the  spiral-type 
bevoL  Was  not  the  spiral- type  bevel  an  essentially  different 
acting  gear  from  the  spiral  spur  gear?  Mr.  Stewart  said  tbe 
spiral  forma  ware  all  alike  in  action  as  long  as  the  axes  war* 
parallel.  If  the  axes  are  not  parallel  a  spiral  tooth  (rear  is 
akin  to  a  worm.  C.  1.  FiUpatrick  then  asked  if  there  were 
more  distortion  in  hardening  th*  spiral-type  tooth  bevel  gear 
and  Mr,  Stewart  replied  in  the  negative. 

Henry  Hess,  asked  whether  any  members  had  data  on  the 
advantages  of  different  tooth  forms  as  opposed  to  gear  forms. 
Was  there  anything  to  choose  between  the  involute  form  und 
the  Bilgram  octoid,  for  instance?  He  pointed  out  that  where 
a  spiral-type  bevel  tooth  is  coming-  into  the  loaded  area  the 
part  of  the  tooth  in  contact  Is  supported  by  the  part  out  of 
contact  the  latter  acting  as  a  flank.  There  was  no  difference 
as  regards  sliding  between  straight  or  spiral  forma  of  tooth. 

A.  F.  Brush,  said  that  be  would  like  to  suggest  a  qualifica- 
tion to  Mr.  Slow  art's  tfatement  that  all  gears  with  axes 
parallel  are  equivalent  to  an  infinite  number  of  infinitesimal 
straight  tooth  gears  arranged  in  a  curve.  He  would  aay 
that  this  was  true  of  all  gearn  with  the  ax«s  in  the  same 
plane.  The  reason  for  the  great  durability  of  spiral  gears 
la  that  there  is  always  pitch  line  contact  on  the  teeth  in 
contact  owing  to  the  overlap  of  tooth  by  tooth.  Slip  or 
rubbing  takes  place  aa  the  point  or  line  of  contact  on  a  tooth 
departs  from  the  pitch  line,  thus  a  straight  tooth  will  always 
wear  away  faster  above  and  below  the  pitch  line,  than  on 
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the  pitch  Imp.  In  the  *pu«l  gear,  as  there  is  pcrmnnent 
pitch  tin*  contact,  no  other  part  »>f  the  tooth  can  possibly 
wear  away  faster  than  the  pitch  lino  part,  which  means  that 
a  conjugate  form  of  tooth  is  maintained  despite  wear. 

In  the  spiral  type  bevel  rut  with  a  straight  aided  cutter 
the  tooth  is  an  octoid  and  not  an  involute.  but  both  forms  for 
(he  short  length  uwd  are  practically  identical. 

Henry  He**  towed  to  differ  from  Mr.  Brush,  thorn  km  no 
form  of  gearing  which  would  retain  original  tooth  form.  A 
gear  ought  to  do  this  but  never  realty  did  so.  The  discovery 
of  a  form  of  gear  tooth  which  would  retain  it*  original  form 
had  been  nought  for  a  very  long  time  and  the  solution  of  the 
problem  would  he  of  immense  importance- 
Mr,  Bru-h.  explained  that  he  did  iml  intend  to  give  the 
Idea  the  spiral  tooth  retained  it*  original  form,  but  that, 
owing  to  the  continuous  pitch  contact,  it  retained  a  perma- 
nent r.  form. 

President  Vandervoort  called  attention  to  the  valuable 
feature  of  the  spiral  type  bevel  in  needing  lens  accurate  mesh- 
ing to  give  good  result*. 

Adjualmeait  Toleration 

H.  W.  Ahicn  said  he  had  made  experiments  to  ace  how 
much  the  rone  center  could  be  shifted  and  found  it  could  be 
rotated  around  a  sphere  1-14  inch  diameter.  That  in.  the 
pinion  could  lie  moved  1-32  inch  out  of  the  theoretical  position 
in  any  direction  without  creating  undue  noise,  Regarding 
the  question  of  tooth  face  wear  raised  by  Messrs,  Brush  and 
He**.  If  a  pair  of  straight  tooth  bevels  are  taken  and 
examined  after  use  a  distinct  line  can  he  accn  marking  the 
pitch  contact  of  tooth  on  tooth.  With  the  spiral  gear  the 
surface  is  polished  evenly  alt  over  and  there  is  no  line  to  be 
found.  He  asked  for  information  concerning  the  strength  of 
pairs  of  gran*  with  (he  same  ratio  and  number  of  teeth  since, 
although  the  tooth  in  the  spiral  gear  would  be  longer,  it 
would  also  lie  thinner,  He  would  like  to  hear  If  any  test* 
had  been  made.  Practice  showed  that  trouble  with  broken 
teeth  was  less  common  with  spiral  than  with  straight  tooth 
gear*. 

Mr.  Hess  called  attention  to  the  Wilfred  Lewis  machine  for 
testing  the  strength  of  gears  both  ultimate  and  as  regards 
durability.  This  machine  w«*  now  at  one  of  the  universities 
and  he  suggested  as  the  subject  wa*  to  eery  important  the 
research  committee  of  the  S.  A.  E,  might  consider  financing 
or  aiding  tha  making  of  testa. 

iJavid  Landau  said  the  machine  which  Mr.  Lewis  had  buitt 
most  recently  was  at  the  Massachusetts  Institute  of  Tech 
no  logy. 

Mr.  Brush,  remarked  that  tooth  strength  was  of  no  im- 


portance practically  though  it  might  be  so  academically, 
since  to  give  necessary  durability  the  ultimate  strength  is 
greatly  in  excess  of  the  necessities  of  load  support.  Regard- 
ing the  tooth  formation  Mr.  Stewart  had  said  the  bevel  tooth 
as  now  used  was  not  a  true  spiral,  hut  since  there  are  ao 
many  (rue  spiral*  of  different  kinds  he  would  tike  informa- 
tion a*  to  Mr,  Stewart's  exact  meaning. 

Mr.  Shtwart  replied  that  Mr.  Brush  was  correct  in  saying 
there  were  many  true  spirals  hut  the  tooth  used  in  the  spiral- 
type  bevel  was  none  of  them. 

Ray  Johnson  asked  whether  a  nine-tooth  pinion  had  l*een 
tried  with  spiral-type  bevel  gearing.  It  had  been  stated 
that  ten  and  ♦  lee  on  teeth  had  been  tried  successfully  and  he 
would  like  to  know  whether  it  was  possible  to  go  further  than 
this  in  view  of  the  demand  for  even  lower  ratios  to  suit  high 
speed  engines. 

President  Vandervoort  said  this  was  a  pertinent  question 
hihI  brought  m  the  question  of  tooth  strength  because,  as  we 
used  lower  gear  ratios,  there  arose  a  desire  for  finer  pitches. 

V.  R.  Heftier  of  the  Zenith  Carbureter  Co.  spoke  regard- 
ing the  Citroen  double-helical  bevel  and  said  he  had  seen 
successful  five- tooth  pinions  with  this  form  of  gear.  The 
double  helical  or  herringbone  bevel  gear  was  made  with  an 
end  mill  and  could  be  cut  to  any  desired  true  spiral  form. 

C.  T.  Myers,  said  that  while  Messrs.  Brush  and  Alden 
expressed  perfectly  accurate  practice,  Mr.  Hess  was  none  the 
leas  correct  on  the  subject  of  tooth  wear.  If  there  were  true 
rolling  at  the  pitch  line  there  would  be  no  wear,  but  as 
spiral-type  bevel  teeth  touched  all  over,  if  there  was  any 
rubbing  (he  pitch  line  w-a*  forced  to  rub  just  as  much  as 
any  other  part  of  the  tooth  face.  Whatever  rub  take*  place 
occurs  equally  alt  over  the  tooth.  Comparative  test*  of  worm 
and  other  gears  should  be  accepted  with  caution  because  it 
was  never  possible  to  be  sure  that  any  test  was  carried  out 
with  both  forms  of  gear  working  under  the  best  conditions. 
In  a  properly  designed  and  mounted  worm  gear  the  oil  film 
is  never  broken  down  and  the  strength  of  worm  tooth  in  so 
greatly  in  excess  of  that  of  any  bevel  tooth  that  it  Is  not 
worth  discussion.  Worm  gearing,  if  correct,  will  outlast  the 
rest  of  the  car  and  is  practically  indestructible  so  long  as  it 
is  properly  lubricated.  Also  since  the  worm  is  hard  steel 
and  the  wheel  soft  bronze,  any  wear  takes  place  in  the  latter. 
The  hard  worm  retains  Its  true  shape  and  maintains  that 
true  shape  on  the  brenxe  of  the  wheel.  Just  as  good  a 
mileage  per  battery  charge  in  an  electric  vehicle  could  be 
obtained  with  worm  as  with  any  other  form  of  gearing. 

Mr.  Hess  said  that  if  we  could  keep  an  oil  film  always  un- 
broken between  the  surfaces  of  any  sort  of  gear  and  also  keep 
out  all  grit  (he  gear  would  be  everlasting. 
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Reports  Adopted 
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CARRYING  out  to  ttw  letter  the 
program  of  the  standard*  com 
mi  tire  an  given  in  Thf  Arro- 
mohiix  for  Juno  Iff  notable  stride*  have 
been  made  in  this  important  work. 
Adoption  of  a  report  by  tha  aoriaty  in 
ita  open  meet  in*;  now  mean*  that  the 
report  u  submitted  to  the  wH-iaty  for  m 
letter  vota  and  this  muat  he  taken  before 
the  practice  really  become*  adopted  ax 
an  orllrtal  standard.  Thl*  guards  against 
any  possibility  of  standard*  beinK 
passml  at  meeting*  of  small  attendance. 

The  division*  whose  reports  are  now 
ready  for  this  vota  are  thoee  dealt  nit 
with  carbureter  flttings,  atandard*  ex- 
change, electrical  equipment,  iron  and 
steel,  miscellaneous  and  spring*  Prof 
rea*  re  porta  were  made  by  the  electric 
vahicle,  ball  and  roller  bearing,  track 
standard*,  chain,  international  atand- 
arda  and  sock  washer  divtsiona. 

Jerome  J.  Autl.  mechanical  engineer, 
tha  Lunkenheisner  Co..  summarised  the 
report  of  the  carbureter  Atting*  division. 
K.  W.  Zimnwrachiad  in  commenting  upon 
this  remarked  that  there  had  been  con- 
siderable controversy  amour;  member*  of 
the  trade  concerning  the  standard  hot- 
air  stove  for  attachment  to  the  ethauat 
manifold,  and  read  a  setter  from  the 
Mossberg  company  expressing  itself  as 
desiring  standardisation  and  being  in 
favor  of  the  integral  type  In  which  the 
stove  is  cast  ft*  a  unit  with  the  mani- 
fold. They  also  mentioned,  however,  ad- 
vantage* of  the  preseed-ateel  type  over 
the  integral  due  to  the  fart  that  the  unit 
casting  require*  some  difficult  core  work. 

Mr.  Zimmerschsed  suggested  that  Pro- 
vision* be  added  to  tha  report  providing 
for  the  pre  seed-steel  stove  and  further 
stated  that  perhaps  many  firm*  would 
find  the  latter  more  desirable  and  that  H 
ahovtd  he  included. 

Mr.  Anil  adviaed  that  it  i*  the  Inten- 
tion of  the  division  to  include  the 
preeaed-atael  type  and  that  perhans 
paragraph  <  of  the  report  which  reads. 
"To  overcome  these  defects  and  to  ob- 
tain a  measure  of  uniformity  where  con- 
rw  aviata,  the  carbureter  fitting* 


A  1 


General  Motor*  Co.,  chairm* 
•  rds  Commute*. 


■  ■■■ 


illurflsl  *<  trie 
of  mt  atsnd- 


division  recommends  th*  practice  of 
casting  •  cored  puun  of  suitable  site 
and  shape  Integrally  with  the  exhaust 
pipe,  whenever  a  is  practicable  to  do  eo; 
this  device  (o  be  known  «i  "carbureter 
air  heaUr,"  is  somewhat  too  strong. 
Paragraph  24.  however,  correct,  thin  aa 
It  states  that  carbureter  air  heater* 
differing  from  th»  type  shown,  whether 
integral  with  the  exhaust  pipe  or  mu- 
reu  attachments,  ahoald  have  heating 
surfacea  and  araaa  at  least  equal  to  the 
type  shown  in  the  aketrh  suggesting  the 
integral  design.  As  regard,  the  ilifTlrul 
tiaa  of  coring.  Mr.  Aull  contend,  that  the 
manner  in  which  tha  assign  it  worked 
out  In  the  Illustration  provided  with  the 
report  of  the  division,  give,  a  satisfac- 
tory coring  arrangement  that  ihould  not 
prove  difficult. 

The  report  hi  carried  and  will  be 
presented  to  th*  society  foe  a  vote  by 
■nail  In  accordance  with  the  new  pro- 
cedure in  th.  adoption  of  standards. 
/Immrrrhird's  Report  on  It.  II  HnsMSege 

Chairman.  K.  W.  Zimmerschled  of  the 
standards  committee  in  reporting  on  hell 
housings  for  the  motor  rrankras,  and 
port  end  of  gearboxes  In  unit  power  plant 
designs,  advised  that  the  power  report 
has  been  held  to.  He  said :  "Your  defunct 


ProgrcssjRcports 
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bell  housing,  division  known  a>  the 
standards  exchange  committee  met  with 
some  trouble  on  account  of  last  year's 
report  and  another  meeting  was  held  to 
revise  this  matter  in  accordance  with, 
letter  which  have  been  received  from 
interested  concerns.  Th.  result  t,  thai 
they  have  practically  held  to  that  report 
merely  changing  a  few  detail,  in  the 
flange  dimension,." 

It  was  i  tec  Hied  that  the  report  aa  given 
be  presented  to  the  membership  for  a 
letter  vote. 

electrical  I  i ,.■  IKvieioa 

The  report  of  the  elect r real  equipment 
division  by  W.  H.  Conant.  manager  of 
the  Detroit  branch  of  the  Gould  Storage 
Battery  Co.  chairman  of  the  division, 
provoked  no  discussion  and  will  be  pre- 
sented by  the  committee  to  the  society 
for  a  mail  vote.  Tble  will  make  inter- 
changeable  the  single-wire  system  plug 
ends  with  bulb  bases  of  th*  two-wire 
systems. 

Irsm  and  Steel  Report 

The  important  report  of  the  iron  and 
•teel  division  was  summarised  by  K.  W. 
Zimmerschsed  metallurgist  of  the  Gen- 
eral Motor.  Co.  and  chairman  or  this 
division,  who  reported  that  the  new  mat 
t*r  in  th*  report  raises  th.  minimum  va- 
nadium percentage  from  .12  to  .16.  A 
new  steel  known  as  3330  which  la  a 
nickel-chromium  steel  midway  between 
332(1  and  S340,  ha.  been  added. 

The  moat  important  addition  ta  th*  In- 
troduction of  the  physical  properties)  of 
carbon  steel.  Mr.  Zimnvcrsrhied  said 
that  from  tim.  to  lime,  additional 


on  the  physical  properties  of  the  R.  A.  E 
steels  will  b*  added.  Th*  paragraph  re- 
lating to  gray  cast  iron  was  stricken  out, 
but  the  paragraph  of  the  report  refer- 
ring to  malleable  iron  was  left  aa  it 
stand..    Thu  chemical  formula  for  mal- 


.   .  — -  — Icon  not  to 

exceed  1.00  per  cent.  Recognising  the 
wide  variance  In  methods  used  for  the 
determination  of  sulphur,  the  final  refer 
ence  method  shall  be  the  gravimetric 
I  aqua  regis)  method,  by  oxidation 

This  report  will  he  presented  to  the  so- 
ciety for  a  vote  by  malL 
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The  report  of  the  mUcellarifuu* 
di vinton  made  by  J.  C.  Utz,  * BmhW|| 
Engineer  of  th«  Perfection  Spring  Co. 
combined  a  report  of  definite  methods  of 
procedure  and  of  progress  on  other  partu 
and  contained  a  surge  a  ted  set  of  limits 
am  brake  linings  given  at  the  meeting. 
In  tabular  form  this  was  as  follows: 


I'lut  ... 
1,-mita  mitiun 
wio>  ihws 
1 

i 

I1u>    II!  M 

■  i*  i>i 

I* 


Killing* 


32 
i  t-i 


XXX 
X        X  X 
X  X 
X  X 
X 
X 

It  will  be  noted  that  the  14  and  Ml* 
inch  sizes  are  omitted  and  in  regard  to 
this  E.  A.  Wales  of  the  Royal  Equipment 
Co.  could  not  understand  the  omission  of 
the  &>32  sice  as  his  company  had  over  a 
certain  period  made  100,000  brake  lin- 
ings of  this  size  and  none  of  the  3-a" 
sit*.  This  matter  was  referred  to  the 
attention  »f  the  division  as  we*  a  sug- 
gestion bv  Russell  Huff,  4/oiiMilting  En- 
gineer  of  the  Packard  Motor  Car  Co, 
that  the  limits  be  increased  from  plus  or 
minus  t  -ill?  inch  to  plus  or  minus  1-Hk 
As   regards   the  size   he  thought 

trucks  need  it  for  countershaft  brakes 
and  that  the  demand  for  this  size  will  in- 
crease. This  suggestion  as  to  the  in 
crease  in  (he  limits  <*choed  an  opinion 
by  Henry  Hesa,  President  of  the  HssM 
Steel  and  other  companies,  that  where- 
evcr  passible  limits  should  be  Urge  In 
order  to  decrease  the  cost  of  production 
and  hence  the  cost  to  the  ultimate  con 
wmer. 

Mr.  Utz  stated  that  the  division  think? 
the  limit*  can  be  made  wider  and  would 
concede  that  fact  In  drawing  up  the  final 
report  of  (he  committee. 

Henry  Souther,  Vice-President  of  the 
Ferro  Machine  A  foundry  Co.  said, 
"Mr.  Utz  has  told  me  that  he  has  had 
few  replies  to  his  letters  endeavoring  to 
secure  some  Information  leading  to  the 
formation  of  a  report  on  pistons.  This 
(s  too  had  as  it  is  n*ce**ary  to  stand 
ardize  these,  particularly  since  diam- 
eters are  becoming  smaller.  I  do  hope, 
as  a  piston  maker,  that  this  will  ho  given 
careful  consideration  as  it  will  help  ma- 


terially in  reducing  cost,  especially  with 
the  introduction  of  the  alluminum-alloy 
pistons." 

Mr.  Zimrocrschied  formal. v  moved  that 
the  plus  or  minus  1  *1C  inch  limitation  be 
incorporated  in  the  report  as  a  substi- 
tute for  the  limits  given  on  brake  linings 
and  with  this  amendment  it  was  voted 
that  the  report  be  presented  to  the 
society  for  a  mall  vote. 

Electric  Vehicle  Division 

R.  McA.  Lloyd  read  the  report  of  the 
electric  vehicle  division.  There  Is  soma 
doubt  according  to  Mr.  I.loyd  as  to  the 
recommended  standard  voltages  which 
are  given  in  the  report  as  (W  to  W»  for 
one  class  of  vehicle  and  tiO  to  Oil  for  an- 
other class.  The  outcome  of  the  action 
on  this  point  is  still  in  abeyance.  At  the 
standards  committee  meeting,  which  pre- 
ceded the  general  meeting,  it  was  de- 
rided after  considerable  discussion,  that 
the  report  did  not  refer  to  industrial 
trucks  used  in  factories  or  railroad  sta- 
tions. These  vehicles,  it  was  said, 
operate  most  efficiently  on  much  lower 
voltagc. 

Sprlnga  Report  Suggests  CeMgf9M 

C.  W.  McKinley,  chief  engineer  of  the 
Willys-Overland  Co.  read  the  springs- 
division  report  which  was  in  the  main, 
th**  -a—-  in  last  year,  the  important  ad- 
ditions Including  a  drawing  to  bring  out 


J  aroma  J.  Autt.  mechanic*)  engineer  ts»e 
Lunkinh»im#r  C«  ,  Chs*rn»an  Cftou'eta* 
riUlngt  Otvlslon 


the  meaning  of  the  wording  regarding 
the  standard  test  for  the  parallelism  of 
eyes  and  master  leaf  of  springs.  The 
allowed  variation  from  parallel  has  been 
changed  to  3-16  Inch  from  3-8  Inch. 

The  tolerances  for  eye  bushings  have 
tieen  increased  to  make  them  agree  wiih 
common  practice  and  another  alteration 
has  been  tho  dimensions  nf  center  bolt 
heads  for  both  passenger  and  commercial 
cars.  Another  addition  is  that  where 
rear  springs  are  underslung  1-8  inch 
should  be  added  to  the  clip  diameter.  In 
rase  the  rear  springs  take  drive  or  both 
drive  and  torque  the  spring  eye  should 
be  1*4  tnch  larger  In  diameter  on  the 
drive  end.  This  |«  an  addition  to  the 
tabulations  covering  the  spring  widths, 
eye  diameters  and  clip  dimensions. 

Ball  and  Roller  Bearing  Progress 

K.  G-  Hughes,  chief  engineer  of  the 
New  Departure  Mfg.  Co,  made  a  prog- 
ress report  for  the  hall  and  rolter  bear- 
ings division,  the  most  important  point 
of  which  is  the  standardization  of  certain 
bearing  bores.  It  is  proposed  that  the 
bores  will  be  S  x  to  I  I  t  inches  pro- 
gressing  by  1-16  inch  increments;  from 
1  1-4  to  2  1-2  inches  by  1-8-inch  incre- 
ments, and  from  2  1-2  to  4  1-2  by  1-4 
Inch  increment  It  1b  proposed  to  have 
both  a  long  and  short  series  and  prepare 
a  table  of  bore  chamfers  taking  as  a  ba- 
sis twice  the  S.  A.  E.  ball  bearing  cham- 
fer. A  sub-committee  is  to  be  formed  to 
take  up  the  matter  with  the  bearing 
companies  both  as  regards  the  inch  and 
metric  sizes.  The  inch  size  will  precede 
the  metric. 

Chairman  K.  W.  Zimmerachied  in  re- 
porting progress  for  the  research  com- 
mittee said  that  the  only  matter  on  hand 
was  that  of  tap  drill  size*  on  which  It 
was  hoped  to  have  a  report  at  next  year's 
meeting. 

Chairman  Zimmerschied  also  reported 
progress  for  the  truck  standards  division 
stating  that  the  most  important  matter 
before  this  body  was  the  report  on  Indus- 
trial  trucks.  He  stated  that  the  report 
of  another  organisation  was  before  the 
body  at  the  present  time  covering  this 
same  matter  and  that  the  division  would 
wait  to  see  how  this  report  made  out  be- 
fore he  would  take  any  further  action. 
The  matter  of  tires  for  these  trucks  is 
before  the  body  and  they  are  at  present 
undecided  as  to  the  number  of  sixes  to 
be  adopted  and  as  to  the  advisability  of 
exactly  what  sizes  to  keep  and  what 
sizes  to  abandon. 


St.  McA.  Lloyd:  Hvnry  Hste,  prat  dant  I 


less  ataai  Ce-;  Manry  *oulH+r,  e»ni>rjl  manager  r«rro  Sisthlee  a  Foundry  Co:  J.  C  UU.  cOnaMlllng 
artojnaar  P«rfartlcr  taring  Co. 
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Some  of  Those  Who  Read  Papers 
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Aluminum  Pistons  Pass  Unchallenged 


No  Doubt  Expressed  at  S.A.E.  Convention  as  to  the  Success 
of  the  Lighter  Alloys  in  the  Small-Bore  High-Speed  Motors 


Why 

Tensitr  strength  a*  jrreof  as  cmst-irvn  ensfoa  mrtnt 
(iood  rni-'iwyj  ran  new  Or  wndr  irifft  (-OMSMfral1  muff* 
/.*-**  nAmfwn  ©/  wo  lor  «<  higher  crankshaft  fjvcifx 
J>e*  roroon  dtfjMit  found  am  thv  heads  */  ias  put/on* 

r<nr  on  fAr  mam  bearing*  and  fever  overhauling* 
Cylinder  waiU  ten*  tvurn  ns  aluminum  piston*  an*  *o/f 
.Unminvn  /nifoHf  irrflr  ercctUntlg  teith  ordinary  ailinij 
HVipnf  reduction  ha*  quitting  e/rct  on  whole  meter 

ONK  OP  THK  rvnmrkal.te  feature*  of  the  meeting  was 
thai  tn  the  discussion  following  the  paper  on  Aluminum 
Alloy  Pistons,  t>y  Rugm*  Gruenewatd,  engineer  of  the 
Moline  Automobile  Co..  not  our  statement  to  tbe  effect  that 
the  aluminum  alloy  piston  had  not  come,  tu  stay,  was  heard. 
In  fact  it  seemed  to  be  universally  accepted  as  another  of  the 
interpretation*  of  the  small-bore,  high-speed  movement.  Th* 
only  point  raised  against  the  aluminum  piston  was  the  pres- 
*nce  of  a  alight  tap  at  th*  time  of  the  first  few  explo«wns  due 
to  th*>  great  clearance  necessary  with  the  rapidly  expanding 
metal,  As  this  tap  is  no  light  nnd  so  soon  disappears  It  was 
universally  thought  at  the  S.  A.  K.  professional  session,  that 
this  is  no  great  disadvantage.  In  fart,  it  was  pointed  out 
that  even  this  could  be  avoided  by  using  an  oil  of  higher  vis- 
cosity.   Mr.  Grucncwatd's  paper  follows  in  part; 

Th*  reduction  in  weight  of  reciprocating  parts  is  of  the 
greatest  importance  in  the  high  speed  automobile  engine  prac- 
tice, and  it  Is  the  first  aim  of  th*  designer  to  reduce  In*  weight 
of  th*  pistons-  Many  mean*  to  do  this  have  been  employed, 
but  it  has  been  found  that  commercially  the  aluminum  alloy  is 
the  most  suitable  malarial  for  th*  purpose,  Th*  weight  of 
th*  finished  alloy  piston  is  practically  one-third  of  that  of  the 
gray  iron  piston. 

About  eight***!  years  ago  it  was  discovered  that  with  a 
small  percentage  or  magnesium  in  the  standard  aluminum  al- 
loy the  physical  properties  of  the  castings  could  be  improved 
very  much.  Alloys  based  on  this  experience  hav*  made  It  pos- 
sible to  produce  piston  castings  that  will  do  the  work  as  well 
as  gray  iron  pistons.   It  is  rather  difficult  to  give  an  accurate 
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do  not  car*  to  give  oat  full  information-  Analysis  of  the  cast- 
ings docs  not  indicate  the  relative  amount  of  magnas ium,  for 
example,  as  it  burns  out  easily.  Apparently,  th*  basi*  of 
piston  alloy*  is  US  to  U7  per  cent  pur*  aluminum,  magnesium 
and  small  amounts  of  copper,  silicon  and  iron. 
Design  U  Important 

The  design  of  piston  mad*  of  such  alloys  must  be  based 
upon  the  strength  of  th*  material  and  iU  roefnciciu  of  expan- 
sion. The  tensile  strength  of  th*  light-metal  alloy  is  aa  great 
if  not  greater  than  that  of  the  average  piston  iron,  rouse 
<|uently  aluminum  pistons  can  be  designed  commercially  the 
same  as  cast-iron  pistons,  except  that  the  head  should  bo  I 
in.  to  1-16  in.  heavier,  or.  if  of  the  same  relative  thickness  aa 
the  cast-iron  piston  head,  be  reinforced  by  ribs.  In  a  motor 
of  9  12  in.  bore  tbe  heads  of  aluminum  alloy  pistons  were 
purposely  reduced  in  :ut;  in.  thickness.  Only  under  full  load 
at  a  speed  of  2,000  r.pjn.  did  the  heads  give  out  aa  a  natural 
consequence  of  high  temperature.  Those  particular  piston* 
were  not  reinforced  by  ribs;  otherwise  they  would  have  with- 
stood even  such  a  severe  test.  Many  aluminum  alloy  pistons, 
with  a  head  thikness  of  1-32  in.  over  th*  standard  cast-iron 
piston  thlckneaa,  ami  without  ribs,  have  been  in  service  in  4 
in.  and  4  1-8  in.  motors  for  over  three  years,  some  of  the  cars 
equipped  with  them  having  covered  a*  much  aa  60,000  to 
70,000  mites,  without  the  least  indication  of  any  weakness  in 
the  pistons. 

The  most  important  characteristic  of  aluminum  alloy  for 
pistons  k»  its  roemctent  of  expansion.  The  clearances  cannot 
b*  the  same  as  in  tbe  case  of  the  use  of  cast  iron.  Further- 
more, the  clearance  cannot  h«  determined  by  th*  coefficient  of 
expansion.  Many  testa  have  shown  that  light-metal  alloy 
pistons  vary  in  expansion  as  they  differ  in  design.  A  straight- 
head  piston  has  a  different  expansion  than  a  concave-  or  con- 
vex-head piston  of  th*  same  size.  It  is  advisable  to  allow 
from  .003  to  .004  more  clearance  than  in  cast-iron  practice, 
and  then  determine  by  dynamometer  lest  whether  the  allow- 
ance is  correct.  A  piston  which  has  proper  clearance  will  not 
rap  after  the  first  few  explosions,  or  show  any  sign  of  a  tight 
At  after  the  sngine  has  b**n  run  at  high  speed  and  under 
heavy  load.  A  few  careful  tests  will  dctermin*  tjuirkly  the 
proper  clearances  above  and  below  the  rings.  If  the  foundri** 
exercise  care  to  maintain  the  alloy  mixture,  very  little  diffi- 
culty as  to  expansion  will  be  experienced  after  the  first  testa. 
The  piston-pin  bearings  also  must  be  considered.    The  larger 
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the  diameter  of  the  piston-pin,  ths  greater  the  difference  In 
expansion  of  the  piston-pin  and  the  base  on  the  piston.  Conse- 
quently there  in  Mimi  danger  of  the  piston-pin  working  Ioom, 
which  is  especially  annoying  in  quiet  motors  on  account  of  the 
possibility  of  a  slight  knock.  Therefore,  the  piston-pin  should 
be  well  secured  in  the  piston  to  prevent  any  movement. 

.tdventagrs  Many 

It  is  not  necessary  to  restate  the  various  advantage*  of  re* 
■iuced  piston  weight  a*  affecting  the  motor  in  general.  En- 
gines equipped  with  aluminum  pistons  have  been  in  service 
for  many  thousand  miles  without  the  least  sign  of  loose  bear- 
ing*. The  accumulation  of  carbon  on  the  piston  head  in  re- 
duced, on  account  of  the  rooting  effect  of  the  aluminum,  Tbt 
nop pet-vj.lv*  motor  equipped  with  aluminum  pistons  can  b# 
kept  in  service  for  a  geraler  length  of  time  before  tt  is  neces- 
sary to  remove  the  carbon  than  if  equipped  with  cast-iron 
pistons. 

Aluminum  alio)  piston  wears  excellently  with  the  usual  lu- 
brication. One  set  of  pistons  which  has  been  under  observa- 
tion ha*  shown  a  quarter  of  a  thousandth  wear  after  14,000 
mile*  of  average  work  Naturally,  the  cylinder  walls  are  leas 
afWted,  an  the  aluminum  alloy  is  much  softer  than  cast  Iron. 
The  ring  groovsn  did  not  *how  anv  wear,  and  only  one  piston- 
pin  hole  indicated  a  loose  pin.  The  record  of  wtar  as  a  whole 
is  at  least  as  good  as  can  be  found  for  cast-iron  pistons. 

The  disadvantage  of  the  aluminum  alloy  pistons  is  its 
greater  expansion,  necessitating  grcnter  clearance,  which  must 
be  determined  very  carefully  as  stated.  It  will  be  noticed 
that  a  motor  equipped  with  aluminum  alloy  oistons  has  a  light 
piston-slap  during  the  first  few  explosions,  but  after  the  tern 
peratur?  of  the  pistons  has  riwn  they  are  as  quiet  aa  cast- 
iron  pistons.  The  weight  reduction  has.  of  course,  a  quieting 
effect  on  the  whole  engine. 

Commercial  Features 

Up  to  a  short  time  ago  aluminum  alloy  pistons  were  ap 

Eroxlmately  twice  as  expensive  as  cast  iron  once,  due  to  the 
Igh  cost  of  the  alloy,  and  the  waste  in  machining  sand  cast 
pistons,  but  even  then  the  results  with  such  pistons  justified 
their  us*.  Within  the  last  few  months  American  aluminum 
foundries  have  produced  permanent  mold  or  die  cast  nl-tonw 
which  of  course  not  on!y  s*v*  a  great  amount  of  waste  In  ma- 
chining but  also  increase  in  «^neral  the  tensile  strength  and 
uniformi'v  of  the  material.  The  nrogress  made  in  the  devel- 
opment of  aluminum  allovs  and  their  use  assures  the  employ- 
ment of  aluminum  n'loy  pMoM  in  a  vreat  many  motors  in  the 
near  future. 

E.  S.  Fretx.  Light  Mfg.  A  Foundry  Co.  gave  three  condi 
ttons  for  scenes*  with  aluminum-alloy  pistons.  Thewo  are: 
first,  engineering  must  take  rare  of  greater  expansion  and 
contraction:  second,  the  mixture,  and  third,  ths  foundry 
practice.  Best  results  come  from  an  aluminum  with  4  to  0 
per  cent.  magne-r,im  content,    In  Kurope,  the  usual  practice 
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Is  to  have  an  alloy  composed  of  90  per  cent,  aluminum,  ?  per 
cent  copper  and  II  per  cent.  zinc. 

D.  W.  Sowers,  Sowers  Mfg.  Co.,  asked  regarding  the  ef- 
fect of  heat  upon  the  tensile  strength  of  the  alloy  and  Mr 
Gruenewald  replied  (hat  tested  bars  chilled  In  sand  mold* 
and  that  these  showed  a  tensile  strength  of  from  24,000  to 
'J.'i.DOO  pound*  per  square  inch.  However,  he  hope*  to  secure 
some  test  bar*  made  in  permanent  molds,  and  therefore  to 
get  better  results. 

In  regard  to  knocking,  a  point  which  was  brought  up  due 
to  the  greater  clearance  necessary  with  such  pistons,  he 
contend*  that  it  is  true  that  knocks  will  show  up  at  low  tem- 
peratures, but  a*  soon  as  the  piston*  heat  up,  they  expand 
sufficiently  to  eliminate  knocks  from  this  cause.  They  arc 
consequently  noisy  during  the  first  few  explosions,  which  is 
one  disadvantage,  but  it  is  offset  by  the  many  advantages. 

Rib*  for  Pi»lcn  Heads 

J.  E.  Diamond,  Aluminum  CsstUlsnj  Co.,  believe*  that  all 
alloy*  tli'i* '  Ate  under  high  temperature  a*  regards  tensile 
strength.  At  temperatures  from  l,H00  to  1.900  degrees,  the 
tensile  strength  ranges  down  to  12,000  to  13,000  pounds  per 
square  inch.  In  the  conventional  type  of  piston  the  head 
ought  to  be  ribbed.  When  the  diameter  is  under  3  inches, 
one  rib  is  sufficient,  but  over  this,  cross  ribs  are  advisable. 
The  only  way  to  arrive  at  the  proper  clearance,  according  to 
Mr.  Diamond,  is  to  cut  and  try  and  to  forget  about  the 
standard  clearances  for  cast  Iran,  He  knows  of  practically 
no  case  where  aluminum-alloy  piston  seizure  has  hurt  the  cyl- 
inders, and  it  is  alro  usually  possible  to  repair  the  piston  as 
well.  He  thinks  the  clearances,  however,  as  set  down  by 
Mr.  Gruenewald  at*  about  correct. 

IVrmaneel-MoM  I'buHa  Feal 

Mr.  Diamond  thinks  it  especially  essential  in  high-speed 
engines  to  rib  the  head,  and  a!so  that  the  permanent-mold 
piston,  due  to  the  chilling  of  the  mold  itself,  inrreoses  the 
strength  ■  per  cent,  over  the  wind-cast  piston.  This  refer* 
to  aluminum  alloys,  of  course. 

Herbert  Chase,  of  the  A.  C.  A.  asked  if  in  using  aluminum 
alloys  any  difference  had  to  be  made  in  ring  clearances  or  in 
the  ring  design.  Mr.  Gruenewald  said  that  the  ring  matter 
wo*  not  affected,  and  added  that  it  was  nol  necessary  to  make 
any  change  in  the  method  of  lubrication  un'.e**  the  slight 
slap  at  the  start  is  objected  to,  in  which  cose  he  recommended 
an  oil  of  slightly  higher  viscosity,  say  around  300. 


Wtftftefa  or  the  dancing  prtts,  John  W.  wst»*n,  president  Amtti- 
can  Bre*t«  Co..  snd  Mies  Peily  toother  end  winners  o*  second 
eri>«  Jehn  R.  ids,  salesman.  New  Departure  Co..  end  Mies  Marjorle 
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Group  of  mtmbrn  of  the  Society  of  Automobile  Engineer!'  party  on  their  cruise  through  the  Thirty  Thoutind  Island!  of  Georgian  Bay 

Weight  and  Speed  Suspension  Factors 


Paper  Presented  By  C.  H.  Gleason  Pro- 
duces Discussion  Which  Shows  Variance 
of  Opinion  on  Fundamentals  of  De- 
sign— Hard  and  Fast   Rules  Impossible 

THAT  we  arc  still  nowhere  near  a  settlement  of  even  a 
set  of  elemental  principles  of  spring;  design  was  clearly 
brought  out  at  the  S.  A.  K.  meeting  in  the  paper  on  this 
topic  given  by  C.  II.  Gleason,  designing  engineer,  Kalamazoo 
Spring  and  Axle  Co.,  and  the  discussion  which  followed. 

The  paper  clearly  pointed  out  that  spring  making  is  not  an 
exact  science  and  the  use  of  the  close  limits  of  toleration,  as 
used  in  other  purts  of  chassis  construction,  are  impossible.  In 
his  paper  the  author  states  that  weight,  load  carried,  speed 
and  wheelbuse  arc  important  details  having  to  do  with  the 
proper  determination  of  the  suspension.  The  weight  of  the 
cur  and  the  load  to  be  carried  are  the  fundamentals  which 
determine  the  proportions.  Regarding  speed,  if  the  car  is  to 
travel  at  H5  to  4Ji  miles  per  hour  the  front  deflection  must  be 
reduced  or  the  riding  qualities  will  be  poor. 

The  discussion  hinged  about  the  factors  which  determine 
the  length  of  the  spring  and  also  got  back  to  the  much-mooti-d 
cantilever  when  the  explanation  of  the  lesser  throw  of  this 
type  was  given  as  due  to  the  fact  that  the  deflection  under 
static  load  is  so  great  with  this  type. 
Mr.  Uleason  in  his  paper  says  in  part: 

Other  conditions  having  been  met  satisfactorily,  the  speed 
of  the  cur  will  not  affect  the  action  of  the  rear  springs  seri- 
ously. The  front  springs,  however,  require  thought  where  the 
Rpet*d  is  above  the  average.  In  a  general  way,  where  it  is 
desired  to  have  the  front  springs  at  their  best  at  a  greater 
speed  than  H5  to  4.r>  m.p.h.,  the  deflection  must  be  reduced  or 
the  front  of  the  car  will  be  sloppy  and  hard  to  control.  Re- 
duction of  deflection  to  the  proper  amount  will  improve  the 
riding  of  the  entire  car.  With  the  loads  which  are  to  be  car- 
ried established,  there  is  a  suitable  and  proper  deflection  for 
the  springs  to  take.  To  give  them  less  deflection  than  is 
proper  will  make  the  car  ride  "crankily."  This  will  become 
more  apparent  os  the  speed  is  increased,  especially  in  the  rear 
eprings.    Having  found  the  happy  medium,  there  will  he  no 


Spring  Points 

Brought  Out  in  Paper  on  Spring  Design 
and  Discussion  Which  Followed 

Gleason — Speed  affects  front  spring  desertion 

Nothing  is  pained  by  using  a  narrow  spring 
Spring  design  determines  front  axle  drop 
Hess — Shock  is  produced  by  cumulative  impacts 
M c.Muhon— Deflection,  not  load,  determines  reaction 
ftitmney — Section  modulus  is  not  altered  by  heat  treat- 
ing 

Chassis  frame  rotates  about  the  front  axle 


room  for  argument  as  a  compromise  is  the  practical  solution. 

There  is  a  wide  difference  in  the  action  of  the  front  and 
rear  springs.  The  front  spring,  being  the  first  to  take  the 
shock,  has  not  only  to  meet  it,  DUt  to  carry  the  force  of  the 
entire  load,  driven  by  the  power  and  momentum  of  the  car. 
To  do  this  successfully  the  deflection  must  be  less  than  would 
otherwise  be  necessary.  When  the  rear  wheels  strike  the  ob- 
struction the  load  and  the  momentum  are  un  aid  to  the  spring 
itself. 

The  reaction  of  a  spring  is  determined  by  its  length  and  is 
approximately  uniform.  The  shape  of  the  spring  has  as  much 
to  do  with  its  reaction  as  anything.  With  excessive  camber 
the  reaction  will  be  sharpest,  while  a  flat  spring  will  be  lazy 
by  comparison.  Friction  between  the  plates,  the  type  of 
spring  and  its  proportions  all  have  their  effect.  The  amount 
of  deflection  will  fix  the  time  of  the  reaction,  but  the  speed 
at  which  the  spring  moves  will  be  fairly  constant.  If  one  had 
to  consider  only  the  reaction,  designing  a  suspension  would 
be  easy;  all  cars  could  be  treated  much  alike;  first  determin- 
ing the  ideal  reaction,  then  the  proper  dimension  of  spring  to 
get  this  result,  the  problem  would  be  solved.  But  what  is  sat- 
isfactory when  applied  to  one  car  may  be  disappointing  when 
applied  to  another.  If  the  spring  is  of  the  proper  dimension 
for  the  car,  and  working  at  tnc  proper  deflection,  the  reaction 
need  not  be  considered  seriously.  Its  chief  value  lies,  there- 
fore, in  determining  the  proper  spring  for  the  car. 

A  spring  in  action  will  deflect  each  way  from  the  carrying 
point  the  same  distance  it  has  deflected  from  its  normal  posi- 
tion to  that  point,  plus  an  additional  amount  for  "slam  un- 
der extreme  conditions.  The  cantilever  spring  seems  to  be  an 
exception  to  this  rule,  in  that  it  almost  never  takes  any  slam. 


Googl 


June  2i,  19ii 


THE  AUTOMOBILE 


1119 


The  other  types  of  spring  will  take  a  slam  in  greater  or  less 
degree  according  to  their  type;  the  half  elliptic  tKe  least,  the 
platform  slightly  more,  the  three-quarter  elliptic  still  more, 
and  the  elliptic  the  largest  amount.  It  will  thus  be  seen  that 
for  a  given  deflection  a  car  can  be  hung  lower  on  cantilever 
springs  than  on  any  other  type.  With  other  types  additional 
clearance  must  be  provided  according  to  their  characteristics. 

A  spring  is  at  its  best  when  it  is  horizontal  and  the  master 
plate  is  straight.  It  will  take  the  shocks  of  the  road  better, 
will  be  found  steadier,  its  action  will  be  lazier,  and  the  car 
will  pitch  less.  My  experience  is  that  it  will  have  slightly 
greater  capacity  when  being  deflected  beyond  a  straight  live 
than  when  deflected  to  that  line. 

Nothing  is  gained  by  using  a  narrow  spring.  Within  rea- 
sonable limits  the  wider  the  spring  the  more  steadily  and 
more  satisfactorily  the  car  will  take  the  road.  Piling  up  the 
number  of  plates  to  get  the  required  capacity  is  expensive.  A 
spring  of  this  type  seldom  maintains  the  full  capacity  of  each 
individual  plate.  A  simple  rule  can  be  depended  upon  to  give 
good  results.  Where  the  spring  is  thicker  at  the  thickest 
point  than  it  is  wide,  it  is  desirable  as  well  as  economical  to 
increase  the  width  and  reduce  the  thickness. 

It  is  essential  for  best  results  to  maintain  a  proportional 
deflection  between  the  front  and  rear  springs.  If  the  deflec- 
tion of  the  front  spring  is  proportionally  too  great,  it  will 
affect  adversely  the  riding  of  the  whole  car.  If  the  deflection 
of  the  front  spring  is  proportionally  too  small,  while  the  effect 
will  not  be  so  noticeable  as  in  the  other  case,  the  suspension 
as  a  whole  will  not  measure  up  to  what  one  has  a  right  to 
expect.  As  between  the  two  extremes,  however,  it  will  be 
found  better  to  hold  the  spring  below  the  ideal  deflection 
rather  than  above.  This  will  be  especially  true  if  any  consid- 
erable speed  is  to  be  made.  As  the  weight  it  is  to  carry  de- 
termines the  proper  deflection  of  the  rear  spring,  and  the  de- 
flection of  the  front  spring  should  be  determined  from  the  de- 
flection of  the  rear  spring,  the  rear  suspension  should  be  laid 
out  first.    Having  reached  this  far,  the  rest  will  be  easy. 

It  may  not  be  out  of  place  to  call  attention  to  a  common 
practice.  The  spring  suspension  is  seldom  considered  before 
the  axle  and  the  frame  have  been  selected.  While  it  is  pos- 
sible to  make  a  spring  that  will  fit  into  almost  any  place 
within  reason,  it  often  happens  that  to  do  so  means  reducing 
its  efficiency,  and  added  cost  which  could  have  been  avoided 
easily  if  the  spring  had  been  considered  first.  What  is  desir- 
able in  the  way  of  drop  of  the  front  axle  and  the  shape  of 
frame  is  determined  from  the  spring.  A  slight  modification 
for  the  purpose  of  improving  the  suspension  is  usually  en- 
tirely feasible  if  considered  in  time.  What  might  appear  to 
be  very  minor  changes  in  either  the  openings  or  dimensions 
may  mark  the  difference  between  an  excellent  suspension  on 
the  one  hand  and  an  ordinary  or  indifferent  one  on  the  other. 

Before  the  general  discussion  of  Mr.  Gleason's  paper  on 
spring  design  was  opened,  Henry  Hess,  president  of  the  Hess 
Steel  Co.,  was  given  an  opportunity  to  speak  regarding  some 
new  spring  designs  which  he  has  found  to  be  very  practical. 
They  are  not  theories,  he  said,  but  actual  tried-out  construc- 
tions. He  has  long  been  investigating  spring  design  and 
has  had  ideals  of  what  a  spring  should  be,  gained  through 
experience  as  a  rider  in  cars.  The  desirable  things  in  u 
spring  in  Mr.  Hess'  mind  are  that  it  should  be  exceedingly 
responsive  to  very  small  shock,  and  that  it  have  the  maxi- 
mum amount  of  allowable  deflection  under  load.     It  should 
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have  the  maximum  length  at  maximum  load  and  minimum 
length  at  zero  load. 

The  main  point  Mr.  Hess  sought  to  establish  was  that  a 
spring  should  be  designed  to  produce  no  shock.  Shock,  ho 
explained,  is  due  to  a  second  vibration  coming  on  at  the 
apex  of  the  previous  wave,  thereby  having  a  cumulative  ef- 
fect. That  spring  is  best  which  has  such  a  characteristic 
that  there  is  only  a  single  vibration.  In  Mr.  Hess'  opinion, 
the  cantilever  comes  closest  to  the  ideal  in  this  respect. 

Mr.  Hess  had  a  model  apparatus  with  a  rotating  element 
fitted  with  blocks  to  give  the  unevenness  of  a  road  surface. 
On  this  a  wheel  revolved  and  a  lever  connected  to  it  repre- 
sented the  chassis.  Pointer  connection  with  this  part  gave  a 
means  of  tracing  on  a  drum  one  curve  showing  the  motion  of 
the  axle  and  another  tracing  the  action  of  the  spring.  This 
apparatus  is  used  to  show  the  results  attained  with  various 
types  of  spring,  models  of  them  to  proper  scale  being  used. 

Mr.  Hess  showed  two  new  forms  of  springs,  one  known 
as  the  Schwarz  and  the  other  he  calls  the  cam  single-leaf 
type.  In  comparing  these  designs  with  other  more  conven- 
tional forms,  he  stated  that  for  a  similar  carrying  capacity 
and  action,  the  Schwarz  saves  20  per  cent,  on  either  heavy 
cars  or  light  ones,  while  the  single-leaf  is  lighter  in  a  ratio 
of  3  to  1. 

Deflection  Determines  Reaction 

In  the  general  spring  discussion  following  the  paper  and 
Mr.  Hess'  talk,  there  was  considerable  divergence  of  opinion 
among  those  taking  part,  and  it  is  evident  that  interest  in 
springs  is  not  waning. 

H.  K.  McMahon,  Standard  Steel  Spring  Co.,  wrote  in  criti- 
cism of  the  paper,  saying  that  while  it  is  entitled  spring  de- 
sign, he  could  see  no  aids  in  that  direction  in  it.  He  took 
exception  to  one  statement  to  the  effect  that  the  reaction  is 
determined  by  the  load  placed  upon  the  spring.  He  thinks 
that  reaction  is  determined  by  the  deflection  and  not  by  the 
load.  The  reason  advanced  for  the  less  throw  of  the  load 
with  a  cantilever  spring  is  that  the  deflection  under  static 
load  is  usually  100  to  150  per  cent,  greater  than  with  other 
types. 

M.  J.  Rumncy,  manager  Detroit  Steel  Products  Co.,  does 
not  think  that  the  capacity  of  a  spring  varies  with  its  heat 
treatment.  The  modulus  of  the  section  is  unaffected  by  the 
treatment.  As  regards  the  position  of  the  axle  clips  he  re- 
gards the  rear  end  of  a  chassis  as  pivoting  about  the  front 
axle  and  that  the  rear  end  of  the  frame  rises  and  falls  in  art- 
arc  of  a  circle  having  the  front  axle  for  its  center.  This  being 
the  case  the  axle  clip  should  be  forward  of  the  center  in  pro- 
portion to  the  wheelbasc  of  the  car. 
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Mitchell  Brings  Out  Eight  and  Six 


3  by  5  1-8  Eight  Motor  Fits  into  Chassis 
with  Little  Change — Six  Motor 
Is  Only  3  1-2  by  5 


Above— End  view  of  V  motor 
uaad  In  th«  eight-cylinder  Mitchell 
for  1916 

Right — Right  side  of  motor  which 
!•  •lightly  over  33  Inchei  In  length 
and  22  3-4  Inchei  wide 
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FOR  1916  the  Mitchell-Lewis  Motor  Co.,  Racine.  Wis., 
has  brought  out  an  eight-cylinder  model  selling  at 
91,450  in  two  or  five-passenger  form  and  also  a  six- 
cylinder  car — the  Six  of  16 — marking  the  invasion  of  the 
field  of  lighter  and  lower-priced  sixes.  As  reported  in  The 
Automobile  for  June  3,  the  new  six  sells  for  $1,250,  or  $335 
less  than  the  lowest-priced  Mitchell  six  of  1915,  and  the  same 
price  as  the  1915  four.  The  eight-cylinder  model  shows  noth- 
ing foreign  to  former  design  insofar  as  the  body  and  running 
gear  are  concerned,  the  new  motor  fitting  into  the  chassis 
with  but  little  change. 

The  Eight -Cylinder 

Taking  up  the  eight-cylinder  model,  the  3  by  5  1-8-inch 
engine  consists  of  two  blocks  of  four  cylinders  each  set  at 
90  degrees  in  a  staggered  position.  The  crankshaft  is  a 
three-bearing  construction  with  side  by  side  connecting-rods 
and  cooling  is  by  thermo-syphon.  The  clutch  is  a  stamp  steel 
cone  while  the  remainder  of  the  transmission  system  is  made 
up  of  three-speed  amidships  gearset,  a  single-universal  pro- 
peller shaft  and  floating  rear  axle.  A  Westinghouse  crank- 
ing, lighting  and  ignition  system  is  used.  Wheelbase  of  the 
car  is  116  inches  and  it  is  fitted  with  34  by  4-inch  tires, 
non-skid  in  the  rear. 

In  adopting  the  eight-cylinder  motor,  the  Mitchell  company 
has  not  changed  the  hood  length  because  the  overall  length 
of  the  motor  is  slightly  over  33  inches.  The  width  is  22  3-4 
inches.  In  the  Mitchell  motor  the  cylinder  blocks  are  bolted 
to  an  aluminum  crankcase  which  is  split  horizontally  into 


two  parts,  the  lower  serving  as  an  oil  pan  and  the  upper  as 
the  crankshaft  support.  The  top  of  the  crankcase  between 
the  cylinder  blocks  is  provided  with  a  removal  plate  which 
gives  access  to  the  camshaft,  which  lies  directly  above  the 
crankshaft.  Also  between  the  cylinder  blocks  is  the  car- 
bureter which  feeds  by  side  outlets  through  a  hot-water 
jacketed  manifold.  The  exhaust  manifolds  also  are  in  the 
V  and  are  bolted  to  the  cylinder  castings. 

Valves  Are  Large 

The  L-head  cylinders  have  extended  base  flanges  which 
carry  the  push  rod  operated  by  an  internal  camshaft  with 
eight  cams,  each  one  operating  two  opposite  rods.  The  valve 
mechanism  is  inclosed  by  cover  plates  and  provision  is  made 
for  oiling  these  parts  by  means  of  oil  vapor  from  the  crank- 
case. The  valves  are  1  11-16  inch  in  diameter  and  have  a 
clear  opening  of  1  1-2  inch  which  is  one-half  the  cylinder 
bore.  The  use  of  these  comparatively  large  valves  perhaps 
is  contributory  to  the  high  power  development  claimed  for 
this  motor. 

A  feature  of  simplicity  of  the  motor  is  the  use  of  but  three 
timing  gears.  The  timing  set  is  composed  of  a  gear  on  the 
crankshaft,  one  on  the  camshaft  and  one  on  the  generator 
shaft.  These  cars  run  in  a  bath  of  oil  supplied  by  a  feed 
from  the  oil  pump  and  are  readily  accessible  on  removal  of 
the  front  cover  plate. 

In  order  to  lighten  the  pistons  and  at  the  same  time  to 
prevent  smoking  of  the  motor,  the  pistons  have  drilled  skirts 
which  permits  the  excess  oil  to  drain  back  into  the  crankcase. 
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The  cooling  water  is  made  to  pass  entirely  around  each 
cylinder  and  around  the  valve  seats.  Baffles  are  used  so  that 
the  water,  as  it  enters  the  jacket,  is  discharged  against  the 
interior  of  the  valve  seats.  There  are  large  inlet  and  outlet 
passages  the  former  being  in  the  center  of  each  block.  The 
outlet  is  by  means  of  the  jacketed  inlet  manifold  so  that  there 
is  but  one  passage  to  the  radiator.  Cooling  is  assisted  by 
a  four-blade  fan,  gear-operated  from  the  front  end. 

In  the  lubrication,  oil  is  forced  from  a  reservoir  in  the 
crankcase  to  the  main  bearings,  by  means  of  direct  leads 
and  the  crankshaft  is  drilled  so  that  a  portion  of  the  oil 
makes  its  way  to  the  rod  bearings  and  the  excess  which 
drops  from  the  rods  is  used  for  cylinder  and  piston  oiling. 
The  timing  gears  and  camshaft  are  fed  by  direct  leads.  Each 
cylinder  block  has  a  breather  opening  between  the  second 
and  third  cylinders. 

The  carbureter,  which  is  a  Rayneld,  is  fed  from  a  Stewart 
vacuum  tank  and  ignition  is  by  the  Westinghouse  interrupter 
and  distributer  mounted  on  the  generator  which  is  driven 
directly  from  the  crankshaft. 

The  motor  is  suspended  at  three  points,  the  two  at  the 
rear  being  formed  by  extensions  of  the  crankcase.  Immedi- 
ately behind  is  a  universal.  The  clutch  is  a  cone  type  with 
visible  spring  adjustments  and  drives  a  three-speed  gear set 
which  uses  a  square  shaft  for  the  sliding  pinion.  The  front 
end  of  the  main  shaft  is  mounted  on  a  roller  bearing  and  the 
rear  end  on  a  ball  type  with  the  countershaft  operating  on 
roller  bearings. 

Driveshaft  in  Torque  Tube 

The  drive  from  the  gearset  is  by  a  shaft  inclosed  in  a 
torsion  tube,  a  construction  which  is  not  new  to  Mitchell  cars. 
The  rear  axle  is  a  floating  design  with  straight  bevel  gears 
affording  a  ratio  of  4  to  1.  The  differential  and  wheel  bear- 
ings are  rollers. 

Spring  suspension  in  the  eight  differs  from  that  in  the  new 
six-cylinder  car  in  that,  instead  of  the  cantilever  springs  used 
on  the  six,  three-quarter  elliptic  rear  springs  are  fitted.  In 
order  to  lower  the  center  of  gravity  and  thus  minimize 
skidding,  the  springs  are  slung  under  the  axle.  The  brakes 
are  external  and  internal  and  operate  on  14  by  2  inch  drums. 

In  the  steering  mechanism  an  item  of  easy  maintenance  is 
offered  by  the  use  of  a  full  gear  instead  of  a  sector  in  com- 
bination with  the  worm.  This  provides  four  positions  of  the 
gear  and  thus  affords  four  renewals  of  the  wearing  services. 

The  characteristic  wedge  shaped  frame  of  channel  section 
with  exceptionally  wide  gussets  is  continued  in  the  eight 
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giving  a  somewhat  heavier  frame  than  the  lattice  work 
construction  employed  in  the  new  gix. 

Turning  to  the  new  six,  the  engine  is  smaller  than  the 
smallest  1915  six  from  the  Racine  factory,  being  3  1-2  by  5 
inches  against  4  by  5  1-2  for  1915.  Wheelbase  is  125  inches 
which  is  2  3-4  inches  less  than  the  1915  six  and  the  car  is 
appreciably  lighter  than  its  predecessor. 

Nevertheless  the  Six  of  16  is  not  a  little  six  in  any  sense  of 
the  word  unless  it  be  perhaps  in  the  matter  of  fuel  economy 
and  ease  of  handling.  An  hour  at  the  wheel  of  the  new  car 
sufficed  to  show  that  in  the  matter  of  power  and  getaway  the 
smaller  motor  left  nothing  to  be  desired. 

There  is  one  feature  of  Engineer  Bates'  new  design  which 
is  worthy  of  special  mention  and  this  is  the  vastly  improved 
riding  quality.  Whether  or  not  this  can  be  credited  chiefly  to 
the  new  design  of  cantilever  rear  springs  or  to  the  general 
balance  of  the  car  as  a  whole,  has  not  been  determined.  In 
any  event,  there  is  a  noticeable  lack  of  throw. 

Accessibility  a  Feature 

A  striking  improvement  is  extreme  accessibility  of  all  parts 
of  the  chassis.  The  designer  has  gone  a  step  beyond  anyone 
else  in  the  field  in  making  the  whole  chassis  completely  get- 
atable  from  above  with  the  touring  car  body  in  place.  This  is 
accomplished  by  arranging  for  the  very  quick  and  easy  re- 
moval of  the  floorboard — a  point  which  could  be  well  improved 
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in  many  nWtriis,  but  farther  thr  portion  of  the  body  under 
the  seats  consists  of  simply  a  lattice  work,  which  ran  be 
lifted  out  alien  the  rent  itt  removed,  thus  exposing  the  entire 
chassis  back  of  the  dash  with  the  exewptum  of  the  strip*  im- 
mediately below  the  forward  part  of  the  seat  frame  and  the 
scat  bark.  To  provide  apace  for  the  tool*,  which  in  rtmven- 
t tonal  designs  are  carried  under  the  front  aeat.  a  steel  tool 
Ihix  in  filial  under  th*  bond,  between  the  frame  ami  the  left 
Hide  of  the  motor,  ao  that  all  the  tools  needed  for  work  on  the 
motor  are  normally  at  hand.  Unusually  ample  pocket  space 
la  provided  in  the  doors,  so  that  smaller  tools  and  fitment* 
may  be  carried  there.  The  Jiffy  curtains  are  taken  care  of 
by  having  them  roll  back  across  the  rear  of  the  top.  The  bat- 
tery which  is  carried  within  the  frame,  just  back  of  the  dash, 
is  accessible  by  removing  the  forward  floor  turn  id. 

Car  IM  Poand.  Lighter 

A  rather  surprising  reduction  of  weight,  amounting  to 
some  400  pounds,  hat  been  accomplished  by  cutting  down  tho 
insNk  of  a  number  of  unit*  by  better  design  without  decreas- 
ing their  strength.  For  instance,  the  wmewhal  mas*ive 
frame  construction  » Inch  has  characterized  Mitchell  cars 
recently,  ha*  been  greatly  lightened 

The  S  1-2  by  h  motor  in  a  high-speed  type  and  with  this 
Mid  in  view,  special  efforts  have  been  taken  as  to  balancing 
and  lightening  the  reciprocating  part*.  The  piston*  are 
drilled  to  decrease  weight  and  are  provided  with  rings  in  the 
two  lower  grooves  which  are  made  up  of  four  steel  rings  to 
eliminate  his*  of  compression.  The  top  ring  is  of  the  con 
vuntional  iron  construction.  Small  hole*  drilled  through  the 
machine  oil  groove*  around  the  piston 
allow  the  surplus  oil  to  flow  bark  into  the 
crankcasc. 

Cylinders  are  L-head,  block  cut  and 
integral  with  the  crankcasc,  to  give  rigid- 
ity to  the  motor  and  reduce  the  vibration. 
The  cylinder  bead  ts  a  one-piece  casting 
secured  by  three  rows  of  bolts  and  a  leak- 
proof  At  is  assured  by  the  use  of  a  one- 
piece,  copper -a  slienton  gasket.  The  cylin- 
der heads  can  be  removed  without  disturb* 
ing  any  other  part  of  the  engine.  The 
crankcasv,  a  barrel  type,  baring  the  lower 
half  formed  by  a  light,  *eamle«",  steel 
Uamplng,  divided  inlo  two  compartment*, 
the  upper  fitted  with  overflow  open- 
ings, mid  I  roughed  f»r  the  rannert  ittg-rod 
spoons,  the  lower  comprising  the  oil  reser- 
voir. 

The  three  bearing  crankshaft  is  offset 
1-2  inch  frnm  the  center  of  the  cylinder**. 

The  gears  which  drive  the  camshaft  and  ing  ramntiap 

distributer  and  tire  pump  are  incloaed  in     «*tr  <y«n*er  block 


a  housing  which  is  a  part 
« f  the  crankcasc.  Gear*  are 
lubricated  by  a  separate  oil 
lead  and  have  helical  teeth. 
The  lubrication  is  a  combi- 
nation of  circulating  and 
splash,  the  circulation  being 
maintained  by  a  plunger 
pump  operated  by  camshaft 
eccentric.  A  small  quantity 
of  oil  is  carried  to  the 
clutch  bearing.  A  unique 
idea  is  carried  out  in  the 
oil  indicator.  In  place  of 
tho  usual  sight  feed  on  the 
dash  a  plunger  type  oper- 
ated by  the  oil  pressure  ia 

id  malor  oeiMratse  mouni.sa  consisting  of  •  Small 

rod  protruding  from  the  dash,  proportionately  to  the  pres- 
sure of  the  oil  in  circulation.  In  addition  an  oil  lever  in- 
dU-aiiir  is  provided  on  the  crankcaee.  Push  rods  and  vnlvu 
stems  are  supplied  with  an  oil  vapor  through  breather  open- 
ings into  the  crankcase. 

Another  unusual  bit  of  design  is  In  the  combination  of  fan 
and  water  pump.  At  the  front  of  the  motor,  instead  of 
mounting  the  centrifugal  pump  on  a  lay  shaft*  it  is  mounted 
on  the  fan  shaft  where  it  is  driven  by  the  endless  fabric  fan 
Wit.  Adjustment  is  provided  by  a  wing  nut  which  swings 
the  entire  fan  and  pump  assembly.  The  integral  fan  and 
pump  brackets  also  forms  the  outlet  for  the  water  pump, 
thus  simplifying  the  construct  ion  to  a  point  where  only  one 
ho**  connection  to  the  pump  is  necessary.  The  waterjacket* 
have  been  extended  down  so  that  they  have  extra  capacity 
around  the  exhaust  valve  seats. 

Ignition  is  by  storage  battery  with  an  automatic  circuit 
breaker  and  distributer  of  the  single-unit  type  driven  through, 
worm  gear  from  the  timing  gears  of  the  motor.  The  high, 
tension  wires  to  the  plugs  are  carried  by  a  special  supporting 
blMssfl  which  prevents  chafing  and  leaking. 

Stewart  Vacuum  Fuel  Teed 

The  Rayheld  carbureter  is  on  the  right  and  the  intake) 
manifold  is  cast  inside  of  the  cylinders,  and  passes  between 
the  middle  cylinders  from  the  carbureter  on  one  side  to  the 
valves  on  the  other.  Fuel  is  supplied  from  a  tank  at  the 
rear  by  the  Stewart  vacuum  system.  Within  the  flywheel 
is  a  cone  clutch  comprising  a  stamped  stwl  spider  f  acvri  with 
chrnmo  leather,  and  having  auxiliary  springs.  Adjustment 


H»i  one  cover  piste   rom«-w»d  and 
04  i0fmi«*.  dlotrlbolar.     Nwt  feet  sir  IMako  roe  cartiwretar  asoslng 
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shackles  allowing1  free  play  for  the 
spring  action.  Bushings  arc  provided 
for  the  eye  bolta. 

Mitchell  bodies  for  1914  are  of  the 
smooth,  boatline  type  a»  may  be  seen 
fiom  the  accompanying  illustration.  A 
feature  ii  tho  mount  inn  of  the  headlight* 
directly  on  the  sides  of  the  radiator.  In- 
strument board  equipment  include*  a 
priming  device,  410-mile  speedometer,  oil 
gauge,  lighting  and  ignition  switches, 
horn  button  and  instrument  hoard  lamp, 
the  latter  being  provided  with  an  exten- 
sion cord  permitting  it  to  be  uaed  as  a 
portable  inspection  light.  Both  six  and 
eight  are  fitted  with  34  by  4  lire*,  non- 
skid  in  the  rear,  on  demountable  rims, 
with  one  spare  rim. 

Headlight  dimmers  are  provided  by  a 
series  parallel  arrangement  of  the  lamps 
designed  to  meet  requirements  for  both 
city  and  country  driving.  Other  equip- 
ment includes  windshield,  one-man  top, 
power  lire  pump,  quirk-acting  side  cur- 
tains, robe  rail  and  foot  rail. 


Rcmy  Ignition 

for  Twelves 


Mitchell  i  ■     it-.  Sis  of  1«— wntch  telia  for  1 1.290 

it  fay  three  adjusting  nut*,  which  provide  correct  engagement. 

The  electric  system  comprises  a  combined  motor-generator 
driven  by  silent  chain  at  tha  front  and  of  th*  motor. 

The  three  speed  gear  set,  considerably  improved,  has  been 
decreased  in  both  size  and  weight  without  decreasing  otthcr 
the  sis*  or  strength  of  the  gears  and  shafts.  Instead  of  a  jaw 
clutch  on  direct  a*  in  earlier  designs,  an  internal  gear  cou- 
pling is  employed  and  the  shafts  are  otherwise  shortened  so 
that  the  gearbox  ia  4  inches  shorter  than  in  the  11H5  car,  At 
the  same  time  the  throw  of  the  lever  has  been  shortened  and 
the  latter  is  set  well  to  the  front  so  that  it  does  not  interfere 
with  entering  or  leaving1  the  forward  compartment.  The 
power  transmission  system  is  called  by  the  Mitchell  people 
the  two-unit,  three-point  au  sponsion,  one  unit  being  the  engine 
and  clutch,  and  the  other,  the  gee  met  and  rear  axle  Between 
the  clutch  and  gearset  is  interposed  a  universal,  and  the  gear- 
box ii  mounted  on  the  front  end  of  tha  tarsiun  tube  and  sup- 
ported by  trunnions  from  the  mam  cross  member  of  the 
frame. 

Propcllrr  Shaft  Is  Hollow 

Another  method  hy  which  excess  weight  has  been  elimi- 
nated without  sacrificing  strength  is  in  the  propeller  shaft. 
It  is  hollow  and  of  chrome-vanadium  steel.  Final  drive  is  by 
pinion  and  gear  and  a  special  feature  is  a  bearing  behind 
the  driving  pinion.  The  gear  ratio  is  4.07  to  1  on  direct.  The 
floating  axle  drive  shafts  have  splined  shafts,  the  load  Wing 
carried  on  steel  tubes  riveted  to  the  malleable  center  housing. 
Roller  bearings  are  provided  throughout. 

Brakes  are  internal  expanding  and  external  contracting. 
The  brake  cross  shafts  are  hollow  to  cut  down  weight.  The 
drum*  are  14  inches  In  diameter  and  turnbuckle  adjusters 
located  conveniently  permit  of  taking  up  any  wear, 

Cantilevers  Overly  Mounted 

It  is  in  the  springing  that  there  has  been  a  particular 
achievement.  The  cantilever  rear  springs  are  mounted 
directly  under  the  frame  aid*  members  and  attach  to  the  seats 
by  double  spring  bolta,  spring  seals  turning  on  the  axle 
housing--    The  forward  ends  fasten  to  the  side  frame  by 


lu  order  to  provide  positive  ignition 
for  twelve  cylinder  motors,  the  Rerny 
Electric  Co.,  has  brought  out  a  timer-distributor  unit  which 
has  two  breaker  boxes  in  one.  operated  by  a  sing'e  hexagonal 
cam  as  illustrated  below 


E*te*Jor  vie*  of  the  new  battery  ignition  system  for  twefve- 
cyilnOer  eara  manufactured  by  ths  Rem?  Electric  Ct>  ,  Andersen, 
ind..  ugecfcs*  with  s  view  of  if  ■  breaker  be*,  Instead  ef  i  ilng  ■ 
cam  with  tha  ieni  number  of  point*  as  sparta  required,  a  hexagon* 
cans  Is  weed  and  the  twefve  seer-he  are  obtained  by  fitting  two 
b-raaher*.  one  en  cither  aide  cf  it.  either  manual  e*  automatic 
•par*,  aenranee  or  both  are  possible  with  this  distributer 
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EH1TOR  Tml  Altu»«»llJ[:— r.n  you  refer  u*  to  any  in. 
formaline.,  either  in  Imnk  form  or  in  tht  rulumns  of 
Tilt:  Al  tiimohiuc,  dealing  with  the  uV»igii  of  auto- 
nuJiili'  radiators  and  cooling  funs? 

What  we  want  1*  uimething  which  will  in»»»r  the  iiuns- 
tmn  of  radiator  area  required  for  a  4  inch  bore,  S  1  -i 
stroke,  and  the  mut»r  running  at  a  now!  nf  Knil  r.p.m. 
2    What  if  the  most  efficient  angle  of  the  fan  blade? 
N.  V.  C.  K-  E.  Hcdi. 

The  size  of  the  radiator  cannot  be  calculated  exactly  by 
formula-  an  there  are  ho  many  condition.  which  enter  int.. 
the  problem  that  it  cannot  really  be  reduced  to  any  definite 
standpoint  and  therefore  ha.  always  been  solved  by  a  trial- 
and-crror  process.  It  may  be  taken  a*  a  general  rule,  how- 
ever, that  one-third  of  the  heat  units  in  the  gasoline  con 
sumcd  in  the  cylinder  in  given  off  through  the  cooling  water 
If.  fur  instance,  a  quantity  of  fuel  containing  15.000  B.t  u 
wore  consumed  In  the  cylinder  in  a  unit  of  time  Uion  the 
radiotor  would  probably  have  to  handle  a  sufficient  quantity 
of  water  to  remove  [i.ouu  B.t.u.  In  the  name  length  of  time 
from  the  waterjacket. 

Measured  in  B-I.u- 

The  cooling  effect  of  a  certain  quantity  of  water  is  directly 
measured  in  B  tu  and,  roughly,  may  be  stated  at  follow.: 

radiator  in  1  minute,  and  the  difference  in  temperature  be- 
tween the  water  a*  It  eaters  and  aa  it  leaves  the  radiator  in 
T,  the  number  of  B,t.u  given  up  by  that  water  is  equal  to 
V.T.    It  will  be  thus  aean  that  there  are  two  variables,  the 

ference  in  temperature  on  entering  and  leaving.  The  amoun: 
of  water  will  depend  upon  the  capacity  of  the  radiator  in 
the  first  place  and  the  capacity  of  the  pump,  or  circulating 
medium,  in  the  second  place.  The  temperature  in  and  out. 
will  depend  upon  Ike  arrangement  of  the  cooling  area,  the 
amount  of  exposed  surface,  the  conductivity  of  the  radiator 
metal,  the  difference  in  temperature  between  the  water  and 
the  exterior  air,  the  efficiency  of  the  fan  and  a  multitude  of 
other  less  important  factor*,  Therefore,  consiilerlng  the  large 
number  of  variable!  which  enter  into  the  problem  of  radla. 
tor  dciign.  it  will  be  teen  that  the  moel  economical  method 
of  handling  the  problem  is  to  place  a  radiator  on  the  car 
that  will  handle  Ihe  water  safely  under  Ihe  worst  possible 
<-anditi<in«  of  high  atMospherlc  temperature  and  extended 
/jw  gear  travel. 

Theoretical  Blaale  Aagle  Imprsctical 

J — There  I.  no  >uch  thing  as  the  most  cDVnrnt  angle  of  » 
fun  blade,  every  different  speed  of  the  cur.  every  different 
vsr.ation  of  the  velocity  of  Ihe  wind  of  the  .peed  of  the 
muter  and  diemcler  of  (he  fan  itself,  would  make  Ihe  the- 
rctiral  pitch  undergo  wide  change*.  As  stated  by  one  author- 
ity, it  i.  imporsible  to  give  any  general  rules  or  formu'jr 
coverirg  the  proportions  of  parts  of  fans  and  blowers.  There 
sr.    „u  lc».  than   fourteen   variables  involved  in  the  con 


iu,.J  operation  of  a  far.,  a  .light  change  in  on*  liru- 
widc  variations  in  the  pe-formance  Tlierefore  the 
of  a  new  fan  is  largely  a  matter  of  experimentation 
a  compromise  design  is  finally  i 


Editor  Tnr  AtmiMiiniuc:—]  am  running  a  1 
and  the  coupling  between  the  clutch  and  transmission  is 
noisy    Could  you  !ell  me  of  «  coupling  which  I  could  uasi  heiv 
to  eliminate  this  and  what  it  would  cost? 

Lawrence.  Ma^<  C   K,  C. 

—The  clutch  to  liansmlssion  couplings  on  the  model  1U 
Buick  consi.ts  of  an  Oldham  coupling  ring  inserted  between 
the  clutch  .tswve  and  the  forward  end  of  the  Rear  miuare 
shaft.    Thi.  coupling  .s  made  in  three  pieces;  including  the 


ward  end  of  the  clutch  gear  There  are  therefore  two  places 
where  wear  can  occur  and  result  in  noiMy  action:  First,  at 
the  lugs  of  the  Oldham  ring  and  second,  on  the  miuars*  sides 
of  the  male  coupling.  You  should  look  at  both  the**  points 
and  measure  the  c  tarance.  If  the  clearance  is  too  great  new 
pieces  shou'd  be  secured  to  fit- 

Clincher  and  Q.  D.  Tina  Are  Sane  Size 

Editor  Tltt  AlliiMoaiuc— What  la  the  difference  in  size 
of  tires  of  the  clincher  and  clincher  <J.  D.  types,  or  why  ia  tt 
that  a  clincher  tire  will  not  fit  the  same  rim  that  a  clincher 
Q.  D.  of  a  given  sixe  will  fit? 

2-Whal  Is  the  proper  way  so  align  the  wheel,  of  an  auto- 
mobile? 

^ — What  are  the  proper  positions  in  angular  measurement 
relative  to  the  centers  for  the  opening  and  closing  of  the  in- 
let and  exhaust  valves  of  the  eight-cylinder  V-type  enfrlne? 

4 — How  may  one  determine  the  position  of  the  armature  of 
a  magneto  al  which  the  contact  breaker  in  the  primary 
should  open  to  give  the  spark  of  greatest  intensity? 

Ancon,  C.  '£.  Auxk  Edwards. 

— The  difference  between  the  clincher  and  th«  Ij.  P.  clincher 
type  is  not  one  of  sixe,  but  rather  of  liead  construction.  The 
bead  of  the  regulation  clincher  tire  is  soft  and  made  to 
.tretch  over  the  rim.  whereas,  in  the  Q.  ».  design,  the  l»«d 
does  net  have  lo  .tretch  over  the  run,  and  hence  can  tie  made 
stiffer. 

i— The  pro|ier  method  to  align  the  wheels  of  an  automo 
bile  is  shosm  in  the  accompanying  illustrations.  Fig.  1  At 
Ihe  same  di-lanre  above  the  ground  as  the  renter  of  the  hub 
tho  measurement  is  taken  arrosi  the  width  of  the  spread  of 
the  two  front  wheels  from  the  inner  side  of  the  rims  of  each 
When  this  measurement  has  been  carefully  .hecked  the  wheels 
are  rotated  to  different  positxm.  and  measurements  taken  at 
the  same  height  They  should  always  be  the  same.  When 
the  wheels  have  been  found  lo  iv  true,  as  far  as  Uii,  measure- 
ment is  concerned,  similar  measurements  are  made  at  the 
rear  of  the  wheel  The  distance  across  the  wheels  at  the 
rear  will  he  .lightly  larger  than  In  front  on  account  of  the 
-"-  allowed    Thi,  amounts  to  1-4  inch  a.  ,  rule. 
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3 —  The  valve  timing*  of  all  the  eight-cylinder  engines 
differ,  no  plated  rule  being  followed.  An  example,  however, 
may  be  given  in  the  case  of  the  Cadillac  eight,  the  timing  of 
this  motor  being  a>  follows  Inlel  opens  at  top  center  and 
closes  441  degrees  411  minuter  pa«t  lower  center,  elhaukt  opens 
4l!  degrees  40  minutes  Define  lower  renter  and  closes  ot  top 
center. 

4-  All  the  magneto  manufacturer,  have  inst, 
covering  their  own  type  which  give 
how  the  armature  selling  should  lie 
directions  can  lie  gneii.  the  make  and  mule  I  of  the  i 
must  be  known. 

Either  Gasoline  or  (Gasolene  Is  Correct 

Editor  The  ArToMt'BIU!: — Why  is  there  a  difference  tn  the 
spelling  of  the  word  gasoline?  We  have  seen  it  spelled  gaiei- 
line  and  gasolene.    Which  Is  correct? 

Lake  Mills.  Wis.  '.  ' 

-Either  gusolinc  or  gasolene  is  correct.  The  suffix  ine, 
means  pertaining  to,  while  chemists  have  more  or  less  agTeed 
upon  the  use  of  ene,  as  a  substitute  for  ane  in  speaking  of 
members  of  the  hydro-carbon  series,  Hence,  while  the  spell- 
ing among  cheml*l>  may  be  ene,  and  among  others,  ine,  they 
are  perfectly  interchangeable  and  either  is  correct 

Editor  TH1  AUTuMoaiix:-  I  have  a  1»14  Cocy  Junior 
engine,  four-cylinder  2  3-4  by  4.  with  a  7-B-inch  Mayer  car- 
bureter and  am  experiencing  much  trouble  with  same  ! 
received  this  car  In  the  winter  and  the  engine  worked  all 
right.  It  has  no  hot  air  connection  to  the  carbureter  and 
as  soon  as  the  warm  weather  arrived  1  began  to  have  trouble, 
making  it  necessary'  to  frequently  adjust  the  carbureter. 

The  engine  will  work  well  sometimes,  but  after  closing  the 
throttle  and  reducing  the  speed  to  10  or  12  miles,  on  reopen- 
ing the  throttle  the  engine  will  miss  and  fire  badly,  and  very 
often  I  must  change  the  gears  to  keep  from  stopping  entirely. 
Frequently  it  is  very  difficult  for  me  to  start  the  . 

,  the 

•  no  air  leak* 

Derry.  Pa.  A.  8.  AGZY, 

— You  can  probably  cure  thl»  trouble  by  taking  the  bottom 
part  of  the  carbureter  off  and  putting  a  httla  more  tension  on 
or  reducing  some  the  tension  on  the  spring.  This  is  accom- 
plished hy  pressing  the  spring  between  the  thumb  or  remov- 
ing part  of  a  coil  or  all  of  one  coil  from  it.    It  is  impossible 

but  it  is 


quite  certain  that  the  adjustment  can  be  obtained  by  manipU' 
lating  the  spring  one  way  or  the  other  by  giving  it  more 


Can  Fit  Magneto  to  Rambler 

Editor  TllK  At-roMc-mut: — Please  advise  me  if  a  Split- 
dorf  model  [J  magneto  or  Remy  model  S,  Model  T  or  R  L 
magneto  is  suitable  for  a  model  44  serial  number  20.277 
40  horsepower  Rambler. 

Norfolk,  Vn.  G*>i,  SMmi. 

— The  Splildorf  model  t>  magneto  or  any  other  of  the  four- 
cyllmler  type,  will  fire  thin  car.  On  the  Remy  the  model  S 
wuuld  >«•  the  most  suitable,  »»  we  believe  It  could  be  installed 
without  any  special  fitting.  The  model  T  and  R  L.  however, 
would  be  very  suitable  for  this  car  but  you  would  have  to 
have  fittings  made  to  accommodate  their  installation. 

Timing  of  the  Maxwell  Mercury  Model 

Editor  TitK  AtTostonitjc: — Kindly  give  mo  the  following 
information  on  the  1 1>  1 4  Maxwell  Mercury  roadster: 

1 -  Timing  in  degrees  of  the  inlet  and  exhaust  valves. 
2    Gear  ratio  on  high. 

:t — Explanation  of  the  oiling  system. 

4 —  The  bore  and  slroke. 

5—  Would  It  be  possible  for  me  to  get  an  instruction  took 
on  this  car? 

6—  Was  this  car  tuned  for  speed  and  how  fast  should  it  be 
when  in  perfect  shape? 

Poughkeepsie,  N.  Y.  LLOYD  C.  DECKia. 

—  1— The  motor  is  timed  as  follows:  Inlet  opens  15  de- 
grees past  upper  dead  center  and  closes  40  degree*  past  tower 
d«ad  center.  Exhaust  opens  40  degrees  before  lower  center 
and  closes  111  degrees  after  top  center.    See  Fig.  2. 

2-  Tho  ratio  of  this  car  on  high  gear  is  3.6  to  1.  This  is 
an  direct  drive. 

3 -  The  oiling  system  is  a  splash  design,  the  oil  being  kept 
to  a  definite  level  by  a  »U  nil  pipe  In  the  center  of  the  crank- 
cane.  The  pump  takes  the  oil  from  there  and  returns  it  to 
the  Unk.  The  same  pump  takes  tho  oil  from  the  tank  through 
the  sight  feed  oiler  and  by  gravity  it  runs  from  there  to  the 
front  of  the  crankcase  and  finds  its  level  in  the  standpipe. 
This  pump  docs  not  oil  the  clutch  compartment  and  it  is 
necessary  to  put  oil  in  the  clutch  compartment  from  time  to 
time.    The  disks  in  the  friction  clutch  should  run  in  a  bath 


of  oil  to  the  depth  of  3-4  Inch,  which  will  be  sufficient  to 
lubricate  all  parts  of  the  clutch  compartmunt- 
4— The  bore  of  this  motor  is  4.2ft  inches  and  the  stroke 

aim  4.2*. 


Fie   1  — Left    O'Sgrsm  HluM'itlog  ie»e  proper  way  to  alien  the  front  wrieeis  to  obtain  correct  tteerloe  a*4  prevtet  ilee  wear  en  tfce  tires. 
Flo  t-Hlgnl-Valvs  timing  oligr*.»i  et  t 
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the  partition  in  Uie  era 

lnK>.  all  inclosed  »i!hin  the  crankcase.    Tile  front  bearing  « 
lubricated  from  the  oil  pump,  while  the  center  and  rci 
li. »  me  lubncnted  entirely  by  splash.  suitable  oil 
holes  and  giuovct  being  provided  for  this  purpose. 

Oiling  the  Wri.lpln 

The  wriitpin  has 


5  The  Mas«ell  Motor  Sale!  Co,  Nev.cii.tlc,  Ind..  is  for- 
mardlng  an  instruction  book  dlreet. 

l> — This  car  wa>  tuned  for  speed  and  with  a  Strombcrg 
carbureter  using  a  sharp  rortle  will  develop  Ml  miles  an  hour 
when  in  perfect  condition. 

Imbrication  of  Old  Model  Pope-Hartford 

Editor  Title  AUTOMOWtx:— I  have  a  Pope-Hartford  1907 
or  1U09  model  which  gets  too  much  oil  in  cylinders  2  and  3. 
Can  you  publish  illustration*  of  the  oiling  systems  of  these 
two  models  and  suggest  to  me  how  to  remedy  the  trouble? 

WheeUm,  Minn.  0.  H  B. 

— Since  these  cars  were  made  all  improved  oiling  sy»t*m 
has  latait  installed  in  these  models.  This  is  a  matter  en- 
tirely pertaining  to  Uio  pistonf.  and  the  Hartford  Motor  Car 
Co..  which  la  handling  the  parts  and  repairs  for  this  car. 
statas  that  if  the  pistons  were  forwarded  to  th*m  they  could 
be  machined  to  the  latest  design  at  a  cost  of  J5  for  a  set  of 
four,  transportation  .  barge,  additional.  This  work  can  be 
done  and  pistons  returned  within  24  hoars  after  receipt  of 
same.  It  may  be  possible  on  account  of  the  service  that  these 
models  have  aocn.  that  the  cylinder*  are  worn.  They  could 
be  reground  and  slieclal  pistons  and  rings  made  which  would 
eliminate  the  trouble  you  are  experiencing,  although  of 
course  this  is  an  eipensire  proposition.  Tbe  com  of  rcbor- 
ing  of  cylinders,  making  new  pistons  and  rings  would  lie  *M> 
for  each  car  provided  that  tbey  are  four-cylinder  cars.  It 
would  reiiuire  about  one  week  for  thin  work. 

The  method  of  lubnratior.  on  these  cars  is  »«  follows:  In 
the  mode)  1.,  19IJ7.  a  seven-feed  sight-feed  mechanical  pump 
oiler  operated  by  a  belt  driven  from  the  camshaft  provides 
lubrscaltor.  for  Uie  cylinder*  and  main  engine  bearings,  cam- 
shaft front  bearing  anil  crankcase;  the  pipe  leading  to  the 


of  oil  for  crankcaee.  It  u  important  that  the  oiler  be  ad 
justed  to  feed,  so  that  one  drop  only  at  a  time  mill  show  ir 
Ihe  sight  feedi  A.  K.  I'.  H.  F.,  F  and  G.  to  earn  cylinder  and 
benring  except  the  center  bearing  which  .huutd  be  wide  open. 

The  supply  is  regulated  l.y  «re»,  on  top  of  the  oilet ,  by 
screwing  them  ilown  you  decreo-e  the  supply,  ar.d  by  -ere*, 
ing  them  up  you  increase  It.  The  sight  feed  on  the  dash 
will  show  the  quantity  of  oil  being  supplied  to  each  tube. 

The  main  crankshaft  t«  lubricated  at  both  front  and  renr 
bearings  by  feed,  from  the  me.  han.ral  oiler  and  in  addition 
by  splash,  witahle  rib.  being  cast  on  the  inside  of  IhiOi  ends 
of  crankcase?  for  this  purpose  The  center  bearing  is  also 
lubricated  by  ,pla,h  taking  the  drainage  from  both  side,  of 
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Waring  w.  the  piston  itself  and  is 
lubricated  (u,n\  an  annular  groove  rut  in  the  piston  juit 
aU.ve  Ihe  hole  made  for  Ihe  wnstpln  and  has  unliable  holes 
leading  to  Ihe  groove,  cut  on  the  ins  ide  of  th»  bearing  which 
d.-t.ibut*'  the  oil  their  er.tire  Ungth.  When  the  piston 
reaches  the  U>tt«im  nf  it*  stroke  this  groove  umtivcr*  a  corre- 
it  dins'  groove  in  the  wall  of  I  ho  cylinder  which  is  supplied 
with  oil  from  the  oil  pump  and,  as  the  entite  wall  of  the 
cylinder  is  also  covered  with  oil  from  the  splash  from  the 
cr»nkr»«e,  per-f^-t  lubrication  of  the  wrirtpin  in  assured. 

The  lower  cover  to  the  crankrusc,  which  is  merely  an  oil- 
P*n,  I*  arranged  in  two  comportment*,  one  for  earh  pair  of 
cylinders,  each  compartment  being  sub-divided  by  u  rib 
which  -land*  about  1-M  inch  higher  than  the  oil  1*v«l  to  be 
maintained  in  the  crankc***,  each  compartment  of  which 
xtunilit  contain  about  1  pint  of  oil.  This  arrungeinenl  pre- 
vent- the  trouble  ?o  often  experienced  by  flooding  cither  the 
fruit  i  or  the  reai  cylinder  in  ascending  and  descending  hill? 
and  necessitating  frequent  cleaning  of  the  spark  plug*. 

Th*  camshaft,  magneto  and  pump  (rears  are  inclosed  in  a 
separate  case  attached  to  the  front  of  the  rrankca**  and  are 
packed  with  a  *pe*ial  grease,  a  cam  of  which  is  supplied 
with  each  car.  These  gear*  nhould  be  repacked  about  avery 
SIH>  mil*..  This  can  be  accomplished  by  taking:  off  the  eap 
at  the  left  of  the  case,  remove  pump  g*ar,  then  forr*  in  as 
much  lubrirunt  aa  possible. 

On  the  model  S,  1^03,  there  la  a  fha-f««*d  night-feed  me- 
chanical pump  oiler.  Fijr.  -f.  shaft  driren  from  the  pump- 
shaft  provides  lubrication  for  cylinders  and  front  ream. 
The**.  pip«fl  Hhoulil  not  be  depended  upon  for  the  total  aupply 
of  oil  for  the  crankense.  It  in  important  that  the  oiler  be 
»djufttml  t«  feed  no  that  one  drop  only  at  a  time  will  nhow 
in  siirhl  feed*  to  each  cylinder  and  three  drop*  to  front  fraar- 
cHHe. 

MirroaH-ter  Adjuii(ineat«  Kemilate  Supply 

The  supply  ia  reirulated  by  micrometer  adjustments  which 
arc  liH-utcd  on  tht*  top  of  the  oiler  a*  per  Fig.  1.  A  reieulatec 
oil  tupply  to  the  (fearcase.  B  regulates  oil  supply  to  cylinder 
I  ;  ('  retfuletti-*  oil  >iiippl)  tn  cylinder  2;  I)  rviculntes  oil  aup- 
ply to  cylinder  ^;  E  retf-Jlates  oil  supply  to  cylinder  4  and 
siirht  feed  on  iJanh,  By  »rr*wih(f  to  the  right  you  increase 
the  supply-  Tbc  sijcht  feed  on  the  dash  will  show  that  th« 
oiler  is  working  and  a!-»  *lv,w  Uie  amount  of  oil  being  sup- 
plivd  into  fourth  cylinder.  Individual  tuffht  food*  »re  on  top 
oi  the  oiler.  By  preHning  diiwn  on  bleeder  No.  1  th«  amount 
af  nil  enter  trig  front  Kearcase  will  tw  shown  in  sisrht  feed. 
Bleeder  2.  the  amount  of  oil  bring  supplied  front  or  No.  1 
cyilndirr-.  Hloeder  :t,  the  amount  of  <,l|  to  eybndar  •>  and 
bleeder  4  the  No.  3  cylinder. 

The  mam  crankshaft  bearings  are  lubricated  by 
suiiahle  pocketp  being  c»*t  on  the  inside  of  bot 
.i-iitit  of  crankcase  for  thif.  purpoiw.  The  camshaft  ha* 
three  bearings  all  inclo-ed  within  the  crankoa>«>  which  are 
luhrK-aleil  entirely  by  splash,  sulUble  oil  pockets,  holes  ar.d 
groove*  being  provided  for  this  purpose. 

The  wustpin  has  its  bearing  in  the  pUton  itaelf  and  is  lu- 
bricated from  an  annular  groove  cut  in  the  piston  just  above 
th»  hole  made  for  the  wristpm  and  has  suitable  hole*  leading 
to  the  groove?  cut  nn  the  inside  of  the  bearing  which  di"*rib 
uie*  the  oil  their  ontir*  length.  When  the  piston  reaches  the 
bottom  of  its  stroke  this  groove  uncovers  a  corresponding 
groove  in  the  wall  of  th*  cylinder  which  is  supplied  with  oil 
from  the  oil  pump,  and  as  the  entire  wall  of  the  cylinder  is 
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alao  covered  with  oil  from  the  splash  in  the  crankcas*.  parfoct 
lubrication  of  the  wristpln  Lb  inund, 

The  lower  cover  to  the  crankea*e.  which  in  meroly  on  oil- 
pan,  and  should  contain  'J  quart*  of  oil  at  all  times,  U  ar- 
ranged in  two  compartment*,  one  for  each  pair  of  cylinders, 
each  compartment  being  tub-divided  by  a  rib.  Each  compart- 
ment should  rontain  about  1  quart  of  oil,  or  a  total  of  '£ 
iruarts,  which  can  be  supplied  to  the  crankcan*  through  tbe 
hand  hole  cover  on  right  •»l«  nf  rrankcase  or  through  the 
front  gearca*e  by  removing  th.  winded  nut  on  top.  The 
quantity  of  oil  should  dive  a  level  of  auflicient  height  to  allow 
the  atuds  of  the  connecting-rods  to  be  -ubmerged  l-H  inch 
when  at  their  lowest  point  Thi>  level  nliould  W  maintained 
at  all  lime*,  mid  the  mechanical  oiler  M  pipe  nhould  he 
rcfrulated  accordingly.  Thi<,  arrangement  of  dividing  the  oil 
pan  prevent*  the  trouble  so  often  experienced  by  flooding 
either  the  front  or  rear  cylinder  in  ascending  and  defending 
hilt*  aticl  necessitating  frequent  plug  cleaning. 

It  i»  advisable  to  clean  out  the  engine  cure  ocriiMnnally  It)' 
opening  the  drain  cock*  in  the  tattom  of  ihe  cane  and  cleans, 
ing  it  thoroughly  with  kerosene,  after  whirh  the  ea»n  *hi-«uld 
he  supplied  with  the  original  quantity  of  frenh  oil. 

The  cam-haft,  magneto  and  pump  gear*  are  inclosed  in  a 
caac  cart  integral  with  the  rraiikru-e  and  are  lubricated  by 
the  splash  from  rrankcose  and  by  feed  pipe  frc-m  mechanical 
oiler;  pocket?  are  cast  in  ca^e  to  retain  nuflVicnt  oil  suitable 
for  all  gear  Ijearingn. 

MuBiteto  Probably  .Wo  Ovrrhauuitx 

Editor  The  A  noMowix :  Can  you  tall  me  how  to  wire  a 
single-cylinder  engine  ao  that  it  will  work  on  both  batteries 
and  a  Wizard  type  B.  C  1  magneto?  The  diagram.  Fig.  r>, 
ahowi  how  I  wirml  it,  but  It  will  not  work  *o  that  it  will  run 
on  the  magneto.  Can  you  »h«w  me  my  mirtake?  I  have 
triad  it  with  and  without  the  coil  In  the  magneto  but  to  no 
avail.  When  I  touch  the  opposite  terminal  with  the  end  of 
the  wire  from  the  uppoaite  terminal  or  magneto,  it  sputter* 
and  aparka  well  hut  will  not  make  the  buzxer  on  tha  high- 
tension  coil  vibrate  when  it  ia  connected  an  I  show  in  the  il- 
lualration.  Only  a  single  »|.ark  will  nhow  between  the 
platinum  point*  of  the  buzxa-r. 

2—  Will  thia  magneto  burn  out  with  the  friction  pulley  cm 
and  working  right? 

3—  How  many  volt-  and  how  many  amperes  will  thl»  mag- 
neto draw? 

Thia  magneto  ha»  not  t*en  used  for  2  yeara.  The  magnet* 
wem  to  draw  the  armature  with  dlnVully  when  the  end  bear- 
ing ia  taken  ofT  and  the  hrunhe*  and  commutator  are  clean, 
but  the  commutator  gets  warm  when  it  I*  run  a  while  and 
aparka  at  the  lirunhe;  every  way  I  adjuit  them. 

Lidgewood,  X.  P.  I.  H.  W. 

—  Your  wiring  diagram  appear*  to  be  correct  It  U  quite 
possible  that  the  breaker  mechanism  la  improperly  synchro. 


Ft.  a—  DIafam  far  wiring  .ir.gi« -cyilMer  malar  la  oeerata  en 
eltfctr  nlga-unueei  neonate  se  battery  ana  toil 


Fla  a-Oatalia  as  amno  eralem  ao  m  1»07  Paee-Hsnlertf.  with 
*l*rit  fees  raoaa 


titled  with  the  armature  position.  The  breaker  poinla  jhould 
separate  at  the  nam*  time  that  the  magneto  armature  ia  gen- 
erating the  greatest  current  by  cutting  the  maximum  num- 
ber of  magnetic  tinea  of  force  between  tha  polos.  This  posi- 
tion of  the  armature  can  be  determined  approximately  by 
rotating  the  armature  shaft  and  noting  the  position  at  which 
the  polea  exert  the  greatest  drag.  Since  the  magneto  has 
not  been  used  for  2  yeara  the  ntarnet*  themselves  may  have 
become  partially  demagnetized,  and  in  view  of  this  it  would 
probably  be  wise  to  hove  the  magneto  overhauled. 

2-The  magneto  will  not  born  out  with  the  friction  pulley 
on  and  working  correctly  as  it  is  a  low-tension  instrument. 

J- The  voltage  of  thia  magneto  should  be  in  the  neighbor- 
hood  of  6i  and  the  amperage  will  depend  upon  the  speed 

Headlight  Lamp  Ia  Oat  of  Foeoa 

Editor  The  AtTOMoaii*;:— One  of  the  electric  headlights 
on  my  car  thrown  a  smaller  radlu*  of  light  than  the  other, 
the  lamps  being  of  tha  same  raiidlermwer  and  one  seems  as 
bright  as  the  other.    Why  the  difference? 

Scrnnton.  Pa.  V.  H.  C. 

■  The  probabilities  are  that  one  of  your  lamps  is  out  of 
focus.  If  you  will  examine  your  lamp  you  will  note  that  the 
bulb  can  he  moved  forward  and  backward  in  relation  to  the 
reflector.  Thia  adjustment  should  be  made  until  the  ray  of 
light  thrown  out  by  the  tamp  la  mrual  to  the  others.  In  or- 
der to  first  ascertain,  however,  that  it  is  the  focal  adjust- 
ment which  is  incorrect  it  would  be  a  good  idea  to  take  the 
bulbs  out  of  the  lamps  and  interchange  them.  Then,  if  the 
same  light  gives  the  greateat  illumination  and  the  reflectors 
are  both  clean,  it  w.ll  certainly  be  a  matter  of  adjusting  tha 
focus.  Generally  the  adjustment  of  the  focus  I*  Just  back 
of  tha  lamp  proper  and  i*  effected  by  means  of  a  *crcw. 

Lubricate  Bashings  on  Spring  Seals 

Editor  The  AnoMnanj:  —  Would  any  harm  result  lr  I  put 
a  metal  hunhlng  on  a  rear  axle  hou*ing  to  tighten  spring  seats 
on  a  Buick  model  M-:wi.  The  factory  put  on  a  grease  cup. 
but  I  would  rather  have  it  tight,  as  it  seems  to  make  a  noise 
when  I  go  over  a  rough  piece  of  road. 

Angelica,  Wis.  J.  L.  I*. 

-■There  con  be  no  harm  In  bunding  the  spring  seat*,  pro- 
viding that  care  I*  taken  to  cut  oil  grooves  and  drill  hole* 
for  irrease  so  that  the  bearing  surface  may  bo  kept  lubricated. 
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Splitdorf - Apelc  o  Starting 
and  Lighting  for  Fords 

Single-Unit  System  with  Chain  Drive  and 
Automatic  Regulation  Is  Easily  Attached 


Fig.   1 — Splitdorf. Apelco  system   on   Ford  •hewing, 
chain  drive  to  crankshaft 


Fig.  2— The  bracket  on  which  the 
motor  generator  la  mounted  per- 
mits chain  adjustment  In  both 
directions,  vertically  by  two  set 
bolt*  and  sideways  by  the  nuts  on 
each  end  of  the  hinge  bolt 


THE  latest  starting  and  lighting  sys- 
tem for  Ford  cars  is  the  Split- 
dorf-Apelco,  for  which  arrange- 
ments for  manufacturing  on  a  large 
scale  have  just  been  completed  by  the 
Splitdorf  Electric  Co.,  Newark,  N.  J.  It 
is  a  single-unit  system,  the  motor-gener- 
ator being  designed  for  attachment  to 
the  left  side  of  the  engine  driving  by  a 
chain  to  the  front  end  of  the  crankshaft. 
The  aim  of  the  design  has  been  to  re- 
duce the  number  of  parts  to  the  mini- 
mum and  simplify  fitting  to  the  engine. 
The  complete  outfit  comprises  the  motor- 
generator,  a  <?-  and  12-volt  battery  with 
case  for  mounting  on  the  running  board, 
an  adjustable  bracket  for  the  motor, 
starting  and  lighting  switches,  chain 
and  sprocket,  fan  belt,  and  all  necessary- 
cables  and  clips. 

Practically  no  machining  is  necessary 
in  fitting,  the  single  exception  being  a 
slight  cut  on  the  existing  fan  pulley  to 
take  a  pulley  extension  for  the  new  belt 
by  which  the  fan  is  driven  from  the  end 
of  the  motor-generator  shaft  instead  of 
the  crankshaft. 

Chain   Adjust  menl  Provided 

The  cast-iron  bracket  which  carries  the 
motor  is  attached  by  three  bolts  which 
replace  two  in  the  crankcase  flange  and 
one  at  the  base  of  the  forward  cylinder. 
The  upper  face  of  the  bracket.  Fig.  2,  is 
hinged  at  one  side  for  adjustment  of  the 


chain.  For  this  purpose  two  set  screws 
are  provided,  one  for  raising  and  tighten- 
ing the  chain  and  the  other  for  slacken- 
ing. Great  importance  attaches  to  this 
feature  on  any  chain  driven  motor  gen- 
erator set  as  the  drive  is  from  opposite 
ends  in  starting  and  lighting  and  the 
strain  in  starting  may  be  severe.  Side- 
ways alignment  of  the  drive  is  also  ob- 
tainable by  screwing  in  or  out  the  hinge 
bolt  of  the  bracket.  The  gear  ratio  is 
roughly  2  to  1,  the  motor  pinion  and 
crankshaft  pinion  having  respectively  13 
and  27  teeth.  There  is  no  other  form  of 
gear,  the  drive  being  positive. 

In  fitting,  the  existing  pulley  on  the 
crankshaft  for  the  fan  belt  is  removed 


and  the  chain  pinion  substituted.  It  is 
held  in  place  by  a  taper  pin  passing 
through  an  existing  hole  in  the  crank- 
shaft, a  split  pin  holding  this  pin  in  the 
pinion.  Owing  to  the  presence  of  the 
chain  it  is  necessary  to  move  the  fan  belt 
position  further  back  and  it  is  for  this 
purpose  that  the  pulley  extension  on  the 
fan  is  provided.  This  extension  pulley  is 
simply  driven  on  top  of  the  old  pulley  af- 
ter taking  a  slight  cut  over  the  flanire. 

Bucking  Coil  Regulation 

The  motor-generator  ia  a  two-polar 
design  having  two  windings,  one  for  gen- 
erator purposes  and  the  other  for  start- 
ing. Regulation  of  the  current  while  gen- 
erating is  obtained  inherently  by  the 
use  of  bucking  coils. 

When  the  unit  is  operating  as  a  motor 
the  bucking  coils  are  not  in  use.  On  gen- 
erating, however,  the  main  current  flows 
in  series  around  these  coils  and  as  they 
are  wound  opposite  to  the  main  shunt 
field  coils  their  effect  on  high  speeds  is 
to  cut  down  the  magnetization  of  the 
fields  and  hence  the  current  output.  Four 
carbon  brushes  are  used  and  inspection 
can  be  made  by  removing  a  lid  on  the 
aluminum  end  cover. 

Through  the  use  of  a  change-over 
starting  switch  the  battery  is  connected 
to  supply  current  at  12  volts  for  start- 
ing though  it  is  charged  and  the  lamps 
are  furnished  with  a  O-volt  current.  The 
starting  switch  is  placed  under  the  floor 
boards  with  a  plunger  pedal  projecting 
near  the  base  of  the  driver's  seat  where 
it  can  be  depressed  by  the  heel. 

Charging  and  discharging  is  indicated 
by  a  positive  acting  indicator  clamped 
to  the  base  of  the  steering  column  which 
shows  the  words  "ON"  or  "OFF."  An 
automatic  switch  in  the  generator  cir- 
cuit cuts  in  the  generator  when  the 
speed  reaches  850  r.p.m.,  which  is  equiv- 
alent to  a  car  speed  of  about  10  miles  per 
hour.  The  lighting  switch  is  provided 
with  a  dimmer  for  the  headlights. 

The  complete  installation  weighs  150 
pounds  of  which  the  generator  represents 
38  pounds.  Fitting  can  be  accomplished 
by  any  repairman  in  four  or  five  hours. 
The  price  complete  is  $65. 


Ljsert 


Fig.  i—  Diagram  of  connections  of  ths  Splitdorf -Apelco  electric  system  for  Fords.  Right — 
Winding  diagram  of  the  motor-gensrator  showing  the  bucking  colls  which  regulate  the  output 
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Machines  for  Warner  Gear 
Making 
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Ingenious  Devices  for  Gear  Blank,  Pitch 
Indicator  and  Housing  Manufacture 

T  N  the  foctory  of  the  Warner  Gear  Co.,  Muncie,  Ind.,  there  are 
1  three  machines  which  are  great  factors  in  the  rapidity  of  pro 
duction  and  accuracy.  The  first  is  a  new  design  of  Cleveland 
automatic  for  turning  out  transmission  gear  blanks,  the  s.-cond,  the 
fixture  for  indicating  spiral  bevel  gears  on  the  pitch  line,  and  the 
third,  a  boring  apparatus  for  use  on  the  gearset  housing.  These 
are  illustrated  respectively  at  the  top,  center  and  bottom  of  this 
page. 

With  the  automatic,  the  gears  are  blanked  out  complete  ready 
for  the  gear  cutters,  from  cold  rolled  bar  stock.  All  the  operations 
after  the  set-up  are  automatic.    The  effectiveness  of  this  machine 


Si 


Specially  built  fixture  for  Indicating  spiral  bevel  gears  on  the  pitch  line 


Special  machine  for  fast  work  In  boring  the  gearaet  housing 


New  design  Cleveland  automatic  for  transmission  gear  blanks 


can  be  judged  readily  from  the  size 
of  the  chip.  With  these  the  cost  is  cut 
two  thirds  because  one  man  takes  care 
of  three  machines.  The  time  of  cutting 
the  part  shown,  which  is  the  most  cost- 
ly gear  blank  in  the  gearset,  is  12 
minutes.  This  is  a  drive  gear  with 
11 -inch  shank.  Each  machine  handles 
bar  stock  up  to  6  inches  in  diameter 
and  weighs  8.5  tons. 

The  dial  pitch  indicator  is  used  in 
a  directly  opposite  manner  from  that 
in  which  it  is  generally  ased.  Instead 
of  the  indicator  pinion  being  the  mov- 
able part,  it  is  stationary  and  the  dial 
itself  moves  up  and  down  in  a  vertical 
plane.  A  small  shaft  3  passing  up 
through  the  fixture  frame  has  one  end 
turned  to  a  perfect  ball  and  the  other 
attached  rigidly  to  the  rear  of  the  in- 
dicator dial.  An  operating  lever  2 
fulcruming  about  X  raises  or  lowers 
the  shaft  3  by  the  means  of  the  pin  2. 
This  raises  or  lowers  the  indicator  dial 
1,  and  as  the  indicator  pin  5  is  sta- 
tionary on  the  fixture  frame  the  cor- 
rect reading  will  be  given  on  the  dial 
face.  In  operation  the  ball  pointed 
shaft  drops  between  each  pair  of  teeth 
and  produces  the  reading  on  the  dial. 
A  gear  having  a  variation  of  more 
than  .003  around  the  entire  face  is 
rejected. 

Fast  work  in  the  boring  of  the  gear- 
set  housing  is  accomplished  by  the 
third  machine,  which  was  built  in  the 
shops  of  the  Warner  Company,  the 
jig  and  tool  work  being  also  a  Warner 
product.  Boring  is  the  second  step, 
the  first  being  to  mill  the  face. 

The  boring  bars  are  numbered  1,  2, 
3  and  4,  respectively  for  the  main 
countershaft,  idler  pin  and  shifter 
rod  holes.  The  time  to  bore  one  of 
these  cases  complete  is  11  minutes. 
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Continental  Light  Six  Motor  Announced 


New  Mode!  Has  Great  Accessibility 
With  Clean  Exterior.  Devel- 
ops 2500  R.  P.  M. 


Exhaust  and  Intake  (Idea  of  new  Continental 
light  six— note  flange  for  aide  Intake  carbureter 
and  dean  appearance  of  exterior 


THE  first  of  the  several  new  Continental  motors  to  be 
announced  by  the  Continental  Motor  Co.,  Detroit, 
Mich.,  is  a  light  six  3.25-inch  bore  by  4.5-inch  stroke. 
As  a  performer  the  engine  is  a  fairly  high-speed  type  since  it 
develops  36  horsepower  at  about  1,600  r.p.m.  and  will  run 
up  to  2,500  r.p.m.  the  peak  of  the  power  curve  being  well  up 
towards  the  maximum  speed. 

Apart  from  the  neat  appearance  perhaps  the  most  remark- 
able feature  of  the  motor  is  the  very  large  size  of  the  crank- 
shaft which  is  no  less  than  2  1-4  inches  in  diameter.  This, 
it  is  claimed,  completely  overcomes  torsional  vibrations  which 
is  an  advantage  from  the  point  of  view  of  comfort  and  also 
because  it  tends  greatly  to  reduce  noise  in  the  timing  gears 
at  the  front  end.  This  highly  desirable  quietness  is  increased 
by  the  use  of  a  new  compressed  cloth  material  for  the  cam- 
shaft gear,  and  an  engine  which  we  were  able  to  examine  on 
the  test  block  proved  that  the  gearing  ia  almost  absolutely 
quiet  at  moderate  crankshaft  speeds. 

There  is  but  little  aluminum  in  the  motor  as  the  cylinders 
and  upper  part  of  the  crankcase  are  integral,  but  the  flywheel 
housing  is  aluminum.  This  saves  weight  and,  as  the  bottom 
portion  of  the  crankcase  is  pressed  steel  the  whole  motor  is 
quite  reasonably  light. 

Valves  are  accessible  by  the  removal  of  a  cast  iron  de- 
tachable cylinder  head  which  is  in  one  piece,  and  the  valve 
springs  and  tappets  are  located  on  the  right  behind  the  usual 
inclosing  plates.  On  the  right  side  also  is  the  magneto  when 
this  form  of  ignition  is  employed,  or  the  generator  and  igni- 
tion unit.  Drive  for  these  attachments  is  obtained  by  a  shaft 
passing  through  the  water  pump  and  there  are  openings  on 
either  side  of  the  aluminum  flywheel  housing  so  that  almost 
any  sort  of  cranking  motor  can  be  attached  on  right  or  left. 

On  the  left  side  there  is  nothing  but  the  carbureter  which 
bolts  directly  to  the  cylinder  block,  all  intake  passages  being 
internal  but  the  exhaust  manifold  is,  as  usual,  separate. 

Lubrication  is  the  combination  force  feed  with  dip  troughs 
for  the  crankpins  generally  associated  with  Continental 
motor  practice.    Oil  under  pressure  goes  to  the  three  main 


crankshaft  bearings  and  to  the  helical  timing  gearing.  Over- 
flow thence  fills  the  dip  troughs  and  splashers  on  the  con- 
necting-rod bearing  caps  distribute  the  oil  to  all  other  parts. 

As  instancing  the  convenience  of  this  motor  to  car  manu- 
facturers it  should  be  observed  that  the  practice  of  making 
the  flywheel  housing  in  aluminum,  bolted  to  the  iron  of  the 
crankcase,  enables  the  housing  to  be  varied  a  little  to  suit 
individual  maker's  requirements.  The  standard  housing  is 
one  of  the  S.  A.  E.  sizes  which  the  society  expects  to  stand- 
ardize shortly,  but  it  is  possible  to  alter  this  cheaply. 

For  setting  the  motor  in  the  frame  a  three-point  suspen- 
sion is  arranged  in  such  a  way  that  there  are  four  points  of 
attachment  to  the  chassis,  and  this  is  easier  to  provide  than 
three  points  with  a  swivel  bracket  on  one  of  the  cross  rails. 
At  the  rear  end  are  the  usual  aluminum  arms  integral  with 
the  flywheel  housing,  and  to  the  front  end  is  attached  a  drop- 
forged  beam.  The  two  ends  of  this  beam  can  be  bolted  to 
the  car  frame  and  the  front  end  of  the  motor  hangs  from 
the  middle  of  the  beam. 

We  understand  that  the  price  to  manufacturers  of  this 
new  engine  is  distinctly  lower  than  that  of  any  previous  Con- 
tinental models,  either  four  or  six  cylinder,  of  equivalent  total 
piston  displacement,  this  being  made  possible  by  a  design  that 
is  a  trifle  more  simple  as  a  manufacturing  proposition.  Cer- 
tainly the  Continental  company  has  never  made  a  neater 
looking  job,  nor  one  that  runs  more  smoothly. 

Great  developments  are  in  progress  at  the  Muskegon  plant 
of  the  company  where  a  new  three-story  building  60  by  150 
feet  is  being  erected.  Two  lines  of  test  blocks  to  accom- 
modate a  hundred  more  motors  are  being  added  to  the  test 
rcom  at  Detroit  and  sundry  small  building  additions  are  also 
being  made  to  this  plant.  While  trade  has  never  before  been 
ro  brisk  the  company  expects  it  to  be  still  better  during  the 
year  and  have  had  to  refuse  consideration  of  some  substantial 
foreign  orders  owing  to  its  inability  to  do  more  than 
fatisfy  the  most  pressing  part  of  the  home  demand.  It  is 
said  that  the  aim  for  the  immediate  future  is  an  output  of 
5:>0  motors  daily. 
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S.  A.  E.  Sets  High  Standard 

THE  quality  of  the  papers  read  at  the  Society  of 
Automobile  Engineers'  summer  meeting  and  of 
the  discussions  thereon  reflects  great  credit  upon 
the  authors,  the  speakers  and  the  society.  Discus- 
sions were  hurried  a  little  by  pressure  of  number  of 
papers  on  the  program,  but  this  seemed  to  serve 
merely  to  persuade  speakers  to  come  rapidly  to  the 
point. 

The  paper  on  the  fundamentals  of  motor  design 
was,  of  course,  the  most  topical  of  all,  and  served  as 
opportunity  for  obtaining  the  opinions  of  several 
prominent  engineers  on  the  situation  created  by  the 
coming  of  multi-cylinder  motors.  These  opinions 
were  given  in  a  frank,  direct  way  and  it  was  very 
impressive  how  most  of  the  speakers  refrained  from 
giving  their  ideas  as  convictions.  It  may  be  doubted 
if  such  leaders  of  thought  have  ever  before  ex- 
pressed themselves  as  quite  so  indefinite  as  to  the 
future. 

Another  paper  of  unusual  merit  was  that  dealing 
with  the  spiral-type  bevel  and  it  was  obviously  ap- 
preciated by  many  as  being  a  successful  attempt  to 
explain  the  detail  of  this  type  of  gearing.  In  the 
discussion  on  this  paper  a  very  healthy  condition 
was  indicated  in  the  absence  of  axe  grinding  by  the 
sponsors  of  worm  and  bevel  gearing,  and  through- 
out the  whole  meeting  there  could  be  no  mistake 
as  to  the  genuine  nature  of  the  opinions  given. 

The  S.  A.  E.  stands  for  the  interest  of  the  indus- 


try at  large,  and  the  interchange  of  ideas  is  one  of 
the  greatest  reasons  for  the  existence  of  the  S.  A.  E. 
Thus  it  is  more  than  encouraging  to  hear  discus- 
sions of  so  high  an  order  of  frankness.  Too  often 
in  the  past,  after  hearing  the  expressed  ideas  of 
some  leading  engineer  there  has  remained  a  doubt 
as  to  whether  the  things  he  said  were  the  things 
that  he  believed  fully  and  truly.  At  the  1915  sum- 
mer meeting  there  was  hardly  an  instance  where 
the  man  who  spoke  did  not  create  with  his  words 
an  atmosphere  which  assured  their  complete  sin- 
cerity. 

Tire  Economy 

TIRE  manufacturers  and  car  manufacturers  both 
agree  that  many  of  the  cars  of  today  are  under- 
tired,  but  instead  of  solving  the  problem,  now  that 
the  solution  is  offered,  both  parties  seem  to  hold 
aloof  from  action  in  this  much  needed  reform.  Last 
week  before  the  Society  of  Automobile  Engineers, 
the  representative  of  one  of  the  largest  tire  manu- 
facturers stated  that  fully  33  per  cent,  of  all  auto- 
mobiles are  undertired. 

This  is  a  serious  situation,  and  the  short-sighted 
policy  of  clipping  a  few  dollars  from  the  sales  price 
of  a  car  for  the  sake  of  a  sales  talking  point  will 
react  when  owners  begin  to  realize,  as  they  are 
already  beginning,  that  this  few  dollars  saving  in 
first  cost  will  mean  many  dollars  loss  in  tire 
replacements. 

The  amount  of  money  wasted  in  tires  is  incon- 
ceivable under  present  conditions.  When  an  expert 
who  is  in  the  tire  business  estimates  that  30  per 
cent  more  tires  are  worn  out  annually  than  should 
be  the  case,  it  is  time  to  call  a  halt.  The  car  users 
are  the  first  sufferers  because  it  is  they  who  have  to 
foot  the  tire  bills,  but  the  car  manufacturers  them- 
selves are  the  ones  who  will  suffer  in  the  long  run 
in  many  ways.  In  the  first  place,  many  are  kept 
from  owning  cars  by  the  thoughts  of  large  tire  bills. 
In  the  second  place,  cars  which  would  be  easy  on 
tires,  were  the  proper  size  used,  soon  get  the  repu- 
tation of  being  hard  on  tires,  merely  because,  for 
the  sake  of  a  few  dollars  on  each  car,  they  have  cut 
the  tire  size  to  the  limit. 

Something  must  be  done,  and  the  solution  is  log- 
ical. Let  car  manufacturers  and  tire  makers  get 
together  and  decide,  on  a  weight  basis,  what  tire 
size  should  be  used  and  let  the  car  manufacturer 
send  out  his  cars  equipped  with  the  correct  even 
size,  leaving  the  owner  to  put  on  the  odd  or  oversize 
if  desired,  for  particularly  arduous  service. 

Frank  Discussions 

NOTHING  can  be  gained  by  a  man  keeping  his 
knowledge  to  himself  in  an  industry  where  the 
necessity  for  progress  is  so  marked  as  that  concerned 
with  the  manufacture  of  automobiles  and  related 
articles.  Each  one  must  contribute  his  share  in  the 
up-building  of  knowledge,  and  for  this  reason  frank 
discussions  at  engineering  meetings  are  highly  de- 
sirable. Such  discussions  were  had  at  the  summer 
meeting  of  the  S.  A.  E. 
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S.  G.  V.  Cars  Will 
Be  Continued 

Manufacture  Will  Be  Started  in 
Met.  District— Plans  Yearly 
Production  of  400 

Nkw  Vr«K  City.  June  K>— The  manu- 
facture of  the  S  C.  V.  car  will  be  con- 
tintM-cl.  K  J,  Mauler,  who  t-.uirlit  the 
jilmnt  ut  Heading  nt  the  receiver's  sale 
*>ti  M-.)  2~ .  ha-  hoi-tfht  t>utrijrltt  the 
name.  «<"><»  will,  pattern*,  drav.ir.ri.  ji(t». 
die*  ar.il  the  riu'ht  to  continue  the  Im-i- 
ii..*. 

Mr.  Mctzler  in  nuw  perfecting  11  new 
i*rjcn»ii;-*tjitit  tn  fct»  li. to  active  mar.ufar 
tunnjr  uf  the  car  lind  expect-  la  ftiirt 
wILt  nun  in  aUut  a  mouth  with  a 
nroduer.iiu.  nf  about  loll  carr  11  year.  At 
pi.-*.ut  IS.'  N.  w  J.-i.ey  Ma-i  b:r.-i  y  Ki 
chanee.  J'l  Mechanic  -tree!,  Newark. 
\.  J.,  nf  uhirh  Mr.  Metzlcr  it  a  mem 
her,  I*  civil. tr  S.  G.  V,  -ervi.-r  ii  thill  rty- 

The  plant  hi*,  hrit  Leon  decided  or.,  but 
.Mr.  Mrlzler  state-  that  it  will  I.  ..>th*r 
in  N.wnrk  or  t-nt.fc  Islai-d  City.  The 
thirty  twn  complete  chn-i.  offered  fur 
■ale  lit  the  iiuciun  on  June  :l  were 
t..u?ht  i.)  >!r.  Mclil.-. 

K»i   Molar.  Aaaoelete.  Take  Care  «r 
Sale,  and  Adverliuar 

fruiMj  li  i  n.  Maa*..  Jump  17-  With  a 
•,  i,  ..  i  »ti,t    '.I..-    n.i'U'    1  i>" 

t.illc  it.-i'ti'.'  nf  crVier.ry  in  its  -ellir.tr  c.r- 
irunira'  .nr..  the  Knox  Mnlnrh  I'u  .  Sprlntf- 
f.lit.  Ma--  .  Ii-o-  t-'ii'i -t.  I  fed  It-  iiiIi-  ami 
adveitisni-  n»'  ik  tn  ;i  1rii-l  a- -iirUtion 
known  >hi  Kline  Motor*  As-:..-iat<- 
This  n-i-niilion  will  ml  a-  -ule  di.liil- 
ulnr.  r.»i  aH  Woo.  pi..ilu.  ir-  The  officer* 
of  the  Knox  Mnlnn  it.'i--ni'.'  nr.  : 
Pre- i.l.i,'..  II   <!.  Kt.a;  rle.-k.  '  .  it.  !le-:k 


E    O.  -Suttun. 

The  Krux  company  mi-  recently  put 
on  the  nii»t-k.t  a  hii-hly  etii.  i  1  »  fcur- 
whcel  traitor  dc-limcd  f»r  ;(;i  kin. I-  nf 
heavy  hiiihway  r.uuli..*  and  especially 
adapted  to   the  fanuline  of  nuch  heavy 


e1..- 

W.rhler   and    «erner    Hra<l  IHM.GM 
Tire  Co. 

Nr.w  v  .UK  I'm,  Juno  lli—The  Kan- 

mi<   Cr.v   Tire  .t    Itu'.l.or   Ci...  r.-.-nlly 

inrorporoi.-l  in  Nf*  York  Stat*  by  P.  E. 

Vrnwr,  of  Akron,  O.,  and  W  W.  W.i.-li 
Vr  ;in  I  I  ■  K  i !  i  p  c  t.  -li'Aiiti  .  ,  I;-.-  |.ur 
clutaed  the  Chester  ICi^-rr  Tire  an-t 
Tube  Cr.  plant  In  Chester,  W.  \  I  .  HI 
putt  i.t  th,-  i\t...v-  S.'.OiKi.ltOO  ineorpora- 
lion.  TV  Chester  plant  "ill  I*  rnlargvd 
and  tUt  capacity  doubted  by  the  new  mnn- 

i  !,,. 


and  rubber  product*  trade,  while  anoOiar 
plant,  recently  pureh»«<i  by  the  com 
pany  In  KuiiHiie  City,  will  supply  the  cen- 
tral  district. 

Mr.  Wuchter  haa  been  very  prominent 
in  the  tiro  tU-lil.  havini;  l#»'n  connected 
with  the  Fire-tone  Tire  *  Itut.ber  Co.  a; 


Reduced  Studebaker 
Car  Prices 

Sixes  Cut  §400— Fours  Reduced 
$100— Many  Chassis  Refine- 
mcnts— Delivery  Prices 


Canadian  Plant  for  Chevrolet 

New  Yihik  Trrv,  Jun»?  The  Ch*v 
M.-r  \]<,lnr  *'.>  nf  N>w  V..rk,  in 
tu  c.'.dl;'li.h  a  pUnt  ,n  the  iHimiriMm  of 
<.'an»iU,  iirol»t;ly  in  Tcttjti;o.  Out., 
thciuifh  thv  liMutnin  1\au  not  t<*n  def- 
initely d^nl^  ufri'ti  Th«>ni»?<  HouK*i- 
t.>ti,  rt.i-m(.rt>  with  t»v<  Doiniiitnr.  Cut- 
rmcc  Co.  haj  bern  appointed  Canndinn 
ri?t>r«'>i>ntativp.  It  ii.  pUifinnl  tiiJ\t  to 
build  th**  "Four  Ninety"  nnp>3tl  and 
r«tfr  to  iiriMtiu-i*  th*  tx-mpliit.-  t'hevrokt 
hue  far  Canadian  ron  sumption.  It  is 
.■^jH-rtr..;  tin-  jiliint  will  have  »  c»p*rity 
uf  l.rt.0Mi)  car*  per  year. 

Warner  Now  Oakland's  (.meral  Mfr  — 
4>th«r  IMkvni  l"r*moted 

PoNruc.  Mich,,  June  lh— S«.^ml  ,m- 
fKirtufit  pton'.-TituuiJi  have  been  made 
amonp  the  office'ri  of  the  Onkland  Motor 
It)  |>io>i<|i>r.i  4'hnrlri.  II.  Nash.,  of 
the  Oneral  Molum  Co,  of  whurh  the 
f)»*,Ur.it  rttmpttny  in  a  j.uLoitmry.  Kr«d 
W.  Warner,  who  has  hecn  treneral  *a1en 
rnBtniKvr  |*  n-'iw  (rvftfriil  »L«ninjvr;  C.  H. 
Voi.rbeis,  who  wan  aMi-tnnt  'ales  man 
»L^r.  .win.-  &-t,vru\  itiftnajrer 
and  Thc-m*-.  II.  McIteunnoTi.  ui*  the 
ik|i:,rtit^ nt  i-  madi*  n  -  >l-r:»iit  s»ni>rj.l 
yUM-<  EndnkP'i'i . 

Mr.  Warier  w;*>.  f<irttt»rl>  mftiiaiTe-r  uf 
the  Huiek  Miner  Co.'.-;  hruneh  in  rhicnjro; 
Mr.  Voorhn-  uii^  (r»-i..-r»l  maiiaKrr  of  th* 
Kiripimnn  Plow  Cn..  Pc-ona,  III.:  Mr.  Mc 
llearrron  wo«  Kmrriil  »-Jit*"*  ni*ti«pr»,r  iimj 
n>>.i:itaiit  trc-ncral  manapxr  of  the  John 
I-cvre  Plow  d>  .  K;ni4tl9  City. 

Co-operative  Grocery  Delivery 

«  H*NP»H.N.  111.  Junv  II* — A  co-op-* r- 
attve  di-hveiy  j.>it»-ni  ft.r  (yfoi'erie-*,  n:«-at 
markrl?  and  nimilar  tines  has  been 
>*Art.'<f  in  thl-  rlty  and  l>y  m.-uns  of 
whirh  it  i<  r|jtimei3  ->ft  per  rftiV  in  thr 
r»-r  %>(  tU1ivi-r>  will  U  -rtved  A  «uf 
Ilcjent  tijdjLct  of  motor  delivery  wnRonfi 
U>  r:irr  fttr  ttn<  v»r,rk  luiv,  iwv  n  ji'ir- 
rhm'l.  The  forty  drlivery  men  who 
Ivreloforf  luis*  Urn  rnipl- ■)>•.!  liy  *m 
man)'  firm.*  ir  thee  '.iner  wi'.l  iw  dis- 
jtl*i'-;|  Ky  ".hi-  rii'W  -  k-f.'?i.  Hnlf  of  thr-f 
will  ei.ti-r  the  enipioy  of  the  company 
ciirtnir  f«>r  Mn-  ro-tipvf At  :yi>  «)-,ti-rn  and 
llu-  <  th*  r  hu If  will  tnVt*  r*:,s'ti"i^ 
c'erV-,  etc  Th.*  p'uri  of  nt-oj:* tuti vi-  th; 
liU't)-  i-  wnrkiTi?  mot.- -fully  in  Cnlt- 
hute  iin.1  .th«  r  Ill.i.m.  town*. 


Mum.,  June  21— Kor  lt*16 
Ih*  Stuiehaker  Corp.  ha-  rtdu<*d  tht 
prices  in  it.  .ix  eyltnder  and  four-cylin- 
der models  notwithstandinit  body  refine- 
nienti  and  rmmerou"  ehaui-i  improve- 
ment* included  The  price  on  the  si«- 
eylinder.  »ever.-posjenic"r  car  h»»  l>«en 
c-jt  9 4110.  The  prico  on  the  four-cylin- 
der tourinK  cur  i.  cut  *1<»).  The  «itt- 
cyhrabr  roadster  in  now  priced  at  »1.0O0. 
and  the  wv.-n-pa»»en irer  KiurinR  car  i» 
Jl.f.MI.  ljtst  iriwi'i  rive  passenger  sU 
wai  *t.wr>  and  the  seven -pa».«n(rer  11,- 
450.  The  four  cylinder  tourins  <»r  ,r' 
the  new  aerie-  i"  to  *ell  for  e-^^i.  aa  com- 
pared with  JLts.'i  thi.  year.  The  road-ter 
i>  %H:>0.  compare.!  with  $'>H5. 

There  ha.  been  much  -.tandardilalicm 
i.f  the  two  cha»»i«.  and  this  is  pr..b»bly 
influential  in  the  lowerintr  of  prices.  Th* 
riny.ui(  are  Uilh  iucmaj-ed  in  borr  from 
:i  J  'J  inrh*a  to  3  T  K  inchen,  with  th* 
«[iiAl>  icmaininif  at  Tj  inches.  Mo*! 
noticeaW*  m  the  encine  chanifrft  »*  the 
rvenoviil  of  the  ctwh  nhaft  nt  the  front, 
and  th*  mountinK  of  th*  r--t.ifr.itor 

^rtWally  with  -.pin,,  driv*. 


The  whirli-  -hajif.il.  has  been  pine  over 
with  the  main  iden  of  iittwlntitft'  arc-atcr 
af-:cnsibilit>  (ii«-atcr  t)uietnc*3  hmn  b**r. 
-trtviti  for.  The  bodivM  h*v«  Itottcr 
lin*s  aril  1h»r*  id  no  »uKrre*tion  of  break 
l.*'twccn  body  and  the  hood. 

The  new  SiuoVtiakur*  um*  a.  niodthed 
f.xrn  of  Wasrner  electrical  -tystem  in 
connection  with  n  Ktrn.y  .fruition  dis- 
tributer. A  special  and  advantageous 
fratu-e  »>f  lb*.  ^U-rlr.cal  Nynt^m  i«<  th* 
p1n»-)r.|i*  of  the  winnpr  junction  Ixjk  on  the 
rijfht  rear  of  thr  motor.  Removal  of  it* 
cover  plat*  make*  all  eonneotwwi*  itccci 
sible,  and  the  wirinie  0*1  the  body  is  dim- 
knated. 

The  »he*H>»r»*  of  Uith  cars  hai  been 
Increased,  brinR  1  snch  )onn*«»r  on  the 
I'_*2  inchen,  The  four  is  ler,tirth*titrd  fr«im 
las  to  li:!  inrho*.  Due  tn  moditicatior.? 
ir  the  lunpen-sinn,  the  cars  arc-  lower,  and 
the  frnm*  has  Uvn  str*»Ti ^henod.  Both 
earn  are  fitted  with  H.1  by  4  tires. 

On  a  nuu.ltW  four-cylinder  <hn-t-i-, 
the  delixery  car  is  fitted.  Thi?i  us*-a  the 
►amr  iiijrlno,  *hil  thf  chnnniA  difTerencc-« 
nre  only  such  ni  needed  for  such  rtfrvny 
Tho  >priiiir>  »re  heavier  and  frame 
ton  ire  r.  With  panel  body,  it  U  to  Fell  fcr 
5S7.-(,  Mj>tr«  lyjM-.  SHM) ; 
express  and  paaBrmrer-cnrryinir 
?>Tr,  K«.rmrrly  the  dvkvrry  tV|H-*  sold 
for  $1X.0. 
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Goodyear's  $400,000 
Addition 

Adds  5  Acres  Floor  Space  and 
Raises  Daily  Output  from 
12,000  to  15.000 

Akki'N,  <>,,  June  U' — Five  licit*  of  ad- 
ditional wnrklui:  floor  .pace  arc  included 
in  filmic  approved  th week  by  the  di 
rector*  of  the  Goodyear  Tire  k  Rubber 
Co..  which  will  begin  at  on  re  :m  esli'n- 
rion  of  the  Akron  factory  mail*-  n.ves- 
sary  by  the  .<Kit  mueil  growth  of  th»  busi- 
ness This  Mill  give  the  plant  a  total 
floor  »iea  of  nearly  .'.»  acres. 

Tbo  hew  buildings  will  be  ready,  with 
machinery  installed,  by  the  berinnirg  of 
the  final  year.  .November  1.  ar.il  will  r«- 
i|uire  for  their  ;w  2.IM0  additional  men. 
bringing  'bf  G.«.iivear  working  fore*  to 
>  total  of  10,1X10. 

Goodyoiu's  present  capucity  in  auto- 
mobile tire  production  in  nvrr  12.0IMJ  a 
day.  The  new  l.i.uMir.g*  Mill  enlarge  the 
capacity  to  »>B  over  K,.(Nlo  tires  a  day. 
The  cost  of  the  plant  enlargement  will  It 
f4O0,IKill.  All  the  building-  are  to  I*  of 
brick  and  steel,  to  hiinnonl/j.  with  the 
present  plant,  and  room  will  W  found  in 
them  to  extend  the  manufacture  of  me- 
chanical goods. 


VoltK.  f*  .  June  1.'— operation.-  at  the 
plai  t  of  the  Ilell  Motor  Car  Co.,  York's 
latest  addition  to  the  automobile  in- 
dustry, Mas  started  tins  week-  The  com- 
pany c\p.-.r»  to  build  n  number  of  cars 
thi-  month  and  materia!  for  their  manu- 
factuie  i>  arriving.  The  company 
expects  to  have  its  plant  in  full 
operation  by  the  middle  of  July.  W.  F. 
drove,  for  the  past  several  yean  con- 
nected with  the  .ale.  department  of  the 
Pullman  Motor  Car  Co.,  httj  been  ap- 
pointed as  sulci*  manager.  Workman 
have  been  busy  at  the  plant  during  tha 
past  eever*]  weeks  in  making  the  ncccs- 


raachincry  and  other  equipment.  The 
Bailey  Mfg.  Co.  engaged  in  the  manu- 
facture of  commercial  automobile  bodies, 
whkh  occupied  the  plant,  has  moved  to 
North  Wales,  near  Philadelphia,  where 
a  large  plant  has  been  erected  and  the 

ofTXl  for  Vim™" 

Sludebaker's   Annual  Convention 

Sin-rit  Hr-sri,  tNnii  j„„»  21— The  lln- 
nual  reinvention  of  th*  automobile  branch 
managers  of  the  Studcl-akcr  Corp.  was 
held  here  Friday  and  Saturday  in  the 
administration  building  of  the  corpora- 
tion About  twenty  automobile  ijeiil.-s 
of  the  larger  pities  and  the  llctn.it  anil 


South  Ilcnd  officials  were  also  in  attend* 
ance.  The  annual  conventions  hnve  here- 
tofore been  held  in  Detroit,  but  this  year 
a  chang*  »>■  made  to  South  Mend  m 
order  to  permit  Hi*  manager-  and  dealers 
to  hei-omo  more  familiar  with  the  South 
Bend  plants  which  arc  now  making  the 
automobile  liodio;.,  cas-tings.  springs  and 
statnpini;-.  Those  attending  were:  J.M, 
Stud.-l.aker.  sr.;  F  S,  Fi-h,  K.  K.  F.r- 
-kl.ie.  t;  M.  Studel.aker,  C.  C.  llanrh, 
II.  K.  [Jaltun  and  W.  !■ .  Shillinglon. 
Detroit  otBciaU:  K.  R.  llenson.  L.  J. 
Illlicr.  1!  T.  Hodgkins.  II.  T.  Myers. 
G  L  WiUman.  II.  A.  Higgs,  James  G. 
Ilea-lct.  M   S.  W..'l,-rir,g. 

3.800  White  Men  Gel  Wage 
Increase 

t'imusi.,  I).,  June  ltl — About  3 Jim 
employ.-.-,  of  the  While  Co..  will  receive 
in.  ri-u>.  ■  In  wages  amounting  totally  to 
about  tl,>li  a  day. 

The  move  is  nn  effort  of  the  company 
to  keep  the  good  men  it  has  in  its  employ. 
The  demand  for  war  material,  according 
1,1  the  president  of  the  company,  Windsor 
T.  White,  hui  , Touted  a  scarcity  of  skilled 


Under  the  new  rchcdule  all  men  on 
day  work  will  rtveive  the  same  pay  for 
s  hour,  that  they  have  lo-en  receiving 
for  !i  hours'  work.  Time  and  a  half  will 
be  paid  for  the  yth  hour  and  all  other 
hours  of  overtime. 

Tile  factory  is  to  run  0  or  more  hour- 
dally  as  km  It  as  the  work  hold-  out.  A 
man  Mho  ha*  l**o  earning  cent,  mi 
hour  during  a  y-hour  day  will  cow  iv- 
ceivc  $2^!..  for  H  hours'  work  and  an 
additional  12  rents  for  the  9th  1 


Overland'-.  1916  Shipment.  12.000  lp  to 
June  12 

Ti.UUu.  O.,  June  ly  — Up  to  Juno  12 
the  Willy*  Overland  Co.  had  shipped  12,- 
iM'll  of  the  new  U»I6  cars,  and  the  com- 
pany U  |.«M  over  21.0110  immedlllte  ship- 
pins;  orders  behind. 

The  present  ^hippinff  sehiMiule  calls  for 
the  shipment  of  about  'IMI  car*  a  day. 
May  was  the  largest  month  in  the  his- 
tory of  the  company,  and  sales  were  51 
per  cent-  ahvad  of  tho~e  for  the  same 
month  last  year. 

Ike  Kalb  Car  on  Street 

Sr.  l/ins,  Mo,  June  17  The  Me  Kail. 
Motor  t  ar  t  o  ,  lhl>  city,  has  one  of  it- 
first  IV  Kalb  delivery  cars  on  the  stneet. 
It  is  a  15  horsepower,  sin-cylinder  car, 
sidlinir  for  with  choice  of  body  at 

option  of  the  purchaser.  The  same 
.■hn.:-:s  will  iiIhii  1^-  used  for  Uiurlnk'  car 
todies.  The  new  cm  V  motor  i-  n  Reaver 
and  curries  the  Apple  starting  and  litfht 
in«r  system.  Strombrrtr  carhurctcr  and 
U.  rny  mnirneto.  The  rear  axle  is  floating 
Tinik.-n;  aeml-vlllptic  -prinirs  ai 
The  wh.ilbav.-  is  l;.ll  inch,-. 


1916  Briscoe  Has 
Larger  Motor 

Uses  Ferro  Motor  in  Eight- 
Drops  Single  Headlight 
Cantilever  Springs 

Ja«:k*o.n.  Mich..  June  24  Nineteen- 
sixteen  plant  for  the  Briscoe  Motor  Co., 
of  this  city  as  intimated  a  week  ago  are 
now  complete,  and  thu  company  will 
manufacture  a  chassis  in  which  either  a 


may  be  used.  The  price  of  the  four-cyl- 
inder job  has  Ish'i-.  cut  eir.. 

The  four-rylmder  cnifinc  is  entirely 
remodeled  over  thot  used  in  the  previous 
model,  and  thoufh  the  cac  is  an  Im- 
proved desit-n  thriejuhnut,  the  prnu  has 
lawn  Kslucol  from  ?T»o  to  (IM. 

The  eight-cylinder  model  lists  ut  $050. 
and  beinjr  on  the  same  chasiis,  either  en- 
trine  will  go  in  either  car.  The  Briscoe 
company  will  wll  the  eiitht  engine  for 
tlltt  additional  The  eicht-cylinder  mo- 
tor is  of  the  Ferro  desiirn,  with  overhead 
valves  already  described  in  these  col- 
,.„„. 

The  new  four-cylinder  motor  has  the 
same  stick.-  as  formerly.  5  l-i<  inchea. 
The  bore  is  larjrer,  3  7  ltl  inches  as  com- 
pared with  3  1-8  inches  The  cylinders 
are  cast  in  a  block,  and  a  very  smooth 
outward  appearance  has  been  itiven  the 
[tower  plant.  The  gvarsct  is  not  in  unit 
with  it,  but  is  suspended  independently 
amidships. 

The  chu-^is  has  been  lengthened  from 
1(17  to  114  Inches,  giving  more  room  in 


arc  a  i 

used  previously.  A  noticeable  chnn(re  i» 
in  the  u-init  of  two  headllghta  in  conven- 
tional manner  Instead  of  the  single  head- 
light in  the  middle  of  the  radiator  ai 
previously. 

Tires  are  increased  from  30  by  3  1-2 
to  :12  by  3  1-2,  The  brakes  hnve  h**?n 
.-hanged  from  the  doublc-iiitcmal-ex- 
panding  variety  to  the  internal-expand- 
ing and  external  contracting  form.  The 
rear  axle  has  been  changed  to  a  floating 
design..  Three  t<»ly  type*—  road.w-r  of 
the  clover-leaf  seating  form,  touring  car 
and  coupe— arc  to  be  had  at  the  pricci 
given. 

To  Sell  Pope  r!  WesilVM  Plant 


rich  of  the  United  States  district  court 
has  issued  a  decree  ordering  the  sale  of 
the  Pope  bicycle  plant  at  Weslfield. 
Ma**. ,  on  July  '->:i  G.oige  Hope.  Ohns- 
A  Morse  and  Chin.  A.  Parsons  r>.eiv«rs 
for  the  Pope  Mfg.  Co..  in  their  report 
..tated  that  II.  Preston  Cousens  of  S'ew 
York  hud  offered  to  bid  not  less  than 
?7L'".,lWn  for  the  properly  if  a  Mile  was 
I  not  later  thnn  July  2D    As  this 
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lime  was  but  a  month  away  the  receiver* 
agreed  that  it  would  be  wise  to  have  im- 
mediate action  taken  upon  the  matter. 
In  their  report  they  stated  that  no  re- 
organization plan  had  been  presented  to 
them  by  the  creditors,  and  that  they  can 
continue  to  administer  the  plant  at  West- 
field  economically  and  successfully  for 
an  extended  period  only  by  losing  con- 
siderable free  cash  now  on  hand. 

Thomson  of  Thomaa  Drive  Here 

New  York  City.  June  23— Hedlcy  J. 
Thomson,  managing  director  of  the 
Thomas  Foreign  Patents  Co.  Ltd.,  hold- 
ers of  the  patents  on  the  Thomas  gaso- 
line-electric transmission  is  in  this  city 
for  a  short  time  on  his  way  back  to  Eng- 
land after  an  extensive  trip  in  the  in- 
terests of  the  Thomas  drive. 

Mr.  Thomson  left  England  in  July, 
1914.  for  Australia  together  with  a  party 
of  other  members  of  the  British  Associa- 
tion, an  organization  for  the  general  ad- 
vance of  science,  and  before  a  meeting  in 
Melbourne  in  August,  read  a  paper  on 
the  Thomas  drive.  He  spent  3  months  in 
Australia  and  C,  months  in  New  Zealand, 
his  home.  Mr.  Thomson's  company  holds 
extensive  patents  in  this  country  on  his 
drive  and  he  expects  to  return  here 
shortly,  if  his  plans  permit,  to  interest 
American  manufacturers. 

Dodge  Now  Making  Roadster 

Detroit,  Mich.,  June  21 — Thus  far 
Dodge  Bros,  have  been  building  only 
touring  cars,  although  they  announced 
quite  a  while  ago  that  they  would  also 
supply  a  roadster  at  the  same  price  as 
the  five-passenger  car.  Orders  for  this 
model  came,  however,  in  such  quantity 
that  for  months  all  attention  was  given 
to  the  building  of  this  style.  Now.  how- 
ever, production  has  progressed  to  the 
extent  of  making  it  possible  to  also  take 
care  of  the  demand  for  roadsters  and  the 
first  of  these  models  are  now  being 
shipped  to  dealers  and  distributors. 

The  Dodge  roadster  differs  from  the 
Dodge  touring  car  only  as  far  as  the 
body  is  concerned.  It  seats  two  passen- 
gers but  is  otherwise  identical  in  con- 
struction to  the  larger  car.  It  sells  at 
the  same  price,  1785. 

r.0.000  Plug*  a  Day 

Flint,  Mich.,  June  21— The  Cham- 
pion Ignition  Co.,  manufacturers  of 
spark  plugs  will  increase  its  production 
capacity  to  50,000  spark  plugs  a  day 
when  the  addition  to  the  plant  is  com- 

P  This  new  huilding,  two  stories  high, 
146  by  00  feet,  will  increase  the  floor 
space  20,000  square  feet.  It  will  be 
used  by  the  engineering,  tool  and  porce- 
lain department*  and  the  present  fac- 
tory building  will  be  used  for  finishing 
the  product. 


Truck  Shipments 
Unsatisfactory 

McCulla  Back   from  Europe 
Exposes  Faults  in  American 
Trucks 

New  York,  June  22- Wm.  R.  McCulla, 
assistant  chief  engineer  of  the  Knox  Mo. 
tors  Co.,  Springfield,  Mass.,  who  has 
been  abroad  investigating  the  truck  sit- 
uation in  the  war  zone,  returned  last 
Saturday  and  has  many  startling  con- 
fessions of  the  American  truck  situation 
in  connection  with  the  war.  Mr.  Mc- 
Culla believes  that  one  of  the  greatest 
evils  in  the  present  exporting  of  Ameri- 
can trucks  is  that  they  are  poorly  crated, 
many  of  them  being  badly  rusted  when 
they  reach  the  other  side  and  some  of 
them  almost  unable  to  run  because  of 
this  condition.  Some  of  the  concerns 
have  picked  out  very  poor  types  of  men 
to  represent  them  in  Europe. 

Mr.  McCulla  says  that  where  an  error 
is  being  made  is  in  not  having  the  very 
best  factory  organization  to  handle  the 
trucks  when  they  arrive  in  Europe.  Some 
organizations  arc  leaving  all  the  work  to 
soldiers,  which  includes  the  unpacking 
and  setting  up  of  machines  with  the  re- 
sult that  because  of  this  unskilled  help 
some  of  the  machines  operate  very 
badly.  Fatal  accidents  have  happened 
hefore  some  of  the  trucks  have  gotten  10 
miles  from  the  seaport  because  of  this. 

Mr.  McCulla  mentions  personally  see- 
ing three  or  four  machines  in  which  the 
magneto  was  set  exactly  half  way  around 
on  the  driving  dog  so  that  it  was  not  fir- 
ing at  the  right  periods.  On  others  the 
wiring  was  wrong,  and  valve  tappets 
were  not  adjusted  on  others. 

One  American  company  has  made 
a  very  enviable  reputation  for  itself  by 
careful  business-like  work  in  connection 
with  shipping  its  trucks  abroad  and  tun- 
ing them  up  over  there.  The  trucks  are 
well  crated  and  the  company  has  excep- 
tionally good  men  at  the  landing  stage. 
These  men  in  turn  employ  four  or  five 
good  French  mechanics  who  thoroughly 
understand  their  business  and  who  are 
not  carried  away  with  the  sensation  of 
working  in  a  strange  country  and  so  go 
about  their  work  in  a  business-like  man- 
ner. The  company  representative  at  the 
landing  port  simply  walks  around  and 
tees  that  each  truck  is  positively  O.  K. 
hefore  it  leaves  the  port. 

Concerning  tractors  Mr.  McCulla  be- 
lieves the  Panhard  to  be  the  best  used  in 
the  war.  The  Renault  is  well  designed 
but  due  to  lack  of  time  has  apparently 
not  been  so  well  worked  out.  Some  trac- 
tors in  operation  have  not  sufficient  cool- 
ing facilities  and  have  to  carry  addi- 
tional water  tanks. 


Mr.  McCulla  officially  demonstrated 
the  Knox  tractors  to  the  engineers  of 
the  motor  transports  and  made  two  trip* 
to  the  firing  line,  thereby  having  an  op- 
portunity to  observe  the  entire  transpor- 
tation methods  at  work.  He  report*  that 
to  date  the  French  have  had  rather  poor 
success  hauling  their  big  guns  with  trac- 
tors. He  says  that  the  new  French  gun 
will  be  hauled  by  tractors  and  that  the 
lightest  unit  of  it  will  weigh  40.5  tons, 
all  the  weight  carried  on  four  wheels. 

Apperson  Eight  and  Six 

New  York  City,  June  19— The  Ap- 
person Bros.  Automobile  Co.  will  drop 
the  four-cylinder  car  in  191f.  and  will 
manu  facture  only  sixes  and  eights.  The 
six  will  be  the  same  as  the  1915  model. 
The  body  types  will  include  a  roadster 
with  four  seats,  of  which  the  two  front 
seats  are  individual  chairs.  The  new 
roadster  body  will  be  mounted  on  either 
the  six  or  the  eight  chassis. 

The  eight  motor  3  1-2  by  5.  develops 
55  horsepower,  and  is  of  the  V-type 
mounted  at  a  90-degree  angle,  the  cylin- 
ders being  cast  in  fours.  The  car  has 
a  wheelbase  of  128  inches  and  a  tread 
of  56.  Other  features  are:  left  drive, 
center  control;  gasoline  tank  in  rear, 
and  Stewart  vacuum  feed. 

Adopts  Automatic  Spring  Machine 

Racine,  Wis.,  June  19— The  Harvey 
Spring  Co.,  Racine,  Wis.,  car  and  truck 
springs  and  axles,  has  developed  and  in- 
stalled in  its  plant  a  new  device  for  au- 
tomatically forming  spring  leaves  and 
quenching  the  spring  in  oil.  While  the 
old  method  of  forming  and  quenching 
springs  by  hands  required  an  expert 
spring  maker  and  a  helper,  the  new  de- 
vice makes  it  possible  for  a  single  expert 
to  attend  single-handed  to  a  battery  of 
machines.  The  output  of  one  machine 
alone  is  at  least  four  times  that  obtained 
by  hand  work.  With  the  new  machines 
the  Harvey  plant  is  able  to  turn  out  daily 
twenty-five  sets  of  twelve-leaf  2  1-2-inch 
springs,  50  inches  long. 

Detoit.  Mich.,  June  21— The  Packard 
Motor  Car  Co.,  has  placed  a  contract 
with  the  Burd  High-Compression  Ring 
Co.,  to  use  their  patented  piston  ring  for 
1916. 

To  Conclude  Detroit  Electric  Run  TkU 
Week 

Detroit,  Mich.,  June  21— The  An- 
derson Electric  Car  Co.  will  conclude 
this  week  a  series  of  20  daily  interurban 
runs  which  it  has  been  conducting  since 
June  1  for  the  purpose  of  demonstrating 
the  possibilities  of  the  electric  in  runs  of 
one  battery  charge.  The  company  main- 
tains that  the  car  is  sufficient  for  9R  per 
cent,  of  the  motorist's  demands.  The 
model  of  cars  used  is  a  fifty-two 
brougham,  equipped  with    Detroit  lead 
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batteries,  Goodrich  Silvertown  cord  tires 
and  Houk  wire  wheels.  Guests  are  in- 
vited to  take  the  trips,  the  cars  stopping 
at  their  residences  for  them  and  the 
company    furnishing   a    basket  lunch. 

Automobile*  for  China 

New  York  City,  June  19 — A  repre- 
sentative of  interests  in  China,  Gallant 
Goo  has  made  inquiries  at  the  Bureau  of 
Foreign  and  Domestic  Commerce  in  re- 
gard to  automobiles.  Mr.  Goo  wants  to 
take  back  to  China  catalogue*  of  manu- 
facturers of  automobiles,  motor  supplies, 
and  vehicles.  Upon  his  return  home  he 
will  form  a  company  capitalized  at  $100,- 
000  to  handle  foreign  cars  and  vehicles 
generally.  According  to  Mr.  Goo  the  pros- 
pects are  good  for  an  excellent  business 
in  American  cars  in  that  country  as  soon 
as  the  people  are  educated  up  to  their 
use.  Those  interested  may  communicate 
with  him  by  addressing  S.  H.  Rose,  Act- 
ing Agent  in  charge  of  the  bureau,  Room 
409,  Custom  House. 

A.  O.  Smith  Pioneer  Dead 
Milwaukee,  Wis.,  June  19 — T.  M. 
Custer,  general  purchasing  agent  of  the 
A.  O.  Smith  Co.,  Milwaukee,  frames, 
parts  and  trucks,  and  a  well  known  steel 
man  in  the  country,  died  at  Milwaukee 
June  17  of  peritonitis,  following  an  oper- 
ation for  appendicitis  on  May  21.  Mr. 
Custer  was  born  in  South  Ronaldshay, 
Orkney  Islands,  Scotland,  in  1872  and 
came  to  America  in  1891.  He  sailed  the 
Great  Lakes  for  a  number  of  years  and 
just  as  he  was  eligible  for  a  master's  or 
captain's  license,  he  turned  his  attention 
to  metallurgy,  being  employed  by  im- 
portant steel  and  iron  concerns  in  Elyria, 
O.,  Chicago  and  Cleveland  until  1909, 
when  he  became  associated  with  A.  O. 
Smith  Co.  as  a  steel  expert,  shortly  after- 
ward   being    named    chief  purchasing 

Stanton  Sails  for  London 
New  York  City,  June  19 — A.  T.  Stan- 
ton, Dodge  Bros.'  newly  appointed  dis- 
trict representative  for  the  British  Isles 
sailed  today  on  the  steamer  St.  Paul.  Mr. 
Stanton  will  have  his  headquarters  in 
London,  and  will  be  in  charge  of  Dodge 
Bros.'  affairs  in  the  British  Isles. 

Velie  Manager  Resigns 
Moljke,  III.,  June  19 — Ray  R.  Bush, 
general  manager  of  the   Velie  Motor 
Vehicle  Co.,  has  resigned  to  engage  in 
business  in  Kansas  City. 


Gasoline  Price  War 
Rages 

Colorado  Price  Lowest  in  20 
Years— Cut  6  Cents  in 
Ohio  in  Week 

Denver,  Col.,  June  22 — Special  Tele- 
gram— The  price  of  gasoline  in  the 
Rocky  Mountain  region  has  reached  the 
lowest  mark  in  the  last  20  years.  Filling 
stations  are  selling  at  1.1  cents  per  gal- 
lon, and  garages  are  charging  from  13 
to  17  cents.  The  oil  companies  are  sell- 
ing direct  to  consumers  at  12  and  13 
cents  in  25-gallon  lots.  The  price  to  the 
trade  is  11  cents  per  gallon.  These  lower 
prices  have  been  brought  about  by  an 
additional  cut  of  1  cent  per  gallon  which 
is  the  second  in  6  weeks.  Small  indepen- 
dent operators  blame  the  Standard  com- 
pany for  starting  both  cuts  and  predict 
still  lower  prices.  Contrasting  to-day's 
prices  with  those  in  vogue  18  months 
ago,  when  garages  bought  at  18  cents 
and  sold  at  22  cents  per  gallon,  the  ad- 
vantage to  the  consumer  can  be  seen. 

Ohio  Price  Cut 

Cincinnati,  0.,  June  '22— Special  Tele- 
gram— Gasoline  prices  have  been  re- 
duced in  general  throughout  the  state  of 
Ohio.  The  latest  cities  to  be  affected  by 
the  reductions  are  Cincinnati,  Lorain 
and  Cleveland.  In  most  cases  the  Stand- 
ard Oil  Co.  has  started  the  reductions 
and  the  independents  have  met  them. 

The  price  of  gasoline  in  Cincinnati  has 
been  reduced  from  12  to  11  cents  per 
gallon  to  consumers  by  the  Standard 
and  the  independents  have  met  the  re- 
duction. A  drop  to  10  cents  in  the  near 
future  is  promised.  The  independents 
state  that  the  reduction  is  due  to  the 
immense  accumulation  of  gasoline  on  the 
hands  of  the  Standard  company,  owing 
to  the  inability  to  ship  abroad  on  account 
of  the  war. 

A  dispatch  from  Lorain  states  that 
the  price  of  gasoline  has  been  dropped 
by  the  Standard  company  to  9  cents  a 
gallon,  thus  renewing  the  gasoline  war 
on  its  northern  Ohio  competitor,  the 
Lake  Erie  Oil  Co.,  Cleveland,  which  has 
established  service  stations  for  motorists 
at  every  cross-road.  The  Lake  Erie  Co. 
is  meeting  the  reduction.  The  extent  of 
the  present  war  can  be  realized  by  the 
fact  that  gasoline  at  Lorain  has  declined 
15  cents  per  gallon  since  last  Thursday. 


Kelly-Springfield  Tire  May  Add 

Akron,  O.,  June  19— The  Kelly- 
Springfield  Tire  Co.  is  seriously  consider- 
ing a  further  enlargement  of  the  plant 
here.  The  works  are  now  running  on  a 
24-hour  schedule  and  are  rushing  orders. 
The  output  this  week  has  run  up  as  high 
as  1,100  tires  a  day. 


Long  Can't  Contest  Interference 
New  York,  June  23 — On  June  8,  1915, 
the  Commissioner  of  Patents,  head  of  the 
United  States  Patent  Office,  Washington, 
D.  C,  sustained  the  decision  of  the  ex- 
aminers in  chief,  who  in  turn  had  af- 
firmed the  decision  of  the  law  examiner, 
holding  that  G.  F.  Long  has  no  right  to 


contest  the  interference  with  E.  Aufiero 
and  the  Auto  Supply  Mfg.  Co.  of  Brook- 
lyn on  mechanical  horn  patents. 

Toback  Gets  New  York  King 

New  York  City,  June  21— An  im- 
portant chungc  in  the  New  York  field  is 
the  appointment  of  Samuel  S.  Toback, 
president  of  the  A.  Elliott  Ranney  Co, 
formerly  distributer  of  Hudson  cars  who 
will  handle  the  King  line.  The  A.  Elliott 
Ranney  Co.  has  moved  into  the  building 
occupied  by  the  King,  Broadway  at 
Fifty-second  street.  Mr.  Toback  takes 
with  him  the  same  organization  that  has 
surrounded  him  during  his  6  years  in 
the  Metropolitan  district,  with  C.  G. 
Taylor  as  sales  manager. 

Haynes  Co.  Makes  Changes 

Kokomo,  Ind.,  June  17— The  Haynes 
Automobile  Co.,  this  city,  has  made  sev- 
eral important  changes  in  its  organiza- 
tion, the  new  appointments  to  go  into 
effect  immediately. 

R.  Crawford,  for  the  past  18  months 
directing  the  sales  of  the  company,  has 
been  appointed  general  sales  and  adver- 
tising manager.  D.  L.  Watson  grad- 
uates from  assistant  sales  manager  to 
sales  manager.  J.  L.  Larkin,  previously 
sales  promotion  manager,  has  been  ap- 
pointed assistant  sales  manager. 

S.  A.  Merinbaum,  during  the  past  year 
advertising  manager  of  the  company, 
has  been  appointed  sales  promotion  man- 
ager. H.  A.  Minturn  succeeds  Mr. 
Merinbaum  as  advertising  manager,  he 
having  previously  occupied  the  position 
of  manager  of  the  technical  bureau.  Mr. 
Minturn's  successor  has  not  yet  been 
named  but  negotiations  are  already 
under  way  with  several  Purdue  Univer- 
sity graduates  in  mechanical  engineer- 
ing. 

Duffield  Qualityre  Sales  Manager 

Chicaoo,  III,,  June  21— J.  E.  Duffield, 
formerly  manager  of  the  Chicago  branch 
of  the  Thermoid  Rubber  Co.,  has  resigned 
to  take  a  position  as  sales  manager  of  the 
Qualityre  Rubber  Co.,  Chicago. 

Liston  Promoted 

Chicaoo,  111.,  June  19— J.  H.  Liston, 
manager  of  the  Detroit  branch  office  of 
the  Thermoid  Rubber  Co.,  has  been  dto- 
moted  to  western  district  manager  of 
the  Thermoid  Rubber  Co.,  with  sales  of- 
fices  located  at  2009  South  Michigan 
avenue,  Chicago. 

Cunningham  1916  Oat 

Rochester,  N.  Y.,  June  18— The  1916 
Cunningham  has  been  announced. 
Changes  include  new  body  with  divided 
front  seat,  new  top  and  curtains,  West- 
inghouse  generator,  dry-plate  clutch, 
Westingfaouse  starter,  drawn  steel  tank, 
new  speedometer  drive  from  universal 
and  simplified  brake  linkage. 
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Truck  Exports  Gain 
Seventy  Fold 

Britain  Greatest  Buyer— Italy 
Drops — None  to  Germany — 
Canada  Decreases 

Wamiuncton,  D.  C.  June  21  — Supple- 
menting figureM  previously  published  In 
Tnr  AnTr.Miiaitj:  showing  the  gross  fig- 
ures of  export*  of  mtilor  cars  during 
April,  the  llcpartment  of  Commerce  to. 
day  issued  the  detailed  figure*  HfiJ  they 
•re  of  dorldod  lnterr..t  to  the  motor  car 
industry-  As  previously  set  forth  Ihe 
etport*  nf  commercial  far*  increased 
from  fifty  two.  valued  at  $72,67"),  in 
April.  1914.  I.i  2,2<i7,  valued  »t  $:.,240,- 
4MI,  in  April.  linl>,  an  incrensc  of  over 
seventy  fold :  while  during  the  in 
months,  ended  April,  these  exports  in- 
creased from  Ii9".  rommerrlal  cars, 
valued  at  $!MI,:i:nl.  in  1914,  to  8.5MI, 
valued  at  *2ri.!i77.!lf*. 

On  the  other  hand,  the  exports  of 
pnsnengcr  cars  drop|>ed  from  3,219, 
valued  at  t2.7«0.47H.  in  April.  1911,  to 
U.U78.  valued  at  t2.S04.74l.  in  April, 
11115.   while    the   exports    for   the  10 


months'  period  dropped  from  23,167, 
valued  at  t3a.fiM.4KO,  In  1914,  to  14.M1, 
valued  at  tl2^riA.I72.  in  1»IB. 

Exports  nf  ptiu,  nut  Including  en- 
gines and  tires,  increased  in  value  from 
tli2fi,l;'.2  In  April.  191-1.  to  $l,H'>7,6i;7,  in 
April  lart.  and  from  l-V'49,471  to 
$i,924.l7i  during  Ui»  10 

Europe  Gairni 

Naturally  the  bulk  of  our  motor  car 
espurts  arv  going  to  tile  warring  Euro- 
peon  nations.  The  United  Kingdom 
was  a  big  buyer  of  American  cur*  and 
trucks  during  April,  1915.  the  total  be- 
ing l.-t-IS.  valued  lit  $l,921,2Wi,  as 
against  cars,  valued  at  $S14,y77.  in 
April.  1914.  During  the  10  month*'  pe- 
riod those  exports  rose  from  IVlll', 
valued  at  $S.057.1IW.  in  1»14.  to  7,«r,2, 
valu.d  at  »to,H4«,:n>9,  in  1911. 

France  likewise  is  becoming  a  big 
buyer  of  our  motor  trucks  and  rars,  the 
purchases  having  incrcaseii  from  311, 
valued  at  $!79.2m,  in  April,  1914,  to 
1.0M,  valued  at  J1.7 10.702,  in  April, 
1915.  and  fr<.m  1,011,  valued  at  tfiwi,. 
471.  in  1914.  to  3,9il,  valued  at  $10.- 
M.-.342  durinit  the  10  month*'  period  of 
this  year. 

Under  the  heading  of  "other  Europe," 
whkrh  Includes  all  of  the  European  coun- 


tries with  the  exception  of  Unit 
dom,  Germany.  France  and  Italy,  aur- 
prising  trains  are  shown,  the*  exports 
having  increased  from  GOO,  valued  at 
$372.8.17,  in  April.  1914.  to  861.  valued 
at  $2,535.1119,  in  April.  1915.  mid  from 
2,241,  valued  at  $1,777,82«.  to  2,1 18, 
at  t'-'.l  29,392  during  the  10 
months  period.  The  natural  inf*/rewo 
Is  that  trucks  figured  largely  in  the  ex- 
ports, as  the  value  of  the  export*  in- 
creased in  valuo  almost  five  fold  during 
the  10  months"  period. 

Italy  is  a  poor  customer,  that  coun- 
try's imporu  from  this  country  having 
fallen  from  fifty-nine,  valued  at  $39,240. 
in  April.  1914,  to  twenty-thrw,  value*! 
at  $9,9K3,  in  April.  1915.  while  during 
the  10  months'  period  the  exports  to 
that  country  declined  from  2*>-t,  valued 
at  $203,049.  to  M.  valued  at  t.'i*..'lo>(. 

Germany's  contribution  to  American 
motor  <-ar  maker,  was  234.  valued  at 
$163,101.  in  April.  1914.  vrhilo  in  April 
last  there  were  none  of  theuss  oxporte-  to 
that  country.  During  the  10  months' 
period  the  esports  decreased  from  1,1  S5. 
valued  at  $*tl).44*.  in  1914.  to  20.  ' 
at  $20.1S4  during  1915. 

Canada  likewise  is  not  talking 
American -built  motor  cars  at  thin 
K'owfiitiM-d  ot«  jmoe  11.19) 


Kxports  and  Imports  for  March  and 
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Ford  to  Build  Trac- 
tor Plant 

Buys  2,000  Acres  for  Indus- 
trial City   500.000  Farm 
Tractors  Annually 

DtHKitl,  Mum.,  June  li  -  The  first  ac- 
tive step  in  the  manufacture  of  (he  $-<tn 
Ford  tractor  descril>*xl  some  tint*  ui!" 
in  The  Ait»im<*ilf.  v»»s  taken  lu»t  week 
when  th«  r'oril  Miitnr  I'.t  ..lurrii  be- 
!»««  1,0110  and  2.IIO0  «f  land  ju>1 

beytind  th*  my  limits  near  I'eurbom  and 
Oakland  where  it  is  planned  to  erect  f*r 
th*  manufacture  of  lheie  trurtttrs  and 
where  blast  furnaree  and  other  steel 
shops  will  I*  erertetl  f..r  the  prttductum 
of  Font  parts-  The  plan*  have  in  mind 
tho  eventual  employment  of  J'.t.lstlt  men 
and  the  manufacture  of  approximately 
5O0.tM.t0  tractor*  for  farm  work  annuully, 
A  large  amount  of  lh*  irnmnl  will  lie 
reserved  for  the  eretiutn  nf  w.ji  kittic 
men's  homes  in  thl-  »»w       i-ttial  city. 

No  IMaj  an  I'laalu 

Work  will  b*  started  with  the  least 
possible  delay  att  it  is  ex|tecU*d  that  many 
years  wilt  be  retired  Itefttre  the  tt*w 
industrial  city  is  entirely  tnntpletvd.  Th* 
main  plants.  «ueh  a.  the  tract.tr  factory, 
the  blast  furnace,  arc  exported  to  be 
raady  for  operation  within  a  year  or 
two. 

When  these  new  plants  are  completed, 
and  possibly  even  before,  it  m  the  int«n- 
tion  of  th*  Ford  company  In  operate  th* 
present  plant  In  Dm  ml;  ci«chi»ively  for 
th*  manufacturing;  of  the  bodies,  top? 
and  parts  to  be  used  for  the  Kord  cars, 
the  latter  to  be  all  assembled  in  the  us- 
acmblinK'  plants. 
Ready  Material* 

Ford  mad*  many  intereitlns  statements 
and  comments:  "Materials  which  we  need 
for  making  our  curs  are  not  available  or 
are  received  in  such  small  luanlilies  Inst 
it  has  and  i»  rausini:  much  disturbance 
in  oar  manufacturing  plans  VVet*  it 
not  for  th*  war  them  needed  materials 
would  bo  here,  tbey  would  be  received  as 
before  the  war  started,  in  sufficient  quan. 
tity,  but  for  some  reasons,  it  seems  that 
first  attention  is  beinir  iriven  to  tho*e 
concerns  making  wur  material. 

"It  U  my  intention  to  b*  able  in  the 
future  to  avoid  such  a  state  nf  can- 
ditions.  We  will  jret  the  ore  on  our  own 
ships  and  brinjr  it  to  our  new  works 
where  we  will  make  our  own  steel,  at 
our  mills,  and  thus  not  only  avoid  th* 
middleman  10  ft  the  -teel  but  we  will 
hav*  it  cheaper  and  thi*  will  have  nunc 
naturally  its  effect  upon  the  price  nf  the 


"To  produce  an 
tor  at  such  a  low  cost  or  price  lhat  ev*ry 


farmer  could  purchaM.  one,  has  been  one 
of  my  amlntitwH. 

"f  or  years  1  have  worked  quietly  upon 
th*  problem,  and  while  some  were  mads* 
jnd  tcited  lonjr  before  th*  tines  row  in 
operation  upon  my  farm  in  PettrUirii,  I 
was  not  satisfied  until  I  had  the  tractor 
actually  l.ruuirht  up  to  pet  fection. 

"Months  ai^t  we  could  have  announced 
that  we  weic  going  to  have  a  Ford 
tractor,  but,  just  as  in  the  case  of  the 
first  Ford  pnsser.Kcr  car.  we  wanted  to  be 
sure  of  our  ground,  of  our  product.  Now 
we  are  Now  we  kr*tw  that  »«  haw  the 
tractor  which  Witt  do  the  work,  do  it  well 
and  at  such  a  low  cost  that  it  will  be  only 
a  question  of  a  few  years  when  formers 
will  be  faced  with  ti  new  problem,  that  of 
the  disposition  of  the  horse.  The  tiactor 
will  do  what  five  horses  hove  boon  doing, 
sit  you  fan  readily  understand  that  the 
ptis.r  hrtrtc  will  have  to  look  out  for 
llielf." 


MT.rrOO  from 
Ne.  U» 

StttKA.NK,  Wash.,  June  It*  -  The  new 
motor  law  in  the  State  of  Washington 
which  went  into  effect  on  June  10  will 
brine  nt  least  Vf.^m  into  th*  state  cof- 
fer-, which  *»■  not  paid  lit  last  year,  to 
say  nothing  of  thv  large  proportion 
which,  orM-ratlng  in  the  jitney  or  "for 
rent"  trade,  must  pay  Jit)  cents  per  horse- 
power. As  an  illustration  the  Kord  ma- 
chine, with  an  insurable  2 ■■•  horsepower, 
will  cost  th*  owner  $11  50  if  used  for 
pit-ser.ger  carrying,  an  against  12. Tel  as 
at  present-  Of  th*  lo.ooi)  machino*  in 
tins  state  which  ar*  being  operated 
illegally,  fully  ti.000  are  in  the  Seattle 
district  but  with  the  new  law  in  effect 
revenue  will  be  derived  from  cars  which 
have  been  running  without  license  of  any 
.  i  il 

The  Pacific  Coast  Casnaltv  To.  has 
completed  its  check  of  the  jitney  situation 
and  finds  a  commendable  intention  on  the 
part  of  the  majority  to  aid  in  keeping 
within  the  law.  Of  the  106  jitneys  ac 
tually  in  operation  in  Seattle,  but  ttlne- 
t**n  have  been  Intentional  violators,  of 
the  traffic  ordinances  and  of  the  bonding 
agreement.  These  hove  been  retired  as 
bond  risks.  Spokane  now  has  forty-one 
jitr.eys;  Tacoma,  seventy-seven:  Ever- 
ett, elghteer,  and 


21.400  Resister  in  Maryland 

K.vt-TIMriHT..  Mn..  June  10 — llnring  th* 
rrst  Tt  1-2  month*  of  this  year  24.400 
automobiles  have  been  registered  and  it 
is  estimated  that  by  the  end  of  the  year 
there  will  be  more  than  .10,000  cars  regis 
I* red  in  this  state.  In  1!>H  20,L'no  cars 
w.-re  registered  ami  12-trt.OlHi  token  In 
rcglttrntior.  ft.;.  One  of  the  rcaion"  ad- 
r  the  grent  increase  in  regis- 
is  the  improvement  in 
welt  as  in  sta 


105  Automobiles  for 
Rural  Delivery 

Post  Office  Survey  105  Routes- 
Deli  very  in  August— May 
Standardize  Vehicles 

WAJ.iirN<;T«iN.  [).  C.  June  22  Oik 
hundred  and  five  route.-*  for  automobile 
delivery  hove  been  authorized,  dflivtry 
to  start  on  same  Augml  U  and  (hern  is 
•  strong  poMibll.ty  thjtt  in  thti  near 
fu '  ur*  the  poktoftVo  department  will 
■..aridurdixn  motor  vehicles  for  delivery. 
At  the  beginning  the  carrier  may  u*»» 
any  machine  with  not  lexn  ,h*n  Wh» 
pound*,  carrying  rapacity  and  a  tu\\\c 
kind  H|ain;i>  not  \*t*  lhan  Mi  cubic  feet. 
To  dati>  no  ntanilard<t  have  been  :s*ncd  a* 
to  design  tr  postolfice  insiimia.  Accord 
ir.c  to  the  po-.toff.ee  deparlmer.f.  mnUr 
delivery  of  mails  will  (.tart  on  a  laritv 
»cale  Auiru^t  J.  when  5,5w.  mil#»  of 
turat  pout  roads*  will  be  covered  daily. 
This  service  will  be  extended  as  rapidly 


The  fir*t  dir*p»U*h  of  rural  ntaiU  by 
motor  rar  will  Iv*  madt-  July  ],  radiat- 
niR  front  Quariy^llte,  Pa.  Piepai-m(t 
for  the  ir-trodurtion  of  thif  *ervi<e  wher- 
ever it  will  be  advantajreou*.  survey*  of 
rtpecial  needs  and  conditions  in  every 
.State  an*  beinr  made  and  the  po«tofIWe 
itta'partimmt  *ay*  lhat  rapid  increaM  hi 
motor  car  mik-ajr*  may  be  uipoctwi  dur- 
ing tlic  cominjf  ftwal  year. 

The  routes  to  be  operated  include  dU- 
tanceB  of  between  50  and  60  mile*,  and 
the  schedule*  vary  from  «  to  8  hours.  In 
the  nam*  or  le*a  time  than  I*  now  re- 
quired to  do  Si-mile  wagon  route  the  mo- 
tor car  will  serve  the  largely  extended 


In  the  revision  of  the  rural  service  and 
the  inauguration  of  motor  (telirery  there 
has  been  a  reduction  in  operating  ex- 
penses from  April  to  June       of  $744,- 

\*h)i*h  7.J2  nt-w  routes  to  «rve  t^5(4T_> 
•  half  a  mil- 


Car  Hrport 

Chicago,  111.,  June  1!) — Tha  flr«  num- 
ln-r  of  the  pocket  edition  of  the  National 
V**<\  Car  Market  Report  has  just  been 
issuod  hy  the  Chicago  Automobile  Trade 
A  am.  It  is  a  handy  little  volume, 
si  by  4  3-4.  bound  in  red  Leather  and  con- 
taining in  concise  form  statistic*  on 


etoctric*.  An  I*  nhown  in  i 
this  page,  the  book  cover*  only  one  zone; 
that  illustrated  is  Zona  7.  .-enuring  in 
Chicago. 

The  Uhlen  nhown  give  for  each  car  th* 
of  ryltn- 
En  the 
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e,  appraisc-d  average  value  for  the 
whole  United  States  and  "as  is"  sales 
average  for  the  United  States.  Follow- 
ing the  tables  are  additional  data  in 
run-in  form,  giving  the  year,  model  style 
and  list  price.  The  entire  data  for  even 
such  a  1ong-e*t*b1ished  car  as  the  Pierce- 
Arruw  occupy  but  one  page. 

An  index  at  the  front  enables  the  user 
to  turn  readily  to  the  data  desired.  Op- 
posite the  index  is  a  table  explaining  the 
abbreviations  used.  There  is  also  an  ex- 
planatory page,  telling  how  to  get  best 
results  from  the  book. 

The  association  is  gratified  at  the  re- 
ception accorded  the  book;  following  the 
deliveries  to  subscribers  to  the  larger 
and  national  report,  numerous  additional 
requests  were  received.  If  the  book  is 
issued  to  a  salesman  through  a  dealer 
both  the  dealer  and  salesman  must  sign 
an  agreement.  The  condition  attaching 
to  a  subscription  is  that  when  the  next 
is  received  the  present  number 
be  returned,  the  same  rule  apply- 
ing to  the  national  report.  This  is  to 
restrict  service  to  subscribers. 

The  books  are  issued  quarterly  for  $5 
a  year.  The  leather  cover  is  detachable, 
following  numbers  being  inserted.  Each 
book  is  numbered  and  a  record  kept  by 
Assistant  Secretary  T.  D.  Beard  at  the 
association  offices,  2422  Michigan  avenue. 

Berry  Is  Advert  iaing  Head 

Toledo,  O.,  June  21— G.  M.  Berry  has 
been  promoted  to  the  position  of  adver- 
tising manager  of  the  Willys-Overland 
Co.  Mr.  Berry  was  formerly  connected 
with  the  Thos.  B.  Jeffery  Co.  as  second 
vice-president  and  treasurer  and  con- 
nected himself  with  the  Overland  organ- 
ization 18  months  ago. 


Tire  Issues  Continue 
Rise 

Goodyear  and  Kelly-Springfield 
Cos.  Feature  the  Security 
Market 

New  York  City,  June  21 — Except  for 
the  large  gains  of  the  tire  issues,  the 
security  markets  were  dull  and  uninter- 
esting during  most  of  last  week.  Within 
the  last  month  tire  stocks  have  shown  a 
much  higher  tendency,  in  fact,  some- 
times reaching  a  record  mark. 

Last  week,  though  most  all  of  the  tire 
Issues  made  substantial  gains,  the  most 
prominent  were  those  of  Goodyear  and 
Kelly-Springfield.  Goodyear  common 
rose  17  points  while  that  of  the  Kelly- 
Springfield  company  rose  13  points.  The 
first  and  second  preferred  stock*  of  the 
latter  company  rose  1  1-2  and  20  points 
respectively,  a  record  gain  for  the  latter 
stock.  Firestone  common  rose  6  points 
and  Goodrich  common  4  points. 

The  volume  of  business  in  the  automo- 
bile stock  market  was  small,  thus  reflect- 
ing little  activity  and  few  gains. 

The  Detroit  quotations  were  in  sym- 
pathy with  the  local  prices,  the  prices 
there  hovering  around  the  opening 
prices  with  few  important  changes. 

S.  A.  Exports  Better  in  May 

New  York  City,  June  19 — Exports  to 
South  America  in  the  last  3  months 
a  gratifying  improvement  when  com- 
pared with  the  earlier  part  of  the  war 
period.  Exports  in  March  were  about 
92,000,000  more  than  in  the  same  month 
of  laHt  year,  and  April  showed  another 


gain  of  about  $2,000,000  over  April.  1914. 

May  exports  to  Argentina  from  the 
port  of  New  York  included  $163,000 
worth  of  gasoline,  $20,000  in  automobiles, 
and  $68,000  in  lubricating  oil. 

A  steamer  leaving  for  Buenos  Aires  on 
June  8  carried  $20,000  worth  of 


Dividend  on 
Increased  to  W/c 

Syracuse,  N.  Y.p  June  19—  The  H.  H. 
Franklin  Mfg.  Co.  has  increased  the 
dividend  rate  on  its  common  stock  from 
a  6  per  cent,  to  a  10  per  cent,  quarterly 
basis,  the  dividend  payable  July  1,  being 
at  the  rate  of  40  per  cent,  per  annum. 

In  addition,  the  directors  have  voted  to 
retire  as  of  July  1  the  small  issue  of 
preferred  stock,  amounting  to  $130,450. 

A  production  of  3,800  cars  is  being 
planned  for,  in  addition  to  1,000  cars  to 
the  1915  ouput.  To  take  care  of  the 
increase,  three  new  buildings,  with 
75,000  feet  of  floor  space,  are  being 


Dividends  Declared 

The  Electric  Storage  Battery  Co.,  Phil- 
adelphia, Pa.;  1  per  cent,  common  and 
preferred. 

Willys-Overland  Co.,  Toledo,  O.;  quar- 
terly 1  3-4  per  cent,  preferred. 

Westinghouse  Electric  &  Mfg.  Co., 
East  Pittsburgh,  Pa.;  quarterly  of  13-4 
per  cent,   preferred  and   1    per  cent. 

Yale  &  Towne  Mfg.  Co.,  New  York 
City;  quarterly  1  3-4  per  cent. 

Linde  Air  Products  Co.,  New  York 
City;  quarterly  dividends  1  1-2  per  cent, 
preferred  and  2  per  cent,  common. 
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June  H,  1915 

Three  New  Regals 
for  1916 

Two  Fours  and  an  Eight — 
Latter  Sells  for  $1,200— 
Small  Four,  $650 

Detroit,  Mich.,  June  22 — The  Regal 
Motor  Car  Co.  of  this  city  will  have  for 
1916  a  small  four  selling  ut  $650,  a  large 
four  at  $'JH5  and  an  eight  at  $1,200. 
The  latter  has  a  Port  Huron  motor  which 
is  neat  in  appearance,  provides  good 
valve  accessibility  and  fits  the  same 
chassis  as  the  big  four.  The  cheapest 
car  has  a  'i  ."i-8  by  3  3-4  motor,  the  big 
four  3  3-4  by  5-inch  and  the  eight  3  by 
4  1-2-inch.  As  to  the  chassis  the  two 
larger  are  very  much  like  the  last  year 
model  Regal  with  rear  axle  transmission 
and  drive  through  radius  rods,  while  the 
small  car  has  a  unit  powerplant  and  a 
full  floating  axle  provided  with  ample 
ball  bearings. 

Special  attention  has  been  given  to  the 
bodies,  which  have  a  family  likeness  and 
give  a  low  appearance  to  the  cars.  The 
cheap  car  has  plenty  of  room  for  four 
passengers  and  the  large  four  and  eight 
accommodation  for  five.  Electrical  equip- 
ment on  all  models  consists  of  the  Dyneto 
single  unit  machine  with  an  adjustable 
chain  drive,  the  chain  being  enclosed 
with  the  front  end  gearing.  Cantilever 
rear  spring*  are  used  for  the  little  car 
and  long,  underhung  three-quarter 
springs  for  the  other  two,  while  the  un- 
derhung front  spring  with  castor  axle 
continues  to  be  a  Regal  feature. 

Dark  blue  will  be  the  standard  finish, 
with  black  upholstery  and  black  fen- 
ders, but  the  little  car  has  a  black  bon- 
net also.  Stewart  carbureters  are  used 
and  Stewart  speedometers,  the  eight  and 
big  four  also  having  the  Stewart  Vacuum 
feed. 

Truck  Exports  Gain 

{Continued  from  page  1136) 
the  figures  showing  that  the  exports  to 
that  country  declined  from  792,  valued 
at  $865,321.  in  April,  1SH4,  to  696, 
valued  at  $611,797,  in  1915,  while  dur- 
ing the  10  months'  period  the  exports 
fell  from  3,347,  valued  at  $4,336,407,  in 
1914,  to  2,768,  valued  at  $3,165,739,  in 
1915. 

Six  cars  represented  our  exports  to 
Mexico  in  April  a  year  ago,  the  value 
being  $6,830,  and  strangely  enough  six 
was  the  number  exported  in  April  last, 
but  the  value  was  only  $4,025.  During 
the  10  months'  period  the  exports  fell 
from  160,  valued  at  $248,497,  in  1914, 
to  sixty-four,  valued  at  $63,660,  in  1915. 

Weat  Indie.  Gain 

West  Indies  and  Bermuda  show  an 
increase  in  the  importation  of  American 
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cars  from  forty-nine,  valued  at  $53,812, 
in  April,  1914,  to  247,  valued  at  $119,- 
893,  in  April,  1915,  while  during  the  10 
months'  period  the  exports  increased 
from  457,  valued  at  $437,093,  in  1914,  to 
1,121,  valued  at  $696,210,  in  1915. 

South  America  does  not  rank  high  on 
the  motor  car  buying  schedule  from  this 
country,  only  ninety-eight  cars,  valued 
at  $60,437,  being  shipped  there  in  April, 
as  against  137  cars,  valued  at  $104,562. 
in  April  a  year  ago.  During  the  10 
months'  period  the*«  export*  fell  from 
1,729  cars,  valued  at  $1,719,422,  in  1914, 
to  906  cars,  valued  at  $494,488,  in  1915. 

Two  hundred  and  seventy-six  cars, 
valued  at  $251,022  were  shipped  to 
British  Oceania  in  April  a  year  ago, 
while  in  April  last  the  figures  had  risen 
to  307  cars,  valued  at  $270,230.  During 
the  10  months'  period  the  exports  fell 
from  3,535,  valued  at  $2,909,643,  to 
2,471,  valued  at  $2,069,033. 

Slight  gains  are  indicated  in  the  fig- 
ures for  Asia  and  other  Oceania,  the  ex- 
ports being  211  cars  in  April  a  year  ago, 
the  value  of  which  was  $184,277,  while 
in  April  last  the  number  exported  was 
394  and  the  vulue  $560,845.  During  the 
10  months'  period  the  figures  show  ex- 
ports to  other  countries  imported  129 
cars  in  April,  1914,  the  value  being  $97,- 
925,  while  in  April,  1915,  the  number  in- 
creased to  209  and  the  value  to  $236,- 
Hiil.  During  the  10  months'  period  the 
number  exported  was  1,792,  valued  at 
$1,578,608.  in  1914,  and  722,  valued  at 
$651,347,  in  1915. 

The  detailed  figures  follow: 

Market  Prices  Steady 

New  York  City,  June  22 — Market 
quotations  last  week  were  steady  with 
few  important  changes.  Metals  held 
firm  throughout  the  week.  Tin  had  a 
sharp  break  at  the  beginning  of  the 
week  but  picked  up  at  the  close  with  a 
drop  of  $1.50.  Copper  held  strong 
throughout  the  week,  both  electrolytic 
and  Lake  quoting  at  above  20  cents. 
Aluminum  went  up  1  cent  on  Thursday 
and  held  strong  at  the  increase  until  the 
closing  on  Monday,  the  price  being  29 
cents. 
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Twenty-Three  Start 
at  Chicago 

Resta  Makes  110.1  M.P.H.  in 
Eliminations— Stutz  Team 
Fast-  Sunbeams  Speedy 

Chicago,  Iu...  June  22— Special  Tele- 
gram— The  stage  is  set  for  Chicago's 
first  speed  spectacle  and  4  days  hence  an 
epoch-making  race  of  500  miles  will  be 
run  on  the  new  board  track  10  1-2  miles 
west  of  the  commercial  zone  of  the 
Windy  City. 

Twenty-three  cars  will  accept  the  is- 
sue in  the  international  feud  of  Satur- 
day. This  was  determined  this  after- 
noon when  the  final  elimination  trials 
were  held  and  four  additional  entries 
joined  the  exclusive  ranks  of  the  twenty 
space  destroyers  that  qualified  in  the 
laps  against  time  run  on  Tuesday  and 
Wednesday  of  last  week. 

The  Order  of  Start 

The  cars  will  be  sent  away  by  Starter 
Fred  J.  Wagner  in  the  following  rows  of 
four  each : 

First  row — Rcsta's  Peugeot;  Wilcox's 
Stutz;  Anderson's  Stutz.  and  Cooper's 
Stutz. 

Second  row— Carlson's  Maxwell; 
Rickenbacher's  Maxwell;  Burman's  Peu- 
geot, and  Von  Raalte's  Sunbeam. 

Third  row — Porporato's  Sunbeam; 
Chevrolet's  Delage;  Keene's  F.  R.  P.,  and 
O'Donnell's  Duesenberg. 

Fourth  row — Grant's  Sunbeam ;  Alley's 
Duesenberg;  Henning's  Mercer  Special, 
and  Haupt's  Duesenberg. 

Fifth  row — Babcock's  Peugeot;  Joe 
Cooper's  Sebring;  Rowling's  Ogren,  and 
Hughes'  Porter-Knight. 

Sixth  row — Orr's  Maxwell;  Devore's 
Porter-Knight,  and  Mulford's  Mulford 
Special. 

The  order  of  start  was  determined  by 
the  time  made  in  the  elimination  triaU, 
the  four  fastest  cars  starting  in  the  first 
row,  the  second  speediest  quartet  in  the 
second  tier,  etc.  This  allows  the  positions 
of  desirability  to  the  faster  cars. 


Daily  Market  Report*  for  the  Paat  Week 

Malarial.                               Tuei.  Wed.  Thura.    Frl.  Sat.  Won.  Chanoea 

M.  ">"•»•.,   -»  .-><  .29  .'•>         29  -oi 

Antimony                                                ..«?  .17      MM  MH  MX    MM  — .oovs 

Br-.m,  &  i  h»mirK  10«  It.,                                 I  21  1 .11       1.11  151  1.31  1.31   

Hes.rn.cr    Slerl,   ton                                                  S'*  19.0.1  19.00  19.00  19  00  19  DO  ...... 

I  ..!•»*..   Klec.   lh   30' *  .10  •»      .10  .20  .20  .10  —.00', 

I  np,.".  I~»ke.  lb.  tOH  .20:4      .20!*  .20-4  -20M  .20'*   

1  .,t«..r.»ced  Oil.  11.1                                                6.11  6  11       6.05  6.10  6  0S  6.00  --.11 

Cyanide  P<o..»h,  lb  14  .24        .24  .24  .24  .24   

1-it.b   Oil,    Menhaden,    llr..»n   40  .40          .40  .40  .40  .40   

...unlii.r.  Auto.  I,bl  12  .12         .12  .12  .12  .12   

Lard  Oil.  prune  +0  .90        .90  .90  to  .'Ml   

Lead.  1W  lb".                                                     6.75  6  50       6o0  >.;<.  5.75  $.75  —loo 

t..n«ed   o,|  64  .64        .62  .62  .62        .62  —.02 

Oiwn  Hearth  Sled,  ton   19. Ml  19, SO  19.50  19  So  19.50  |9  50   

Petroleum,  bid..  Kan.,  crude            .   40  .40          .40  40  .40  ,40 

Petroleum,  hbl.,  !»».,  crude                                  1.15  I  15       1.35  I. .15  1  35  1.35   

Ranched  Oil.  refined                                               85  .85         .85  .85  .85  .85   

Rubber.  Fine  I  n  River,  Para  63  .63         .63  .61  .63  .63', 

S.lk.  raw,  Ital                                                   1.S5  ..       1.7$  ..  3.75  —.10 

Silk,  raw,    .apart.  ..                                                3  35  ..        3  27',  ..  ..  3.22',  —.W-i 

Sulphuric  Acid,  60  Bawnc.    90  .90        .90  .90  .90  .00   

Tin.    100  II.                                                              42  25  41.00  40.75  41.00  40.7$  40.75         -  1  50 

Tire  Scrap                                                                    041*  .04*4       .04 «  .044*  04V.  .041,   
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The  four  cars  that  qualified  today 
were  Henning's  Mercer  Special;  Mul- 
ford's  Mulford  Special;  Hughes'  Porter- 
Knight  and  Rawling's  Ogren,  a  post 
entry  that  was  accepted  only  after  all 
the  drivers  consented  to  the  eleventh- 
hour  nomination. 

Limberg's  Sunbeam,  which  qualified  at 
a  speed  of  90.8  miles  an  hour  last  week, 
will  not  be  allowed  to  start.  There  are 
throe  other  Sunbeams  in  the  race,  all  of 
which  made  faster  time  in  the  elimina- 
tions, and  consequently  Limberg's  amount 
is  automatically  barred  by  the  three-car 
rule  of  the  American  Automobile  Asso- 
ciation. 

In  addition  to  Limberg's  Sunbeam,  the 
following  original  entries  will  not  start: 

Ralph  PePalma's  Mercedes;  Barney 
Oldrield's  Bugatti;  Brown's  Du  Ches- 
neau;  Vail's  Mulford  Special;  Zucher's 
Berwyn  Buby,  and  Mais'  Mais  Special. 
The  Mercedes  and  Bugatti  were 
scratched  last  week  because  of  mechan- 
ical trouble,  the  Du  Chesneau  and  the 
Mulford  Special  failed  to  make  their  ap- 
pearance; the  Berwyn  Baby  was  hope- 
lessly slow  and  the  MaiH  Special  is  suf- 
fering from  lubrication  troubles. 

In  an  effort  to  better  their  starting 
positions,  several  of  the  drivers  quali- 
fied their  cars  for  a  second  and  third 
time  today  and  eight  succeeded  in 
making  faster  time  than  they  did  in 
their  first  laps  in  the  eliminations.  The 
surprise  of  the  day  was  the  showing  of 
the  two  Maxwells  by  Rickenbacher  and 
Carlson.  Neither  appeared  exceptionally 
speedy  when  it  qualified  last  week  but 
this  afternoon  they  averaged  103  miles 
an  hour  or  better  and  earned  a  place  in 
the  second  row  of  starters. 

Sunbeams  Gain  Speed 

The  two  English  Sunbeams,  entered 
by  the  British  maker,  also  had  greater 
speed  today  than  they  showed  last  week, 
Von  Raalte  raising  his  average  speed 
from  93  to  100.8  miles  per  hour  and  Por- 
porato  hitting  98.(56  miles  per  hour  in 
his  third  trial.  Harry  Grant  drove  some 
of  the  bugs  out  of  his  six-cylinder  motor 
since  last  week  when  his  best  time  was 
91  miles  per  hour  and  covered  a  lap  at 
a  96-mile  an  hour  clip  this  afternoon. 

Haupt's  Duesenberg  has  more  speed 
than  it  had  last  week  and  Joe  Cooper's 
Sebring  raised  its  average  from  89  to 
92.3  miles  an  hour. 

The  drivers  will  have  2  more  days  of 
practice  before  the  race.  The  track  will 
be  closed  on  Friday  in  order  to  prepare 
it  for  the  inaugural  contest.  The  drivers' 
meeting  will  be  held  Thursday  night. 

Peugeot  Past  est 

Resta  with  his  Peugeot  stands  first  in 
the  list  of  the  twenty-three  to  qualify, 
his  average  for  the  two  laps  being  110.1 
miles  an  hour,  and  almost  fi  miles  an 
hour  faster  thnn  any  of  the  other  cars 
to  qualify. 


The  most  consistent  team  qualification 
was  that  of  the  three  Slutzes,  all  of  which 
will  line  up  side  by  side  with  Resta  in 
the  front  row  Saturday.  Naturally  the 
Stutz  team  is  the  favorite  one  as  it  was 
at  Indianapolis  a  month  ago,  and  it  is 
expected  that  considerable  race  strategy 
will  be  exercised  by  this  team  in  wear- 
ing down  its  speedier  rival,  Resta.  Resta 
will  have  to  meet  the  Stutz  stamina 
single-handed  Saturday,  in  that  his 
speed-mate  DePalma,  who  was  his  fight- 
ing rival  at  Indianapolis,  has  not  been 
able  to  get  his  Mercedes  ready.  It  will 
not  be  surprising  to  see  one  of  the  Stutz 
entries  start  out  setting  the  pace  and  as 
they  all  qualified  at  a  speed  slightly  over 
104  miles  an  hour,  some  fast  traveling 
will  be  looked  for  in  the  early  stages  of 
the  race.  It  will  only  be  a  question  of 
motor  and  chassis  stamina  that  will  de- 
termine the  average  speed,  because 
drivers  are  agreed  that  the  2-mile  board 
track  scientifically  banked  as  it  is,  is 
much  easier  to  drive  than  the  Indianapo- 
lis track  with  its  not  so  well  hanked 
turns.  The  three  Stutz  cars  have  been 
completely  overhauled  since  the  Indian- 
apolis race,  and  this,  backed  by  the  Stutz 
factory  organization,  should  form  a 
strong  combination. 

The  opinion  is  common  that  Porpo- 
ralo  and  the  English  Sunbeam  will  be 
a  factor  in  the  race  and  much  more 
dangerous  than  at  Indianapolis  when 
the  British  entry  was  eliminated  near 
the  close  of  the  contest  with  a  faulty 
carbureter  while  running  well  inside  the 
money.  The  Sunbeam  is  built  for  a 
banked  track  such  as  the  Chicago  one 
and  both  Porporato's  car  and  that  of 
Von  Raalte  have  been  fitted  with  the 
same  gears  as  were  used  at  Brooklands 
for  successful  time  trials.  Porporato  is 
a  masterful  driver  and  fearless.  Like 
the  majority  of  foreigners  he  shows  his 
car  no  mercy  and  if  the  Sunbeam  stands 
up  under  him  he  should  be  a  serious 
contender  all  the  way. 

Barney  Oldfield  established  Sunday  a 
new  lap  record  for  the  wooden  bowl.  At 
the  wheel  of  his  Christie  the  veteran  cov- 
ered the  2  miles  in  1  minute  4  2/5  sec- 
onds, an  average  of  115.5  miles  an  hour. 


Chicago's  Speedway  Field 

Car  Driver  Time  M.P.H. 

IVuif.ot    ...K*Nla  .!:»:..»    II*.  I 

•"•nit*  wiicox   t        i «».::. 

-Hut*   Anderson  I.-U8.8  t«4.« 

Stutl  ...Cooper   !:'«$  Hi  1. 6 

Maxwell   Carfnon   .1  :■>».;»  l«3.t 

Maxwell   Klck.-nbucher.  1  09.9  HU 

1'euKcot   Hurrnati   1:11. J  im.n 

Sunbeam  Von  Kaalto  .   .1:114%  Iiki  « 

Sunbeam   rv.rix.ralo   .     .  1  IS  S»6  9v« 

I'eUtte   Chevrolet  1:14.3  97 

Porter-Knight  . .  .  Keene  ...  .1:14.1  9*.  9 

nuenenberi:.   i  i  liontull  1:14.7  9fi-4 

Sunbeam   riratiL   1:14*  9(1: 

I  lueselitierjc   Alley   1:1S.»  »» 

Mercer  Special   ,.  limning*  1:16  91.7 

1  niesenherR"  ...      Unapt   1:1*. 7  SIS 

1'eiiecot   Balnock   1:17  »3.I 

Sebring    J  Cooper  11?  92  3 

'►urea   Itawllin;   1 '18.30  92 

Porter- Knight  ...Hughes   1:18. »K  91.1 

Maxwell   <>rv   1:20.3  89.* 

Porter- Knight     .  l'evore   1:21,3  K7  3 

Mulford  Special  ..Mulford.    .1:23  75  V5.9 


Association  to  In- 
sure Race  Drivers 

New  Drivers'  Assn.  Offers  25% 
of  All  Revenues  for  Bene- 
fit of  Drivers 

Chicago,  III.,  June  19— A  movement 
which  is  hoped  will  benefit  drivers  and 
mechanics  who  are  injured  in  races  has 
been  started  by  the  Automobile  Drivers' 
Protective  Association,  organized  at  In- 
dianapolis during  the  recent  race  meet. 
This  association  contemplates  an  insur- 
ance  fund  for  the  benefit  of  injured  driv- 
ers and  mechanics. 

Twenty-five  per  cent-  of  all  revenue 
paid  into  the  treasury  of  the  protective 
association  will  be  set  aside  as  an  insur- 
ance  fund  and  held  in  trust.  A  nucleus 
for  this  fund  was  created  by  the  manage- 
ment of  the  Chicago  speedway,  which  is 
sharing  the  receipts  from  practice  with 
the  drivers.  The  local  promoters  already 
have  turned  over  $1,800,  which  is  40  per 
cent,  of  tho  money  taken  in  at  the  gate 
Sunday,  to  the  driver*'  association,  and 
$450  has  been  deducted  from  this  gum 
for  risk  benefits.  The  remaining  $1,350 
will  bo  divided  among  the  teams  who 
warmed  up  their  mounts  in  order  to 
thrill  the  Sabbath  throng.  In  addition 
to  money  received  for  participating  in 
practice,  25  per  cent,  of  the  initiation 
fees  and  annual  dues  will  be  put  into  the 
insurance  fund. 

Fifteen  Charter  Members 

The  drivers  held  their  first  meeting 
since  they  organized  at  Indianapolis  here 
today  and  adopted  a  constitution  and 
by-laws.  The  fifteen  charter  members 
of  the  organization  are  representative 
drivers  and  the  board  of  directors  is 
composed  of  such  stars  as  Ralph  de 
Palma,  Harry  Grant,  Barney  Oldfield, 
Earl  Cooper  and  Bob  Burman.  Fifty 
applications  for  membership  have  been 
received. 

The  following  men  have  been  chosen 
to  guide  the  destinies  of  the  organization 
during  its  first  year: 

President,  L.  C.  Erbes  of  St.  Paul: 
first  vice-president,  E.  J.  Schroeder  of 
Jersey  City,  N.  J.;  second  vice-presi- 
dent, Charles  ErbBtein  of  Chicago;  and 
secretary-treasurer,  E.  C.  Patterson. 

The  drivers'  association  is  heartily  in 
sympathy  with  the  American  Automobile 
Association  in  its  efforts  to  put  racing 
on  a  high  plane  in  this  country  and  the 
by-laws  stipulate  that  no  driver  or  me- 
chanician can  become  a  member  of  the 
organization  unless  he  is  in  good  stand- 
ing with  the  A.  A.  A.  and  willing  to  live 
up  to  the  rules  of  the  A.  A.  A.  contest 
board.  In  addition,  each  member  must 
post  a  bond  of  $1,000  to  abide  by  the 
A.  A.  A.  rules. 
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Five-Car  Entries 
Allowed 

A.  A.  A.  Will  Register  All 
Racing  Cars  to  Avoid 
Certain  Abuses 

New  York,  June  22— At  a  meet- 
ing of  the  Contest  Board  of  the  Amer- 
ican Automobile  Assn.  changes  in  the 
contest  rules  were  made  which  will  per- 
mit of  starting  five  cars  of  one  make  in  a 
contest  instead  of  three  as  formerly. 
Where  five  cars  are  entered,  three  may 
b«  entered  as  a  factory  or  team  entry 
and  the  two  additional  cars  may  be  en- 
tered by  individuals. 

A  plan  has  been  adopted  to  register  all 
racing  cars  ho  as  to  avoid  certain  abuses 
now  existing  and  each  racing  car  will  be 
designated  as  a  special  model. 

Messrs.  Sloan  &  Moross  were  disquali- 
fied for  running  outlaw  meets,  the  dis- 
qualification being  for  3  years  from  dutc 
of  last  unsanctioned  contest.  Drivers 
connected  with  them  were  disqualified 
for  a  period  of  1  year  from  date  of  their 
last  offense.  Drivers  re-instated  by  the 
board  included  Hughic  Hughes,  Arthur 
Chevrolet,  Omar  Toft,  Herb  Alderson, 
Harry  N.  Agerter,  C.  0.  Norman,  and 
Charles  W.  JohnBon.  Further  changes 
in  rules  limit  the  length  of  a  handicap  on 
a  1-mile  track  to  10  miles. 

Sioux  City  Has  17  Entries 

Sioux  City,  Ia.,  June  19— Everything 
pertaining  to  the  speedway  races  here 
on  the  2-mile  dirt  speedway  July  3  are 
moving  along  satisfactorily  and  a  record 
attendance  is  looked  for.  To  date  17 
entries  have  been  received. 

Car  Driver 

Maxwell   Klekenba.her 

Maxwell   Carwm 

Duesenbera   •..vAUcK 

Dueaenberg  o  Donnell 

K?Smn&;i : : : : : : :  :  : : : : : *.o.c: &n*in 

Krwln  Special   •■•  •  ••  ■  ••  

Du  Chexneau   W    W.  Drown 

Mills  Special   J.  A.  Max 

Sebrlnit  ••!  T.  Cooper 

White  6  -  .  »V  J.  Shrunk 

F.mden   "Slant  Donaldson 

lv.iK.-ot   

Mulford  Special  Mulford 

National   Butler 

'  'hMmern  ' .' .'  - .' .' .' .' .' .' .' .' .' .' .' .'  ' . II.  A.'  Wet  more 

Tacoma  Has  Big  Field 

Tacoma,  Wash.,  June  10 — Seventeen 
starters  are  to  date  assured  for  the 
Tacoma  race  meet  Sunday  and  Monday 
July  4  and  5.  On  the  first  day  will  be 
held  one  race  for  250  miles  on  the  new 
2-mile  board  speedway  and  on  Monday 
there  will  be  two  races  one  at  100  miles 
and  the  other  at  200  miles. 

Car  Orlver 

Darnel"  Otdfleld  PeliReot 

O.  K.  Kuckntell   Mrrrer 

Harry  Ileviiot.ls  Mormon 

Kddle  Pullet)   Mercer 

Frank  Klliott   'Jonloti 

Boh  Purmnn  .  .  tvuceot 
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Karl  Cooper  Stula 

Have  Lewln  SlUla 

'JeoijjL-  Hill  

Jim  Parsons  

Krilest  S<  blunder  

Itetl  llendriks  

Hilly  rarU...n   Maxwell 

.!<>.•  Thomas   

H  D  Ktnitton  

Hay  Lenta  

T.  V  Harxby   Velie 

Oldfield  will  probably  drive  the  Peugeot 
with  which  Rcsta  won  the  Vanderbilt  and 
Grand  Prize  races.  Earl  Cooper  has  en- 
tered the  third  Stutz  which  will  probably 
be  driven  by  George  Hill. 

Board  Speedway  for  Coast 

Chicago,  Iij,.,  June  24— Los  Angeles, 
t'al.,  is  to  have  an  automobile  speedway 
and  expects  to  have  it  completed  for 
opening  on  Thanksgiving  day.  L.  W. 
Wickes,  engineer  in  charge,  was  in  this 
city  last  week  making  a  study  of  the  2- 
mile  Chicago  track.  A.  M.  Young,  promi- 
nent in  the  promotion  of  southern  Cali- 
fornia racing  is  the  chief  backer  of  the 
project  and  claims  that  options  are  al- 
ready held  on  three  sites  all  within  15 
minutes  ride  by  trolley  from  the  center 
of  the  city.  This  enterprise  should  mark 
the  home-coming  of  speedway  racing  for 
the  coast  so  far  as  board  tracks  are  con- 
cerned as  the  original  board  track  speed- 
way of  America  was  built  on  the  coast. 

Sixteen  Entrants  for  Omaha 

OMAHA,  Neb.,  June  21 — Arrangements 
are  nearing  completion  for  the  300-mile 
race  on  July  5  on  the  new  1  1-4  mile 
board  speedway  in  this  city.  The  track 
was  completed  a  week  ago  and  now  a 
force  of  workmen  is  completing  the 
grandstand  and  other  necessary  build- 
ings.   Entries  to  date  follow: 

Car  Driver 

Meroedea   De  l'alma 

I.ueBeiihrrit  ODounell 

IlueKellher*  Alley 

Maxwell   Rruake 

SunlM'.im   Porporoto 

Sunbeam   Vonitaatte 

I'.-UK.-ot   Kesta 

Stutx  Anderson 

Stutx   Wilcox 

K.iby  PeuKcot  LeCaln 

r>i-I..iK<-  John  nePalma 

Maxwell    nirkc-nbarher 

Maxwell  Moore 

Pi)  <'lie«n*au  Brown 

Mais  Special   Mais 

V-  K.  P    H  lichen 

Robertson  Joins  Houk 

New  York  City,  June  18 — George  H. 
Robertson,  prominent  in  the  automobile 
industry  as  a  race  driver,  and  later  con- 
nected with  the  Auto  Supply  Co.,  New 
York  City,  for  years,  has  become  the 
eastern  district  manager  for  the  Houk 
Mfg.  Co.,  Buffalo,  N.  Y.  His  head- 
quarters will  be  at  the  company's  branch 
at  Fifty-eighth  street  and  Broadway. 

Chicago-Seattle  Record  Established 

Chicago,  III.,  June  19— A  record  of 
2,439  miles  in  elapsed  time  of  97  hours 
and  10  minutes,  was  made  recently  over 
the  Yellowstone  Trail  from  Chicago  to 
Seattle.  The  run  was  made  by  a  series 
of  relays. 
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West  Reduces  Fuel 
Prices 

Twin  Cities  Cut  Prices — Mil- 
waukee and  Cincinnati 
Prices  Reduced 

Minneapolis,  Minn.,  June  19— Quiet 
marks  the  gasoline  market  in  the  Twin 
Cities.  After  the  Standard  Oil  Co.  had 
reduced  gasoline  1  cent  and  the  inde- 
pendents had  met  the  price  at  10  1-2 
centB  per  gallon  no  change  has  been 
noted.  The  leading  independent  dealers 
scout  the  idea  of  any  price  fight  with 
the  Standard,  and  they  deny  any  knowl- 
edge of  a  business  combination  to  be  ef- 
fected between  the  independents.  A 
leading  dealer  lays  the  cut  in  price  to 
over  production  of  gasoline.  He  said 
also  that  the  wet  weather  has  had  some 
effect  in  reducing  general  motoring  and 
also  that  the  war  had  reduced  export, 
thus  tending  to  an  overplus  of  stock  in 
the  American  market.  The  Standard 
people  said  that  discovery  of  new  fields 
was  one  phase  which  brought  the  reduc- 
tion. W.  C.  Stohr  of  the  Independent 
Oil  Co.,  St.  Paul,  and  John  Hancock  of 
the  Pure  Oil  Co.  in  both  cities,  are  au- 
thority for  the  statements  as  to  the  rea- 
son for  the  price  cut. 

Wisconsin  Has  Lien  Law 

Madison,  Wis.,  June  19— A  Wisconsin 
garage  lien  law  has  been  passed  which 
gives  every  keeper  of  a  garage  a  lien 
upon  and  power  to  retain  the  possession 
of  automobiles  for  the  amount  which  may 
be  due  for  care  of  same  until  such 
amount  is  paid.  The  law  requires  that 
the  garagemen  shall  not  exercise  his 
power  upon  any  automobile  unless  there 
shall  be  posted  a  card  stating  the  cRargcs 
for  storing,  such  to  be  easily  read  a 
distance  of  15  feet  by  any  person  enter- 
ing the  garage  through  the  proper 
entrance. 

2-Mile  Speedway  for  Pittsburgh 

Pittsburgh,  Pa.,  June  21— The  Pitts- 
burgh Speedway  Assn.  has  been  formed 
to  build  a  2  1-2-mile  speedway  in  this 
city.  It  is  expected  that  within  a  short 
time  the  roster  of  officials  will  be  an- 
nounced. The  capital  is  $1,100,000  and 
the  incorporators  are:  W.  J.  Phillips, 
Gen.  F.  J.  Kress.  R.  D.  Ward,  N.  S. 
Grubbs.  J.  F.  Lent,  J.  H.  Johnston,  W. 
C.  Atkinson,  G.  A.  MacGregor,  J.  B.  Cal- 
lanan,  F.  B.  Ninness,  T.  F.  Walter,  R. 
Briney,  F.  F.  Jamison,  E.  N.  Hagerling. 
C.  H.  Bunting,  J.  R.  Robinson  and 
others. 

Three  sites  are  under  consideration, 
all  of  which  are  within  a  radius  of  15 
miles  of  Pittsburgh. 
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$35,000,000  for  Cars 
This  Year 

Southern  California  to  Spend 
This  Amount   68,200 Cars 
Now  Registered 


By  A.  G. 
ANcacLni.  Cal.  June  19  -Southern 
California,  with  an  approximate  area 
«m|uii1  t<>  that  of  the  state  of  Pei*n*yl- 
vania,  finds  ready  mean*  «»f  continuing 
her  lead  In  per  capita  purchases  of  mo- 
tor vehicles  throughout  the  nummer  and 
fall  months.  It  is  animated  that  out  of 
the  $244.&&)t:ill,  total  product*  of  the 
eight  wulliarnwKt  counties  of  California 


I  into  the  aiiU.itw.rnle 
new  ear*..     Many    expeM*  claim 
wulhern  California  wilt  invest 
ooo  in  new  machines  this 

Kxceptional  grain  crop*  are  assured  by 
»  large  and  unusually  favorable  rair.- 
fall;  improwd  conditions  cnuae  greater 
demands  in  the  petroleum  Industry; 
mining  inter**!*  ara  extending;  modern 
giving  increased  rnllaagti; 
are  growing  in  variety 
and  extent:  shipping  and  whip  building 
hare  attained  new  proportions  and, 
union*  many  mir*cellaneou»  internals, 
motion  induce  producing  companies  are 
maintaining  motor  plant*  of  imnwnw 
importance  to  the  automobile  trade  of 
"julhern  California. 
«:\wn,oo*  in  I  let  are* 

Moving  pktura  concerns  in  and 
around  I-os  Angeles,  are  using  automo- 
biles and  motor  trurka  to  the  amount  of 
$2,000,000.  One  company  h  represented 
by  :i'XI  marhir,*..  ontw/d  by  the  company 
and  the  players  permnally  to  the  *atu* 
of  e.yOO.OOO,  Many  rars  aic  rented  by 
th*  day  or  week  for  the  player  a,  but 
tho-e  rwj-.il  red  for  genera!  scrvires  are 
owned  and  operated  by  the  producing 
citrnpaniea.  Machines  bought  by  these 
concern*  for  wrecking  purpoar*  in 
"cetic*,  afford  used-eard  dealers  of  Lon 
Angeles  a  regular  line  of  hutOn***,  at 
price*  rani'-nif  from  $J0O  to  $:J0O  per 
car. 

Orange  grower*,  ranchmen  and  farm 
cr»  generally  are  now  buying  car*  and 
trucks  at  eAMiitial  adjuncts  of  their 
busineaa,  each  years  crop  bringing  in 
new  file*  of  purchasers.  Each  mile  of 
laterals  added  to  the  good  road*  ay4i*m 
of  the  Southland  provides  new  motor  ve- 
hicle uaers.  And  these  ranchers  and 
•  growers  seek  quality  in  all  lines, 


The  Kiel*  of  California  as  a  whole 
keeps  something  like  $1 54,000,(100  in- 
vested in  niachitn-j.  of  which  i:i4>TU  arc 
rvwis'.ered  on  this  date  Averaging  each 
c*r  a*  tallied  at  11,0X1.  the  itl« 


raprexanted  by  machines   at   thi»  tir 
it  approximately  $1:15.000.000  and 
ronlinff   to   state   and  county 
$1,000  per  car  in   California   H   a  low 
estimate. 

There  are  8»_700  machine*  registered 
from  thn  aouthem  California  countir* 
alone.  The  southern  C-aliforr.La  branch 
of  th*  fctat*  motor  vehicle  department 
record*  shows  a  total  rvgM  r»tt*iii  from 
the  eight  aouthern  California  conntte* 
at  this  time  last  year  amounting  to 
."],:ir.*i  car*,  an  increase  in  UM  5  of 
10,8:11  cars,  pract  Rally  all  new  ma- 
ihiTifM  At  this  time  Last  year  Lo» 
Angeles  comity  had  35. LV; 
Imperial,  1,270;  Oiange,  3,i:iS; 
side.  1.74-3;  San 
Hiego,  «,TH;  Santa 
Vnr.tura.  1,201. 

TV  Products  of  Southern  California 

The  eight  southernmost  counties  of  Cali- 
fornia, all  of  which  are  tributary  to  the 
jM>rt  of  l-os  Angeles  will  produce  ap- 
proximately $250,000,000  thin  year,  of 
which  at  lva--t  10  per  rent-  will  go  direct 
to  the  (offers  of  the  automobile  industry, 
according  to  authoritative  and  «m<erva- 
tivc  figure*. 

Q1,«ntlir  Vstua. 

Jim  ru|i  tints.  |I.*1»,**W 

1  -i'   ' 

■BMi  JM.«.»  bl.la.  -J« 

iiertl*«   t»5.t"H  <ria-      »!  ■' 

•Itumi  SS'SlS 
•Mrlrk  ......  I.f^.  'f 

huiu-r  i'"  ■ 

..  ..  ft**  e,  I.. 

rann*<l  f<wit\»  . .  . .      I .  i  ■   ..  •■■ 

r*n!in«i*«r    '*»  c,  I  •  l.'Va.nso 

Ossaf)  .  !■■■*«  I-.  a7i.,*« 

■ChaWfal     .  ba*s.  lvTU).fo« 

•  Tirrae    t\i>iV*  bbia. 

Clay    IfflSSf 

''npp*-r   .... 

*1~VtU.n    .  hale* 

Kmos  Ipavhaa  caaaa 

rennixc  ,     1 

•no.  ,-»u„m,l     ...                rase*  $,♦»•».»«• 

Kl«Ji  fr»rt.  .    .  ...tt»^.w<  It-  ttMLSW 

c.;>r„.., i",ur «.«..«. 

r,v,un     ...  1'  '•" 

<;uiii 

IvMMaa  i.u.  .  i,:m 

'Ktim  ions.  «.so«;o*» 
w.i  it*. ,  ;;»\o*s 

t^tioc*  Ml  B.  fi.  H.0H 

urn,   i       M>te.  tm.m* 

iJmratuna    2lT.^t»i 

"1  vtnU-r  Uit> 
Imri't'd  r«»-ah 

nrnt  TntlU.1 .   .     .  ^1         ft.   ..  *..:«a.«a 

M«lun»   K,B9f  f«i«  LSM.«M 

Vlaeen)  waters 

ejjpjfej  LM»  t-n*  j,i»(t.ihi 

Olive  effl   onto.  3tl,W»# 

•lltl%M.    B«cai«i    ...  1  "fi  M,. 

r.nl.>«   :-»  r   |,  .  TMM 

•Pawotewm  ,  .  "**  i.'1"1  >  m.  icium 
•IVppers  anil  i>lmi- 

wntns   ■  

folate**    *t**  r.  I,  .  ZMvtM 

rvtatoaa  sweet  tftl  e,  I  ,  •*>.»'•*« 

Penltrr   1  4««.w»» 

•Mall    tt.0#J  looa.  iiliui 

Kteeis.  rruahed  nn.t 

■ratal   L4SMN 

•B«aar  <be«t)    J«  *«-  lont.  |<4M.«o« 

T<,m*«fM«i     ......  Irtte.  t. .  M.r.i#. 

Vfmlabtea,  aa»l<t  1  !'•»  e.  1  .  t£Vm» 

-ftln^  ani  branny  '  ■»"«or«ls.  I.JM.ro* 

Waa*    Mt.MW 

•Manwterfit  pn«l- 

:"  1  ^3rala""n!  —OOW 

till  '-W  HI 


in  ^trr^rtate^amounUHl  to  10^14**  m 
chines  over  which  the  total  refcH*- 
tratlons  to  date  show  tut  increase  of  32,- 
$22  cars,  Thi»  increase  rtprwrnU  new 
carx  atmort  entirely  and 
less  than  $30,000,'KH)  spent  for  l 
in  California  already  thin  aeuson,  accord' 
inir  to  th*  moat  conservative  figrurrs  of 
Unken  and  state  official*- 


of  l-o* 

month  of  May  encluatvo  of  Ford«,  and 
the  machines  shipped  into  Arizona, 
which  territory  i*  rontroHed  almost  ex- 
chmvely  by  l.oa  Anjrelefl  dealer*-  On 
an  aver  nee  of  200  Fords  a  month  are 
sold  in  touthv/n  California  and  from  M 
to  100  go  into  Arizona,  which  do  not 
show  on  tha  California  reifirtration  re- 


Money  l»  abundant  in  the  banks  of 
thiii  rejfion,  though  con*#ev»tiv«ljr 
handled.  On  May  IK,  the  date  of  th* 
la»t  call,  th*  banks  of  Urn  Am**!**  city 
carried  total  dtpoaiu  of  $l71^b7.ft28 
with  $47,wl.,ft&i  cash  on  1 
Angeles  clearing  htKja*  I 
Kurnn  are  not  decreasin*;  i 
advance*,  but  increa»>lii|f. 

Kilfht  counties  of  southern  California 
produce  this  year  Hppr*>*imat*ly  $2&0.- 
oiro.ooo  in  crops  and  staple  manufac 
tyres.  Petroleum  alone  yleldn  $46,000,- 
0OU  of  which  $0,000,000  is  estimated  as 
the  current  investment  due  for  motor 
car*..  Trucks  ond  cars  for  use  of  own- 
crs  and  operators,  an  well  ii*  private  ma* 
chut**  for  the  well  pwid  workers  Ln  the 
oil  fields,  swell  thin  demand  from  the  oil 
c*nt*r». 

Soi»e  Uawvra 

CitruB  fratt,  second  in  importance  as 
»n  Itfin  of  revenue,  amount*  thi*  year  to 
4 1 ,97*  cars,  of  $.'13,000,000  in  value. 
Drekaed  m*au  come  to  $20,000,000  and 
rank  third  with  beet  sufrar  amounting  to 
lr-,0,000  ti«N  ehtinvated  at  $16,000,000  in 
value.  Beans  arc  yielding  1  ,G*l6r00<i 
h*jr»,  brmifinc  a  further  $6^57 3, 7 &0  at 
the  Lowest  estimate.  The  acreage  m 
rreatly  IncrvaaM)  over  all  former  years 
by  pLantinK  throughout  orchard*  in  soroe 
r«alitiHK.  Walnuts  are  developing  a 
magnificent  crop  and  melono  are  ap 
parent!}1  due  to  break  utl  record*.  The 
i.ri50  acres  of  canteJoupoa  in  Imperial 
Valley  alone  ar«  estimated  at  1^00.000 
crntes  worth  $l.riOO,O0O. 

The  ports  alonr  th*  west  coast  of 
Mexico  are  stocked  with  hides  and  Mexi- 
can product*  and  the  traders  of  that 
section  arc  anxiou*  to  do  businaaa  with 
the  shippers  of  the  PoeiAc  Coast,  San 
Diego  and  Lo*  Angelr*,  in  particular. 
This  Is  a  new  field  and  Los  Angeles  har- 
bor has  already  been  taxed  with  the 
Mexican  export  and  import  busineaa, 

Against  theoe  advanlagea  must  be  ron- 
xi  da  red  the  geoerol  depr. 


/am*  #*,  raff 

favorable  effect*  of  the  present  tariff  on 
cltrua  fruit  and  other  commodities,  and 
tat  leaa  of  European  buyers  because  of 
war — particutsrly  the  ratting  off  of  Q*r- 
many  at  a  buyer  of  apricot*.  Apricots 
of  thr  finest  quality,  in  tare*  quantities, 
are  exported  to  brine  less  than  5  cent* 
par  pound,  by  reason  of  I  be  detrco-aed 
foreign  markets 

Aa  the  birthplace  of  the  jitney  but. 
Low  Angeles  furnishes  records  effecting 
tha  tremendous  issues  involved  in  thie 
now  factor  of  municipal  and  commercial 
Ufo  which  ar*  worthy  of  especial  atten- 
tion. Tha  jitney  cars,  lately  uaad  ao 
freely  in  passenger  transportation,  have 
reduced  the  street  car  traffic  to  such  a 
point  that  the  state  or  California  la 
toeing-  $200,000  annually  on  its  share  of 
the  a/roes  revenue  of  tha  ear  companies. 
Thia  serious  loss  induced  the  Legislature 
to  enact  a  law  taxing  each  vehicle  en- 
in  motor  transportation  ft  pas- 
i  at  the  rata  of  $7-60  per  annum 
for  each  passenger  seat-  This  bill,  now 
in  the  hands  of  the  governor,  will  doubt- 
tee*  become  effective,  if  for  no  other  rea- 
son than  the  necessity  of  maintaining  the 
'n't  revenues. 

1.000  Jilnry  Bases 

Loa  Angeles  at  one  time  supported 
1JM0  licensed  Jitney  busses,  with  1.000 
in  daily  operation.  At  the  present  time 
laaaj  than  1.000  Licenses  are  effective,  with 
600  in  constant  operation.  This  level 
has  been  maintained  for  the  past  8 
months  and  seems  fairly  indicative  of  an 
established  market  for  such  vehicles,  if 
the  same  conditions  continue. 

But  the  Increase  of  motor  accidents,  a* 
well  aa  the  opposition  to  this  traffic  de- 
veloped from  various  sources,  and  the 
necessity  of  controlling  the  business  in 
earns)  measure,  impelled  the  city  to  estab- 
lish regulations  In  the  shape  of  a  license 
tax  of  $2.r,o  per  seat  per  month,  bonds 
of  $6,000  for  earh  vehicle,  adherence  to 
route*  specified,  licensed  chauffeurs,  etc 
Such  an  ordinance  was  passed  in  Febru- 
ary, but  was  held  up  by  the  Jitney  own- 
era,  who  secured  an  Initiative  petition 
under  which  a  much  less  burdensome  or- 
dinance, requiring  no  bond  whatever,  was 
submitted  to  the  voters.  The  substitute 
ordinance  having  Just  been  defeated  at 
the  polls  by  11,000  majority,  the  council's 
ordinance  now  becomes  law;  and  the  new 
council,  elected  at  the  same  time,  even 
■hows  a  disposition  to  increase  the  bond 
required  to  $10,000  or  116.000. 

The  Accident  List 

Fifty  per  cent,  increase  in  motor  Occi- 
dents with  the  advent  of  the  Jitney,  as 
shown  by  the  records  of  the  Ixts  Angeles 
police  department,  induces  the  require- 
ment of  bonds  adequate  to  the  protection 
of  the  public.  From  400  accidents  per 
month  involving  motor  vehicles  prior  to 
the  advent  of  the  jitney  service,  fino  has 
be  the  regular  average. 
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Discovers  Rubber 
Substitute 

Dr.  Noble  of  Cleveland,  Dis- 
coverer—Coal Tar  Chief 
Ingredient  of  Product 

CuemUMO.  O-.  June  lfl — Or.  Lyman 
A.  Noble,  electro-therapist,  of  M0  Seho- 
IWId  rlldg.,  this  city,  claims  to  have  dis- 
covered *  substitute,  combining  all  the 
qualities  of  natural  rubber.  He  Mate* 
that  the  chief  Ingredient  of  his  product 
is  coal  tar. 

Mr.  Noble  has  been  experimenting  for 
nearly  a  year.  His  first  experiments 
failed  because  the  resulting  product  was 
greatly  larking  In  resiliency.  This  he 
found  was  solely  a  matter  of  prunes,  and 
the  use  of  a  high  frequency,  high  voltage 
electric  current  has  eliminated  the  dif- 
ficulties. By  evaporating  the  liquid  com- 
bination of  ingredients  and  submitting 
them  to  a  high  frequency  current  for  an 
extended  time,  fi  hours,  the  result  was 
attained. 

From  200.000  to  600,000  volts  of  elec- 
tricity of  high  frequency  was  necessary 
to  produce  the  rubber.  The  various  in- 
gredients are  mixed,  by  secret  formula, 
into  a  liquid  which,  under  heal,  is  evapo- 
rated down  to  one-quarter  of  its  original 
mass.  When  it  has  reached  a  consistency 
of  a  thick  syrup,  the  mass  is  placed  In 
a  metal  retort  and  connected  with  a 
high  frequency  electrical  machine  The 
retort  forms  one  pole  and  the  other 
pole  is  suspended  In  the  liquid.  The  cur- 
rent is  turned  on  and  after  it  hours,  the 


Daring  the  four  months  from  Decem- 
ber 1  to  April  1,  Los  Angelas  recorded 
2,300  accidents  to  motors,  of  which  1.4T3 
were  private  machines,  and  827  Jitneys, 
This  was  while  2*1,000  private  machine* 
were  in  use,  and  MO  Jltnays  on  the 
streets. 

To  I!   Number 

These  accidents  naturally  famish 
some  consumption  af  machines,  besides 
the  wear  of  the  unusually  heavy  traffic 
on  the  light  cars  commonly  used  in  tha 
service.  The  municipal  and  state  legis 
lation  mentioned  will  doubtless  tend  to 
reduce  the  number  of  cars  used  for  this 
purpose,  but  on  the  whole,  the  Jitney 
service  may  he  looked  upon  aa  a  new, 
large  and  lasting  addition  to  the  auto- 
mobile trade  of  southern  California. 

Ore  refineries  and  mills  in  process  of 
erection  near  Loa  Angeles  harbor  ar* 
planning  employment  for  many  addi- 
tional workers  within  the  year  and  their 
combined  enterprises  should  Introduce  an 
appreciable  element  into  local  automo- 
bile distribution. 


am 

retort  contains  a  black,  spongy  sub 
etance  with  all  the  qualities.  Dr.  Noble 
claims,  of  natural  rubber. 

The  Inventor  claima  that  with  the  ar- 
tificial rubber  the  coat  ef  a  37  by  (-Inch 
tire  will  not  cost  more  than  $16  a  tire, 
or  $00  for  a  set  of  four. 

He  stated  that  a  company  is  being 
organised  to  manufacture  his  product  no 
s  large  scale,  and  a  plant  will  be  built  In 
Cleveland. 

Wayne  Tank  Gets  Extension 

Chicjujo,  Ilu.  June  19—  The  Wayne 

011  and  Tank  Co.,  Fort  Wayne,  lnd_  de- 
fendant in  a  suit  brought  against  it  hi 
the  United  Slates  district  court  of  the 
northern  district  of  Illinois,  eastern 
division,  by  S.  F.  Bowser  a  Co.,  of  Fort 
Wayne,  charging  three  infringements  of 
patents  now  held  by  the  latter  concern 
relating  to  improvements  in  filling  and 
vent-filling  devices  used  In  gasoline  stor- 
age and  dispensing  systems,  has  been 
granted  a  further  extension  of  90  days 
for  filing  answer  to  the  complaint.  This 
is  the  second  extension,  the  first  being  by 
stipulation  April  27.  last,  when  the 
Wayne  company  was  given  46  days  ex- 
tension beyond  the  lime  fixed  by  the  rules 
of  the  court. 

Jitaeya  in  Saa  Aalonie 

Saw  Antonio,  Texas.  June  1»--The 
Jitney  Transportation  Co.  has  been  or- 
ganised here  with  a  capital  stork  of 
$160,000  for  the  purpose  of  operating 
jitney  buses  over  regular  routes  and  on 
regular  schedules  In  this  city.  Tweree 
trunk  bus  line*  will  he  maintained.  The 
incorporators  are:  L-  M.  Emtet,  W.  T. 
Crow,  John  Nridert.  C.  M.  Dewey  and 
William  Haensler. 

Detroit  S.  A.  K.  (Ma  $2.20* 

DETwotT.  MICH..  June  19— The  main- 
tenance fund  of  the  Detroit  section,  So- 
ciety of  Automobile  Engineers,  was  in- 
creased by  $360  during  the  month  start- 
ing May  16  to  June  16,  The  new  con- 
tributors were  the  Timken-Dotrolt  Axle 
Co.,  $200;  Saxon  Motor  Co.,  $100;  and 
the  Kuaael  Motor  Axle  Co..  $60.  The  to- 
tal amount  thus  far  contributed  is  $*■.. 
200.    The  maximum  budget  for  the  next 

12  months  calls  for  $2,600. 

King  Manager  Gees  Went 

Dcranrr,  Mint.,  June  21— W.  L.  Daly, 
sales  manager  of  the  King  Motor  Car 
Co.,  has  started  on  a  trip  through  the 
West,  visiting  King  dealers  and  distrib- 
utors. 

7S.M0  Halrhs  tm  1*16 

Drraorr.  Mi.  it .  June  IS— Instead  of 
00,000  Butek  car*  it  is  reported  that  the 
Bulck  Motor  Co.  hat  derided  to  make  at 
least  76,000  cars  for  next  season. 
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Galion  to  Add — The  (Jul ion  Motor  Car 
Co.,  Galion,  O.,  is  contemplating  the  erec- 
tion of  a  large  addition  to  its  factor}*. 

Toledo  Ford  Tire  Adda— The  Toledo 
Ford  Tire  Co.,  Findlay,  O.,  will  build  a 
two-story  factory  addition,  '.0  by  150 
feet. 

To  Make  Engine*—  The  Pirate  Motor 
Mfg.  Co.,  834  Muskego  avenue,  Milwau- 
kee, Wis.,  will  shortly  engage  in  the 
manufacture  of  gasoline  engines. 

To  Make  Sheet-Iron  Bodies — Frank 
Doering,  Temple,  Tex.,  is  erecting  a  plant 
and  car  shop  for  the  manufacture  of 
sheet-iron  bodies  for  automobiles. 

Continental  Add*—  The  Continental 
Motor  Mfg.  Co.,  Muskegon,  Mich.,  is 
erecting  a  three-story  addition  to  be 
used  for  a  crating  and  packing  room. 

Mercer  To  Add — A  contract  for  the 
erection  of  a  one-story,  60  by  400-foot 
addition  to  the  plant  of  the  Mercer  Au- 
tomobile Co.,  Trenton.  N.  J.,  has  been 
awarded. 

Auto  Specialty  Builds— The  Auto  Spe- 
cialty &  Equipment  Co.,  T/M\6  Jackson 
avenue.  Long  Island  City,  X.  Y.,  is  erect- 
ing a  five-story  plant.  50  by  <M  feet,  to 
cost  ?;>o,ooo. 

Aurora  Spark  Flux's  Plant — The  Au- 
rora Non-Fouling  Spark  Plug  Co.,  Lynn, 
Mass.,  has  started  the  construction  of  a 
one-story,  50  by  78  feet  factory  on 
Chestnut  avenue. 

Saurer  Plant  Addition — The  Interna- 
tional Motor  Co.,  Plainfield,  N.  J.,  will 
enlarge  its  Saurer  plant  by  building  a 
one-story,  120  by  120-foot  machine  shop 
and  a  one-story,  40  by  GO-foot  power 


Russell   Axle  Commences  Addition — 

The  Russell  Motor  Axle  Co.,  Detroit, 
Mich.,  has  commenced  the  construction 
of  a  building,  120  by  120  feet,  adjoining 
its  present  plant. 

Tire  Inflaler  Co.'s  Plant— The  I).  L. 

Davis  Co.,  Ft.  Madison,  la.,  manufac- 
turer of  tire  inflaters,  has  acquired  a  site 
in  that  city  on  which  a  factory  will  be 
erected.  The  plant  site  includes  8  acres 
of  land. 

Aluminum  Cos.  Consolidate — The  Al- 
uminum Specialties  Co.,  Manitowoc, 
Wis.,  has  purchased  the  business,  equip- 
ment, stock  and  materials  of  the  Mauston 
Aluminum  Co.,  Mauston,  Wis.,  and  will 
consolidate  the  works  at  Manitowoc. 

To  Add  Tire  Manufacture.— The  Al- 
liance Rubber  Co.,  of  Alliance,  O.,  which 
has  been  making  automobile  tires  on 
contract  for  some  time,  will  soon  start 
the  tire  manufacturing  business  in  earn- 
est. It  is  planned  to  employ  three 
shifts  of  men  after  June  1.  New  equip- 
ment will  be  installed  at  once  to  take 
care  of  the  work. 

To  Manufacture  Fire  Apparatus — The 

Thomas  Automatic  Fire  Engine  Co.  has 
been  incorporated  with  a  capital  of  $100,- 
000  to  operate  a  plant  in  Columbus,  O., 
for  the  manufacture  of  a  motor-driven 
fire  engine,  the  invention  of  J.  A.  Thomas, 
formerly  of  Zanesvillc.  The  engine  mixes 
soda  with  water,  which  is  claimed  to 
speedily  blanket  a  fire. 

To  Make  Brass  Articles — The  Klipper 
Mfg.  Co.  has  been  organized  at  Beaver 
Dam,  Wis.,  by  R.  P.  Scholz  and  N. 
Srhweiger  to  take  over  the  business  of 
the  E.  O.  Siedschlag  Co.,  manufacturing 


various  articles  in  brass,  bronze  and 
aluminum.  E.  O.  Siedschlag  has  sold  his 
entire  interest  to  Messrs,  Scholz  and 
Schweiger  and  will  retire. 

McC  raw  Tire's  Big  Generator— The 
McGraw  Tire  &  Rubber  Co.,  East  Pales- 
tine, O.,  has  added  a  new  st«arn  turbine 
and  a  generator.  The  latter  is  built  to 
provide  500  kilowatts  an  hour,  with  a 
250-volt  current  and  750  horsepower. 
The  generator  will  be  used  to  run  nine 
new  motors,  which  will  in  turn  drive 
several  mills  and  a  refiner. 

New  Era  Makes  Change — The  New  Era 
Spring  &  Specialty  Co.,  Detroit,  Mich., 
states  that  all  mail  matter  pertaining  to 
its  shock  absorbers  should  now  be  ad- 
dressed to  the  Detroit  office,  from  which 
point  all  shipments  of  Rhock  absorbers 
are  being  made,  instead  of  from  Hemp- 
stead, L.  I.  Arrangement  for  their  manu- 
facture at  that  point  has  been  ordered 
forwarded  on  to  the  Detroit  office. 

To  Make  Mechanical  Starter — The 
Eureka  Mechanical  Starter  Co.,  Colum- 
bus, O.,  which  was  incorporated  some 
time  ago  with  an  authorized  capital  of 
$30,000  will  soon  open  a  factory  in  Co- 
lumbus for  the  manufacture  of  a  starter, 
which  has  been  patented.  W.  A.  Ross 
is  in  charge  of  the  project.  The  other 
incorporators  are  J.  W.  Matthews,  C.  E. 
Bonebrake,  A.  Bunford  and  C.  E.  Ross. 

Milwaukee  Parts  Co.  Moves — The 
Auto  Parts  Mfg.  Co..  Milwaukee,  Wis., 
manufacturer  of  windshields,  bumpers, 
shock  absorbers  and  other  accessories, 
hus  moved  from  the  Stroh  industrial 
building  to  the  Milwaukee  branch  house 
of  the  Mitchell  Automobile  Co.,  at  528- 
532  Broadway. 
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July  1 .  . 
July  S  . 


July  4 


July  4-5. 
July  5  . 


July  S .  .  . 
July 

July  S... 


.Chicago,     in  .     :.oo  -  Mile 

Itate.  Chicago  Speedway. 
. .  Utlea.   N.    T..   Hill  Climb. 

Automobile  Club  of  I'tlca. 
Sioux    City,    In.    3f'i  Mile 

Rare.  Sioux  City  Speed- 
way A»n. 
.Vlnalla.   Cat.    Road  Unci?; 

Tulare   County  Automo- 
bile Aian. 
.Tacoma,  Wash  .  Hoad  Rare. 

Tai-oma  Speedway  Aasn. 
.Omaha,     Neb.  Speedway 

Rac.**.      omnha  Motor 

Speedway. 
.Vinalla.    Cal.   Road  Race. 

Tulare  Co  Autn  Amn. 
.Taylor.  Texan.  Track  Rare. 

Taylor  Automobile  Clnl> 
Hiirlli.cton.     la..  Kin-Mile 

Ti.ok     Race.  Tri-Sta-.e 

V  ,,, 

Milwaukee.  Win  .  !mle|»eri- 
ih-nt  Petroleum  Market- 
err.'  An-.ll  of  the  r  S  ; 
1SK.  Convention  tn  Mil- 
waukee. 


AUK 

Sept. 

SepL 


Auk.  2-S  San    Francisco,    Cal..  Trl- 

Stal*  Uood  Itoada  Aaan., 
Third  Annual  Convention. 

20-21  Elgin,  111  .  Road  Races 

 Indlanapolln,      Ind  ,  Fall 

Show,  Indiana  State  Fair. 
 Peoria.  111.,  Second  North- 
western Itoad  Com 

«  Providence.  R.  I  ,  Si 

Race:  V  E.  Perkins. 

«  Detroit. 

Race  , 
Club. 

8-1 1  Hamllne 

Meet 
Grounds 
a  poll  a 
Fair. 

13  Oakland.  Cal..  Pi 


Oct. .  .  . 


Mich.,  SiMvedway 
Detroit  Speedway 


Minn., 
at  State 
la  between  ] 
and  St.  Paul, 


Sept  17-1* 
Sept.  20-2S. 


,  Peoria.  111.,  llllnoln  Oarage 
Owners-  Aaan  Convention 
San    Francisco,    Cal..  In- 
ternational 
Congress. 


Oct.  1  . 


Oct  1-2... 

Oct.  2. .  .  ,  .  ■ 

Oct.  6-16..  . 


-Day 
Fair 

Mlnne-      Oct.  11-12. 


Nov  11  

Dec.  11  

Jan  22,  1916. 
14-11 


.  St.  Ixyuls.  Mo..  Show,  For- 
est Park  Highlands,  St. 
I<ouls  Automobile  Manu- 
factur 
Assn. 

.Minneapolis.  Minn. 
Race,  Twin  City 
Speedway  Co. 

.Trenton,     N.     J.,  Track 
Paces :  Inter-Stats  Fair. 

.  New  York  City,  Sheepuhejul 
Hay  Motor  Speedway 
Track  Meet 
New  York  City.  Ninth  Elec- 
trical Exposition  and  Mo- 
tor Show  at  Grand  Cen- 
tral Palace 
Dayton,  o.  National  Pav- 
ing Brick  Manufacturers' 
Assn..  Annual  Meeting. 

.  Arlrona     l.r.0-mil«  Grand 
Prix. 

New     York     City.     Show ; 
Grand  Central  Palace 
-Chicago,    III..  Shi 
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Norwalk  Resigns. — A.  B.  Norwalk, 
formerly  the  president  and  a  director  of 
the  Thirty-five  Per  Cent.  Automobile 
Supply  Co.,  New  York  City,  is  no  longer 
connected  with  this  company  in  any 
capacity. 

Parrish  Heads  New  Packard  Branch— 

W.  J.  Parrish  is  the  head  of  the  new 
Packard  branch  in  St.  Louis,  Mo.,  under 
the  name  of  the  Packard  Motor  Sales  Co., 
which  bought  out  the  Halsey  Automobile 
Co.  and  which  will  control  all  Packard 
business  in  the  State  of  Missouri.  The 
St.  Louis  firm  will  be  known  as  the 
Packard  Missouri  Motor  Co. 

Recent  Changes  in  Taximeter  Co. — 
Eben  Luther  has  been  put  in  charge  of 
the  Boston,  Mass.,  sales  department  of 
the  American  Taximeter  Co.,  New  York 
City.  E.  E.  Smith  is  in  charge  of  the 
Philadelphia  branch  with  headquarters 
at  1201*  Vine  street.  F.  C.  Copeland  is 
assistant  manager  of  the  sales  of  the 
Pacific  Coast  branch  in  Sun  Francisco, 
Cal. 


Motor  Men  in  New  Roles 

Howard  Houston  Detroiter  Mgr.— D. 

M.  Howard  is  manager  of  the  newly 
established  Detroiter  agency  in  Houston, 
Tex.  The  sales  rooms  are  at  110  Main 
street. 

Scnour  Goodyear's  Salt  Lake  Mgr. — 

P.  W.  Senour  has  been  appointed  man- 
ager of  the  Salt  Lake  City  branch  of  the 
Goodyear  Tire  &  Rubber  Co.  Formerly 
he  was  manager  of  the  El  Paso  branch. 

Haydcnfcldt  Knox  Itep. — Herman  Hay- 
denfeldt,  formerly  connected  with  the 
H.  O.  Harrison  Co.  as  district  represen- 
tative, has  been  appointed  factory  repre- 
sentative of  the  reorganized  Knox 
Motors  Co. 

Rhodes  Joins  New  Era  Spring — H.  P. 
Rhodes,  formerly  manager  of  the  Cleve- 
land Spring  Co.,  Cleveland,  O.,  has  be- 
come Southern  general  traveling  repre- 
sentative for  the  New  Era  Spring  & 
Specialty  Co.,  Detroit,  Mich.,  and  in 
charge  of  its  spring  business. 


Arthur  Heads  Minneapolis  Branch — 

The  Tri-State  Auto  Co.,  18  University 
avenue,  S.  E.,  has  opened  a  West  Side 
branch  on  automobile  row,  at  Hennepin 
avenue  and  Thirteenth  street,  Minne- 
apolis, Minn.  It  is  in  charge  of  B.  D. 
Arthur,  the  company's  manager.  The 
Moon  and  Inter-State  cars  are  displayed. 

Henahaw  Increases  Force — The  Hen- 
shuw  Motor  Co.  has  recently  leased  addi- 
tional space  in  the  Motor  Mart  Bldg., 
Park  Square,  Boston,  as  part  of  its 
service  station,  and  has  added  several 
well-known  men  in  the  trade  to  its  organ- 
ization. These  include  Dearborn  Bailey, 
who  joins  the  sales  force.  He  was  for- 
merly with  the  General  Vehicle  Co.  for  4 
years.  L.  E.  Owen,  who  takes  charge 
of  the  stock  department,  after  9  years 
in  a  similar  position  with  The  White  Co. 
L.  C.  Hale,  with  the  Maxwell  factory  for 
5  years,  becomes  chief  accountant,  while 
F.  P.  Kent,  who  managed  a  garage  in 
Ipswich,  Mass.,  looks  after  the  testing 
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and  5  by  7  inches;  the  weights  of  these  cars  he  gave  respec- 
tively 4,2110,  5,100  and  5.C.00  pounds  and  the  miles  per  gallon 
as  respectively  11,  9  and  8,  these  figures  being  reached  after 
a  trip  of  lOOO  miles  on  rough  roads.  According  to  Mr. 
Fergussoti  recent  statements  should  lead  him  to  believe  that 
the  largest  is  the  sweetest  running  motor  of  the  three. 

Mr.  Fergusson  mentioned  a  test  where  a  standard  1-toti 
truck  equipped  with  a  7  to  1  reduction  averaged  7.25  miles 
per  gallon  and  another  truck  of  the  same  capacity  was  run 
over  the  same  roads,  equipped  with  a  high-speed  type  motor 
geared  14  to  1  and  only  made  fi.6  miles  per  gallon.  Mr. 
Fergusson  concluded  by  asking  why  the  eight  is  not  used  for 
trucks  since  economy  is  so  much  to  be  desired. 

A.  L.  Clayden,  engineering  editor  of  The  Autumubilk, 
pointed  out  that  Mr.  Fergusson  was  not  quite  correct  as  to 
gear  ratios.  He  said  that  the  small  French  and  British 
engines  are  now  geared  between  3.5  and  3.7  to  1  and  even  so 
low  as  the  4  to  1,  but  never  5  to  1,  used  on  American  cars. 
"Driving  with  these  cars,"  he  said,  "is  of  the  same  effect  as 
driving  on  the  third  and  not  the  fourth  speed  of  the  Euro- 
pean car.  but  the  F.uropean  car  does  a  large  proportion  of 
its  running  on  its  lower  speeds,  whereas  the  American  car 
runs  on  the  high  gear  practically  all  the  time,  which  in- 
fluences the  average  motor  speed." 

D.  McCall  White,  engineer  of  the  Cadillac  company,  said, 
"We  arc  all  engineers  and  if  we  work  with  principles  which 
cannot  go  wrong  we  will  be  sure  to  obtain  the  proper  results. 
In  tho  Cadillac  eight-cylinder  engine,  we  have  a  speed  range 
of  from  100  to  ."!,400  r.p.m.  I  would  like  to  answer  the  ques- 
tion as  to  what  is  a  high-speed  engine  and  believe  this  is 
answered  by  referring  to  the  comparative  standard  speeds. 
I  have  attained  4,000  r.p.m.  with  an  L-head  type  of  motor. 

"Although  our  car,  Cadillac  eijiht,  has  shown  good  power, 


we  have  not  gone  after  power,  the  primary  attention  being 
placed  upon  evenness  of  torque  and  smoothness." 

Mr.  White  remarked  'hat  increasing  the  number  of  cylin- 
ders increases  the  wall  area  and  the  small  four  should  be 
developed.  An  eight  must  be  of  the  highest  type  of  con- 
struction to  be  a  success.  In  manufacture  great  attention 
mux*,  be  given  to  minute  details,  and  hence  the  eight  to  b« 
correct  is  expensive  to  manufacture.  He  expressed  himself 
as  deprecating  the  rush  towards  cheaper  eights  and  also 
stated  that  the  maximum  efficiency  was  not  to  be  secured 
from  the  six  or  twelve.  As  regards  quietness,  he  said  that 
this  quality  would  be  best  found  in  the  I^head  motor. 

F.  E^  Moscovics  referred  to  Mr.  Brush's  paper,  asking 
regarding  the  horizontal  vibrating  stresses  as  mentioned  in 
the  paper  where  the  author  states: 

"In  this  connection  it  has  been  interesting  to  observe  that 
a  properly  constructed  chassis  seems  much  better  able  to 
absorb  this  horizontal  vibratory  tendency  than  the  vertical 
vibratory  tendency  of  the  vertical  four." 

He  stated  that  he  believed  the  horizontal  stresses  to  be 
the  most  difficult  to  handle  because  in  the  vertical  they  can 
be  absorbed  by  the  front  springs. 

Mr.  Clayden  added  that  much  could  be  determined  by  lo- 
cating the  center  of  gravity  and  then  laying  out  the  points 
of  support  of  the  motor. 

William  Stout,  engineer  of  the  Scripps-Booth  Company, 
remarked  that  Newton's  law.  which  states  that  the  area  of 
surfaces  increases  with  two  dimensions  and  the  volumes  or 
weights  with  three,  could  be  applied  throughout  the  entire 
chassis  design.  A  6-inch  piston,  he  cited,  "will  weigh  a 
certain  amount,  while  a  3-inch  piston  will  only  weigh  1-8  of 
that.  This  law  applies  throuRhout  the  whole  question  of 
design  in  laying  out  a  chassis." 
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Howard  Coffin.  engineer  of  the  Hudton  company,  said; 
"One  of  my  jobs  around  the  Hudson  plant  ix  to  fit  upon  the 
thrxiri'liral  lid.  As  on*  man  -ay*,  an  engineer  i»  all  right  so 
long  as  he  docs  not  get  into  the  way  of  the  production  and 
-•I*"*  depart  men  U.  The  company  will  vole  tho-uaandi.  of 
dollar*  for  axpermive  t*alV»  campaign*  arid  when  the  experi- 
mental (Vjiartmcnt  timidly  auk*  for  a  few  hum! ml  dollar* 
mora  from  tho  annual  appropriation  there  i*  immediately  a 
clamor  protecting  again  rt  the  wasteful  expenditure  The 
public,  however,  will  n«t  lie  lotng  muled.  Sonie  of  th*  large 
concern!  who  advertised  themselves  as  being  against  the  re- 
cent development*  in  motor*  have  reverm'd  lh*m*«)v*»  com- 
pletely.   Why  the  eight  came  is  common  knowledge. 

Multi -Cylinder  Work  Reqairea  Care 

"Behind  the  cylinder  question  there  are  several  funda- 
mental* to  be  taken  into  consideration.  Uoeo  a  concern  »»■ 
par*  to  chargi.  the  public  for  the  work  on  the  multi-cylinder 
car  or  give  the  best  value  for  the  money'" 

Mr.  Coffin  then  went  on  U>  mention  how  certain  exhibits  at 
rwvnt  -show*  wwre  mo  hurriedly  put  together  thai  the  pUt/win 
were  not  even  in  the  cylinders.  He  then  cited  an  article 
which  recently  appeared  in  THE  Al'TOHOniU.  m-herr  it  wa- 
statod  that  the  question  is  not  so  much  how  mnny  cylinders 
as  what  should  be  the  size  of  the  individual  cylinder  He 
■tated  it  hm  hU  belief  that  the  t»->t  >uie  jier  cylinder  would 
be  from  4*:>  to  50  cubic  inches,  r  rom  this  premise  he  drew 
the  conclitMinn  'hat  if  the  pinti>n  durilacrment  of  th*  motor 
were  :n»  cubic  inches  or  greater  it  wt>uld  be  better  to  break 
it  up  into  a  larger  number  of  cylinder*.  "Hut  we  Miev* 
that  if  the  pint  of i  displacement  u  less  than  JHKi  cubic  inches 
it  should  no',  be  broken  up  inlo  more  than  -in  cylinders.  Mr 
White  npokv  »  tru«  word  when  he  depretnwd  the  building 
of  the  cheap  eight.  We  believe,  however,  that  the  Cadillac 
eight  in  carefully  made.  Some  nn«  must  pay  fur  the  care 
Icftsly  assembled  cars,  and  it  is  sure  to  be  the  consumer.  The 
Hudaon  company  ha«  hud'  everything  up  to  a  twvlva  and 
alt  performed  well  and  each  had  indiridualitict.  of  >ts  own 
So  w-oijld  the  repair  billn  and  upkeep  empenw  of  «a.-h  haw 
an  individuality  of  it*  own. 

"The  manufacturer  munt  deride  the  i-laa*  of  people  t*n 
whom  he  wishes  to  cater  and  must  also  consider  the  cost 
of  maintenance.  I  think  Mr,  Kru*h'«  A-im-h  limit  is  too 
,  as  this  would  only  have  a  2l>  or  !io  inch 

per  cylinder  and  therefore  could  not  be 

I).  Nwt  lie  HU»pew«i 

• 

"I  .imply  WBl  to  go  on  r«»rJ  with  a  warning  not  to  be 
stampeded  by  the  acUon  of  individual  engineers.  Tbe  con- 
sumer, or  prospective  cocumer.  havv  not  asked  ua  for  the 
cight-e ytinder  engine.  They  would  have  thought  you  crazy 
if  you  had  .uggerted  a  year  ago  that  you  could  .iipply  them 
with  «urh  a  power  plant  for  practical  n«*.  All  thi»  develop 
inent  has  been  cooked  up  within  our  own  rank*  Then?  ha. 
been  no  outbid*  demand.  You  hav«  heard  a  (Treat  many 
atatemenu  regarding  the  advantages  of  more  than  six  cyl- 
inder, an  compared  to  fewer  cylinder*,  but  th«  real  r<-sult 
will  In  that  the  motor*  with  four  and  six  cylinder,  will  lie 
perfected.  The  *ix  will  W  made  tu  perform  a.  well  a.  the 
eight  ot  twelve.  Whenever  yon  lay  t.lliXi  r.p.m.  is  not 
practical  on  the  rix  it  i"  merely  l.erati-e  we  have  not  learned 
In  l.uitii  .it-cylirid*!  erank.hafts.  It  »■■  the  advent  of  the 
six  that  caused  so  many  of  tKe  improvement.,  ir.  The  four" 

Mr.  tnfnn  then  remarked  thnt  statement.,  have  been  made 
that  with  high  speed  engine*  of  e«pia!  pii-lor  displacement 
vil.rntir.ri  im  a.oided  in  the  eieht  n'jri  twelve.  "I  thina."  he 
>■.,«!, rued,  "that  if  luege  enitine-  are  to  lie  liutlt,  lieeaJ~-  or 
the  wiirlit  i>f  i».iiir..'atiiiy  parti:,  the  r<ire  will  have  to  he 
l.n.it.d  due  t.,  the  vit.raii.«i»  ~-l  up  HeL„w  M,  ir*he.  t>,.. 
d„,.  not  h..M     It  I-  ».th  the.e  pia.li.-al 


a.  engineer.,  who  mu«  markrt  the  car.  and  aacur*  the 
maximum  reaulti.  are  coricorned." 

Howard  Marnuir.,  of  the  Marmon  company,  believ-d  the 
hiKtver  bore  limit  cuMld  lie  »  Inches  without  .llftVulty.  atatu-i«t 
as  a  near  exam|ile  the  aix-cylinder  H.7Ii  by  4  tnchef  a»  what 
he  considered  Kood  practice 

-Rcirardinir  the  motor,  with  a  rreater  number  of  cyl- 
inder." «a»l  Mi.  Marmon.  "after  going  at  any  .peed  th* 
purchaacr  will  not  know  it  th*  motor  in  a  «x,  «l«ht  or  twelvv. 
Muffler  viliratlorn  are  set  up  even  in  a  »ix  and  thi«  i.  one  of 


■JIB    niBlfUIElC*    wniCO    may    iwiuum  lire 

"The  valv.-lii-hcad  motor  i.  ea.iar  to  cool  than  the  I. -head 
or  the  T-he-ad-  the  valve  Vocation  jrrces  a  wncither  flow  U» 
the  inlet  jra-ee.  Our  experience  also  teaches  u»  that  the 
croH»  vibration,  are  more  pronounced  with  the  <i<ht  than 
they  are  with  the  four." 

Ceorfe  llur.ham.  conrultinj:  enf.necr.  .aid:  "Mr.  White 
ha.  npK'.  my  calculation"  on  what  i.  the  rijrht  car.  I  lie- 
liere  that  the  lie.t  ear  is  the  one  from  which  the  ultimate 
cneiaunier  will  secure  the  lie.t  result..  Tbe  thirl-  which  «H 
a  car  are.  rir.t,  appearance  which  allr.cU  the  ir.terr.t  of 
the  intendinir  purchaiwr  and,  wcond.  performance  which 
malcc.  him  decide  A>snminK  thi.  civitentiufi.  the  motor 
which  Kivr.  the  best  performance  would  be  the  lie.t  Thi. 
i-ondition  will  react  Iqo  k  in  fewer  cylinder  cam.  We  are  apt 
to  think  „f  the  four  a»  a  heavy  molar  which  l>  larirer  and 
it  troubled  by  vihratinn.  Cr.^reu  has  In-en  mud.-  durinR 
the  la*l  few  r/iiii.th.  due  to  the  multi-cylinder  motors,  and 
on  theae  the  trreate.t  artrumenl  in  their  favor  i.  the  tr^aler 
number  of  impuUi'i-  or.  in  other  word*,  .moother  torque. 
S.n.-.thnck.  of  operulion  re«.U..  itarlf  down  to  a  - 
of  impul«,  per  unit  of  travel." 


Ku«ell  Huff,  contuitir.ir  enifir.eer  of  the  Packard  company, 
asked:  Why  are  we  ull  studying  th*'  multi-r> llr.der  type  of 
enirine  and  diMcUMMrifr  it.  merit."  A.kinic  my^lf  thi*.  it 
came  to  me  that  the  problem  .hould  be  .nulled  by  tlr.t 
making  the  car  and  than  studying  it.  performance.  Pack- 
ard ha.  .tudicd  cars  for  fust  criMa-country  rur.riin«,  W> 
cannot  make  that  tyiH-  of  car  uniier  4,rilXI  pound,  even  with 
the  lie^t  of  material,  and  with  thi.  weiirht  a  Kooc3-i«ixed 
nxrtor  must  I*  used.  We  have  rnme  to  the  concluNtoti  that 
35  U.  411  ruluc  inches  piston  displacement  to  a  cylinder  i» 
D»t  practical  limit.  You  need  410  to  4JS  cubic  im-he- 
to  handle  the  lype  of  car  that  I  have  described. 

"Th*  public  ha.  demanded  .miaithnee.  People  do  not 
like  to  shift  irear.,  and  thi.  ha.  driven  u.  to  .tudy  the  multi- 
cylinder  type  and  we  have  learned  many  thing..  The  ques- 
tion of  reducing  tbe  weight,  of  the  roriprocaUrg  p«rta  should 
I*  given  great  attention.  By  using  a  light-weitrht  pi. ton 
we  have  made  a  big  cut  in  the  wvight  un  thi.  new  Packard 
twelve  and  in  the  connecting  rod.  a  similar  reduction  ha. 
taken  place  This  ha.  enabled  u.  to  make  vibration  prac- 
tically nothing,  while  on  the  six  cylinder  car  at  certain 
spaed,  there  i.  a  vibration.  We  are  now  using  gear  reduc- 
tion, of  4,:ITFi  to  I  for  fairly  level  country  and  4,7.">  to  I  for 
more  hilly  country  nnd  with  the  new  type  of  car  find  that 
we  can  get       per  rem.  travel  without  gear  changing. 

"The  val>»  weight  with  the  new  design  ha*  been  cut  from 
lTi.-S  to  e.r.  ounce,  and  it  i«  our  experience  that  the  twelve 
run.  much  cooler  than  the  four  or  six  and  hence  the  valve 
trouble  i>  cut  down  Therefore,  there  will  fc*  .mall  neees 
-ity  for  grinding  ttlv  valves. 

"Another  feature  1.  the  great  inrrensc  in  hor.epow-cr  out 
put.  allowing  ,11.  to  di.peniv  with  more  model,  and  with  (hi- 
.ir.gle  mint.-l  do  the  work  of  the  larger  deugn-.  The  twlit- 
six  perform*  letter  than  our  4.  The  magnaliuni  pi. ton* 
reduce  friction,  there  i<  better  cooling  and  li...  pr,»,.r 
giving  Letter  economy  than  the  "t»,  which  1.  a  •mailer  lit. 
Thi"  refute.  Mi  r«ro,w,'s  natcment  on  the  .ffn-ienry. 
The  twelve  is  the  ..•..••l  trx.l.rr  ever  built  for  carhuret.on ." 


Give  your  car  this 

luxurious  look 


Wrllt  for  lata  Ml»U| 


aet  •  repy  af  e»»  aew  retefef.  4* 
errlbuej  mod  llluetretlai  eiiaf  HI** 


Oaapbrti  imrulM  We  m 
■fiUBy   attract!  re    pru»ee ICl—  foe 


With  rte-ry  efficient  nif*h»ntral  arceaeory  inrludnd  a*  recular  equipment  en  Um  car, 
the  #yee)  of  the  * utoanob.lr-  world  an*  luniMl  IimwmI  era*,  lei  luaury. 

I,u»i.ry    witr,  all  thr  added  brunt),  rumforl  and  i"     ■   u(  thai  (u  at  I  la.  Il  - 

ia th*  urn  or  evory  naolorlat. 

CBMpfcall  Detachable  fpfaulMrry  *l«ro  you  thte  tuaury  In  a.  amy  no  oilier  aln*rle  ac<«a- 
eory  ran.  It  tmneforme  the  lnter*»r  of  your  cur  into  a  drawing  ruven.  It  ke  Uia  Wat  word 
in  »r-nr*eenen1 

rin-|ii;ri:  '.if*  t'liholatery  *«-»  un  uv»r  your  regular  uptiolalery,  and  la  held 

tn  MM  by  aporul  enan  faetaniruye,  an  that  If  m>  lia  IbttAtifly  r*rtx>vt<d  for  cleardnej. 

It  nan  be  nfetalrt-d  for  all  atandani  maer*  and  mudele  of  out  In  a  wld*  ran**  of  fehrlrf. 
ami  ahadea  at  euriir  -*l tiKly  nmd«rati  prk-ee.  Kvery  aal  la  cuatofn  tnlkTod  to  *  permanent 
glove-At.  I  la  durability  la  nr«at«r  Ihuti  tfaat  of  cheap  leather  voverlno  Brt  that  you 
tfat  it  oai  your  new  car  or,  belter  ettll,  ami  11  on  your  old  ear  and  rank*  it  look  Ilka  naw. 

Write  today  for  aampica  and  prfcaa 

of  Campbell  DeUr/kabW  L'ph  elate  ry.  Wfceiher  you  are  a  manufacturer,  a  dealer  or  an 
owner,  you  oar*  It  Id  youreelf  to  InveatlciU  thai  arreoaory,    Write  today  to 

The  Perkins  Campbell  Co. 


633  Broadway, 
New  York  Office, 


Cincinnati,  O. 
89  Chamber*  St. 


lenetrre  the 


CAMPBELL  GUARANTEED 

MOTOR  CAR 


'■VI 


More  Car — Lighter  Weight — Greater  Power 


The  1016  C  ROW  ELK-HART  contains  all  the  high-grade  features  of  our  previous 
thirty-five  horsepowe^  mcWel — our  famous  F.-45  which  sold  for  $1150.  But  the  price  is 
$425  less.  It  has  the  saAe  style  streamline  body,  the  same  high-grade  blue-black  finish, 
more  horsepower  per  pbuj/b!  with  efficient  long  five-inch  stroke  motor — but  this  car  weighs 
650  pounds  less.  InrreasVd  production  and  greater  factory  efficiency  make  this  wonderful 
motor-car  value  possibJL^    *  * 

In  detail  finish,  mechanical  fineness,  comforts  and  conveniences  this  1916  CROW 
KI.K-HART  give*  you  ALL  there  was  in  our  highest-priced  models — And  h  sells  for  but 
$725,  completely  equipped. 


SPECIFICATIONS 


Wheelbase.  112  inches. 

Motor.  iVz'xi". 

FULL  Floating  Rear  Axle. 

Improved  Multiple  Diic  Clutch. 

Full   5  passenger  Body. 

Latest  Streamline  Design. 

Oval-Shaped  Radiator. 

Underslung    Three-Quarter  Ellipti 
Springs  on  Rear. 


Left-Hand  Drive;  Center  Control. 
Built-in    Double    Ventilating  Rain- 
Vision  Windshield. 
Instrument  Board  on  Cowl  Dash. 
Thermo-Syphon  Cooling. 
Headlight  Dimmer*. 
Stewart  Speedometer. 
J2"  Wheels — Demountable  Rims. 
Disco  Starter  and  Lighting  System. 


And  Note  the  Weight — 1950  Pounds 

The  Triumph  of  our  Seven  Years  in  Motor-Car  Building! 
Get  our  Proposition  Quick  1 


Dealers! 

srffi 

Don't  judge  this  ©aJk  ' 
by  its  price.  Inves- 
tigate   for  yourself. 
Write  or  wire  NOW 
for   our  proposition. 

More  than  200  deal- 
er*   are    celling  the 

CROW   ELK- HART. 

With  thi*  car  you  can 
get  your  share  of  the 
1916  business.  .->»  .. 


pjl  CROW  MOTOR  CAR  CO.  ^?NN£  Elkhart,  Ind. 
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